
• 

• 

'. 

® 

f . 

• ·, _1 • .' • 

TUBE MANUA.L 

EIMAC division of varian 
SAN CARLOS, CALIFORN ·IA 

.. 



(Effective 9-1-75) 

DIVISION OF VARIAN 
301 Industrial Way 

San Carlos, California 

TABLE OF CONTENTS 

9-1-75 

© 1975 Varian Associates Printed in U.S .A. 



TABLE OF CONTENTS 

GENERAL 

Tube Type Numbering 
System . · .............. . 

Table of Contents .......... . 
Index .................. . 
EIMAC and JEDEC Cross 

Reference List .......... . 
Power Grid Selection Guide .... . 
Varian/Eimac Electron Tube 

and Device Group Sales 
Offices ................ . 

Distributor Directory 

DIODES- RECTIFIERS 

2-0lC .................. . 
2-450A .. .. ....... . .. .. .. . 
2-2000A ................. . 
250R ................... . 
253 . .. ................. . 
575A & 673 ............... . 
869B & 869BL ............ . 
6894 & 6895 .. ............ . 
8020 ................... . 

PLANAR TRIODES 

6-1-73 
9-1-75 
9-1-75 

2-15-75 
2-15-75 

1-15-75 

1-22-60 
3-1-66 
7-1-52 

12-15-65 
7-1-52 
4-1-67 

3-16-64 
3-16-64 

6-1-67 

2C39A . . . . . . . . . . . . . . . . . . . see 7289 
3CX100A5. . . . . . . . . . . . . . . . . see 7289 
7211/7698 ................. 11-15-70 
7289/3CX100A5 . . . . . . . . . . . . . 11-1-71 
7698 . . . . . . . . . . . . . . . . . . . . see 7211 
7815/7815R. . . . . . . . . . . . . . . . 12-1-71 
7815AL/7815RAL . . . . . . . . . . . 7-1-70 
7815R . . . . . . . . . . . . . . . . . . . see 7815 
7815RAL . ............... see 7815AL 
7855/7855K . . . . . . . . . . . . . . . 8-1-71 
7855AL/78S5KAL . . . . . . . . . . . 3-1-72 
7855K . . . . . . . . . . . . . . . . . . . see 7855 
7855KAL . . . . . . . . . . . . . . . see 7855AL 
8403 . . . . . . . . . . . . . . . . . . . . 12-1-71 
8533 . . . . . . .. . . . . . . . . . . . . . 12-1- 71 
8755/8755A. . . . . . . . . . . . . . . . 6-1-71 
8755A . . . . . . . . . . . . . . . . . . . see 8755 
8757 . . . . . . . . . . . . . . . . . . . . 3-3-70 
8847/8847A. . . . . . . . . . . . . . . . 6-1-70 
8847A ................ . .. see 8847 
8892 . . . . . . . . . . . . . . . . . . . . 9-1-70 
8893 . . . . . . . . . . . . . . . . . . . . 6-1- 70 
8906/ 8907.... . ............ 11-1-71 
8906AL/ Y572AL . . . . . . . . . . . . 11-1-71 
8907 . . . . . . . . . . . . . . . . . . . . see 8906 
8911 . . . . . . . . . . . . . . . . . . . . 2-1-71 
8912 . . . . . . . . . . . . . . . . . . . . 2-1- 71 
8933 . . ... . . . ........... . 11-15-72 
Y572AL . . . . . . . . . . . . . . . . s ee 8906AL 

TRIODES 

3-4002/8163 .. ... ......... . 
3-5002 .................. . 
3-10002/8164 ............. . 
3C24 .............. · · · · · · 
3CV1500A7 .. . ............ . 
3CV30,000A3 .............. . 
3CV30,000H3 .............. . 
3CW5000Al/8240 & 

8-15-74 
11-1-73 
8-15-74 
11-1-51 
6-15- 71 
3-1-67 
5-1-68 

3CW5000Fl/8241 . . . . . . . . . . . 5-15-71 
3CW5000A3/8242 . . . . . . . . . . . . 1-11-74 
3CW5000F3/ 8243 . . . . . . . see 3CW5000A3 
3CW5000H3 . . . . . . . . . . . . . . . . 4-1-66 
3CW10,000H3. . . . . . . . . . . . . . . 10-15-70 
3CW20,000Al............... 6-1-67 
3CW20,000A3. . . . . . . . . . . . . . . 6-1-66 
3CW20,000A7. . . . . . . . . . . . . . . 1-1-63 
3CW20,000H3. . . . . . . . . . . . . . . 2-1-65 
3CW20, 000H7. . . . . . . . . . . . . . . 5-15-74 
3CW30,000H3. . . . . . . . . . . . . . . 11-1-68 
3CW30,000H7 . . . . . . . . . . . . . . . 2-1-75 
3CW40,000H3. . . . . . . . . . . . . . . 8-1-67 
3CX400U7 / 8961 . . . . . . . . . . . . . 8-1- 74 
3CX1000A7/8283 . . . . . . . . . . . . 3-25-75 
3CX1500A7/8877 . . . . . . . . . . . . 7-1-75 
3CX2500A3/8161 . . . . . . . . . . . . 3-1-67 
3CX2500F3/8251 . . . . . . . . . . . . 3-1-67 
3CX2500H3 . . . . . . . . . . . . . . . . 2-1- 71 
3CX3000Al/8238 . . . . . . . . . . . . 11-1-67 
3CX3000A7. . . . . . . . . . . . . . . . 11-20-70 
3CX3000F 1/8239 . . . . . . . . . . . . 11-1-67 
3CX3000F7/8162 . . . . . . . . . . . . 5-7-70 
3CX5000H3 . . . . . . . . . . . . . . . . 4-1-66 
3CX10,000Al/8158. . . . . . . . . . . 11-15-68 
3CX10,000A3/8159. . . . . . . . . . . 5-1-68 
3CX10,000A7/8160. . . . . . . . . . . 2-1-73 
3CX10,000H3. . . . . . . . . . . . . . . 3-15-66 
3CX15,000A3. . . . . . . . . . . . . . . 7-1-69 
3CX15,000A7. . . . . . . . . . . . . . . 4-15-71 
3CX15,000H3. . . . . . . . . . . . . . . 4-1-66 
3CX20,000A3. . . . . . . . . . . . . . . 4-15-71 
3CX20,000A7. . . . . . . . . . . . . . . 7-1-73 
3CX20,000H3. . . . . . . . . . . . . . . 5-1-71 
3W5000F3/8243 . . . . . . . . . . . . . 10-20-61 
35T. . . . . . . . . . . . . . . . . . . . . 2-1-69 
35TG . . . . . . . . . . . . . . . . . . . . 6-1-67 
75TH . . . . . . . . . . . . . . . . . . . . 12-15-65 
75TL . . . . . . . . . . . . . . . . . . . . 4-1-67 
100TH . . . . . . . . . . . . . . . . . . . 4-1-67 
l00TL . . . . . . . . . . . . . . . . . . . 5-1-52 
152TH . . . . . . . . . . . . . . . . . . . 11-25-52 
152TL . . . . . . . . . . . . . . . . . . . 4-1-67 
250TH . . . . . . . . . . . . . . . . . . . 6-15-66 
250TL . . . . . . . . . . . . . . . . . . . 1-1-61 
304TH . . . . . . . . . . . . . . . . . . . 4-1-67 
304TL . . . . . . . . . . . . . . . . . . . 6-1-67 
450TH . . . . . . . . . . . . . . . . . . . 12-15-65 
450TL . . . . . . . . . . . . . . . . . . . 12-15-65 
592/3-200A3 . . . . . . . . . . . . . . . 6-15-66 
1000T . . . . . . . . . . . . . . . . . . . 12-15-65 
1500T . . . . . . . . . . . . . . . . . . . 5-5-70 



TRIODES 

2000T .................. . 
5867A .................. . 
6696A .................. . 
6697A .................. . 
7480 .................. . 
8873/8874/8875 ........... . 
8938 .................. . 
8963 ................. . . 

TETRODES 

4-65A/8165 .............. . 
4-125A/ 4D21 ............. . 
4-250A/5 D22 ..... . ..... .. . 
4-400A/8438 ............. . 
4-400C/6775 ............. . 
4-500A ............ . .. . . . 
4-lO00A/8166 ..... . ...... . 
4CN15A ................ . 
4CPX250K/ 8590 .......... . 
4CS250R ....... .. .. .... . . 
4CV8000A ............. .. . 
4CV20,000A ... .. ...... .. . 
4CV35,000A ............. . 
4CV50,000E . ... .... .... . . 
4CV50,000J ............. . 
4CV100,000C/ 8351 ......... . 
4CV250,000A ............. . 
4CW8008/F ...... .. .... .. . 
4CW2000A/ 8244 ........... . 
4CW10,000A/ 8661 .......... . 
4CW25,000A ............. . 
4CW50,000E ............. . 
4CW50,000J ............. . 
4CW100 ,000D ............. . 
4CW100,000E ............. . 
4CW250,000A ............. . 
4CX125C/ F .. ............ . 
4CX2508 / 7203 & 4CX250FG/ 8621 
4CX250BC/ 8957 ........... . 
4CX250K/ 8245 & 

4CX:250M/ 8246 .......... . 
4CX250R/7580W ..... ..... . 
4CX300A/8167 . . ...... ... . 
4CX300Y /8561 ........ . .. . 
4CX350A/8321 & 

4CX350F ;8322 ........... . 
4CX350F J /8904 ........... . 
4CX6008 & 4CX600F ....... . 
4CX600J / 8809 & 

4CX600J A/ 8921 .......... . 
4CX1000A/ 8168 .......... . 
4CX1000K/8352 ........... . 
4CX1500A .............. . 
4CX15008/8660 .... ..... .. . 
4CX3000A/8169 ........... . 
4CX5000A/8170 ........... . 

10-15-50 
11-15-64 
10-15-64 
10-15-64 

11-1-68 
6-3-73 

5-15-73 
4-1-75 

5-1-62 
6-1-67 
5-5- 70 

7-20-70 
4-1- 71 

3-10- 72 
10-30-66 

6-1-68 
4-1- 70 
9-1- 70 

3-15-71 
6-1-68 

5-15-66 
5-1- 70 

7-15-71 
2-1-68 
3-1-72 

11-1-73 
6-15-71 
4-15-63 

2-1- 72 
7-1-70 

7-15- 71 
7-1-67 
9-1-70 
3-1-71 
6-1-67 
8-1-74 
1-1-74 

5-1-68 
6-16-61 
8-30-66 
6-15-66 

6-15-65 
9-1- 71 

3-20-70 

8-15-71 
5-1- 70 

8-20-66 
12-1-71 

6-1-67 
5-1-67 

4-15-69 

4CX5000J/8909 . . . . . . . . . . . . 10-1-71 
4CX5000R/8170W. . . . . . . . . . . 4-15-71 
4CX10,000D/8171. . . . . . . . . . . 1-1-72 
4CX10,000J . . . . . . . . . . . . . . 2-1-72 
4CX15,000A/8281. . . . . . . . . . . 12-15-73 
4CX15,000J/8910. . . . . . . . . . . 10-15-71 
4CX35,000C/8349. . . . . . . . . . . 12-1-70 
4W3008/8249 . . . . . . . . . . . . . 11-1-73 
4X150A/ 7034 & 7609 . . . . . . . . 8-1-74 
4X150G/ 8172 . . . . . . . . . . . . . 10-15-73 
4X500A . . . . . . . . . . . . . . . . . 1-1-64 
6816,6884, 7843 . . . . . . . . . . . . 11-15-71 
7609 . . . . . . . . . . . . . . see 4X150A/7034 
8560A . . . . . . . . . . . . . . . . . . 7-15-71 
8876 . . . . . . . . . . . . . . . . . . . 6-15-71 
8930 . . . . . . . . . . . . . . . . . . 12-1-73 
8954 
8959 
X2159 ................. . 

PENTODES 

5-125B/4E27A ............ . 
5-500A ..... .. ........ . . . 
5CX1500A .......... ... .. . 
5CX3000A ............... . 
264/8576 .......... . ... . . 
290 ........ ... ........ . 
8295A ................. . 

PULSE MODULATORS 

4PR60C/ 8252W ........... . 
4PR65A/ 8187 ............ . 
4PR125A/8247 ............ . 
4PR250C / 8248 . ........... . 
4PR400A/ 8188 ............ . 
4PR1000A/8189 ........... . 
6C21 ........... . ...... . 

OTHER PRODUCTS 
....... 

VS-2 , 4, 5 & 6 ............ . 
Preformed Contact 

Finger Stock .......... .. . 
HR Heat Dissipating 

Connectors ............. . 
SK-300A ................ . 
SK-306, SK-316 ........... . 
SK-400 ................. . 
SK-406, SK-416, SK-426 . . ... . . 
SK-410 ................. . 
SK-500 ..... ............ . 
SK-506, SK-516 .... . . . . ... . 
SK-510 ................. . 
SK-600A , SK-610A ......... . 
SK-606 , SK-626, SK-6368, SK-646 
SK-607 ................. . 

(Cont'd ) 

6-1-74 
11-1-74 

7-1-73 

8-15-52 
5-1-68 
6-6-70 
8-1-67 
6-5- 70 
5-5-70 

1-15-73 

6-30- 71 
2-15-63 
3-15-64 

9-1-70 
9-15-65 

12-15-65 
12-15-65 

4-4- 70 

6-15-71 

12-1-65 
4-15-69 
8-15-66 
4-1-56 

12-1-73 
12-1-73 
3-15-67 
4-15-69 
3-15-75 
11-1-74 
11-1-74 
8-15- 71 



OTHER PRODUCTS 

SK-620, SK-620A .......... . 
SK-630, SK-630A .......... . 
SK-640 ................. . 
SK-650, SK-655 ........... . 
SK-700, SK-710 ........... . 
SK-711A, SK-712A ......... . 
SK-740 ................. . 
SK-760, SK-770 ........... . 
SK-800B, SK-806 .......... . 

7-1-75 
3-15-67 

7-1-75 
1-15-66 

10-15-66 
3-15-71 
8-15-66 
7-15-75 
4-9-64 

SK-810B, SK-806 .......... . 
SK-816, SK-860, SK-870 ...... . 
SK-8908, SK-806 .......... . 
SK-900, SK-906 ........... . 
SK-1300, SK-1310, SK-1320 .... . 
SK-1306, SK-1406 .......... . 
SK-1400A, SK-1470A ........ . 
SK-2200, SK-2210 .......... . 

6-1-67 
3-25-75 

6-1-67 
8-15-66 

3-1-72 
8-15-66 

10-15-66 
8-15- 72 



9-1-75 

DIVISION OF VARIAN 
301 Industrial Way 

San Carlos, California 
94070 

INDEX 

Printed in U.S.A. 



100TH ........... . 
100TL ........... . 
152TH ........... . 
152TL ........... . 
1000T ........... . 
1500T .. ......... . 
250R ............ . 
250TH ........... . 
250TL .... ....... . 
253 .... .. ...... . . 
264 / 8576 ......... . 
290 . . .. . ........ . 
2000T . . . ........ . 
2-01C ........ .. .. . 
2-450A ........ ... . 
2-2000A .......... . 
2C39A see 7289 ..... . 
35T . .... .... .... . 
35TG ............ . 
304TH ........... . 
304TL . . ......... . 
3-200A3 see 592 ..... . 
3-4002 / 8163 ....... . 
3-500Z ....... .. .. . 
3-10002/ 8164 ..... . . 
3C24 ...... . .... . . 
3CV1500A7 .. ...... . 
3CV30,000A3 . .. . ... . 
3CV30,000H3 ....... . 
3CW5000A 1/8240 .... . 
3CW5000A3/ 8242 . ... . 
3CW5000F 1 / 8241 .... . 
3CW5000F3/8243 .... . 
3CW5000H3.. . .... . 
3CW10,000H3 ....... . 
3CW20,000A1 ....... . 
3CW20 ,000A3 .. .... . . 
3CW20,000A7 ....... . 
3CW20,000H3 .. ..... . 
3CW20,000H7 . ... ... . 
3CW30, 0O0H3 ....... . 
3CW30,000H7 ....... . 
3CW40,000H3 . ...... . 
3CX100A5 see 7289 .. . 
3CX400U7 .. . . ... . . . 
3CX1000A7 / 8283 
3CX1500A7 / 8877 
3CX2500A3/ 8161 
3CX2500 F3/ 8251 
3CX2500H3 .. .... . . . 
3CX3000A 1/8238 .... . 
3CX3000A7 ........ . 
3CX3000F1 / 8239 ... . 
3CX3000F7 / 8162 ... . . 
3CX5000H3 . ....... . 
3CX10,000A1 / 8158 . .. . 

T 
T 
T 
T 
T 
T 
R 
T 
T 
R 

PE 
PE 

T 
0 
R 
R 

PL 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 

PL 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 

D - D iode 
PE - Pentode 

3CX10,000A3/ 8159 ... . 
3CX10,000A7 / 8160 ... . 
3CX10,000H3 ... ... . . 
3CX15,000A3 ....... . 
3CX15,000A7 ....... . 
3CX15,000H3 ..... .. . 
3CX20,000A3 ....... . 
3CX20,000A7 ... .... . 
3CX20,000H3 .... .. . . 
3WS000F3/8243 ..... . 
450TH ........... . 
450TL ........... . 
4-65A/ 8165 .... .... . 
4-125A/ 4O21 ....... . 
4-250A/ 5O22 . ...... . 
4-400A/8438 .... .. . . 
4-400C/6775 ....... . 
4-500A ........... . 
4-1000A/ 8166 ...... . 
4CN15A .......... . 
4CPX250K / 8590 .. . .. . 
4CS250R ......... . . 
4CV800A ......... . 
4CV20,000A ....... . 
4CV35,000A ....... . 
4CV50,000E ....... . 
4CV50,000J .. .. . .. . 
4CV100,000C/8351 ... . 
4CV250,000A .... ... . 
4CW800B ......... . 
4CW800F see 4CW800B 
4CW2000A/8244 ..... . 
4CW10,000A .. .. ... . 
4CW25,000A . . .. .. . . 
4CW50,000E ....... . 
4CW50,000J ... .... . 
4CW100,000D ....... . 
4CW100,000E . ...... . 
4CW250,000A ....... . 
4CX125C .. ....... . 
4CX125F see 4CX125C 
4CX250B/7203 & 

4CX250FG/8621 .... . 
4CX250BC / 8957 ..... . 
4CX250K / 8245 ...... . 
4CX250M / 8246 ..... . . 
4CX250R/7 580W .... . 
4CX300A/ 8167 ... ... . 
4CX300Y / 8561 ...... . 
4CX350A/8321 ...... . 
4CX350F/ 8322 .. .. .. . 
4CX350FJ / 8904 ..... . 
4CX600B .. .... .. . . 
4CX600F see 4CX600B . 

PL - Planar Triode 
PM - Pu I se Modu I ator 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 

TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 

TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 

4CX600J / 8809 ...... . 
4CX600JA/ 8921 

see 4CX600J . .... . 
4CX1000A/ 8168 ..... . 
4CX1000K / 8352 .. .. . . 
4CX1500A ........ . 
4CX1500B/8660 ..... . 
4CX3000A/8169 ..... . 
4CX5000A/ 8170 ..... . 
4CX5000J / 8909 ..... . 
4CX5000R/ 8170W .... . 
4CX 10,000D/ 8171 . ... . 
4CX10,000J ........ . 
4CX15,000A/ 8281 .... . 
4CX15,000J / 8910 . ... . 
4CX35,000C/8349 .... . 
4021 see 4-125A . ... . 
4E27 A see 5-125B ... . 
4PR60C / 8252W .. ... . 
4PR65A/ 8187 .... .. . 
4PR125A/ 8247 ..... . 
4PR250C/ 8248 ..... . 
4PR400A/ 8188 ..... . 
4PR1000A/ 8189 ..... . 
4W300B/ 8249 ...... . 
4X150A/7034 see 7609 .. 
4X150G / 8172 .... ... . 
4X500A .......... . 
575A ........ . ... . 
592/3-200A3 ...... . . 
5867 A . .. ........ . 
5-125B/4E27 A . ..... . 
5-500A . .......... . 
5CX1500A ......... . 
5CX3000A ......... . 
5022 see 4-250A .. .. . 
673 see 575A ....... . 
6696A ... .... .... . 
6697A ....... .... . 
6775 see 4-400C ..... . 
6816 ......... . .. . 
6884 see 6816 ...... . 
6894 . ......... . . . 
6895 see 6894 . . . . . . . 
6C21 ............ . 
75TH ............ . 
75TL ............ . 
750TL . ...... ... . . 
7034 see 4X150A ... . . 
7035 see 4X150A/ D .. . 
7203 see 4CX250B ... . 
7204 see 4CX250B/ F . . 

OP - Other Products 
R - Rectifier 
T - Triode 

TET - Tetrode 

TET 

TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 

PE 

PM 
PM 
PM 
PM 
PM 
PM 

TET 
TET 
TET 
TET 

R 
T 
T 

PE 
PE 
PE 
PE 

TET 
R 
T 
T 

TET 
TET 
TET 

R 
R 

PM 
T 
T 
T 

TET 
TET 
TET 
TET 



7211 ... .. ....... . 
7289 / 3CX100A5 ... .. . 
7480 .. . . ........ . 
7580W see 4CX250R .. . 
7609 see 4X 150A/7034 .. 
7698 . . .. ........ . 
7815/7815R .. ... . .. . 
7815AL/7815RAL . ... . 
7815R see 7815 .. ... . 
7815RAL see 7815AL . . 
7843 . . .......... . 
785517855K . . .... .. . 
7855AL/7855KAL .... . 
7855K see 7855 .. .. . . 
7855KAL see 7855AL . . 
869B .. .... ...... . 
869BL see 869B . .. .. . 
8020 ..... .... ... . 
8158 see 3CX10 ,000A1. . 
8159 see 3CX10,000A3 .. 
8160 see 3CX10,000A7 . . 
8161 see 3CX2500A3 . . . 
8162 see 3CX3000F7 . . . 
8163 see 3-400 Z .. .. . . 
8 164 see 3-1000 Z . . . . . 
8165see4-65A .... . . 
8166 see 4-1000A .... . 
8167 see 4CX300A ... . 
8168 see 4CX1000A 
8169 see 4CX3000A .. . 
3170 see 4CX5000A .. . 
8170W see 4C X5000R .. 
8171 see 4CX10,000D .. 
8172 see 4X150G ... . . 
8173 see 4W20,000A .. . 
8187 see 4PR65A .... . 
8188 see 4PR400A ... . 
8189 see -4PR 1000A .. . 
8238 see 3CX3000A1 .. . 
8239 see 3CX3000F1 . . . 
8240 see 3CW5000A 1 .. . 
8241 see 3CW5000A1 / F1 
8242 see 3CW5000A3 .. . 
8244 see 4CW2000A .. . 
8245 see 4CX250K ... . 
8246 see 4CX250K/tv1 .. . 
8247 see 4PR125A . . . . 
8248 see 4PR250C ... . 
8249 see 4W300B .... . 
8251 see 3CX2500F3 .. . 
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PL 
PL 
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TET 
P L 
PL 
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R 
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T 
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T 
T 
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TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 
TET 

PM 
PM 
PM 

T 
T 
T 
T 
T 

TET 
TET 
TET 

PM 
PM 

TET 
T 

D - Diode 
PE - Pentode 
PL - Planar Triode 
PM - Pu I se Modu I a tor 

8252W see 4PR60C .... 
8281 see 4CX15,000A . . 
8283 see 3CX1000A7 .. . 
8295A ..... ... .. . . 
8321 see 4C X350A ... . 
8322 see 4CX350A/ F .. 
8349 see 4CX35,000C .. 
8351 see 4CV100,000C 
8352 see 4CX1000K ... . 
8403 ............ . 
8438 see 4-400A ..... . 
8533 . . ... .. ..... . 
8560A ....... ... . . 
8561 see 4C X300Y ... . 
8576 see 264 . . . .... . 
8590 see 4CP X250K .. . 
8660 see 4CX1500B . . . 
8661 see 4CW10,000A .. 
8755 ......... . . . . 
8755A see 8755 ..... . 
8757 ............ . 
8809 see 4C X600J . . . . 
8847 ........ .. .. . 
8847 A see 8847 .. .. . . 
8873 ..... .. .. .. . . 
8874 see 8873 ...... . 
8875 see 8873 . ..... . 
8876 ... . . .. . . ... . 
8877 see 3CX1500A7 .. . 
8892 ..... . . .. .. . . 
8893 . .. ... . ... . . . 
8904 see 4CX350FJ . . . 
8906 ..... .. ... .. . 
8906AL/Y572AL .... . 
8907 see 8906 ...... . 
8909 see 4C X5000J ... . 
8910 see 4CX15,000J .. 
8911 ....... . .. . . . 
8912 ............ . 
8921 see 4CX600J / JA . . 
8930 . . .......... . 
8933 .......... .. . 
8938 ........ . ... . 
8954 ... ..... . ... . 
8959 ..... . ... . .. . 
8963 •............ 

Contact Finger Stock 
(Preformed) .. .... . 

HR Heat Dissipating 
Connectors .. . . .. . 

SK-300A ....... ... . 
SK-306 .... . .. · · · · · 
SK-316 see SK-306 ... . 
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T 
PE 

TET 
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TET 
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PL 
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PL 
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TET 
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TET 
TET 
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PL 
PL 

TET 
PL 
PL 

T 
T 
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TET 
T 
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PL 

TET 
PL 
PL 
PL 

TET 
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PL 
PL 

TET 
TET 

PL 
T 

TET 
TET 

T 

OP 

OP 
OP 
OP 
OP 

SK-400 ........... . 
SK-406 .... . .. ... . . 
SK-410 .. ...... .. . . 
SK-416 see SK-406 . .. . 
SK-426 see SK-406 . . . . 
SK-500 ...... .. . . . . 
SK-506 .......... · · 
SK-510 .... . ...... . 
SK-516 see SK-506 ... . 
SK-600A .......... . 
SK-606 .. .... . . . · · · 
SK-607 ...... .. ... . 
SK-610 see SK-600A .. . 
S~6~ ........... . 
SK-620A see SK-620 .. . 
SK-626 see SK-606 ... . 
SK- 630 .. .. .. ..... · 
SK-630A see SK-630 . . . 
SK-636B see SK-606 .. . 
SK-640 . . . .. ...... . 
SK-646 see SK-606 ... . 
SK- 650 ... ... ..... . 
SK-655 see SK-650 . . . . 
SK-700 .. ... ...... . 
SK-7 10 see SK-700 ... . 
SK-711A .......... . 
SK-712A see SK-711A .. 
SK-740 . .. . .. ... .. . 
SK-760 .. . ... ... · · . 
SK-770 see SK-760 ... . 
SK-800B .......... . 
SK-806 see SK-800B .. . 
SK-810B . . . . ... . . . . 
SK-816 ........... . 
SK-860 see SK-816 .. . . 
SK-870 see SK-816 ... . 
SK-890B ..... . .. . . . 
SK-900 .......... · .. 
SK-906 see SK-900 ... . 
SK-1300 .. ..... ... . 
SK-1306 ...... . . .. . 
SK-1310 see SK-1300 .. . 
SK-1320 see SK-1300 . . . 
SK-1400A ...... .. . . 
SK-1406 see SK-1306 .. . 
SK-1470A see SK-1400A. 
SK-2200 .... . .... · · 
SK-2210 see SK-2200 .. . 
VS- 2, 4, 5 & 6 . . . . . . . 
X-2159 ....... . ... . 
Y572AL see 8906AL .. . 

OP - Other Products 
R - Rectifier 
T - Triode 

TET - Tetrode 
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tetrodes 
EIMAC division of Varian 

Main office: 301 Industrial Way, San Carlos, CA 94070 

Look in the genend section for
\ quick atuide to EI MAC products and senices offered in this catalog. 

Including .. . 

• Your nearest distributor of modern, fully guaranteed ET:\ (AC electron 
tubes and accessories. 

• Your nearest Varian/EI .MAC Field Engineer, who stands rPady to give 
you immediate engineering assistance, information on deliveries and 
prices, or to provide other information not found in this catalog. 

• EIMAC tube type numbering systPm. 

• EIMAC/JEDEC cross-reference list. 

Important EIMAC extras ... 
APPLICATION ENGINEERING. The ET:\1AC Application Engineering 
Department is available at all tim<'s for consultation. New tube operating 
tech niques are continually being explored, tested and proven hy EIMAC 
engineers, whose combined knowlc<lge and experience are at your service. 
EL\1fAC Application Bulletins covering various uses of EIMAC products 
are available upon request. 

FIELD ENGINEERING. Serving as an extension of the Varian/EIMAC 
Application Engineering Department outside the E J}.fAC Division plant, 
the Field Engine<'rs cov<'r the United States, and numerous foreign countries, 
operating out of offices in major cities. They will help you personally with 
experimental work, circuits, technique, etc. Engineers from the EIMAC 
plant are available, too, for field consultation. As EIMAC tubes are world 
renowned, the same services extend to countries overseas through the 
Varian/EIMAC export operations and overseas offices. 



TECHNICAL DATA 

The Eimac 8165/4-65A is a small radial-beam tetrode with a maximum plate
dissipation rating of 65 watts. In most applications, no forced air is required, normal 
radiation and convection cooling being adequate. An instant-heating, thoriated tung
sten filament is employed, allowing all electrode voltages to be applied simultaneously 
and permitting the conservation of power during standby periods. The 8165/ 4-65A is, 
therefore, a good choice for many mobile applications. 

Short, heavy leads and low interelectrode capacities assure stable, efficient 
operation at high frequencies and permit its use at maximum ratings through 150 
megacycles. The 8165/4-65A is equally useful in audio-amplifier or modulator service. 

GENERAL CHARACTERISTICS 

ELECTRICAL 
Filament: Thoriated Tungsten 

Voltage 
Current 

Grid-Screen Amplification Factor 
Direct lnterelectrode Capacitances : 

Grid-Plate 
Input 
Output 

Frequency for Maximum Ratings 

MECHANICAL 

Min. 

3.2 

5 

6.0 
1.9 

Nom. Max. 

6.0 volts 

3.8 amperes 
7 

0.12 uuf 
8.3 uuf 
2.6 uuf 
150 me 

8165 
4-65A 

RADIAL-BEAM 
POWER TETRO DE 

MODULATOR 
OSCILLATOR 
AMPLIFIER 

Base 
Maximum Seal Temperature 
Maximum Envelope Temperature 
Recommended Socket Operating Position 

Cooling 
Recommended Heat Dissipating Connector 
Maximum Over-all Dimensions 

- 5-pin-National HX-29 or Johnson 122-101 
200° C 
225° C 

Vertical , base down or up 
Convection and radiation 

Eimac HR-6 

Length 
Diameter 

Net Weight 
Shipping Weight (Approximate) 

RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class-C Telegraphy or FM Telephony 
MAXIMUM RATINGS (Key-down conditions) 
D-C PLATE VOLTAGE - 3000 MAX. VOLTS 
D-C SCREEN VOLTAGE 400 MAX. VOLTS 
D-C GRID VOLTAGE -500 MAX. VOLTS 
D-C PLATE CURRENT 150 MAX. MA 
PLATE DISSIPATION 65 MAX. WATTS 
SCREEN DISSIPATION 10 MAX. WATTS 
GRID DISSIPATION 5 MAX. WATTS 

PLATE-MODULATED RADIO-FREQUENCY 
AMPLIFIER 
Class-C Telephony 
MAXIMUM RATINGS (Carr ier conditions) 
D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 
D-C GRID VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

2500 MAX. VOLTS 
400 MAX. VOLTS 

-500 MAX. VOLTS 
120 MAX. MA 
45 MAX. WATTS 
10 MAX. WATTS 
5 MAX. WATTS 

(Effective 5-1-62) Copyright 1961 by Eitel-McCullough, Inc . 

4.19 inches 
2.38 inches 

3 ounces 
1.5 pounds 

TYPICAL OPERATION (Frequencies up to 150 megacycle,) 

D-C Plate Voltage 1500 2000 2500 3000 volts 
D-C Screen Voltage - 250 250 250 250 volts 
D-C Grid Voltage • -105 -105 -105 -105 volts 
D-C Plate Current 150 137 124 112 ma 
0-C Screen Current• 39 32 26 22 ma 
D-C Grid Current• 19 15 13 9 ma 
Peak R-F Grid Voltage• 205 195 18S 175 volts 
Driving Power• 3.9 2.9 2.4 1.6 watts 
Pl ate Input Power 225 275 310 335 watts 
Plate Output Power 160 210 245 270 watts 

*Approximate values 

TYPICAL OPERATION (Frequencies up to 150 megacycles) 

D-C Plate Voltage 1000 1500 2000 2500 volts 
D-C Screen Voltage - 250 250 250 250 volts 
D-C Grid Voltage • -150 -150 -150 -150 volts 
D-C Plate Current 120 120 113 102 ma 
0 -C Screen Current• 40 40 37 26 ma 
D-C Grid Current• 20 20 18 13 ma 
Peak R-F Voltage• 255 255 250 235 volts 
Drivin g Power• 5.1 5.1 4.8 3.1 watts 
Plate Input Power 120 180 226 255 watts 
Plate Output Power • 85 140 182 210 watts 

*Approximate values 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
Class-AB1 

MAXIM UM RATINGS 

D-C PLATE VOLTAGE 

D-C SCR EEN VOLTAGE -

D-C PLATE CURRENT 

PLATE DISSIPATION 

SC REE N DISS IPATION 

3000 MAX. VOLTS 

600 MAX. VOLTS 

150 MAX. MA 

65 MAX. WATTS 

10 MAX. WATTS 

RADIO-FREQUENCY SSB POWER AMPLIFIER 
Cla ss-AB, 

MAXIMUM RATINGS 
D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSSIPATION 
SCREEN DISSIPATION 

3000 MAX. VOLTS 
600 MAX. VOLTS 
150 MAX. MA 
65 MAX. WATTS 
10 MAX. WATTS 

TYPICAL OPERATION 
Class-AB

1 
(Sinusoidal wave , two tubes except where noted) 

D-C Plate Voltage - 1500 2000 2500 
D-C Sc reen Voltage - 500 500 400 
D-C Grid Vo ltage' -90 -105 -85 
Zero-Signal D-C Plate Current 60 40 30 
Max.-Signal D-C Pla te Current 166 150 132 
Max .-Signal D-C Screen Cu rrent• 10 6 6 
Peak A- F Grid Volta ge (per tub e)• 70 80 77 
Effe ctive Plate -to-Plate Load - 13 ,300 24 ,000 37,500 
Max.-Signal Plate Input Power 250 300 330 
Max .-Signal Plate Output Power - 120 170 200 
1Ad just to obtain listed zero-signa l d-c plate current. 
*Approximate values . 

TYPICA L OPERATION 
Class-AB! (Frequencies to 150 megacycles) 

D-C Pl a te Vo ltage 1500 2000 2500 
D-C Screen Voltage - 500 500 400 
D-C Gr id Vo ltage ' - -90 -105 -85 
Zero-Signal D-C Plate Current 30 20 15 
Max. -Signal D-C Plate Cu rrent 83 75 66 
Max. -Signal D-C Screen Current• 5 3 3 
Peak R-F Grid Voltage• - - 70 80 77 
Max.-Signal Plate Input Power 125 150 165 
Max .-Signal Pl ate Output Power 60 85 100 
1Adiusl to obtain listed zero-signal d -c plate current. 
*Approximate Va lues. 

3000 vo lts 
400 volts 

-90 volts 
30 ma 

120 ma 
6 ma 

77 volts 
50 ,000 ohms 

360 watts 
240 watts 

3000 volts 
400 volts 

-90 volts 
15 ma 
60 ma 
3 ma 

77 volts 
180 watts 
120 watts 

NOTE: "TYPICAL OPERATION" data are obtained by calculation from publ ished characteristic curves and confirmed by 
direct tests. No allowance for circuit losses, either input or output, has been made. 

In class-C operation, adjustment of the r-f grid drive to obtain listed plate current at the list ed grid bias, sc reen 
voltage, and plate voltage is assumed . Resultant screen and grid currents will vary from tube to tube, but little change in 
output power will be noted. 

In class-AB, linear operation , screen current will also vary from tube to tube but is a useful indicator of relative 
li nearity. In general, less screen current means better linearity, providing other conditions are held constant. The same 
degree of linearity will be obta ine d from different tubes if loading and drive are adjusted to give the same plate and 
screen current , although output power may vary from tube to tube . 

APPLICATION 
MECHANICAL 

Mounting-The 4-65A must be operated vertically, 
base up or base clown. The socket must provide clear
ance for the glass tip-off which extends from the cen
ter of the base. A flexible connecting strap should be 
provided between the plate terminal and the external 
plate circuit, and the Eimac HR-6 connector ( or equi
valent ) used on the tube plate lead. The socket must 
not apply lateral pressure against the base pins. The 
tube must be protected from severe vibration and 
shock. 

Adequate ventilation must be provided so that the 
seals and/ or envelope under operating conditions do 
not exceed their ra ted maximum temperatures. For 
operation above 50 Mc. the plate voltage should be 
reduced , or special atten tion should be given to seal 
cooling. 

\Vhen the ambient temperature does not exceed 
30° C it will not ordinarily be necessary to provide 
forced-air cooling of the envelope or plate seal at fre
quencies below 50 Mc. provided that a heat-radiating 
plate connector is used and the tube is so located that 
normal circulation of air past the envelope is not 
impeded. 

ELECTRICAL 
Filament Voltage-The filament voltage, as measured 
at the filamen t pins, should be 6.0 volts. For long life, 
excursions from this value should not exceed ± 5 per
cent. 
Bias Voltage-D-C bias voltage for the 4-65A should 
not exceed - 500 volts. If grid-leak bias is used , suit
able protective means must be provided to prevent 
excessive plate or screen dissipation in the event of 
loss of excitation. 

Screen Voltage-The d-c screen voltage for the 
4-65A should not exceed 400 volts except in the case 
of class-AB audio operation and Single-Side-Band r-f 
amplifier operation where it should not exceed 600 
volts. 

Screen Dissipation-The power dissipated by the 
screen of the 4-65A must not exceed 10 watts . Screen 
dissipation is likely to rise to excessive values when the 
plate voltage, bias voltage or plate load is removed 
with fil ament and screen voltages applied. Suitable 
protective means must be provided to limit screen dis
sipation to 10 watts in the event of circuit failure. 

Plate Voltage-The plate-supply voltage for the 
4-6.5A should not exceed 3000 volts. Above 50 Mc. it 
is advisable to use a lower plate voltage than the 
maximum, since the seal heating due to r-f charging 
currents in the screen leads increases with plate 
voltage and frequency. See instructions on seal cooling 
under " ~1 echanical" and "Shielding." 

Plate Dissipation-Under normal operating condi
tions, the plate dissipation of the 4-65A should not be 
allowed to exceed 65 watts in unmodulated applica
tions . 

In high-level-modulated amplifier applications , the 
maximum allowable carrier-condition plate dissipation 
is 45 watts. 

Plate dissipation in excess of the maximum rating is 
permissable for short periods of time, such as during 
tuning procedures. 

OPERATION 
Class-C FM or Telegraphy-The 4-65A may be op
erated as a class-C F M or telegraphy amplifier without 
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neutralization up to 110 Mc. if reasonable precautions 
are taken to prevent coupling between input and out
put circuits external to the tube. In single-ended cir
cuits, plate, grid, filament, and screen by-pass 
capacitors should be returned through the shortest 
possible leads and short, heavy leads should be used 
to inter-connect the screens and filaments of the two 
tubes. Care should be taken to prevent leakage of 
radio-frequency energy to leads entering the amplifier 
in order to minimize grid-plate coupling between 
these leads external to the amplifier. 

Where shielding is adequate, the feedback at fre
quencies above 110 Mc. is due principally to screen
lead-inductance effects and it becomes necessary to 
introduce in-phase voltage from the plate circuit into 
the grid cricuit. This can be done by adding capaci
tance between plate and grid external to the tube. 
Ordinarily, a small metal tab approximately g_," square 
and located adjacent to the envelope opposite the plate 
will suffice for neutralization. Means should be pro
vided for adjusting the spacing between the neutral
izing capacitor plate and the envelope. An alternate 
neutralization scheme for use above 110 Mc. is illus
trated in the diagram shown below. In this circuit, 
feedback is eliminated by series-tuning the screen to 
ground with a small capacitor. The socket screen 
terminals should be strapped together as shown on 
the diagram, by the shortest possible lead, and the 
lead from the mid point of this screen strap to the 
capacitor, C, and from the capacitor to ground should 
be made as short as possible. 

~001\ 

- Ee 

Screen -tuning neutralization circuit for use above 100 Mc. 
C is a smell sp lit-stator capacitor. 

640,000 
C(µµfdl = , approx. 

f' (Mc.) 

Typical driving power and output power versus 
frequency are shown below. The output power shown 
is the actual plate power delivered by the tube; the 
power delivered to the load will depend upon the ef
ficiency of the plate tank and output coupling system. 
The driving power is likewise the driving power re
quired by the tube ( includes bias loss ). The driver 
output should exceed the driving power requirements 
by a sufficient margin to allow for coupling-circuit 
losses. The use of silver-plated linear tank-circuit ele
ments is recommended at frequencies above 75 Mc. 

Class-C AM Telephony-The r-f circuit considera
tions discussed above under class-C FM or telegraphy 
also apply to amplitude-modulated operation of the 
4-65A. When the 4-65A is used as a class-C high
level-modulated amplifier, both the plate and screen 
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should be modulated. Modulation voltage for the 
screen may be obtained by supplying the screen 
voltage through a series dropping resistor from the un
modulated plate supply, or by the use of an audio-fre
quency reactor in the positive screen-supply lead, or 
from a separa te winding on the modulation transform
er. When screen modulation is obtained by either the 
series-resistor or the audio-reactor methods , the audio
frequency variations in screen current, which result 
from the variations in plate voltage as the plate is 
modulated, automatically give the required screen 
modulation . Where a reactor is used, it should have 
a rated inductance of not less than 10 henries divided 
by the number of tubes in the modulated amplifier 
and a maximum current rating of two to three times 
the operating d-c screen current. To prevent phase
shift between the screen and plate modulation voltages 
at high audio frequencies , the screen by-pass capacitor 
should be no larger than necessary for adequate r-f 
by-passing. 

For high-level modulated service, the use of partial 
grid-leak bias is recommended. Any by-pass capacitors 
placed across the grid-leak resistance should have a 
reactance at the highest modulation frequency equal to 
at least twice the grid-leak resistance. 

Class-AB1 and Class-AB2 Audio-Two 4-65As may 
be used in a push-pull circuit to give relatively high 
audio output power at low distortion. Maximum rat
ings and typical operating conditions for class-AB, 
audio operation are given in the tabulated data. 

Screen voltage should be obtained from a source 
having good regulation, to prevent variations in screen 
voltage from zero-signal to maximum-signal conditions. 
The use of voltage-regulator tubes in a standard cir
cuit should provide adequate regulation. 

Grid-bias voltage for class-AB, service may be 
obtained from batteries or from a small fixed-bias 
supply. \ Vhcn a bias supply is used, the d-c resistance 
of the bias source should not exceed 250 ohms. Under 
class-AB, conditions the effective grid-circuit resist
ance should not exceed 250,000 ohms. 

In some cases the maximum-signal plate dissipation 
shown under "Typical Operation" is less than the 
maximum rated plate dissipation of 4-65A. In these 
cases, with sine-wave modulation , the plate dissipa
tion reaches a maximum value , equal to the maximum 
rating, at a point somewhat below maximum-signal 
conditions. 

The output-power figures given in the tabulated 
data refer to the total output pO\\·er from the amplifier 
tubes. The useful output power \\· ill be from 5 to 15 
percent less than the figure shown, due to losses in 
the output transformer. 
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Shielding-The internal feedback of the tetrode has 
been substantially eliminated and in order to fully 
util ize this advantage, it is essential that the design of 
the equipment completely eliminate any feedback 
ex ternal to the tube. This means complete shield ing 
of the output cricuit from the input circuit and earlier 
stages, proper reduction to low values of the induct
ance of the screen lead to the r-f ground, and elimina
tion of r-f feedback in any common· power-supply 
leads . 

Complete shielding is easily achieved by mounting 
the socket of the tube flush with the deck of the chas
sis as shown in the sketch shown at the right. 

The holes in the socket permit the fl ow of con
vection air curren ts from below the chassis up past 
the seals in the base of the tube. This flow of air is 
essen tial to cool the tube and in cases where the com
plete under-part of the chassis is enclosed for electrical 
shielding, screened holes or louvers should be pro
vided to permit air circulation. ote that sh ielding is 
completed by aligning the internal screen shield with 
the chassis deck and by proper r-f by-passing of the 
screen leads to r-f ground. The plate and output cir
cuits should be kept above deck and the input circuit 
and circuits of earlier stages should be kept below 
deck or completely shielded . 

y C 

A F 

X NOTE 3 

NOTE 4 
H 

@ 

cb 
.00 5 R MIN. 

~ 
(ALT. METHOD) 

4 PINS T 

Special Applications-If it is desired to operate this 
tube under conditions widely d ifferent from those 
given here, write to Power Grid Tube Marketing, 
Eitel-\!cCullough, Inc., 301 Industrial Way, San 
Carlos, California, for information and recommen
dations. Copies of characteristic curves, either con
stant-grid-voltag~ or constant-current, for various 
screen poten tials may be obtained from this department 
on request. 

,,,,,,,,-- HR-6 HE A"T DISS!PA"T ING 
/ CONNEC"TOR 

DECK 

DIMENSION DATA 

REF. NOM. MIN. MAX. 

A 4 4 .)/1 6 

B 2% 
C .350 .365 

D ~1 6 9/1 6 

E Z\;6 4 

X' 
F 2 15/\ 6 3 5116 I 
G 2 t;8 
H 3;8 1;2 I 

J .84 4 1. 219 

K .000 

L 5;1F; 

M 3;8 

N I.ODO 
p 102° 
R 52° 

s .12 2 DIA. .128 DIA 

I T . 0 5 5 DIA .0 6 1 DI A . 

ALL DIMENSIONS IN INCHES. 
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EIMAC 4-65A 
TYPICAL 

CONSTANT CURRENT 
CHARACTERISTICS 

SCR EEN VOLTAGE- 500 VOLTS 

- PLATE CURRENT AMPERES 

. - . - SCREEN CURRENT AMPERES 
AMPERES 

... ... ... GRID CURRENT 

. _ _ .01.0 ~~ ·········· ··· ··· ·.030 . -·- .600 ...... -.. 

~

····· ·· ······· .020.- .-·-·-· -·- .o,o .500 
./............. ········ ·· ·· ·. .- -·-· 
j .-·- ·················· .010 .-· - · ,005 400 

~

·)~··r ···~:.-:..... .......... ......... -·-· .---·- -·-·-·-·- .- . 
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TECHNICAL DATA 

The EIMAC 4-125A is a radial-beam power tetrode intended for use as an 
amplifier, oscillator, or modu lator. It has a maximum plate-dissipation rating 
of 12.5 watts an<l a maximum plate-voltage rating of 3000 volts at frequencies 
up to 120 MHz. 

The low grid-plate capacitance of this tetrode together with its low driving
power requirement allows considerable simplification of the associated 
circuit and driver stage. 

Cooling is by radiation from the plate and hy air circulation through the 
base and around the envelope. 

The 4-125A in class-C rf service will deliver up to 375 watts plate power 
output with 1.2 watts nominal driving power. 

GENERAL CHARACTERISTICS 
ELECTRICAL 

Filament : Thoriated Tungsten 
Voltage 
Current 

Grid-Screen Amplification Factor ( Average ) 
Direct Interelectrode Capacitances ( Average ) 

Grid-Plate 
Input 
Output -

Transconductance (Ii,= 50 m A, Eb=2500 V, Ec2=400 V ) -
Highest Frequency for Maximum Ratings 

-
-
-

-
-
-

-

4-125A 
(4D21) 

RADIAL-BEAM 
POWER TETRODE 

• 
MODULATOR 
OSCILLATOR 
AMPLIFIER 

5.0 volts 
6.5 amperes 
5.9 

0.05 pF 
10.8 pF 
3.1 pF 

2450 µ,mhos 
120 \IHz 

MECHANICAL 
Base -
Basing 
Socket 
Mounting Position 
Cooling -

- 5-pi~1 metal shell 
See outline drawing 

E. F . Johnson Co. socket No. 122-275, National Co. No.HX-100, or equirnlent 
Vertical, base down or up 

Radiation and forced air 
Recommended Heat-Dissipating Plate Connector 
Maximum Over-all Dimensions: 

Length -
Diameter 

Net Weight -
Shipping Weight -

(Revised 6-1-67) © 1958, 1967 by Varian 

- E I\IAC HR-6 

- 5.69 inches 
- 2.1 inches 
- 6.5 ounces 
- 1.5 pounds 

Pr inted in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos I california 94070 
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RADIO-FREQUENCY POWER AMPLIFIER 
AND OSCILLATOR 

Class-C Tele!!raphy or Fl\! Telephony 
( 1':ey-down condition, 1 tube) 

MAXIMUM RA TINGS 

DC Plate \ 'oltage 1 

DC Screen Voltage -
DC Grid Voltage -
DC Plate Current - -
Plate Dissipation - -
Screen Dissipation 
Grid Dissipation - -

TYPICAL OPERATION 

( Frequencies below 120 MHz) 
DC Plate Voltage - - - -
DC Screen Voltage -
DC Grid \ 'oltage -
DC Plate Current - - - -
DC Screen Current -
DC Grid Current - - - - -
Screen Dissipation - - - -
Grid Dissipation - -
Peak RF Grid Input Voltage -

(approx. ) 
Driving Power (approx. fl -
Plate Power Input - - - -
Plate Dissipation - - -
Plate Pmn' r Output -

2000 
350 

-100 
200 
50 
12 
18 
1.6 

230 

2.8 
400 
125 
275 

2500 
350 

-150 
200 

40 
12 
14 

2 
320 

3.8 
500 
125 
375 

AUDIO-FREQUENCY POWER AMPLIFIER 
AND MODULATOR 

Class-AB 1 

MAXIMUM RATINGS 

- 3000 volts 
--100 volts 

- -500 watts 
225mA 
125 watts 
20 watts 

5 watts 

3000 volts 
.350 volts 

-150 volts 
167 mA 
30 mA 

9 mA 
10.5 walts 

1.2 watts 
280 volts 

2.5 watts 
500 watts 
125 watts 
375 watts 

DC Plate Voltage - - - - - - - - - - 3000 volts 
DC Screen Voltage - - - - - - - - 600 volts 
\lax-Signal DC Plate Current, per Tube 225 mA 
Plate Dissipation, per Tube 125 watts 
Screen Dissipation, per Tube - - - - 20 watts 

TYPICAL OPERATION 

( Sinusoidal wave, t"·o tubes unless otherwise speci..fied) 

DC Plate Voltage - - - - - 1500 2000 2500 volts 
DC Screen Voltage - - - - 600 600 600 volts 
DC Cricl Voltage~ - - - - -90 -9--1 -96 volts 
Zero-Signal DC Plate Current - 60 50 50 mA 
:\ lax-Signal DC Plate Current - 222 2--10 232 mA 
Zero-Signal DC Screen Current -1.0 -0.5 -0.3 mA 
:\lax-Signal DC Screen Current 17 6.--1 8.5 mA 
Effective Load , Plate- to-Plate - 10,200 13,400 20,300 ohms 
Peak, AF Grid Input Voltage 

( per tube) - - - - - - 90 9--1 96 volts 
Driving Po\\'er - - - - - - 0 0 0 watts 
:\lax-Signal Plate Dissipation 

( per tube) - - - - - - 87.5 125 125 watts 
:\!ax-Sit(nal Plate Power Output 158 230 330 watts 
Total Harmonic D istortion - - 5 2 2.6 per ct. 

HIGH-LEVEL MODULATED RADIO-FREQUENCY 
AMPLIFIER 

Class-C Telephony 
( Carrier conditions unless otherwise specified, l tube) 

MAXIMUM RATINGS 
DC Plate Voltage 1 - 2500 volts 
DC Screen Voltage -
DC Crid Voltage -

- - - - --100 volts 

DC Plate Current -
Plate Dissipation -
Screen Dissipation 
Grid Dissipation -
TYPICAL OPERATION 
( Frequencies below 120 \ !Hz ) 
DC Plate Voltage - - - - - 2000 
DC Screen Voltage - - 350 
DC Grid Voltage -220 
DC Plate Current 150 
DC Screen Current :3.3 
DC Crid Current 10 
Screen Dissipation 11.5 
Grid Dissipation - 1.6 
Peak AF Screen Voltage, 100% 

l\lodulation - - - - - 210 
Peak RF Cricl Input Voltn ,ge 

(approx.) - - - - - 375 
Driving Power ( approx. )'1 - - 3.8 
Plate Power Input - - - - - .300 
Plate Dissipation - - - - - 75 
Plate Power Output - - - - 225 

AUDIO-FREQUENCY POWER AMPLIFIER 
AND MODULATOR 
Class-AB~ 
MAXIMUM RATINGS 
DC Plate Voltage - - - - - - -
DC Screen Voltage - - - - - -
l\ lax-Signal DC Plate Current, per Tube 
Plate Dissipation, per Tube 
Screen Dissipation , per Tube - - -
TYPICAL OPERATION 

-500 watts 
200mA 

85 watts 
20 watts 

5 watts 

2500 volts 
350 volts 

-210 volts 
152 mA 

30 111:\. 
9 mA 

10.5 watts 
u watts 

210 volts 

360 volts 
3 .. 3 watts 

380 "·atts 
80 watts 

300 watts 

300 volts 
400 volts 
225mA 
125 watts 
20 watts 

( Sinusoirlal wave, two tubes unless otherwise specified) 
DC Plate Voltage - - - - 1500 2000 2500 volts 
DC Screen Voltage - - - 350 350 350 volts 
DC C:rid Voltage - - - - -41 -45 -4:3 volts 
Zero-Signal DC Plate Current - 87 72 93 mA 
:\lax-Signal DC Plate Current - 400 300 260 mA 
Zero-Signal DC Screen Current O O O mA 
l\lax-Si _gnal DC Screen Current 3--1 5 6 mA 
Effective Load, Plate-to-Plate - 7200 13,600 22,200 ohms 
Peak AF Crid Input Voltage 

( per tu be ) - - - - - - 1--11 
l\lax-Signal Avg. Driving Power 

(approx.) - - - - - -
Max-Signal Peak Driving Power 
Max-Signal Plate Dissipation 

( per tu be) - - - - - -
:\lax-Signal Plate Power Output 
Total Harmonic Distortion - -

2.5 
5.2 

125 
350 
2.5 

105 

u 
.1.1 

125 
350 

l 

89 volts 

1 watts 
watts 2.--1 

122 watts 
--100 watts 
2.2 per ct. 

0 Above 120 :\!Hz the maximum plate voltage ratinq de
pends upon frequency. See page 4. 
@The effective ,grid circuit resistance for each h1be must 

not exceed 2,50,000 ohms . 
@) D riving power increases above 70 l\1I-Iz . See page 4. 

IF IT IS DES IRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DI FFERENT FROM THOSE GIVEN UND ER " TYPICAL OPERATI ON" POSSIBLY EXCEEDI NG 
THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WR ITE EIMAC DIV ISION OF VAR IAN ASSOCIATES, FOR INFORMATION AN D RECOM MENDATI ONS 
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APPLICATION 

MECHANICAL 

Mounting-The 4-125A must be mounted vertically, 
base down or base up. The socket must be consh·ucteu 
so as to allow an unimpeded flow of air through the holes 
in the base of the tube an<l must also provide clearance 
for the glass tip-off which extends from the center of the 
base. The tube should be mounted above the chassis 
deck to allow free circulation of air in the manner shown 
in the mounting diagram belmv. The above requirements 
are met by the E. F. Joh nson Co. socket No. 122-275, 
the National Co. socket No. HX-100, or a similar socket. 

A flexib le connecting strap should be provided be
tween the HR-6 Heat Dissipating Plate Connector on the 
plate terminal and the external circuit. The tube must be 
protected from severe vibration and shock. 

) \ 
4- I 25A mounting providing base cooling, shielding and isolatio n 

of outp ut and input compartments. 

Cooling-Adequate cooling must be provided for 
the seals and envelope of the 4-125A. In continu
ous-service applications, the temperature of the 
plate seal, as measured on the top of the plate cap, 
should not exceed 170° C. A relatively slow move
ment of air past the tube is sufficient to prevent seal 
temperatures in excess of maximum at frequencies below 
,JO ~fHz. At frequencies above .JO ~!Hz, radio frequency 
losses in the leads and envelope contribute to seal and 
envelope heating, and special attention should be given 
to cooling. A small fan or centrifugal blower directed 
toward the upper portion of the envelope will usually 
provide sufficient circulation for cooling at frequencies 
above 30 MHz, however. 

In intermittent-service applications where the "on" 
time does not exceed a total of five minutes in any ten
minute period, plate seal temperatures as high as 220 ° C. 
are permissible. \Vhen the ambient temperatw·e does not 
exceed 30 ° C. it will not ordinarily be necessary to pro
vide forced coo ling to hold the temperatures below this 
maximum at frequencies below 30 ~fHz, provided that a 
heat-dissipating plate connector is used, and the tube is 
so located that normal circulation of air past the envelope 
is not impeded . 

Provision must be made for circulation of air 
through the base of the tube. Where shielding or 
socket design makes it impossible to allow free circu la
tion of ai r through the base, it will be necessary to apply 
forced-air cooling to the stem stru cture. An air How of 
two cubic feet per minute through the base will be suffi
cient for stem cooling. 

ELECTRICAL 

Filament Voltage- For maximum tube life the filament 
voltage, as measured directly at the filament pins, should 
be the rated value of 5.0 volts. Unavoidable rnriations 
in filament voltage must be kept within the range from 
4.75 to ,5.25 volts. 

Bias Voltage- De bias voltage for the -!-125A should 
not exceed 500 volts. If grid-leak bias is used , suitable 
protective means must be pro,· ided to prevent excessive 
plate or screen dissipation in the event of loss of 
excitation. 
Screen Voltage- The de screen voltage for the 4-12,SA 
should not exceed 400 volts, except for class-AB audio 
operation. 

Plate Voltage- The plate-supply voltage for the -!-125A 
should not exceed 3000 volts for frequencies below 120 
111-Iz. The maximum permissible plate voltage is less 
than 3000 volts above 120 .\fHz, as shown by the graph 
on page 5. 

Grid Dissipation-Grid dissipation for the -!-12SA 
should not be allowed to exceed five watts. Grid dissipa
tion may be calculated from the following expression: 

P. =ecmplc 
where P

0
= Grid dissipation, 

ecmp = Peak positive grid voltage, and 
I" = D-c grid current. 

e,.inp may be measured by means of a suitable peak 
voltmeter connecte:l between filament and grid. 
Screen Dissipation-The power dissipated by the screen 
of the .J-12.SA must int exceed 20 watts. Screen dissipa
tion is likely to rise to excessiYe Yalues \\-hen the plate 
voltage, bias voltage or plate load are remo\'ed with 
fi lament and screen voltages applied. Suitable protective 
means must be provided to limit screen dissipation to 20 
watts in the event of circuit failure . 

Plate Dissipation- Under normal operating conditions, 
the plate dissipation of the 4-125A should not be al
lowed to exceed 125 watts in unmodulated applications. 

In high-level-m oduhited amplifier applications, the 
maximum allowable carrier-condition plate dissipation is 
85 watts . The plate dissi pation will rise to 125 watts 
under 100% sinusoidal modulation. 

Plate dissipation in excess of the maximum rating is 
permissible for short periods of time, such as <luring tun
ing procedures . 

3 
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OPERATION 

Class-C Telegraphy or FM Telephony-The .J-125A 
may be operated as a class-C telegraph or F~I telephone 
amplifier without neutralization up to about 30 l\IHz if 
reasonable precautions are taken to prevent coupling 
between input and output circuits externa l to the tube. 
A grounded metallic plate on which the socket may be 
mounted as shown in the mounting diagram on page 
three provides an effective isolating shield between grid 
and p late circuits. In single-ended circuits, plate, grid, 
filament and screen by-pass capacitors should be re
turned through the shortest possible leads to a common 
chassis point. In push-pull applications the filament and 
screen terminals of each tube should be by-passed to a 
common chassis point by the shortest possible leads, and 
short, heaYy leads should be used to interc::mnect the 
screens and filaments of the two tubes. Care should be 
taken to prevent leakage of radio-frequency energy to 
leads entering the amplifier, to prevent grid-plate coup
ling between these leads external to the amplifier. 

Where shieldi ng is adequate, the feed-back at fre
quencies above 100 '.\!Hz is due principally to screen
lead-inductance effects, and it becomes necessary to in
troduce in-phase voltage from the plate circuit into the 
grid circuit. This can be done by adding capacitance be
tween plate and grid external to the tube. Ordinarily, a 
small metal tab approximately ~,-inch square connected 
to the grid terminal and located adjacent to the envelope 
opposite the plate will suffice for neutralization. '.\leans 
should be provided for adjusting the spacing between 
the neutralizing capacitor plate and the envelope, but 
care must be taken to prevent the neutralizing plate from 
touching the envelope. An alternative neutralization 
scheme is illustrated in the diagram below. In this circuit 
feed-back is eliminated by series-tuning the screen to 
ground with a small capacitor. The socket screen termi
nals should be strapped together, as shown on the clia
gram, by the shortest possible lead, and the leads from 
the screen terminal to the capacitor, C, and from the 
capacitor to ground should be made as short as possible. 
All connections to the screen terminals should be made to 
the center of the strap between the terminals, in order to 
equalize the current in the two screen leads and pre\·ent 
overheating one of them. The value for C given under 
the diagram presupposes the use of the shortest possible 
leads. 

At frequencies below 100 :.IHz ordinal'\' neutraliza
tion svstems ma\· be used. \\'ith reasonabh- effective 
shielding, howev~r, neutralization should not l;e required 
below about 30 :.1Hz. 

The driving power and power output under typical 
operating conditions, with maximum output and plate 
voltage, are shown on page 5. The power output shown 
is the actual plate power delivered by the tube; the 
power delivered to the load will depend upon the effici
ency of the plate tank and output coupling system . The 
driving power is likewise the driving power required by 
the tube ( includes bias loss). The driver output power 
should exceed the driving power requirement by a suffi
cient margin to allow for coupling-circuit losses. These 
losses will not ordinarily amount to more than 30 or 40 

per cent of the driving power, except at frequencies 
above 1.50 '.\!Hz. The use of silver-plated linear tank
circuit elements is recJmrnended at frequencies above 
100 '.\IHz. 

Conventional capacitance-shortened quarter-wave lin
ear grid tank circuits having a calculated Z0 of 160 ohms 
or less may be used with the 4-125A up to 175 :.IHz. 
Above 175 ~!Hz linear grid tank circuits employing a 
"capacitor"-type shortening bar, as illustrated in the dia
gram below, may be used. The capacitor, C 1 , may con
sist of two siiver-plated brass plates one inch square with 
a piece of .010 inch mica or polystyrene as insulation. 

Class-C AM Telephony-The rf circuit considerations 
discussed above under Class-C Telegraphy or F'.\1 
Telephony also apply to amplitude-modulated operation 
of the .J-125A. When the 4-12.5A is used as a class-C 
high-level-modulated amplifier, modulation should be 
applied to both plate and screen. '.\!adulation voltage for 
the screen may be obtained from a separate winding on 
the modulation transformer, b\· supplying the screen 
\·oltage ,·ia a series dropping resistor from the unmodu
lated plate suppl\·, or by the use of an audio-frequency 
reactor in the positive screen-supply lead. \\'hen screen 
modulation is obtained bv either the series-resistor or the 
audio-reactor method, tl;e audio-frequency variations in 
screen current which result from variations in plate volt
age as the plate is modulated automatically gi\·e the re
quired screen modulation. \Vhere a reactor is used, it 
should have a rated inductance of not less than 10 
henries di\·ided bv the number of tubes in the modu
lated amplifier ai{d a maximum current rating of two 
or three times the operating de screen current. To pre
vent phase shift between the screen and plate modula
tion voltages at high audio frequencies, the screen by
pass capacitor should be no larger than necessary fur 
adequate rf by-passing. \\'here screen voltage is obtained 
from a separate winding on the modulation transformer, 
the screen \\'inding shonld be designed to deliver the 
peak screen modHlation \'oltage given in the tvpical 
operating data on page 2. 

For high-le\ el modulated service, the use of partial 
grid-leak bias is recommended. Any by-pass capacitors 
placed across the grid-leak resistance should have a re
actance al the highest modulation frequency equal to at 
least t\\'ice the grid-leak resistance. 

Class-AB1 and Class-AB2 Audio- Two 4-1:25A's mav 
be used in a push-pull circuit to give relati\'ely high 
audio output po\\'er at low distortion. ~laximum ratings 
and typical operating conditions for class-AB 1 and class
AB2 audio operation are given in the tabulated data. 

\Vhen t)·pe .J-12.SA tubes are used as class-AB 1 , or 
class-AI3 2 audio amplifiers at 1.500 plate volts, Hnder the 
conditions gi\'en under "T~·pical Operation," the screen 
voltage must be obtained from a source having reason
ably good reg1ilation, to pre\'ent variations in screen \·olt
age from zero-signal to maximum-signal conditions. The 
use of \'Oltage regulator tubes in a standard circuit will 
provide adequate regulation. The \'ariation in screen cur
rent at plate voltages of 2000 and above is low enough 
so that any screen power supply having a normal order 



----------------------------~ 4-125A -
~ (4D2 I) 

of regulation will serve. The driver plate supply makes 
a convenient source of screen voltage under these con
ditions. 

Grid bias voltage for class-AB2 service may be ob
tained from batteries or from a small fixed-bias supply. 
When a bias supply is used, the de resistance of the bias 
source should not exceed 250 ohms. Under class-AB 1 

conditions the effective grid-circuit resistance for each 
tube should not exceed 250,000 ohms. 

The peak driving power figures given in the class-AB2 
tabulated data are included to make possible an accurate 
determination of the required driver output power. The 

-Ee 

Screen -tuning neutralization circu it for use above 
C is a small split-stator capacitor. 

640,000 
C( 1,1dd) = -.--- , approx. 

f- (Mc.) 

4000 
I 

3000 

+EBB 

100 Mc. 

driving amplifier must be capable of supplying the peak 
driving power without distortion. The driver stage 
should, therefore, be capable of providing an undistorted 
average output equal to half the peak driving power re
quirement. A small amount of additional driver output 
should be provided to allow for losses in the coupling 
transformer. 

The power output figures given in the tabulated data 
refer to the total power output from the amplifier tubes. 
The useful power output will be from 5 to 15 per cent 
less than the figures shown, due to losses in the output 
transformer. 

Typical circuit arrangement 
C ,-See above. 

C , -Neutralizing capacitor. 

C ,-.001 1dd. 

C,-100 /l/J. fd , 

CLASS·C TELEGRAPHY 

+Ec 2 -+Eee 

L2 

useful for frequencies above 175 Mc. 
L,-3/s" dia. copper spaced 

I " center-to-center, 
b" long. 

L,-3/s" dia. brass , silver plated , 
spaced 11/ /' center-to-center, 
14" long. 

~ 2500 
I 

CLASS·C TELEPHONY "" .J 
0 
> 2000 

11 EIMAC 4-I25A "' ~ I MAXIMUM RATED PLATE VO LTAGE 

"' '-VERSUS FREQUEN CY 

V) ... ,-
~ 4 0 0 

I -I I 
POWER OUTPUT 

t'.-
:::, 
a. 300 ,-
:::, 
0 
a: 
L,J 

200 3 
0 
a. 

! I .......... 

--r-- - - --f-- i\-I 

c--- EI MAC 4 - 12 5A T YPICAL PERFORMANCE 

CL ASS- C TELEGRAPHY AT MAXIMUM 
I - RATED PLATE VOLTAGE 

- DRIVING POWER AND POWER OUTPUT 
8 

(/) 
- VERSUS FREQUENC Y 

. 
I ,-

,-
<( 6 
3 

I 
I I 

er 
L,J 

3 
0 4 a. .., 
z 
> 3 

ii: 
D 

I I 
f-- - -f-~ -- -

DRIVING POWER __..,.,/ 
i -

2 I I 

I I 1. 5 
I 2 3 4 8 8 10 20 30 40 60 80 100 200 300 

FREQUENCY - MEGACYCLES 
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Ecc2 ---:T --Er l Ecc1_ Po Ese 
OC SC.REENVOLTS f"ILA M(NTVOLTS DC. C.RIOVOLTS ORIV•NGPQwER CC. PLATE VOLTS 

.':, Qv - I~~·-,--.) 6 WATTS 2!100V, 200 '-!A 

.':I o v -1.':,0 v g M" 2~s_w_,_n_s __ ,_o_o_o ~• •~'-"_M_A~ 

Typical radio-frequency power amplifier circuit, Class-C 
· telegraphy, 500 watts input. 

-1 !,QV 
g.,. ... 

OuTP.;1 

w 

I 

I ~+-------~ I 
L __ - - - - - - - - - - - _J 

+)OOV 
8 Q Y A 

Rz 3_, Y,. ,·-------~ 

Typical hig h-level-modulated r-f amplifier circuit, with modulator 
and driver stages, 380 watt , plate input. 

01,TPUT 

w 

SH1£LD I 

Ecc, Ecc.2 Po E F Ees 
f-o-,-G-.,-0-V-OL-,-.~o-c_s_c_a,-,-.-.c-L-'5--D-.-"-,NG-PO~AMIN-T VOL ~r DC. p,.._AtE ~OLtsJ 

f--~:cc!-=-~~~:~~~:M~M:c--c-'~c':~-cc~~:~. :c-:c-~ ~1--f- :-i ::~:: f ! ~: ~ ~~~o :-:~~~: -

Typical rad io-frequency power amplifier circuit, Class-C 
telegraphy , 1000 watts input. 

w 

' ' 
: c, L\.2 : 

L _T - - - - -- --- - - - - - - - ...J 

toOv q:io.,. 
' &MA _:;A,sEII 

f,t, w .. ··s 

Typical high-level-modulated r-f amplifier circuit, with modulator 
and driver stages , 750 watts plate input. 

See opposite page for list of components. 
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COMPONENTS FOR TYPICAL CIRCUITS 
(Diagrams, Page b) 

L," - C," -Tank circuit appropriate for operating frequency; 
Q = 12. Capacitor plate spacing= .200". 

Lp,• C p2 -Tank circuit appropriate for operating frequency; 
Q = 12. Capacitor plate spacing= .200". 

L.,. C., - Tank circuit appropriate for operating frequency; 
Q= 12. Capacitoc plate spacing=.375". 

L
0
,. C,,, -Tank circuit appropriate for operating frequency; 

Q = 12. Capacitor plate spacing= .375". 
L,,. C ,, - Tuned circuit appropriate for operating frequency. 
L,,. C ,, - Tuned circuit appropriate for operating freqency . 

C , - .002 -ufd ., 500-v. mica 

C, - .002-ufd., 5000-v. mica 
C, - .001-ufd. , 2500-v. mica 
C, - I b-ufd., 450-v. electrolytic 
C , - I 0-ufd ., 25-v. electrolytic 
R, - 7000 ohms, 5 watts 

60° 

-- 11 8 

R, - 70,000 ohms, I 00 watts 

R:i - 3500 ohms, 5 watts 
R, - 35,000 ohms, 200 watts 

R, - 560 ohms, I watt 
R,; - 25,000 ohms, 2 watts 

R; - 1500 ohms, 5 watts 
RFC, - 2.5-mhy., 125-ma. r-f choke 
RFC, - 1-mhy., 500-ma . r-f choke 
T, - I 0-watt driver transformer; ratio pri . to 1/i sec. approx. 2: I. 
T, - 200-watt modulation transformer; ratio pri. to sec . approx. 

I: I; pri . impedance= I b,200 ohms, sec. impedance= I b,500 
ohms. 

T, - 5-watt driver transformer; ratio pri . to 1/i sec . approx. 1.1 : I. 

T, -400-watt modulation transformer; ratio pri. to sec. approx. 
2.7: I; pri . impedance= 22,200 ohms, sec. impedance = 8300 
ohms. 
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TECHNICAL DATA 

The EIMAC 5D22/ 4-250A is a compact, ruggedly constructed power 
tetrode having a maximum plate dissipation rating of 250 watts. It is in
tended for use as an amplifier, oscillator or modulator. The low grid-plate 
capacitance of this tetrode coupled with its low driving-power requirement 

allows considerable simplification of the associated circuit and driver 

stage. 
The 5D22/ 4-250A is cooled by radiation from the plate and by circula

tion of forced-air through the base, around the envelope, and over the plate 
seal. 

GENERAL CHARACTERISTICS 1 

ELECTRICAL 

Filament: Thoriated Tungsten 

Voltage . ........... . 
Current, at 5. 0 volts ............ . ...... . 

Transconductance (Average) : 
lb = 100 mA , Ec2 = 500 Vdc ............. . 

Amplification Factor (Average): 
Grid to Screen ....................... . 

Direct Interelectrode Capacitance ( grounded filament) 2 

5.0 :t: 0.25 V 
14.5 A 

4000 f-lmhos 

5.1 

5•22 
4-250A 

RADIAL BEAM 
POWER TETRODI 

Input ..................................... • • • • .. • • • . • • • 12.7 pF 

4.5 pF 
0.12 pF 

Output ............................................ . 
Feedback .......................................... . 

Frequency of Maximum Rating: 
cw ............................................... . 110 MHz 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture. 

MECHANICAL 
Maximum Overall Dimensions: 

Length ................. . 
Diameter ................................. . 

Net Weight ........................................ . 

6.375 in; 161. 93 mm 
3.563 in; 90.50 mm 

8 oz; 226.8 gm 

Operating Position .......... .. ............... . . Vertical, base down or up 
Maximum Operating Temperature: 

Plate Seal ......................... . .... . 200° c 
Base Seals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170° C 

(Effective 5-5-70) © 1970, 1952 by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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Cooling ................ . 
Base ................. . 
Recommended Air Sy stem Socket . 

:Recommended Chimney ...... . 
Recommended Heat-Dissipating Connector: 

Plate .......... .... .. • • • • • • 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB1 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE ... . .•... 
DC SCREEN VOLTAGE ........... . 

DC PLATE CURRENT ............ . 
PLATE DISSIPATION . . .......... • 
SCREEN DISSIPATION . ... ....... . 
GRID DISSIPATION . ... . ....... . 

4000 VOLTS 
600 VOLTS 

0.35 AMPERE 

250 WATTS 
35 WATTS 
10 WATTS 

RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR Class C Telegraphy or FM Telephony 

(Key-Down Conditions) 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE .... . •.•... 4000 VOLTS 

DC SCREEN VOLTAGE ........ .. . 600 VOLTS 

DC GRID VOLTAGE ............. -500 VOLTS 

DC PLATE CURRENT ....•. •• ..... 0.35 AMPERE 

PLATE DISSIPATION · · · , , · · · · · · · · 250 WATTS 

SCREEN DISSIPATION . . ...... . ... 35 WATTS 

GRID DISSIPATION . . . . . . . . . . . . . 10 WATTS 

PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN Class C Telephony 

(Carrier Conditions) 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE 1 .•.•......... 3200 VOLTS 

DC SCREEN VOLTAG E. . . . • . . . . . . • 600 VOLTS 
DC GRID VOLTAGE .....•....... -500 VOLTS 
DC PLATE CURRENT ..•..•...•.. . 0 .275 AMPERE 

PLATE DI SSIPATION2..... . . .... . . 165 WATTS 

SCREEN DISSIPATION~ . . . . • . • . . . . 35 WATTS 
GRID DISSIPATION 3.. . . . . . . . . . . . 10 WATTS 

1, Above 110 MHz, the maximum plate voltage rating de

pends upon frequency. See App l ication(E lectri ca l )sec

tion. 
2. Corresponds to 250 watts at 1 00% sine-wave modula

tion. 
3. Average, with or without modulation. 

2 

Radiation and forced air 
. . . . . Special 5-pin 
EIMAC SK-400 Series 

. EIMAC SK-406 

HR-6 

TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB1, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 

Plate Voltage .. ... ...... ..... . 
Screen Voltage .........•...... 
Grid Voltage1 .•..•...... . •.•.. 
Zero-Signal Plate Current . . •••.... 
Single-Tone Plate Current . ....... . 
Zero-Si~nal Screen Current2 .... ... . 
Single-Tone Screen Current2 .•..... 
Peak rf Grid Voltage 2 ........... . 
Plate Dissipation .......... . .. . 
Single-Tone Plate Output Power .... . 
Resonant Load Impedance ........ . 

2500 
600 

-110 
60 

215 
- 0.10 

7 
90 

225 
312 

5800 

3000 Vdc 
600 Vdc 

-116 Vdc 
60 mAdc 

205 mAdc 
-0.10 mAdc 

6 mAdc 
93 V 

250 W 
350 W 

7300 n 
1. Adjust to specified zero-signal de plate current. 
2. ll.pproximate value. 

TYPICAL OPERATION (Frequencies to 110 MHz) 

Plate Voltage . •. ......... 
Sc,·een Voltage ..•...••• .. 
Grid Voltage ... . ... .•.. . 
Plate Current ....•. . .•... 
Screen Current2 .•....•.•.. 
Grid Current 2 .... ... .. . . . 
Peak rf Grid Voltage2 ... .• . . 
Calculated Driving Power2/3 .. 
Plate Input Power ..... ... . 
Plate Dissipation .....•... 
Plate Output Power ....... . 

2500 
500 

-150 
300 

60 
9 

220 
1.7 
750 
175 
575 

3000 
500 

-18 0 
345 

60 
10 

265 
2.6 

1035 
235 
800 

4000 Vdc 
500 Vdc 

-225 Vdc 
312 mAdc 

45 mAdc 
9 mAdc 

303 V 

2.5 W 
1250 W 

250 W 
1000 W 

1 . Above 110 MHz, the maximum plate voltage rating de
pends upon frequency. See Application (Electrical) 
section . 

2. Approximate value. 
3. Driving power increases above 40 MHz . See Application 

(Electri ca I) section . 

TYPICAL OPERATION (Frequencies to 110 MHz) 

Plate Vo ltage ...... •. . ....... 
Screen Voltage ••.•..•..•• . .. . 
Grid Voltage ..•...•......... 
Plate Current •.• ... •.• ....... 
Screen Current 4 ..•. . .. ... . .•. 
Grid Current 4 .••...........•. 
Peak af Screen Voltage (100% 

modulation)4 .........•..... 
Peak rf Grid Voltage 4 ..•..... • . 
Calculated Driving Power4 /!? ..... . 
Plate Input Power ............ . 
Plate Dissipation ...... •...... 
Plate Output Power ...•........ 

4. Approximate Value. 

2500 
400 

-200 
200 

30 
9 

350 
255 
2.2 
500 
125 
375 

3000 Vdc 
400 Vdc 

-310 Vdc 
225 mAdc 

30 mAdc 
9 mAdc 

350 V 

365 V 

3.2 W 
675 W 
165 W 
510 W 

5. Driving power in crea ses above 110 MHz. See App lica
tion (Electrical) section. 
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AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR Class AB , Grid Driven 

(Sinusoidal Wave) 

ABSOLUTE MAXIMUM RATINGS (per tube) 

DC PLATE VOLTAGE . , . . . . . . . . . . 4000 VOLTS 

TYPICAL OPERATION (Two Tubes), Class AB1 

Plate Voltage . .••.•. 1500 2000 2500 3000 
Screen Voltage ...... 600 600 600 600 
Grid Voltage1 /3 ..... -95 -104 -110 -116 
Zero-Si gna I Plate Current 120 110 120 120 
Max. Signal Plate Current 400 405 430 417 
Zero-Si gna I Screen 

Current 1 ......... -0.40 -0.30 -0.30 -0.20 
Max. Si gna I Screen 

Current 1 ......... 23 22 13 11 
Peak af Grid Voltage~ . 64 88 90 93 
Peak Driving Power .. 0 0 0 0 
Max. Signal Plate 

Diss1pation2 ... 145 175 225 250 
Plate Output Power 310 460 625 750 
Load Resistance 

(plate to plate) .... 6250 9170 11,400 15,000 

Vdc 
Vdc 
Vdc 
mAdc 
mAdc 

mAdc 

mAdc 
V 

w 

w 
w 

Q 

DC SCREEN VO LTAGE. .. .... . ... 600 VOLTS 

DC PLATE CURREN T .. . . . . . . . . . . 0.35 AMPERE 

PLATE DISSIPATION .. . . . . . . 250 WATTS 
SCREEN DISSIPATION ... .. . . 35 WATTS 
GRID DISSIPATION ........ 10 WATTS 

TYPICAL OPERATION (Two Tube~). Class AB2 

Plate Voltage ....•.• 1500 2000 2500 3000 Vdc 
Screen Voltage ..•... 300 300 300 300 Vdc 
Grid Voltage1 /3 •.... -48 -48 -51 -53 Vdc 
Zero-Signal Plate Current 100 120 120 125 mAdc 
Max. Signal Plate Current 485 510 500 473 mAdc 
Zero-Si gna I Screen 

Current 1 ......•.. 0 0 0 0 mAdc 
Max. Signal Screen 

Current 1 ......... 34 26 23 33 mAdc 
Peak af Grid Voltage 2 . 96 99 100 99 V 

Peak Driving Power 4 .. 4.7 5.5 4.8 4.6 w 
Max. Signal Plate 

Dissipation2 .... 150 185 205 190 w 
Plate Output Power 428 650 840 1040 w 
Load Resistance 

(plate to plate) . ... 5400 8000 10,900 16,000 n 
1. Approximate value. 
2. Per tube. 
3. Adjust to give stated zero-signal plate current. 

4. Nominal drive power is one-half peak drive power. 

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character-
1st1c curves. Adjustment of the rf grid voltage to obtain the specified plate current at the spec1f1ed bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current . In the case of Class C Service, if grid bias 1s obtained principally 
by means of a gr 1d resistor. the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage 1s applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Filament: Current at 5.0 volts .......... . 

Interelectrode Capaci tancesl (grounded filament connection) 
Input 
Output .. 
Feedback 

1, In Shielded Fixture. 

Min . 
13.5 

10.7 
3.7 

Max. 
14.7 A 

14.5 pF 
5.1 pF 

0.14 pF 

3 
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APPLICATION 

4 

MECHANI CAL 

MOUNTING - The 4-250A must be mounted 
vertically, base up or down. The socket must be 
constructed so as to allow an unimpeded flow of 
air through the holes in the base of the tube and 
must also provide clearance for the glass tip-off 

which extends from the center of the base. The 
metal tube-base shell should be grounded by 
means of suitable spring fingers. The above 
requirements are met by the EIMAC SK-400 and 
SK-410 Air-System Sockets. A flexible connecting 
strap should be provided between the EIMAC HR-6 
connector on the plate terminal and the external 
plate circuit. The tube must be protected from 
severe vibration and shock. 

COOLING - Adequate forced-air cooling must 
be provided to maintain the base seals at a 
temperature below 170° C, and the plate seal at 
a temperature below 200°C. 

When the EIMAC SK-400 or SK-410 Air-Sys tem 
Socket is used, a minimum air flow of 5 cubic 
feet per minute at a static pressure of 0.25 inches 
of water or less, as measured in the socket or 
plenum chamber at sea level, is required to pro

vide adequate cooling under all conditions of 

operation. Seal temperature limitations may re
quire that cooling air be supplied to the tube 
even when the filament alone is on during stand
by periods. 

In the event an Air-System Socket is not used, 
provision must be made to supply equivalent 
cooling of the base, the envelope, and the plate 
lead. 

Intermittent-service applications where the 

"on" time does not exceed a total of five minutes 
in any ten-minute period, plate-seal temperatures 
as high as 220° C, are permissible . When the am
bient temperature does not exceed 30° C, it will 
not ordinarily be necessary to provide forced 
cooling of the bulb and plate seal to hold the 
temperature below this maximum at frequencies 
below 30 MHz, provided that a heat-radiating 
plate connector is Hsed, and the tube is so lo
cated that normal circulation of air past the 
envelope is not impeded. The five cubic feet per 
minute base-cooling requirement must be observeci 
in in termi tten t service. 

Tube temperatures may be measured with a 
temperature sensitive paint, spray or crayon, 

such as manufactured by Tempil Division, Big 
Three Industrial Gas & Equipment Co., Hamilton 
Blvd., So . Plainfield, N.J. 07080. 

ELECTRICAL 

FILAMENT VOLTAGE - For maximum tube life 

the filament voltage, as measured directly at the 
filament pins, should be the rated voltage of 5.0 
volts . Variations in filament voltage must be 
kept within the range from 4.75 to 5.25 volts . 

BIAS VOLTAGE - The de bias voltage for the 
4-250A should not exceed 500 volts . If grid re
sistor bias is used, suitable means must be pro

vided to prevent excessive plate or screen dis

sipation in the event of loss of e xcitation, and the 
grid resistor should be made adjustable to facili
tate maintaining the bias voltagt a nd plate current 
at the desired va lues from tube to tube. In oper
ation above SO MHz, it is advisable to keep the 
bias voltage as low as is practicable. 

SCREEN VOLTAGE - The de screen vo ltage for 
the 4-2S0A should not exceed 600 volts . The 

screen voltages shown under Typical Operation 
are representative voltages for the type of oper
ation involved. 

PLATE VOLTAGE - The plate-supply voltage 
for the 4-2S0A should not exceed 4000 volts in 
CW and audio applications. In plate-modulated 
telephony service the de plate supply voltage 

should not exceed 3200 volts, except below il 0 

MHz, intermittent service, where 4000 volts may 
be used. 

GRID DISS! PAT/ON - Grid dissipation for the 
4-250A should not be allowed to exceed 10 watts. 
Grid dissipation may be calculated from the 
following expression: 

Pg = egkxlc 

where Pg = Grid dissipation 

egk = Peak positive grid to cathode voltage, 
and 

le = de grid current 

egk may be measured by means of a suitable 
peak voltmeter connected between filament and 
grid. 
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SCREEN DISSIPATION - The power dissipated 
by the screen of the 4-250A must not exceed 35 

watts. Screen dissipation is likely to rise to ex

cessive values when the plate voltage, bias volt

age or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit screen dissipa
tion to 35 watts in event of circuit failure. 

PLATE DISSIPATION - Under normal operating 
conditions, the plate dissipation of the 4-250A 

should not be allowed to exceed 250 watts. The 

anode of the 4-250A operates at a visibly red 

color at its maximum rated dissipation of 250 
watts. 

In plate modulated amplifier applications, 
the maximum allowable carrier-condition plate 
dissipation is 165 watts. The plate dissipation 

will rise to 250 watts under 1'00% sinusoidal 

modulation. 
Pl.ate dissipation in excess of the maximum 

rating is permissible for short periods of time, 

such as during tuning procedures. 

PULSE SERVICE - For pulse service, the 
EIMAC 4PR400A should be used. 

MULTIPLE OPERATION - To obtain maximum 
power output with minimum distortion from tubes 

operated in multiple, it is desirable to adjust 

individual screen or grid bias voltages so that 
the peak plate cu rrent for each tube is equal at 

the crest of the exci ting voltage. l.Jnder these 
conditions, individual de plate currents will be 
approximately equal for full input signal for 

class AB1 operation. 

CAUTION-GLASS IMPLOSION - The EIMAC 
4-250A is pumped to a very high vacuum , which 

is contained by a glass envelope. When handling 

a glass tube, remember that glass is a relatively 
fragile material, and accidental breakage can 

result at any time. Breakage will result in flying 
glass fragments, so safety glasses, heavy cloth
ing, and leather gloves are recommended for 
protection. 

CAUTION-HIGH VOLTAGE - Operating voltage 
for the 4-250A can be deadly, so the equipment 
must be designed properly and operation precau

tions must be followed. Design equipment so that 
no one can come in contact w ith high voltages . All 
equipment must include s afety enclosures for 
high voltage circuits and-terminals, with interlock 

switches to open the primary circuits of the 

power supply and to discharge high vo ltage cap

acitors whenever access doors a re opened. In

terlock switches must not be by passed or 

"cheated " to allow operation with access doors 
open. Always remember that HIGH VOLT AGE 
CAN KILL . 

SPECIAL APPLIC4TION - If it is desired to 
operate th is tube under conditions widely dif

ferent from those listed here, write to Power 

Grid Tube Division, EIMAC Division of Varian, 

301 Industrial Way, San Carlos, California 94070, 
for in form a ti on and recommendations. 
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DIMENSIONAL DATA 
INCHES 

MIN MAX 

5.875 6. 375 

-- 13.563 

I 

5 125 I 5. 625 

: 0.350 I 0.365 

0.328 --
I 

-- - -
-- 0.969 

-- 0.250 
-- --
-- --
-- 2.750 

-- --
-- --
- - --
-- --

0.185 0 . 191 
-- --
- - --
- - --

Ml LLIMETERS 

REF MIN MAX REF 
-- 149 23 161.93 --
- - -- 90.50 --

-- 13018 142.88 --
-- B 89 9.27 --
-- 8.33 -- --

0 438 -- -- II 13 -- - -- 24 61 --
-- -- 6.35 --

0.750 -- -- 19.05 

0250 -- - - 6.35 

-- - - 69 85 --
0.312 -- -- 7. 92 

0500 -- - - 12.70 

I 625 -- -- 41.28 

1.250 -- -- 31.75 
- - 4 70 4.85 - -
30° -- - - 30° 
60° - - -- 60° 
45° - - -- 45° 

fl.OTES 
!REF Dir.ENSIONS ARE ~ ltf'Q. 

ONLY 8, ARE NOT REQUIRED FOR 
NSPECTION PURPOSES. 

@ 
AIR 

BOTTOM VIEW 

NOTE: 
Base pins T and tubulation Kare so alined that they can be freely inserted in a gage ¼ inch (6.35 mm) thick with 
hole diameters of .204 (5 .18 mm) and .500 (12.70 ,nm). respectively , located on the true centers by the given dimen
sions S, U , V. 
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TECHNICAL DATA 

The EIMAC 8438/ 4-400A is a compact, ruggedly constructed power 
tetrode having a maximum plate dissipation rating of 400 watts. It is in-
tended for use as an amplifier, oscillator or modulator. The low grid-plate 
capacitance of this tetrode coupled with its low driving-power requirement 
allows considerable simplification of the associated circuit and driver 
stage. 

The 8438/ 4-400A is cooled by radiation from the plate and by circula
tion of forced-air through the base, around the envelope, and over the plate 
seal. Cooling can be greatly simplified by using an EIMAC SK-400 Series 
Air System Socket and its accompanying glass chimney. This socket is de
signed to maintain the correct balance of cooling air between the compon
ent parts of the tube. 3 

GENERAL CHARACTERISTICS! 

ELECTRICAL 

Filament: Thoriated Tungsten 
Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 ± 0.25 V 
Current, at 5.0 volts . . . . . . . . . . . . . . . . . . . . . . . . 14.5 A 

Transconductance (Average): 
lb = 100 mA, Ec2 = 500 volts . . . . . . . . . . . . . . . . . 4000 µmhos 

Amplification Factor (Average): 
Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.1 

Direct Interelectrode Capacitances (grounded filament)2 
Input ................................................. • 

Output ................................................ . 
Feedback .............................................. . 

Frequency of Maximum Rating: 
cw .................................................. . 

8438 
4-400A 

RADIAL BEAM 

POWER TETRODE 

12.5 pF 
4.7 pF 

0.12 pF 

110 MHz 

1. Characteristics and operat i ng values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. In Shielded Fixture. 
3. Guarantee applies only when the 4-400A is used as specified with adequate air in the SK-400 or SK-410 Air-System 

Socket and associated chimney or equivalent. 

MECHANICAL 

Maximum Overall Dimensions: 
Length ...................................... . 
Diameter .................................... . 

(Effective 7-20-70) © by Varian 

6.375 in; 161.93 mm 
3.563 in ; 90.50 mm 

Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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Net Weight ............. . 

Operating Position ........ . 
Maximum Operating Temperature: 

Plate Seal 
Base Seals 

Cooling ... . 

Base ..... . 

Recommended Socket . 

Recommended Chimney 

Recommended Heat-Dissipating Connectors: 
Plate ...................... . 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB1 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE ........ ... . 4000 VOLTS 
DC SCREEN VOLTAGE . . . . . . . . . . . 800 VOLTS 
DC PLATE CURRENT ............ 0.350 AMPERE 
PLATE DISSIPATION ..... ..... .. 400 WATTS 
SCREEN DISSIPATION . . . . . . . . . . . 35 WATTS 
GRID DISSIPATION. .......... .. 10 WATTS 

RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR Class C Telegraphy or FM Telephony 
(Key-Down Conditions) 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE ....•.... . .. 4000 VOLTS 
DC SCREEN VOLTAGE. . . . . . . . . . . 600 VOL TS 
DC Fl.ATE CURRENT •........... 0.350 AMPERE 
PLATE DISSIPATION . . . . . . . . . . . . 400 WATTS 
SCREEN DISSIPATION . . . . . . . . . . . 35 WATTS 
GRID DISSIPATION . . . . • . . . . . . . 10 WATTS 

TYPICAL OPERATION (Frequencies to 75 MHz) 

Plate Voltage .. .. ........ 2500 3000 4000 
Screen Voltage .... .... ... 500 500 500 
Grid Voltage ............ -200 -220 -220 
Plate Current . ........ . 350 350 350 
Screen Current 1 ........ 46 46 40 
Screen Dissipation ...... 23 23 20 
Grid Current 1 .......... 18 19 18 

2 

Vdc 
Vdc 
Vdc 
mAdc 
mAdc 
w 
mAdc 

9.0 oz; 255 gm 
Vertical, base down or up 

225° C 
200°c 

Radiation and forced air 
. . . . . . Special ~pin 

. EIMAC SK-400 Series 

..... EIMAC SK-406 

. ..... HR-6 

TYPICAL OPERATION (Frequencies to 75 MHz) 
Class ABl, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 

Plate Voltage. . . ... . ........ . 3000 
Screen Voltage ........ ..•.....•... 750 
Grid Voltage 1 ........... . ..... . .. . -130 
Zero-Signal Plate Current ....... . ... . . 80 
Single Tone Plate Current . ... ...... ... . 290 
Single-Tone Screen Current2 ......... .. . 13 
Useful Output Power ... . .. ... ....... . 470 
Resonant Load Impedance ....... . ..... . 5000 

1. Adjust to specified zero-signal de plate current. 
2. Approximate value. 

Peak rf Grid Voltage 1 ..... . . 300 320 320 
Grid Dissipation ..... . .... 1.8 1.9 1.8 
Calculated Driving Power 2 .... 5.4 6.1 5.8 
Plate Input Power ..... . . . . 875 1050 1400 
Plate Dissipation ..... ... 235 250 300 
Plate Output Power . ... 640 800 1100 

1. Approximate value. 

Vdc 
Vdc 
Vdc 
mAdc 
mAdc 
mAdc 
w 
n 

V 

w 
w 
w 
w 
w 

2. Driving Power increases with frequency , At 75 MHz dri
ving power is approximately 12 watts. 

fYPICAL OPERATION (110 MHz. two tubes) 

Plate Voltage . 3500 4000 Vdc 
Screen Voltage . .. 500 500 Vdc 
Grid Voltage -170 -170 Vdc 
Plate Current 500 540 mAdc 
Screen Current 34 31 mAdc 
Grid Current 20 20 mAdc 
Driving Power 1 20 20 w 
Plate Output Power 1 1300 1600 w 
Usefu I Output Power .. 1160 1440 w 

1 . Approx imate value. 

--------
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PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN Class C Telephony 
(Carrier Conditions) 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE . . ... .. . 
DC SCREEN VOLTAGE ..... . 
DC GRID VOLTAGE . . . .. .. . 
DC PLA TE CURRENT .......... . 
PLATE DISSIPATIONl .......... . 
SCREEN DISSIPATION2 . ...• . .... 
GRID DISSIPATION2 .... ... .. . . 

3200 VOLTS 
600 VOLTS 

-500 VOLTS 
0.275 AMPERE 

270 WATTS 
35 WATTS 
10 WATTS 

1. Corresponds to 400 watts at 100% sine-wave modu
lat ion. 

2. Average, with or without modulation. 

TYPICAL OPERATION (Frequencies to 75 MHz) 

Plate Voltage .. 2000 2500 
Screen Voltage. 500 500 
Grid Voltage .. -220 -220 
Plate Current .. ..... 275 275 
Screen Current 1 .. 30 28 
Screen Dissipati on 15 14 
Grid Current 1 . ... 12 12 
Grid Dissipation .. 1 .1 1.1 
Peak af Screen Voltage 1 

(100% modulation) .... 350 350 
Peak rf Grid Voltage 1 ... 290 290 
Calculated Driving Power 1 3.5 3.5 
Plate Input Power .... . 550 688 
Plate Dissipation ..... 170 178 
Plate Output Power .. . 380 510 

1. Approximate value. 

AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR Class A B, Grid Driven 
(Sinusoidal Wave) 

ABSOLUTE MAXIMUM RATINGS (Per Tube) 

3000 
500 

-220 
275 

26 
13 
12 

1 .1 

350 
290 
3.5 
825 
195 
630 

DC PLATE VOLTAGE .... ... 4000 VOLTS 
DC SCREEN VOLTAGE 800 VOLTS 
DC PLATE CURRENT . ... 0.350 AMPERE 
PLATE DISSIPATION . 40() WATTS 
SCREEN DISSIPATI ON 35 WATTS 
GRID DISSIPATION . . . . . . . 10 WATTS 

TYPICAL OPERATION (Two Tubes) Class ABl 

Plate Voltage . ... 2500 3000 3500 4000 
Screen Voltage ... 750 750 750 750 
Grid Vol tage 1 / ~ .. -130 -137 -145 -150 
Zero-Signal Plate Current . 190 160 140 120 
Max. Signal Plate Current . 635 635 610 585 
Zero-Si gna I Screen Current 0 0 0 0 
Max . Signa I Screen Current1. 28 26 32 40 
Peak af Grid Voltage2 .... 130 137 145 150 
Peak Driving Power~ . 0 0 0 0 
Max Signal Plate 

Dissipation2 ..... 370 400 400 400 

Vdc 
Vdc 
Vdc 
mAdc 
mAdc 
w 
mAdc 
w 

V 

V 

w 
w 
w 
w 

Vdc 
Vdc 
Vdc 
mAdc 
mAdc 
mAdc 
mAdc 
V 

w 

w 

MAXIMUM RATINGS (Frequencies to 30 MHz, 
Intermittent Service 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE ...... . 4000 VOLTS 
DC SCREEN VO LTAGE . .. 600 VOLTS 
DC GRID VOLTAGE -500 VOLTS 
DC PLATE CURRENT .... . . 0.275 AM PER[ 
PLATE DISSIPATION~ ... 270 WATTS 
SCREEN DISSIPATION 2 .. .. 35 WATTS 
GRID DISSIPATION 2 .... . . . . 10 WATTS 

TYPICAL OPERATION (Frequencies to 30 MHz, 
Interm ittent Service) 

Plate Voltage ....•.. 2000 2500 3000 3650 
Screen Vo ltage . 500 500 500 500 
Grid Vo ltage . . -220 -220 -220 -225 
Pl ate Current . . 275 275 275 275 
Screen Current 1. 30 28 26 23 
Screen Dissipation .. 15 14 13 12 
Gr id Current 1_ ......... 12 12 12 13 
Grid Dissipation .. . 1.1 1.1 1 .1 1.2 
Peak Screen Voltage 

(100% modulation). 350 350 350 350 
Peak rf Grid Voltage 1 .. 290 290 290 315 
Calculated Driving Power 1. 3. 5 3.5 3.5 4.0 
Plate Input Power .. 550 688 825 1000 
Plate Dissipation 170 178 195 235 
Plate Output Power . 380 510 630 765 

Vdc 
Vdc 
Vdc 
mAdc 
mAdc 
w 
mAdc 

w 

V 

V 

w 
w 
w 
w 

Plate Output Power . 
Load Resistance 

(platetoplatel .. 

850 11 00 1330 1 540 W 

6800 890011, 500 14,0000. 

TYPICAL OPERATION (Two Tubes ) Class AB2 

Plate Vo ltage ... 2500 3000 3500 4000 Vdc 
Screen Voltage .. 500 500 500 500 Vdc 
Grid Vo ltage l / 4 .. -75 -80 -85 -90 Vdc 
Zero-Signal Plate Current 190 160 140 120 mAdc 
Max . Signal Plate Current . 700 700 700 638 mAdc 
Zero-Sign a I Screen Current 0 0 0 0 mAdc 
Max. Signal Screen Current 50 40 38 32 mAdc 
Peak af Grid Voltage2 .. 133 140 145 140 V 

Peak Driving Power3 8.6 9.0 10.2 7.0 w 
Max. Signal Plate 

Dissipation 2 ... 320 363 400 400 w 
Plate Output Power 111 0 1375 1650 1750 w 
Load Resistance 

(plate to plate) ... 7200 910010,800 14,0000 

1. Approximate value. 
2. Per tube . 
3. Nominal drive power is one-half peak power. 
4. Adjust to give stated zero-signal p late current. 

3 
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NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias . 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias i s obtained princiµally 
by means of a gr id resistor, the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 
Min. Max. 

Filament: Current at 5.0 volts .................... . ........... 13.5 14.7 A 
Interelectrode Capacitances l(grounded filament connection): 

Input ... 
Output .. 
Feedback 

1. In Shielded Fixture. 

10.7 
4.2 

14.S pF 
5.6 pF 

0.17 pF 

APPLICATION 
MECHANICAL 
MOUNTING - The 4-400A must be mounted 
vertically, base up or down. The socket must be 
constructed so as to allow an unimpeded flow of 
air through the holes in the base of the tu be and 
must also provide clearance for the glass tip-off 
which extends from the center of the base. The 
metal tube-base shell should be grounded by 
means of suitable spring fingers. The above 
requirements are met by the EIMAC SK-400 
and SK-410 Air-System Sockets. A flexible con
necting strap should be provided between the 
EIMAC HR-6 cooler on the plate terminal and the 
external plate circuit. The tube must be protected 
from severe vibration and shock. 
COOLING - Adequate forced-air cooling must 
be provided to maintain the base seals at a 
temperature below 200° C, and the plate seal at 
a temperature below 225°C . 

When the EIMAC SK-400 or SK-410 Air-System 
Socket is used, a minimum air flow of 14 cubic 
feet per minute at a static pressure of 0.25 inches 
of water or less, as measured in the socket or 
plenum chamber at sea level, is required to pro
vide adequate cooling under all conditions of 
operation . Seal temperature limitations may re
quire that cooling air be supplied to the tube 
even when the filament alone is on during stand
by periods. 

In the event an Air-System Socket is not used, 
provision must be made to supply equivalent 
cooling of the base, the envelope, and the plate 
lead. 

4 

Tube temperatures may be measured with 
a temperature sensitive paint, spray or crayon, 
such as manufactured by Tempi! Division, Big 
Three Industrial Gas & Equipment Co., Hamilton 
Blvd., So. Plainfield, N .J. 07080. 

ELECTRICAL 
FILAMENT VOLTAGE - For maximum tube life 
the filament voltage, as measured directly at the 
filament pins, should be the rated voltage of 5.0 
volts. Variations in filament voltage must be 
kept within the range from 4.75 to 5.25 volts. 

BIAS VOLTAGE - The de bias voltage for the 
4-400A should not exceed 500 volts. If grid re
sistor bias is used, suitable means must be pro
vided to prevent excessive plate or screen dis
sipation in the event of loss of excitation, and 
the grid resistor should be made adjustable to 
facilitate maintaining the bias voltage and plate 
current at the desired values from tube to tube. In 
operation above 50 MHz, it is advisable to keep 
the bias voltage as low as is practicable. 

SCREEN VOLTAGE - The de screen voltage for 
the 4-400A should not exceed 800 volts. The 
screen voltages shown under Typical Operation 
are representative voltages for the type of oper
ation involved. 



-------------------------4-400A 0-
PLATE VOLT AGE - The plate-supply voltage 
for the 4-400A should not exceed 4000 volts in 
CW and audio applications. In plate-modulated 
telephony service the de plate-supply voltage 
should not exceed 3200 volts, except below 30 
MHz, intermittent service, where 4000 volts may 
be used. 

GRID DISS/PA TlON - Grid dissipation for the 
4-400A should not be allowed to exceed 10 
watts. Grid dissipation may be calculated from 
the following expression: 

Pg = egk x ic 

where Pg = Grid dissipation 

egk = Peak positive grid to cathode voltage, 
and 

I c = de grid current 
ecmp may be measured by means of a suitable 
peak voltmeter connected between filament and 
grid. 

SCREEN DISSIPATION - The power dissipated 
by the screen of the 4-400A must not exceed 35 
watts. Screen dissipation is likely to rise to ex
cessive values when the plate voltage, bias volt
age or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit screen dissipa
tion to 35 watts in event of circuit fai!ure. 

PLATE DISSIPATION - Under normal operating 
conditions, the plate dissipation of the 4-400A 
should not be allowed to exceed 400 watts . The 
anode of the 4-400A operates at a visibly red 
color at its maximum rated dissipation of 400 
watts . 

In plate modulated amplifier applications, 
the maximum allowable carrier-condition plate 
dissipation is 270 watts. The plate dissipation 
will rise to 400 watts under 100% sinusoidal 
modulation. 

Plate dissipation in excess of the maximum 
rating is permissible for short periods of time, 
such as during tuning procedures. 

PULSE SERVICE - For pulse service, the 
EIMAC 4PR400A should be used. 

MULTIPLE OPERATION - To obtain maxi-r1um 
power output with minimum distortion from tubes 
operated in multiple, it is desirable to adjust 
individual screen or grid bias voltages so that 
the peak plate current for each tube is equal at 
the crest of the exciting voltage. Under these 
conditions, individual de plate currents will be 
approximately equal for full input signal for 
class AB1 operation. 

CAUTlON - GLASS IMPLOSION - The EIMAC 
4-400A is pumped to a very high vacuum, which 
is contained by a glass envelope. When handling 
a glass tube, remember that glass is a relatively 
fragile material, and accidental breakage can 
result at any time. Breakage will result in flying 

glass fragments, so safety glasses, heavy cloth
ing, and leather gloves are recommended for 
protection. 

CAUTION-HIGH VOLT AGE - Operating voltage 
for the 4-400A can be deadly, so the equipment 
must be designed properly and operating precau
tions must be followed. Design equipment so that 
no one can come in contact with high voltages .All 
equipment must include safety enclosures for 
high voltage circuits and terminals, with interlock 
switches to open the primary circuits of the 
power supply and to discharge high voltage cap
acitors whenever access doors are opened. In
terlock switches must not be bypassed or 
"cheated" to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 

SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif
ferent from those listed here, write to Power 
Grid Tube Division, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California 94070, 
for information and recommendations. 

5 
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AIR 

NOTE: 

i 
---- ®------IM 

I 

BOTTOM VIEW 

@ 
15 AIR HOLES 
EQUALLY SPACED 

5AIR HOLES 

DIM. 
MIN 

A 5.875 

B - -

D 5.125 

E 0.350 

F 0 .328 

H --
J --
K --
L --
M --
N --
p --
Q --
R - -
s --
T 0 . 185 

u --
V - -
w - -

DIMENSIONAL DATA 
INCHES 
MAX 

6.375 
3.563 

5.625 

0 .365 

--

- -
0 .969 

0 .250 
--
--

2.750 

--
--
- -
--

0 . 191 

--
--
--

Ml LLIMETERS 
REF. MIN. MAX. REF 
-- 149 .23 161 .93 --
-- -- 90.50 --

-- 130. 18 142 .B8 --
-- 8 .89 9 .27 --
-- 8.33 -- --

0~ -- -- 11 .13 
- - -- 24 .61 --
- - -- 6.35 --

0 .750 -- -- 19 05 

0 . 250 -- - - 6.35 
-- - - 69.85 --

0 .312 -- -- 7. 92 

0 .500 - - - - 12.70 
1.625 -- -- 41.28 

1.250 -- -- 31.75 
- - 4 .70 4 .85 - -

30° - - - - 30° 
so· - - -- so• 
45° - - -- 45° 

JIOTES: 
~ DIPJENSIONS ARE FOR INFO. 

ONLY a, ARE NOT REQUIRED FOR 
NSPECTION PURPOSES. 

Base pins T and tubulation K are so alined that they can be freely inserted in a gage¼ inch (6.35 mm) thick with 
hole diameters of .204 (5.18 mm) and .500 (12.70 mm), respectively, located on the true centers by the given dimen
sions S, U, V. 
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TECHNICAL DATA 

The EIMAC 6775/ 4-400C is a compact, ruggedly constructed , broadcast
quality tetrode having a maximum plate dissipation rating of 400 watts. 

It is intended for use as an amplifier , oscillator, or modulator. The low 

grid-plate capacitance of this tetrode coupled with its low driving-power 
requirement allows considerable simplification of the associated circuit 
and driver stage. 

The 677 5/ 4-400C is cooled by radiation from the plate and by circula
tion of forced-air through the base , around the envelope, and over the plate 
seal. Cooling can be greatly simplified by using an EIMAC SK-400 Series 
Air-System Socket, and its accompanying glass chimney. This socket is 

designed to maintain the correct balance of cooling air between the com

ponent parts of the tube.1 
The 6775/ 4-400C is especially recommended for applications where long 

life and consistent performance are of prime consideration. 2 

GENERAL CHARACTERISTICS 3 

ELECTRICAL 

Filament: Thoriated Tungsten 

Voltage ............ . 
Current , at 5.0 volts ..... . 

Transconductance (Average): 
lb = 100 mA , Ec2 = 500 volts 

Amplification Factor (Average) : 
Grid to Screen . . . . ..... . 

Direct Interelectrode Capacitances (grounded filament) 4 

Cin. 

Cout ................... . 
Cgp ................ . 

Frequency of Maximum Rating: 
cw ..................... . 

6775 
4-400C 

RADIAL BEAM 
POWER TETRODE 

5.0 ± 0.25 V 
14.7 A 

4000 µmhos 

5.1 

12.5 pF 

4.7 pF 
0.12 pF 

110 MHz 

1. Guarantee applies only when the 4-400C is used as specified with adequate coo l ing air in the SK-400 or SK-410 
Ai r-System Socket and associated chimney , or equival ents . 

2. See FILAMENT VOLTAGE section for recommended operating conditions when long life and consistent performance 
are of prime concern . 

3 . Characteristics and operating values are based on performance tests. These figures may change without notice 
as the result of additional data or product refinement . EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

4. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 

(Effective 4-1-71) © by Varian Printed in U.S.A . 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



6775/4-400C 

MECHANICAL 

Maximum Overall Dimensions: 
Length .. 
Diamete r .... . 

Net Weight .... . 

Operating Position 

Maximum Operating Temperature: 

Plate Seal. 

Base Seals 
Cooling ... . 
Base ..... . 
Recommended Socket. 
Recommended Chimney 

Recommended Heat-Dissipating Connectors : 
Plate ............ . .... . ..... . 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB 1 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAG E . . . . . . . . . 4000 VOLTS 

DC SCREEN VOLTAG E .......... 800 VOLTS 

DC PLATE CURRENT . . . .. .. .. . . 0.350 AMPERE 

PLATE DISSIPATION . .. . ..... 400 WATTS 

SCREEN DISSIPAT ION ....... . 35 WATTS 

GRID DISSIPATION . . . . . . . . . . 10 WATTS 

RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR !Class C Telegraphy or FM Te lephony 
(Key-Down Cond it ions) 

ABSOLUTE MAXIMUM RA TINGS 

DC PLATE VOLTAG E .. ... .. . . .. 4000 VOLTS 
DC SCREEN VO LTAGE . . . .. . . ... 600 VOLTS 
DC PLATE CURRENT ... . ... . .. . 0.350 AMPERE 
PLATE D ISS IPATION .. ..... . . . . 400 WATTS 
SCREEN D ISSI PA TI ON ... .. .... 35 WATTS 
GRID DI SS IPATI ON ..... ... . .. 10 WATTS 

TYP ICAL OPERATION (Frequencies t o 75 MHz) 

Plate Vo ltage ... 2500 3000 4000 Vdc 
Screen Vo ltage . . 500 500 500 Vdc 
Gr id Vo ltage -200 -220 -220 Vdc 
Pl at e Curr ent 350 350 350 mAdc 
Screen Current 1 . . 46 46 40 mAdc 
Screen D issipat ion 23 23 20 w 
Grid Current 1 . . . . . . . . 18 19 18 mAdc 

2 

6 .375 in ; 161.93 mm 
3. 563 in ; 90. 50 mm 

9.0 oz ; 255 gm 
. . . . . . Any 

. 225°C 

. 200° c 
. Radiation and forced air 

Special 5-pin 
EIMAC SK-400 Series 

EIMAC SK-406 

. ... . . HR-6 

TYPICAL OPERATION (Frequencies to 75 MHz ) 
C lass AB1, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 

Plate Voltage . ... . ..... . ..... . .. . . 3000 
Screen Vo ltage . .. .• . .. . .•. .. . .. . .. 750 
Grid Voltage 1 .. . ..... . .. .. . . .. .. . -130 
Zero-Signal Plat e Current . .... ... .... . 80 
Sing le-Tone Plate Current . . . .. ... . ... . 290 
Single-Tone Screen Current2 ..... ... .. . 13 
Useful Out put Power ...... . . .. . . ... . 470 
Resonant Load Impedance . . ... . ...... . 5000 

1. Adjust to specified zero-signal de plate current. 
2. Approximate value . 

Peak rf Gr id Vo ltage1 . . . .... 300 320 320 
Grid Dissipat ion . . . .. ..... 1 .8 1 .9 1.8 
Calculated Dr iving Power 2 . .. 5.4 6 .1 5.8 
Plate Input Power ... ...... 875 1050 1400 
Plate Dissipation ... .. .. . . 235 250 300 
Plate Output Power .... 640 800 1100 

1. Approximate value. 

Vdc 
Vdc 
Vdc 
mAdc 
mAdc 
mAdc 
w 
0 

V 

w 
w 
w 
w 
w 

2 . Dr iving Power increases with frequency . At 75 MHz dri 
ving power is approximat ely 12 watts. 

TYPICAL OPERATION (11 0 MHz, two t ubes ) 

Plat e Vo ltage. 3000 4000 Vdc 
Screen Vo ltage. 500 500 Vdc 
Gr id Voltage - 170 -170 Vdc 
Pl at e Current 500 540 mAdc 
Screen Current 34 31 mAdc 
Gr id Current 20 20 mAdc 
Dr iving Power1 20 20 w 
Plat e Out put Power 1 . .. 1300 1600 w 
Usefu l Out put Power 11 60 1440 w 
1. Approx imat e va lue 



PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN Class C Telephony 
(Carrier Conditions) 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE .. .. ... . 
DC SCREEN V OLTAGE .. .... . 
DC GRID VOLTAG E . . ...... . 
DC PLATE CURRENT ....•...... 
PLATE DISSIPATION 1 . ..... •... . 
SCRE EN DISSIPATION2 . .... .. . . . 
GRID DISSIPATION2 ... . .. ... . . 

3200 VOLTS 
600 VOLTS 

-500 VOLTS 
0.275 AMPERE 

270 WATTS 
35 WATTS 
10 WATTS 

1. Corresponds to 400 watts at 100% sine-wave modu
lation. 

TYPICAL OPERATION (Frequencies t o 75 MHz, 
Continuous Service) 
Plate Vo ltage .......... 2000 2500 3000 
Screen Voltage. , .... . .. 500 500 500 
Grid Voltage . ' ..... . . . -220 -220 -220 
Pl ate Current .......... 275 275 275 
Screen Current 1. . . . . . . . . 30 28 26 
Screen Dissipation . ..... 15 14 13 
Grid Current 1 .. ........ 12 12 12 
Grid Dissipation ..... . 1.1 1.1 1.1 
Peak af Screen Voltage 1 

(100% modulation ) ... . 350 350 350 
Peak rf Grid Voltage1 ... 290 290 290 
Calculated Driving Power1 .. 3 .5 3.5 3.5 
Plate Input Power ..... .. 550 688 825 
Plate Diss ipat ion . ' ... . 170 178 195 
Plate Output Power . . . . . . 380 510 630 

1. Approximate value. 

AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR Class AB , Grid Driven 
(Sinusoidal Wave) 

ABSOLUTE MAXIMUM RATINGS (Per Tube ) 

DC PLATE VOLTAGE ... .. . .. .. .. 4000 

DC SCREEN VOLTAGE .. .... ..... 800 

DC PLATE CURRENT . . . . . . . . . . . . 0.350 
PLATE DISSIPATION . ........... 400 
SCREEN DISSIPATION . . . . . . . . . . . 35 
GRID DISSIPATION ... .. . . ...... 10 

TYPICAL OPERATION (Two Tubes) Class A B1 

Vdc 
Vdc 
Vdc 
mAdc 
mAdc 
w 
mAdc 
w 

V 

V 

w 
w 
w 
w 

VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 

Plate Voltage ......... 2500 3000 3500 4000 Vdc 
Screen Voltage ........ 750 750 750 750 Vdc 
Grid Voltage1 /4 .... . .. -130 -137 -145 -150 Vdc 
Zero-Signal Plate Current 190 160 140 120 mAdc 
Max.Signal Plate Current 635 635 610 585 mAdc 
Zero-Signa I Screen Current . 0 0 0 0 mAdc 
Max.Si gna I Screen Current 1 28 26 32 40 mAdc 
Peak af Gr id Vo ltage2. ... 130 137 145 150 V 

Peak Driving Power3 ... . 0 0 0 0 w 
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MAXIMUM RATINGS (Frequencies to 30 MHz, Intermittent 

Service ) 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE .. ...... . . 4000 VOLTS 

DC SCREEN VOLTAGE . .... . . .. 600 VOLTS 

DC GRID VOLTAGE .... ' ......... -500 VOLTS 

DC PLATE CURRENT .. .. ...... .. .. 0.275 AMPERE 

PLATE DISSIPATION 1 . .. .. . . ' ... . ' 270 WATTS 

SCREEN D ISSIPATION2 ... , .. ... .... 35 WATTS 

GRID DISSIPATION 2 . ... ..... . .. .. 10 WATTS 

2 . Average, with or without modulation. 

TYPICAL OPERATION (Frequencies to 30 MHz , Intermittent 
Service) 

Plate Vo ltage .. . . . . '. 2000 2500 3000 3650 Vdc 

Screen Voltage . ...... 500 500 500 500 Vdc 

Gr id Vo It age ......... -220 -220 -220 -225 Vdc 

Pl ate Current ...... . . 275 275 275 275 mAdc 

Screen Current 1 . . .. ... . 30 28 26 23 mAdc 

Screen Dissi pat ion . .. . 15 14 13 12 w 
Grid Current 1 ..... .. .• 12 12 12 13 mAdc 

Grid Dissipation .. 1.1 1 .1 1.1 1.2 w 
Peak Screen Voltage 

(100% modulation ) . 350 350 350 350 V 

Peak rf Gr id Vo It age 1 .... 290 290 290 315 V 

Calculated Driving Power 1 3.5 3.5 3.5 4.0 w 
Pl ate Input Power .... .. 550 688 825 1000 w 
Plate Dissipation .. .... 170 178 195 235 w 
Plate Output Power 380 510 630 765 w 

Max Signal Plate 
Dissipation 2. . . . . . . . 370 4f·v 400 400 W 

Pl ate Output Power . . . . . 850 11 00 1330 1 540 W 
Load Resistance 

(plate to plate ). . . . . . . 6800 8900 11,50014,000 i1 

TYPICAL OPERATION (Two Tubes ) Class AB2 

Plate Voltage . ..... . . . 
Screen Vol tage . . .. . .. . 
Grid Vo ltagel / 4 ...... . 

2500 3000 3500 4000 Vdc 
500 500 500 500 Vdc 
-75 -80 -85 -90 Vdc 

Zero-Signal Pl ate Current . 
Max.Signal Plate Current .. 
Zero-Si gna I Screen Current. 
Max.Signal Screen Current . 

1 90 160 1 40 120 mAdc 
700 700 700 638 mAdc 

0 0 0 0 mAdc 
50 40 38 32 mAdc 

Peak af Grid VoltageZ . . . 133 140 145 140 V 

Peak Driving Power3 ... . 8 .6 9.0 10.2 7.0 w 
Max.Signal Plate 

Dissipation2 . . . . . . . . 320 363 400 400 W 
Plate Output Power . . . . . 1110 1375 1650 1750 W 
Load Resistance 

(p late to plate). . . . . . . 7LOO 9100 10,80014,000 i1 
1. Approximate value . 
2. Per Tube. 
3. Nominal drive power is one-half peak power. 
4. Adjust to give stated zero-signal plate current. 
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NOTE : TYPIC A L OPERATION data are obta i ned from d irect measurement o r by ca l cu lat ion from published charact er
ist ic curves. Ad justmen t o f th e rf gr id vol t age to obtain the s peci i ied pla te c urrent at the speci f i ed b ias , 
sc reen and p late vo ltages i s assumed . I f this procedure is followed , t here wil l be li t tle var ia t ion in outpu t 
power when the t ube is changed , even though there ma y be some v ariat ion i n g r id and s creen cu rrent. The g r id 
and screen curren t s which resu lt when the desired plate current i s obt ai ned are inci denta l and vary from tube 
to tube . These cu rren t va r iat ions cause no difficulty so long as th e ci rcu it ma intains t he co rrect vol tage in 
the pre sen ce of the va r ia t ion s in curren t. In the ca se o f Class C Service, i f gr id bias is obtained pr inc1µal ly 
by means of a gr id res is tor, th e resistor must be adjustabl e to obtain th e requi red bias voltage when the 
correct rf gr id vol tage is app li ed . 

RANGE VALUES FOR EQUIPMENT DESIGN 

Filament: Current at 5.0 volts . . . . . . . . . ... . ... . 
Min. 
14.0 

Max. 
15.3 A 

Interelectrode Capacitances l (grounded filament connection): 
Cin . 

Cout 

Cgp. 

1. In Shielded Fi x ture, per E IA Standard R S-191. 

10.7 
4. 2 

14. 5 pF 
5.6 pF 

0.17 pF 

APPLICATION 

MECHANICAL 

MOUNTING - The 4-400C may be operated in 
any position. The socket must be constructed so 
as to allow an unimpeded flow of air through the 
holes in the base of the tube and must also pro
vide clea rance for the glass tip-off which ex
tends from the center of the base. The metal 
tube-base shell sh ould be grounded by means of 
suitable spring fingers. The above req uirements 
are met by the EIMAC SK-400 and SK-410 Air
System Sockets. A fl exible connecting stra p 
should be provided be tween the EIMAC HR-6 
cooler on the plate termina l and the external 
plate circuit. The tube must be protected from 
severe vibration and shock. 

COOLING - Adequate forced-air cooling must 
be provided to maintain the base seals at a 
temperature below 200° C, and the plate seal at 
a temperature below 225° C. 

When the EIMAC SK-400 or SK-410 Air-System 
Socket is used, a minimum air flow of 14 cubic 
feet per minute at a static pressure of 0.25 
inches of water or less , as measured in the 
socket or plenum chamber at sea leve l, is re
quired to provide adequate cooling under all 
conditions of operation. Seal temperature limita
tions may require that cooling air be supplied to 
the tube even when the filament alone is on 

4 

during standby periods . 

Tube tempera tures may be meas ured with a 
temperature sens itive paint , sp ray or crayon , 
such as manufactured by Tempil Di vision, Big 

Three Industrial Gas & Equipment Co . , Hamilton 
Blvd., So. Plainfield, N .J. 07080. 

ELECTRICAL 

FILAMENT VOLTAGE - Filament voltage 
should be measured at the tube base with a n 
accurate meter. When operating at the nominal 

voltage, variations of ± 5% are tolerable and 
should have little effect on electrica l perform
ance of the tube. However, when very long life 
and cons istent performance are facto rs , voltage 
can often be reduced to a value lower than the 
nominal voltage, but should be regulated and 
held to ±1% when this is done. To achieve a 
regulated vo lta ge and still have it adjustable, a 
typical procedure would involve a one-to-one 
regulating transforme r, feeding a va riable ratio 

transformer (such as a POWERS TAT or a 
VARIAC), wh ich in tum feeds the filament 
transformer. The equipment is first operated 
with nominal filament voltage a pplied, and when 
stable operation is achieved, the voltage is then 
reduced in small steps (about 0.2 vo lt at a time) 
until the point is reached where performance of 
the tu be is clearly affected. The voltage is then 



raised to a few tenths of a volt above this level 
for operation. P eriodically (every 500 to 1000 
hours) this procedure should be repeated and the 
(: perating va lue of the filament voltage readjusted 
if necessary. 

BIAS VOLTAGE - The de bias vo ltage for the 
4-400C should not exceed 500 volts . If grid re
sistor bias is used , suit able means must be pro
vided to prevent excessive plate or screen dis
si ?at ion in the event of loss of excitation, and 
the grid resistor should be made adjustable to 
facilitate maintaining the bias voltage and plate 
current at the desired values from tube to tube. 
In operation above 50 MHz, it is advisable to 
keep the bias voltage as low as is practicable. 

SCREEN VO LTAGE - The de screen voltage 
for the 4-400C should not exceed 800 •!olts. The 
screen voltagt:s shown under Typical Operation 
are representa ti ve voltages for the type of opera
tion involved. 

PLATE VOLTAGE - The plate-supply voltage 
for the 4-400C should not exceed 4000 volts in 
CW and audio applications . In plate-modu lated 
telephony service the de plate-supply volta ge 
should not exceed 3200 volts , except below 30 
MHz, intermittent service, where 4000 volts may 
be used. 

GRID DISSIPATION - Grid dissipation fo r the 
4-400C should not be allowed to exceed 10 
watts. Grid dissipation may be calculated from 

the following expression: 
Pg = egk x le 

whe re Pg = Grid dissipation 
egk = Peak positive grid to cathode volt

age, and 
le = de grid current 

SCREEN DISSIPATION - The power dissipated 
by the screen of the 4-400 C must not exceed 35 
watts. Screen dissipation is like ly to rise to ex
cessive values when the plate voltage, bias volt
age or plate load a re removed with filament and 

screen voltages applied. Suitable protective 
means must be provided to limit screen dissipa
tion to 35 watt s in event of circuit fa ilure. 

PLATE DISSIPATION - Under normal operating 
conditions , the plate dissipation of the 4-400C 
s honld not be allowed to exceed 400 watts. The 

6 775 /4-400C 

anode operates at a vi sibly red color at its max
imum rated dissipation of 400 watts. 

In plate modu lated amplifier app lications, 
the maximu m allowable carrier-condition plate 
dissipation is 270 watts . The plate dissipation 
w i 11 rise to 400 watts uncle r 100% sinusoidal 
modulation. 

Plate dissipation in excess of the maximum 
rating is permissible fo r short periods of time, 
such as during tuning procedures . 

MULTIPLE OPERATION - To obtain maximum 
power output with minimum distortion from tubes 
operated in mult iple, it is desirable to adjust 
individual screen or grid bias voltages so th at 
the peak plate current fo r each tube is equal at 
the crest of the exciting voltage. Under these 
conditions, individual de plate currents wi ll be 
approximately equal for full input signal for 
class AB1 operation. 

CAUTION- GLASS IMPLOSION - The EIMAC 
4-400C is pumped to a ve ry high vacuum, which 
is conta ined by a glass envelope. When hand ling 
a glass tube, remember that glass is a relatively 
fragile material, and accidenta l breakage can 

result at any time. Breakage will re s ult in fl ying 
glass fragments, so safety glasses, heavy cloth
ing, and leather gloves are recommended for 
protection. 

CAUTION-HIGH VOLTAGE - Opera ting voltage 
for the 4-400C can be deadly, so the equipment 
must be designed properly and operating precau
tions must be followed. Design equipment so that 
no one can come in con tact with high voltages . 
All equipment must include safety enclosures for 
high vo ltage circuits and terminals, with inter
lock switches to open the primary circuits of the 
power supply and to dis charge high vo lta ge cap
acitors wheneve r access doors are opened. In
terlock switches must not be bypassed or 
"cheated " to allow operation with access doors 

open. Always remember that HIGH VOLTAGE 
CAN KILL. 

SPECIAL APPLICATION - If it i s desired to 
operate this tube under conditions widely dif
ferent from those listed here, w rite to P ower 

Grid Tube Di vis ion, EIMAC Division of Varian, 
3 01 Industrial Way, San Carlos, California 94070, 
for information and recommendations. 

5 
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@ 
AIR 

@ PIN CIRCLE-........ 

NOTE: 

' I 

......._ 

BOTTOM VIEW 

@ 
15 AIR HOLES 
EQUALLY SPACED 

5AIR HOLES 

DIM. 
MIN. 

A 5.875 

B --

D 5 .125 

E 0 .350 

F 0 .32B 

H --
J --
K - -
L --
M --
N --
p --
a --
R - -
s --
T 0 . 185 

lJ --
V - -
w - -

DIMENSIONAL DATA 

INCHES 
MAX 

6 . 375 
3 . 563 

5.625 
0 .365 

--

- -
0 .969 

0 .250 
--
--

2.750 

--
--
--
--

0 . 191 

--
--
--

Ml LL/METERS 

REF. MIN. MAX. REF 

-- 149 .23 161 .93 --
-- -- 90.50 --

-- 130.18 142 .88 --
-- 8 .89 9.27 --
-- 8.33 -- --

0 .438 -- -- 11 .13 

- - -- 24 .61 --
-- -- 6.35 --

0 .750 -- -- 19. 05 

0 .250 -- - - 6.35 

-- -- 69.85 --
0 .312 -- -- 7. 92 

0 .500 - - - - 12.70 
1.625 -- -- 41 .28 

1.250 -- -- 31.75 
- - 4 .70 4 .85 - -
30° -- - - 30° 
60° - - -- so• 
45° - - -- 45° 

f'.OTES: 
lRff Dlt.£NSIONS ARE ~ ll'f(l 

ONLY 6 ARE NOT REQURED FOR 
NSPECTION PURPOSES. 

Base pins T and tubulation K are so alined that they can be freely inserted in a gage¼ inch (6.35 mm) thick with 
hole diameters of .204 (5 .1 8 mm) and .500 (12.70 mm), respectively , located on the true centers by the given dimen
sions S, U, V. 
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TECHNICAL DATA 

The EIMAC 4-500A is a compact, ruggedly constructed, broad
cast-quality tetrode having a maximum plate dissipation rating of 
500 watts. It is intended for use as an amplifier, oscillator, or mod

ulator. The low grid-plate capacitance of this tetrode coupled with 

its low driving-power requirement allows considerable simplification 

of the associated circuit and driver stage. 

The 4-500A is cooled by radiation from the plate and by circula
tion of forced-air through the base, around the envelope , and over 
the plate seal. Cooling can be greatly s imp 1 if i e d by using an 
EIMAC SK-400 Series Air-System Socket, and its accompanying 

glass chimney. This socket is designed to maintain the correct 
balance of cooling air between the component parts of the tube. 

The 4-500A is especially recommended for applications where 
long life and consistent performance are of prime consideration . 

GENERAL CHARACTERISTICSl 
ELECTRICAL 

Filament: Thoriated Tungsten 

Voltage ........... . 

Current, at 10. 0 vo lts . ... . 

Amplification Factor (Average): 

Grid to Screen ... .. .... . 

Direct Interelec trode Capacitances (grounded filament) 2 

Cin ................ . 
Cout .. ............ . 
Cgp ........ . ...... . 

Frequency of Maximum Rati ng: 
CW . ........ . . .. . . . 

4-500A 

RADIAL BEAM 

POWER TETRODE 

10.0 ± 0.5 V 

10.2 A 

5.5 

15.0 pF 
5.0 pF 

0.15 pF 

110 MHz 

1. Characteristics and operating va lues are based on performance test s . These figures may change without notice as 

the result of additional data or product refinement. EIMAC Division of Varian should be consu lted before using this 
information for final equipment design . 

2. Capacitance values are for a co ld tube as measured in a special shielded fixture in accordance with Electronic In
dustries Associat ion St andard RS- 19 1. 

MECHANICAL 

Maximum Ove rall Dimensions: 

Length ... 

Diameter .. 
Net Weight .. 

(Effec tive 3-10-72) © by Varian 

7 .000 in; 177.80 mm 

3 .562 in ; 90.47 mm 

8. 7 oz; 245 gm 

Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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2 

Operating Pos i tion ........ . 

Maximum Operating Temperature : 

Pla te Seal. 

Base Seals 

Coolin g . . . . 

Base ... . . . 

Recomme nded Socket . 
Recommended Chimney 

Recommended Heat-D issipation Connectors : 

Plate ....................... . 

RADIO FREQUENCY LINEAR AMPLIFI ER 
GRID DRIVEN Class AB 1 

ABSOLUTE MAXIMUM RATINGS: 

DC PLA TE VOLTAGE .. ........ 4000 VOLTS 
DC SCR EEN VOLTAGE . 1000 VOLTS 
DC PLATE CURR ENT .. 0.450 AMPERE 

PLATE DISSIPATION 500 WATTS 

SCREEN DISSIPATION 35 WATTS 

GRID DISSIPATION .. 12 WATTS 

1. Adjust for specified zero-signal plat e current. 
2. Approximate values . 
3. The intermodulation distortion products are refer

enced against one tone of a two-equal-tone signal. 

. RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR (Class C Te legraphy or FM Telephony
Key Down Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE . 
DC SCREEN VOLTAGE 
DC PLATE CURRENT . 
PLATE DISSIPATION . 
SCREEN DISSIPATION 
GRID DISSIPAT ION 

1. Approximate value . 

4000 VOLTS 
600 VOLTS 

0.450 AMPERE 
500 WATTS 

35 WATTS 
12 WATTS 

2. Driving power increases with frequency. Values 
shown are calculated or TT'easured at Low Frequency . 

P.LATE MODULATED RADIO FREQUENCY 
POWER AMPLIFIER- GRID DRIVEN 
Class C Telephony (Carrier Condi t ions) 

ABSO LUTE MAXIMUM RATINGS: 

DC PLATE VOLTAG E . 3200 VOLTS 
DC SCR EEN VO LT AGE . 600 VO LTS 
DC GRID VO LTAGE -500 VOLTS 
DC PLATE CURRENT . . 0.35 AMPERE 
PLATE DI SSIPATI ON 1. . 335 WATTS 
SCR EE N DISSIPATI ON2. 35 WATT S 
GRID DISSIPATION2. . . 12 WATTS 

1. Corresponds to 500 watts at 100% sine-wave modu-
lation . 

2. Average , wi t h or without modulation. 
3 . Approximat e value. 
4. Dr iving power increases with frequency. Val ues 

shown are calculated for low frequency . 

Vertical, base up or down 

225° C 

200°c 
Radiation and forced air 

. Special 5-pin 

EIMAC SK-410 
EIMAC SK-426 

HR-6 

TYPICAL OPERATI ON (Frequencies t o 30 MHz) 

Plate Voltage ... • ..•.. 2500 3000 4000 Vdc 
Screen Voltage ..... . .. 750 750 750 Vdc 
Grid Voltage 1 ..... . .. -117 -130 -140 Vdc 
Zero-Signal Plate Current 150 100 80 mAdc 
One-Tone Plate Current . . 338 320 322 mAdc 
Two-Tone Plate Current 254 225 215 mAdc 
Zero-Sig. Screen Current 2. 0 0 0 mAdc 
One-Tone Screen Current2. 38 36 32 mAdc 
Two-Tone Screen Current 2_ 12 10 8 mAdc 
Peak rf Gr id Voltage 2_ ... 103 116 126 V 

Plate Dissipation .... . . 418 427 500 w 
One-Tone Plate Output Power 427 533 773 w 
Resonant Load Impedance .. 3700 4800 6500 n 
IMO Products 3 

3rd Order -33 -33 -29 dB 
5th Order .. -38 -35 -34 dB 

TYPICAL OPERATION (Frequencies to 75 MHz) 

Plate Voltage 2500 3000 3800 Vdc 

Screen Voltage . 500 500 500 Vdc 

Grid Voltage -265 -270 -280 Vdc 

Pl ate Current 402 428 445 mAdc 

Screen Current 1. 34 48 49 mAdc 

Peak rf Grid Voltage 1. 365 380 390 V 

Driving Power2 .. 6.6 8.4 9.0 w 
Plate Input Power . 1005 1285 1685 w 
Plate Dissipation . 360 395 420 w 
Plate Output Power 645 890 1265 w 
Resonant Load Impedance . 2520 2970 4030 D 

TYPICAL OPERATI ON (Frequencies to 30 MHz) 
(Continuous Service) 

Plate Vol t age .. . . . ' .... . .. 2700 3200 Vdc 

Screen Voltage ... 500 500 Vdc 

Gr id Vo ltage ..... -280 -300 Vdc 

Pl ate Current .. . 338 337 mAdc 

Screen Current 3 . . .. 30 40 mAdc 

Gri d Current3 ..... . 12 15 mAdc 

Peak af Screen Vol tage 3 
(100% modulat ion) .. . 500 500 V 

Peak rf Gr.id Vo ltage 3_ . . 360 380 V 

Calculated Dri ving Power4. 4.3 5.8 w 
Pl ate Input Power .... 915 1075 w 
Plate Di ssipation ...... 245 245 w 
Plate Output Power . . . . . . . . ' 670 830 w 
Resonant Loa d Impedance . . . . . 36 10 4390 n. 



4-500A 

AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR Class AB, Grid Driven, Sinusoidal Wave 

ABSOLUTE MAXIMUM RATINGS (Per Tube ) 

DC PLATE VO LTAG E . 4000 VOLTS 
DC SCREEN VOLTAGE 1000 VOLTS 
DC PLATE CURRENT . 0.450 AMPERE 
PLATE DISSIPATION 500 WATTS 
SCREEN DISSIPATION 35 WATTS 
GRID DISSIPATION 12 WATTS 

1. Approximate value. 
2. Per tube. 
3 . Adjust to give stated zero-signal plate current . 

TYPICAL OPERATION (Two Tubes - Class AB1) 

Pl ate Voltage .. . 3000 3800 Vdc 
Screen Voltage .. 750 750 Vdc 
Grid Vol tagel / 3. -138 -150 Vdc 
Zero-Si gna I Pl ate Current 200 150 mAdc 
Max. Si gna I Plate Current . 735 715 mAdc 
Zero-Signal Screen Current 0 0 mAdc 
Max. Si gna I Screen Current 1 16 16 mAdc 
Max . Signal Grid Current 0 0 mAdc 
Peak af Grid Vo ltage2 ... . . 123 135 V 

Peak Driving Power 0 0 w 
Max. Signal Plate Dissipation 480 500 w 
Plate Output Power .. . ... 1240 1720 w 
Load Resistance \tube-to-tube) . 7800 10500 Q 

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published cha racter
ist ic curves . Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate vol t ages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed , even though there may be some variation in grid and screen current . The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor , the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Filament: Current at 10.0 volts 

Min. 

9.7 
Max. 

11.2 A 
Interelectrode Ca pacitances 1 (grounded filament connection): 

Cin . 
Cout 

Cgp. 

1, In Shielded Fixture, per EIA Standard RS-191. 

13.0 
4.0 

17.0 pF 

6.0 pF 

0.20 pF 

APPLICATION 

MECHANICAL 

MOUNTING - The 4-S00A must be mounted 

vertically . The socket must be constructed so as 

to allow an unimpeded flow of air through the 

holes in the base of the tube and must also pro
vide clearance for the glass tip-off which ex
tends from the center of the base. The meta 1 
tube -base shell should be grounded by means of 
suitable spring fingers. The above requirements 

a re met by the EIMAC SK-410 Air-System Socket. 
A flexible connecting strap s hould be provided 
between the EIMAC HR-6 cooler on the plate 

terminal and the external plate circuit. The tube 
must be protected from severe vi bration and 
shock. 

COOLING - Adequate forced -air cooling must 
be provided to maintain the base sea ls at a 
tempe rat ure below 200° C, a nd the plate seal at 
a temperat ure be low 225° C. 

When the E IMAC SK-410 Socket a nd SK-426 

Chimney a re used, a minimum air flow of 14 cubic 

feet per minute at a static pressure of 0. 25 

inches of water or less, as measured in the 

socket or plenum chamber at sea level, is re
quired to provide adequate cooling under all 
conditions of operation. Seal temperature limita
tions may require that cooling air be supplied to 
the tube even when the filament alone is on 
during sta ndby periods . 

Tube temperatures may be measured with a 
temperature sensitive paint, spray or crayon, 
such a s manufactured by Tempi! Division , Big 

Three Industria l Gas & Equipment Co., Hamilton 
Blvd . , So. Plainfie ld, N.J. 07080. 

ELECTRICAL 

F ILAMENT VO LTAGE - Filame nt ,·oltage 
s hou ld be measured at the tube base with a n 
accurate meter . When operating a t the nomina 1 

3 
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voltage, variations of ±5% are tolerable and 
should have little effect on electrica 1 perform
ance of the tube. However , when very long life 
and consistent performance are factors, voltage 

can often be reduced to a value lower than the 
nominal voltage, but should be regulated a nd 

held to ±1% when this is done. To achieve a 

regulated voltage and still have it adjustable, a 
typical procedure would involve a one-to-one 
regulating transformer, feeding a variable ratio 
transformer (such as a POWERS TAT or a 
VARIAC), which in turn feeds the filament 
transformer. The equipment is first operated 

with nominal filament voltage applied, and when 
stable operation is achieved, the voltage is then 
reduced in small steps (about 0.2 volt at a time) 

until the point is reached where performance of 

the tube is clearly affected. The voltage is then 
raised to a few tenths of a volt above this level 
for operation. Periodically (every 500 to 1000 
hours) this procedure shou Id be repeated and the 
operating value of the filament voltage readjusted 
if necessary. 

BIAS VOLT AGE - The de bias voltage for the 
4-500A should not exceed 500 volts. If grid re
sistor bias is used, suitable means must be pro
vided to prevent excessive plate or screen dis
sipation in the event of loss of excitation, and 
the grid resistor should be made adjustable to 
facilitate maintaining the bias voltage and plate 
current at the desired values from tube to tube. 
In operation above 50 MHz, it is advisable to 
keep the bias voltage as low as is practicable. 

SCREEN VOLTAGE - The de screen voltage 
for the 4-500A should not exceed 1000 volts. The 
screen voltages shown under Typical Operation 
a re representative voltages for the type of opera
tion involved. 

PLATE VOLTAGE - The plate-supply voltage 
for the 4-500A should not exceed 4000 volts in 
CW a nd audio applications. In plate-modulated 
telephony service the de plate-supply voltage 
should not exceed 3200 vo lts, except below 30 
MHz, intermittent service, whe re 4000 volts may 
be used . 

GRID DISSIPATION - Grid dissipation for the 
4-500A should not be a llowed to exceed 12 
watts . Grid dissipation may be calculated from 
the following expression: 

Pg=egkxlc 
where Pg=Grid dissipation 

egk = Peak positive grid to cathode voltage, 
and 

le= de grid current 

SCREEN DISSIPATION - The power dissipated 

by the screen of the 4-500A must not exceed 35 
watts. Screen dissipation is likely to rise to ex
cessive values when the plate voltage, bias volt
age or plate load are removed with filament and 
screen voltages a pp 1 i ed. Suitable protective 
means must be provided to limit screen dissipa
tion to 35 watts in event of circuit failure. 

PLATE DISS/PA TION - Under normal operating 

conditions, the plate dissipation of the 4-S00A 

should not be allowed to exceed 500 watts . The 
anode operates at a visibly red color at its max
imum rated dissipation of 500 watts. 

In plate modulated amplifier applications, 
the maximum allowable carrier-condition plate 
dissipation is 335 watts. The plate dissipation 
will rise to 500 watts under 100% sinusoidal 

modulation. 
Plate dissipation in excess of the maximum 

rating is permissible for short periods of time, 
such as during tuning procedures. 

MULTIPLE OPERATION - To obtain maximum 
power output with minimum distortion from tubes 
operated in multiple, it is desirable to adjust 
individual screen or grid bias voltages so that 

the peak plate current for each tube is equal at 

the crest of the exciting voltage . Under these 

conditions, individual de plate currents will be 

approximately equal for full input signal for 
class AB 1 operation. 

CAUTION-GLASS IMPLOSION - The EIMAC 
4-500A is pumped to a very high vacuum, which 
is contained by a glass envelope . When handling 
a glass tube, remember that glass is a relative ly 
fragile material, and accide ntal breakage can 
result at a ny time. Breakage will result in flying 

glass fragments, so safety glasses, heavy cloth
ing , and leather gloves are recommended for 
protection. 

CAUTION-HIGH VOLTAGE - Operating voltage 
for the 4-500A can be deadly, so the equipme nt 
must be designed properly and operating precau

tions must be followed. Design equipment so that 



no one can come in contact with high voltages. 
All equipment must include safety enclosures for 
high voltage circuits and terminals, with inter
lock switches to open the primary circuits of the 
power supply and to discharge high voltage cap
acitors whenever access doors are opened. In
terlock switches must not be bypassed or 
"cheated" to allow operation with access doors 

open. Always remember that HIGH VOLTAGE 
CAN KILL. 

INTERELECTRODE CAPACITANCE - The 
actual internal intere lectrode capacitance of a 
tube is influenced by many variables in most 

applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 

stray capacitance between tube terminals, and 

wiring effects. To control the actual capacitance 

values within the tube, as the key component 
involved, the iodustry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con
structed test fixtures which effectively shie Id 

4-500A 

all extern a 1 tube leads from each other and 
eliminates any capacitance reading to "ground" . 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif
ferent manufacturers. The capacitance values 

shown in the manufacturer's technical data, or 

test specifications, normally are taken in ac
cordance with Standard RS-191. 

The equipment designer is therefore cau
tioned to make allowance for the actual capaci
tance values which will exist in any normal 
application. Measurements should be taken with 
the socket and mounting which represent ap

proximate final la yout if capacitance values 

are highly significant in the design. 

SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif
ferent from those listed here, write to Power 
Grid Tube Division, EIMAC Division of Varian , 
301 Industrial Way, San Carlos, California 94070, 
for information and recommendations. 
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DIM. 
MIN. 

A 6.500 
B - -
D 5.750 
E 0 .350 
F 0328 
H - -
J - -
K - -

L - -

M - -
N - -
p - -

Q - -
R - -
s - -
T 0 .185 
u - -
V - -
w - -

6 

M I!! AIR HOLES EQUALLY SPACED 

,__----------~ D>-------------.-L 

---------------<A>------------

DIMENSIONAL OOl 
INCHES .. LUMETERS 
MAX. REF. ,..._ MAX. REF 

7.000 - - lf;'>_IO 177R0 - -
3.562 - - - - 9047 - -
6.250 - - 146.05 158.75 - -

0.365 - - 8.B9 9.27 - -
- - - - 8.33 - - - -
- - 0.468 - - - - 11 .89 
- - 1.125 - - - - 28.57 

0.250 - - - - 6.35 - -
- - 0750 - - - - 19.05 
- - 0.250 - - - - 6.35 

2.750 - - - - 69.85 - -
- - 0.312 - - - - 792 
- - 0.500 - - - - 1270 
- - 1.625 - - - - 41.27 
- - 1.250 - - - - 3175 

0.191 - - 4.70 4.85 - -
- - 300 - - - - 300 
- - 500 - - - - ooo 
- - 45° - - - - 45° 

N 

Q 

AIR 
HOLE 

s 

PINS (SEE NOTE I) 

P !I AIR HOLES 

( SEE NOTE I I 

NOTES : 

I. BASE PINS G) 8 TUBULATION 

@ ARE SO ALIGNED THAT 

THEY CAN BE FREELY IN

SERTED INTO A GAUGE 1/4 

THICK WITH HOLE DIA'S OF 

.204 a .500 RESPECTIVE LY 

LOCATED ON THE TRUE 

CENTERS BY THE GIVEN 

DIMENSIONS @,@ 8 @. 
2 . REF. DIM 'S ARE FOR INFO. 

ONLY 8 ARE NOT REQ'D 

FOR INSPECTION PURPOSES. 
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TECHNICAL DATA 

The EIMAC 8166/4-lO00A is a radial-beam tetrode with a maximum 
plate dissipation rating of 1000 watts . Intended for use as an amplifier, 
oscillator, or modulator, the 8166/4-lO00A is capable of efficient operation 
well into the VHF range. 

In FM broadcast service on 110 Megahertz, two 8166/4-lO00A tet
rodes will deliver a useful output power of over 5000 watts. 

Operating under class AB 2 modulator conditions with less than 10 
watts of peak driving power, two of these tubes will deliver 3900 watts of 
output power. 

In class AB 1 , a pair of 8166/4-lO00A tetrodes will deliver 3800 watts 
of output power. 

Cooling of the tube is accomplished by radiation from the plate and by 
circulation of forced-air through the base and around the envelope. Cooling 
can be simplified through the use of the EIMAC SK-500 Air-System Socket. 

GENERAL 
ELECTRICAL 
Filament: Thoriated tungsten 

Voltage -
Current -

Amplification Factor ( Grid to Screen ) 
Direct Interelectrode Capacitances: t 

Grid-Plate 
Input 
Output 

CHARACTERISTICS 

Min. 

20.0 
6.1 

23.8 
6.8 

Nam. 
7.5 

Transconductance (Ib=300 ma) 10,000 
Highest Frequency for Maximum Ratings 

MECHANICAL 

8166 
4-lOOOA 

RADIAL-BEAM 
POWER TETRODE 

\ 

Max . 
volts 

22.7 amperes 
7.7 

0.35 µ,µ,£ 
32.4 µ,µ,£ 

9.4 µ,µ,f 
µ,mhos 

110 MHz 

Base 
Basing 
Recommended Socket -
Recommended Chimney -
Operating Position 
Cooling -

- 5-pin metal shell 
See drawing 

EIMAC SK-500 Air-System Socket 
SK-506 

Vertical, base up or down 
Radiation and forced air 

Recommended Heat-Dissipating Connector: 
Plate 

Maximum Over-all Dimensions: 
Length 
Diameter 

Net Weight ( tube only ) 
Shipping Weight -

tin Shielded Fixture 

(Revised l 0-30-66) © 1963, 1966 Varian 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 

- EIMAC HR-8 

- 9.63 inches 
- 5.25 inches 
- 1.5 pounds 
- 12 pounds 

Printed in U.S.A. 
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RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR 
Class-C Telegraphy or FM Telephony 

MAXIMUM RATINGS (Key-down conditions, per tube to 110 MHz) 
DC PLATE VOLT AGE 
DC SCREEN VOLTAGE 
DC GRID VOLTAGE -
DC PLATE CURREN T -
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION -

TYPICAL OPERATION (Frequencies below 110 MHz, 
one tube) 

DC Plate Voltage - 3000 4000 5000 6000 volts 
DC Screen Voltage 500 500 500 500 volts 
DC Gr id Voltage - -150 -150 -200 -200 volts 
DC Plate Current - 700 700 700 700 ma 
DC Screen Current 146 137 147 140 ma 
DC Grid Current - 38 39 45 42 ma 
Screen Dissipation 73 69 73 70 watts 
Gr id Dissipation - • 5 6 7 6 watts 
Peak RF Grid Input Voltage (a pprox.) 290 290 355 350 volts 
Driving Power (approx.)* 11 12 16 15 watts 
Plate Input Power 2100 2800 3500 4200 watts 
Plate Dissipat ion - 670 700 690 800 watts 
Plate Output Power 1430 2100 2810 3400 watts 
*Apparent driving power req uirem ents increase above 30 MHz. At 110 MHz the 

dri ver should be capabl e of supplying 200 watts per tube to take care of feed
through, ci rcu it losses, and radiation. 

PLATE-MODULATED RADIO-FREQUENCY 
AMPLIFIER 
Class-C Telephony (Carrier Conditions) 

MAXIMUM RATINGS (Per tube to 110 MHz) 

DC PLATE VOLTAGE - 5000 VOLTSt 
DC SCREEN VOLTAGE - l 000 VOL TS 
DC GRID VOLTAGE -
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION -

t5500 Max. volts below 30 MHz. 

- 500 VOLTS 
600 MA 
670 WATTS 

25 WATTS 
75 WATTS 

6000 VOLTS 
1000 VOLTS 

-500 VOLTS 
700 MA 

1000 WATTS 
75 WATTS 
25 WATTS 

TYPICAL OPERATION (110 M Hz, two tubes, push-pull) 
DC Plate Vo l tage - 4000 5000 6000 volts 
DC Screen Voltage 450 500 500 volts 
DC Grid Voltage - -150 -160 -180 volts 
DC Plate Current - l.15 1.25 1.25 amps 
DC Screen Current 280 240 250 ma 
DC Grid Current - 80 80 100 ma 
Sc reen Dissipation (pe r tube) 63 60 63 watts 
Driving Power (approx .) - 350 400 400 watts 
Plate Input Power 4600 6250 7500 watts 
Plate Dissipation (per tube) 650 850 900 watts 
Useful Output Power - 3000 4200 5200 walls 
These 110 MHz typical performance figures were obtained by direct measure
ment in ope rat ing eq uipment. The output power is useful power measured in a 
load circuit. Th e dri ving power is that take n by the tube and a practical reso
nant circu,t. In many cases with further ref inement and improved techniques, 
bette r performance might be obtained. 

TYPICAL OPERATION (Frequencies below 110MHz, one tube) 
DC Plate Voltage - 3000 4000 5000 5500*volts 
DC Screen Voltage 500 500 500 500 volts 
DC Grid Voltage - -200 -200 -200 -200 vo lts 
DC Plate Current • 600 600 600 600 ma 
DC Screen Current 145 132 130 105 ma 
DC Grid Current - 36 33 33 28 ma 
Screen Dissipation 72 66 65 52 watts 
Grid Dissipation • 5 4 4 3 watts 
Peak AF Screen Voltage 

( l 00% modu lation) 250 250 250 
Peak RF Grid Input Voltage 340 335 335 
Driving Power** - 12 11 11 
Plate Input Power • 1800 2400 3000 
Plate Dissipation - 410 490 560 
Plate Output Power 1390 1910 2440 
•5500 volt operation may be used below 30 MHz onl y. 

250 vo lts 
325 volts 

9 watts 
3300 watts 

670 watts 
2630 watts 

.. Apparent driving power requirements increase above 30 MHz. At 110 MHz the 
drive r should be capable of supplying 200 watts per tube to take care of feed
through, circuit losses, and radiation. 

AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR 
Class-AB 
MAXIMUM RATINGS (Per tube) 

DC PLATE VOLTAGE 
DC SCREEN VO LTAGE 
MAX-SIGNAL DC PLATE CURRENT 
PLATE DISSIPATION 
SC REEN DISSIPATION 

TYPICAL OPERATION Class-AB, 
(Sinusoidal wave, two tubes un less otherwise specified) 

DC Plate Voltage - 4000 
DC Screen Voltage 1000 
DC Gr id Voltage (approx.)* -115 
Zero-Signa l DC Plate Current 300 
Max-Signal DC Plate Current 1.05 
Zero-Signal DC Screen Current 0 
Max-S ignal DC Screen Current - 60 
Effective Load, Plate-to-Plate - 7000 
Peak AF Grid Input Voltage (per tube) - 115 
Dr iving Power 0 
Max.Signal Plate Dissipation (pe r tube) - 930 
Max-Signal Plate Output Power 2340 

5000 
1000 

-125 
240 
1.00 

0 
60 

10,000 
125 

0 
950 

3100 

6000 volts 
1000 volts 

-135 volts 
200 ma 

0.95 amps 
0 ma 

64 ma 
14,000 ohms 

135 volts 
0 watts 

930 watts 
3840 watts 

*Adjust to give stated zero-signal plate current. The DC resistance in series 
with the control grid of each tube should not exceed 250,000 ohms. 

6000 VOLTS 
1000 VOLTS 

700 MA 
1000 WATTS 

75 WATTS 

TYP ICAL OPERATION Cl ass-AB2 
(Si nusoidal wave, two tubes unless othe rw ise specified) 
DC Plate Voltage - 4000 
DC Screen Voltage 500 
DC Grid Voltage (approx.)* - 60 
Zero-Signal DC Plate Current 300 
Max-Signal DC Plate Current 1.20 
Zero-Signal DC Sc reen Current 0 
Max-Signal DC Screen Current - 95 

5000 
500 
-70 
200 
1.1 0 

0 
90 

6000 volts 
500 volts 
-75 volts 
150 ma 
.95 amps 

0 ma 
65 ma 

Effecti ve Load , Plate-to -Plate • 7000 
Peak AF Grid Input Voltage (pe r tube) - 140 
Max-Signal Peak Driv ing Power 11.0 

11,000 
145 
11.0 

15,000 ohms 
130 volts 
9.4 watts 

Max-Signal Nominal Driving Power 
(appro x.) 5.5 

Max-Signal Plate Dissipation (per tube) - 900 
Max-Signal Plate Output Power 3000 
*Adjust to give stated zero-signal plate current. 

5.5 
850 

3800 

4.7 watts 
900 watts 

3900 watts 

Note, Typical operation data are based on conditions of adjusting the rf grid drive to a specified plate current, mai ntaining fixed conditions of grid bias and 
scre en voltage . It will be found that if thi s procedu re is followed there wi ll be little variation in output power betwee n tubes even though th ere may be some 
var iation in gri J ano screen cu rrents. Where grid bias is obtained principally by means of a grid res,stor, it is necessary to make the resistor adjustable to 
cont rol plate current. 

IF IT IS DESIRED TO OPERATE THIS TUBE UNDER COND ITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER " TYPICAL OPERATION," POSS IBLY EXCEEDING 
THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WR ITE EI MAC DIVISION OF VARIAN ASSOCIATES, FOR INFORMATION AND RECOMMENDATIONS 
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APPLICATION 
MECHANICAL 

Mounting - The 4-lO00A must be operated 
vertically. The base may be down or up. The 
recommended socket for this tube is the SK-500 
Air-System Socket. 

Cooling - Adequate forced-air cooling must 
be provided to maintain the base seal tempera
tures below 150 °C and the plate seal tempera
ture below 200 °C. Cooling is simplified by the 
use of the EIMAC SK-500 Air-System Socket, 
and its SK-506 Air Chimney, which control the 
flow of air around the tube. 

When the EIMAC SK-500 Air-System Socket 
is used , the following flow rates apply to sea 
level operation , with an ambient temperature of 
25 ° C for the operating conditions described: 

At 110 megahertz , with maximum rated plate 
dissipation, an air-flow rate of 35 cfm is re
quired. The corresponding pressure drop as 
measured in the socket is 1.9 inches of water 
column. 

At frequencies below 30 megahertz, an air
flow rate of 20 cfm provides adequate cooling. 
The corresponding pressure drop as measured 
in the socket is 0.6 inch of water column. 

In the event that an Air-System Socket and 
Air Chimney are not used , air must be circu
lated through the base of the tube and over the 
envelope surface and the plate seal in sufficient 
quantities to maintain the temperatures below 
the maximum ratings. Seal-temperature ratings 
may require that cooling air be supplied to the 
tube if the filament is maintained at operating 
temperature during standby periods. 

In any questionable situation, the only criteri
on for correct cooling practice is temperature . 
A convenient medium for measuring tube tem
peratures is a temperature-sensitive paint. 

ELECTRICAL 

Filament Voltage - For maximum tube life 
the filament voltage, as measured directly at the 
filament pins , should be the rated voltage of 7.5 
volts . Variations in filament voltage must be 
kept within the range of 7.13 to 7.87 volts. 

Bias Voltage - The de bias voltage for the 
4-l000A should not exceed 500 volts. With grid
leak bias , suitable means must be provided to 
prevent excessive plate or screen dissipation in 

the event of loss of excitation. The grid-resistor 
should be made adjustable to facilitate main
taining the bias voltage and plate current at the 
desired values from tube to tube. In the case of 
operation above 50 megahertz, it is advisabe to 
keep the bias voltage as low as possible. 

Screen Voltage - The de screen voltage for 
the 4-l000A should not exceed 1000 volts . The 
screen voltages shown under "Typical Opera
tion" are representative voltages for the type of 
operation involved. 

Plate Voltage - The plate-supply voltage for 
the 4-l000A should not exceed 6000 volts in 
CW and audio applications. In plate-modulated 
telephony service above 30 megahertz , the de 
plate-supply voltage should not exceed 5000 
volts ; however , below 30 megahertz, 5500-volts 
may be used. 

Grid Dissipation - Grid dissipation for the 
4-lO00A should not be allowed to exceed 25 
watts. Grid dissipation may be calculated from 
the following expression: 

P 0=ec111pl c 
where: P ~=Grid dissipation, 

e,.111p=Peak positive grid to cathode 
voltage 

t.=DC grid current. 
e, mp may be measured by means of a suitable 

peak voltmeter connected between filament and 
grid. 

Screen Dissipation-The power dissipated by 
the screen of the 4-l000A must not exceed 75 
watts. Screen dissipation is likely to rise to ex
cessive values when the plate voltage, bias volt
age , or plate load are removed with filament 
and screen voltages applied. Suitable protective 
means must be provided to limit screen dissipa
tion to 75 watts in event of circuit failure. 

Plate Dissipation - Under normal operating 
conditions, the plate dissipation of the 4-l000A 
should not be allowed to exceed 1000 watts . 

In plate-modulated amplifier applications , the 
maximum allowable carrier-condition plate dis
sipation is 670 watts. The plate dissipation will 
rise to 1000 watts under 100 per-cent sinusoidal 
modulation. 

Plate dissipation in excess of the maximum 
rating is permissible for short periods of time, 
such as during tuning procedures. 
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Ne11tralization - If reasonable precautions 
are taken to prevent coupling between input and 
output circuits , the 4-lOOOA may be operated up 
to the IO-megahertz region without neutraliza
tion. In the region between 10 megahertz and 
30 megahertz , the conventional type of cross
neutralizing may be used with push-pull cir
cuits . In single-ended circuits ordinary neutrali
zation systems may be used which provide 180 ° 
out of phase voltage to the grid. 

At frequencies above 30 megahertz the feed
back is principally due to screen-lead-inductance 
effects. Feedback is eliminated by using series 
capacitance in the screen leads between the 
screen and ground. A variable capacitor of from 
25 to 50 µ.µJds will provide sufficient capaci
tance to neutralize each tube in the region of 
100 megahertz. When using this method, the 
two screen terminals on the socket should be 
strapped together by the shortest possible lead. 
The lead from the mid-point of this screen strap 

to the variable capacitor and from the variable 
capacitor to ground should have as little induc
tance as possible. 

In general , plate , grid , filament, and screen
bypass or screen-neutralizing capacitors should 
be returned to rf ground through the shortest 
possible leads. 

In order to take full advantage of the high 
power gain obtainable with the 4-lOOOA, care 
should be taken to prevent feedback from the 
output to input circuits. A conventional method 
of obtaining the necessary shielding between 
the grid and plate circuits is to use a suitable 
metal chassis with the grid circuit mounted 
below the deck and the plate circuit mounted 
above the deck. Power-supply leads entering the 
amplifier should be bypassed to the ground and 
properly shielded to avoid feedback coupling in 
these leads. The output circuit and antenna 
feeders should be arranged so as to preclude 
any possibility of feedback into other circuits. 



-e 4-lOOOA---------------------------

A 

DIMENSIONS 
IN INCHES 

5 

B 

PLATE 

C 

F 

t--------i D I----

BOTTOM VIEW 

REF MIN. 

A 8.875 

B 8 .000 

C 

D 

E 

F .82 5 

G 1.110 

H 559 

J .484 

K 

L 

M 

N 1. 495 

p .371 

NOM. MAX. 

9 .250 9 .625' 

8.375 8 .750 

5.250 

3.625 

.3 13 

.875 .925 

1.125 1.140 

.566 .573 

so· 
30° 

30° 

1.500 I.~ 

.3 74 377 



E I MAC 
Division of Var an 

The Eimac 4CN15A is a coolerless version of the 4CX300A tetrode intended for 
use in low duty or pulse service. It is electrically identical to the 4CX300A with 
the exception of plate dissipation which is rated at 15 watts in air. Where other 
cooling means are used, such as liquid immersion, plate dissipation is limited only 
by the maximum allowable anode and seal temperatures. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode: Oxide-Coated, Unipotential Min. Norn . Max . 

Heating Time - - - - - 30 60 seconds 
Cathode-to-Heater Potential - - - - - ± 150 volts 

Heater: Voltage - - - - - - - - - - 6.0 volts 
Current - - - - - - 2.6 3.1 amperes 

Amplification Factor (Grid to Screen) - - - 4 .0 5.6 
Transconductance (lb =- 200 ma) - - 12,000 umhos 

,· 
Direct Interelectrode Capacitances, Grounded Cathode: 

Input - - - - - 25 
Output - - - - - - - - - 3. 5 
Feedback - - - - - - -

Frequency for Maximum Ratings - - -

MECHANICAL 

33 
4.5 

- 0.06 
- 500 

uuf 
uuf 
uuf 
Mc 

4CN15A 

CERAMIC 

POWER TETRODE 

Base - - - - - -
Recommended Socket - - - - - - -
Operating Position -

- Special, breechblock terminal surfaces 
Eimac SK-700 series 

Maximum Operating Temperatures: 
Ceramic-to-Metal Seal s 
Anode Core - - - - -

Cooling - - - - - -
Maximum Over-all Dimensions: 

Height - - - - -
Diameter - - - - - - -

Net Weight - -
Shipping Weight - - - - - - - - -

MAXIMUM CW RATINGS 

DC PLATE VOLTAGE- - - - -
DC PLATE CURRENT- - - - -
DC SCREEN VOLTAGE - - - -
DC GRID VOLTAGE - - -
PLATE DISSIPATION - -
SCREEN DISSIPATION-
GRID DISSIPATION- -

*Up to 250 Mc . 

- - -
- -

Class-C 
FM or Teleg 

2000 
250 
300 

- -250 
- 15** 

12 
2 

**Rating in air - may be increased with adequate cooling . 

(Effective 6-1-68) © 1963, 1968 by Varian 

Class-C 
Plate Mod 

1500 
200 
300 

-250 
10** 
12 

2 

- - - - Any 

- - - 250° 
- - 250° 

C 
C 

Convection or conduction 

- - 2.5 

- 2.5 
1 

Class-AB 

2500* MAX. 
250 MAX, 
400 MAX, 

MAX. 
15** MAX, 
12 MAX, 

2 MAX. 

inches 
inc hes 
ounces 

pound 

VOLTS 
MA 

VOLTS 
VOLTS 
WATTS 
WATTS 
WATTS 

Printed in U.S.A. 
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MAXIMUM PULSE RATINGS 

DC PLATE VOLTAGE - - - - -
PEAK PLATE CURRENT (DC Component) - - -
DC GRID VOLTAGE- - - - - - - -
DC SCREEN VOLTAGE- - - - -
PLATE DISSIPATION (AVG)** - - - -
SCREEN DISSIPATION (A VG) - - - - -
GRID DISSIPATION (AVG) - - - - - -

*According to table below. 

"'*Depends on cooling method. 

Class-C 
Grid Pulsed 

2500 
6.0* 

-300 
750 

15 
12 

2 

I 7 - - - - -
10., i I I 

.. 

i ., 
' 

' 

Class-C Pulse 
Plate Pulsed Modulator 

7000 (pulsed) 4000 MAX. VOLTS 
6.0* 6.0* MAX. AMPS 

-500 -300 MAX. VOLTS 
1500 (pulsed) 750 MAX. VOLTS 

15 15 MAX. WATTS 
12 12 MAX. WATTS 

2 2 MAX. WATTS 

=- I - I 11 
EIMAC 4CNl5A 

' ' ' I 
PULSE PLATE CURRENT L ,_ - I 
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PULSE DURATION ( J1 SEC. ) 

DIMENSION DATA 
0£1' """ MIN MAX 

• t:!00 2500 

• eao 894 
C .. , ,,,, 
0 740 n o 
E 10 52 1.092 
F 602 642 
G 470 ,00 

H 3211 ... 
J 193 .213 
K """·-~2-
L 010 020 

.J!. ~ - ... ••• 
N 170 .185 
p eo• 

._.g_ ••• .en 

" 240 280 
s 241 313 
w 880 .920 

L P9 HOT tjQNJAGT ltfl!I IY!fACE 
I. P,IIIENSIQHS , .. INCHU, 

NOTE: These dimensions 
reflect standard manufact
uring tolerances. Where 
they are to be made the 
basis of purchase speci
fications, they should first 
be checked with the factory. 



E I MAC 
Div s1on o an 

The EIMAC 8590/ 4CPX250K is a compact forced-air cooled, external 

anode radial beam tetrode, intended for wideband grid-pulsed radio fre
quency amplifier and pulse modulator service. 

The 8590/ 4CPX250K has a maximum anode dissipation of 250 watts 
and is capable of delivering pulse output power in excess of 10 kW with 
10 db gain when cathode driven at 450 MHz. 

The tu be is of coaxial construction and especially designed for cavity 

operation. 

GENERAL CHARACTERISTICS 1 

ELECTRICAL 
Cathode: Oxide Coated, Unipotential 

Heater: Voltage . . . . . . . . . . . . . . . . ...... . 
Current, at 6.0 volts ............... . 

Amplification Factor (Average): 
Grid to Screen . . . . . . . . . . . . . . . . . . . . .... 

Direct Interelectrode Capacitances ( Grounded grid)_2 

6.0 ± 0.3 V 
2.5 A 

5 

8590 
4CPX250K 

RADIAL BEAM 
TETRODE 

Input ..................................................... . 14.0 pF 
4.1 pF 

.006 pF 
Output ..................................................... . 
Feedback ................................................... . 

Frequency of Maximum Rating: 

cw ........................................... . 500 MHz 
Plate or Grid-Pulsed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 MHz 

1. Characteristics and operating values are based upon perfonnance tests. These figures may change without notice as the 
result of additional data or product refinement. EIMAC Division of Varian shJuld be consulted before using this information 
for final equipment design. 

2. In Shielded Fixture. 

MECHANICAL 
Maximum Overall Dimensions: 

Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.81 in ; 71.37 mm 

Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.64 in; 41.66 mm 
Net Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 oz; 114 gm 
Operating Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Any 

(Eifective 4-1-70) © 1970 by Varian Printed in U.S.A. 
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MECHANICAL 
Maximum Operating Temperature: 

Ceramic/Metal Seals 
Anode Core 

Cooling ............ . 

Base ..................... . 
Socketing: EIMAC collets are available as follows: 

Heater pin connection .. 
Cathode connection ... 
Control grid connection 
Anode connection .... 
Screen grid connection . 

RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 

Class C Telegraphy or FM Telephony 
(Key-Down Conditions) 

MAXIMUM RATINGS 
DC PLATE VOLTAGE ...........•. 
DC SCREEN VOLTAGE ........... . 
DC GRID VOLTAGE .... .... ... .. . 
DC PLATE CURRENT ............ . 
PLATE DISSIPATION ............ . 
SCREEN DISSIPATION .......... . 
GRID DISSIPATION ............. . 

PULSE MODULATOR SERVICE 

MAXIMUM RATINGS 
DCPLATEVQLTAGE .... . ...... . 
DC SCREEN VOLTAGE .......... . . 
DC GRID VOLTAGE. . . ......... . 
PEAK PLATE CURRENT .......... . 

2500 VOLTS 
500 VOLTS 

-250 VOLTS 
0.250 AMPERE 

250 WATTS 
12 WATTS 
2 WATTS 

7000 VOLTS 
750 VOLTS 

-400 VOLTS 
6.0 AMPERES 

PULSE DURATION. . . . . . . . . . . . (See Derating Chart) 
DUTY FACTOR . . . . . . . . . . . . . . (See Derating Cnart) 
PLATE DISSIPATION . . . . . . . . . • . . . 250 WATTS 
SCREEN DISSIPATION . . . . . . . . . . . . 12 WATTS 
GRID DISSIPATION . . . . . . . . . . . . . . 2 WATTS 

1 . Approximate va I ue . 

250 °C 
250 °C 

Forced-Air 

Coaxial 

EIMAC Part No. 008290 
EIMAC Part No. 008291 
EIMAC Part No. 008292 
EIMAC Part No. 008294 
EIMAC Part No. 882931 

TYPICAL OPEMTION 

Plate Voltage ........ 1000 1500 2000 
Screen Voltage ... ... . 250 250 250 
Grid Voltage ......•.. -90 -90 -90 
Plate Current Io O o • o o 0 250 250 250 
Screen Current 1 ....... 38 21 19 
Grid Current 1 ........ 31 28 26 
Peak rf Grid Voltage 1 ••• 114 112 112 

Calculated Driving 
Power 1 ............ 3.5 3.2 2.9 
Plate Input Power ..... 250 375 500 
Plate Output Power .... 190 280 390 

1. Approximate value. 

TYPICAL OPERATION 

Plate Voltage ...............•.... 
Screen Voltage . ................. . 
Grid Voltage ...•....•.•......•... 
Peak Drive Voltage 1 ............... . 
Peak Plate Current ............... . 
Peak Screen Current 1 ..•............ 
Peak Input Power ..•.............. 
Peak Output Power ................ . 
Peak Output Voltage ..............•. 
Pulse Duration ................... . 
Duty Factor .................... . 

2500 Vdc 
250 Vdc 
-90 Vdc 
250 mAdc 

16 mAdc 
25 mAdc 

111 V 

2.8 w 
625 w 
500 w 

6000 Vdc 
750 VrJc 

-275 Vdc 
280 V 

3.5 a 
0.4 a 

21.0 kW 
17.5 kW 
50D0 kv 
250 µs 

0.005 



RF POWER AMPLIFIER 

Class B or C, Grid and Screen Pulsed 

MAXIMUM RATINGS 
DC PLATE VOLTAGE . ... . . ... •.• . 
PEAK DC SCREEN VOLTAGE .. . ....• . 
DC GRID VOLTAGE . .. .. • ....• • .. 
PEAK PLATE CURRENT 1 . . ....•.. • . • 

5500 VOLTS 
1000 VOLTS 
-250 VOLTS 
6.0 AMPERES 

PULSE DURATION . . 
DUTY FACTOR 

. . . . . . . • • . ~See Derating Chart) 

. . . . . . . . . . (See Derating Chart) 
PLATE DISSIPATION . 
SCREEN DISSIPATION 
GRID DISSIPATION .. 

. . . . . . . . • . . . . 250 WATTS 
. . . . . . 12 WATTS 

. . . . . . • . . . • . . 2 WATTS 

1. Peak anode current may be cons i dered as average 
during the pulse and should be l imited to 6.0 amperes. 
With a pulse length longer than 80 µ.s, or a duty factor 
higher than 0.0016, peak current should be reduced in 

8590/4CPX250K e-
TYPICAL OPERATION (Frequencies to 500 MHz) 
Class B. Grounded Grid (Measured Values) 

Plate Voltage ... • ... • ... . ....•... 
Screen Voltage (Pulsed) . ... . .. . ..... . 
Grid Voltage . . . . . . . . . . .... . 
Peak Grid Voltage2 ... • ..•......... 
Peak Driving Power 2 ............ . . . 
Peak Output Power (Useful) •••.•..•... 
Pulse Duration • . . .. . .... 
Duty Factor ..•.... •. ...... . . • ... 

5500 Vdc 
1000 V 

-200 Vdc 
255 V 

1000 w 
10 kW 

250 µ.s 
0 .005 

accordance with the data shown on the Derating Chart 
for Anode Current. For longer pulse duration or larger 
duty factor , consult EIMAC Division of Varian. 

2 . Approximate value . 

NOTE: TYPICAL OPERATION data are obtained by calculation from published characteristic curves. Adjustment of 
the rf grid voltage to obtain the specified plate current at the specified bias, screen and plate voltages is 
assumed. If this procedure is followed, there will be little variation in output power when the tube is 
changed, evel'l though there may be some variation in grid and screen current. The grid and screen carrents 
which result when the desired plate current is obtained are incidental and vary from tube to tube. These 
current variations cause no difficulty so long as the circuit maintains the correct voltage in the presence of 
the variations in current. If grid bias is obtained principally by means of a grid resistor, the resistor must 
be adjustable to obtain the required bias voltage when the correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 
Min. Max. 

Heater: Current at 6.0 volts .............. . .... . 2.3 3.0 A 
Cathode Warmup Time ....................... . 30 sec. 
Interelectrode Capacitances 1 (Grounded Grid Connection) 

Input 
Output .. 
Feedback 

12.0 
3.90 

16.0 pF 

4.35 pF 
0.01 pF 

1. Capacitance values are for a cold tube as measured in a shielded fixture. 

APPLICATION 

MOUNTING - The 8590/4CPX250K may be mounted 
in any position. The concentric arrangement of the 
electrode terminals permits the use of the tube in 
coaxial line or cavity-type circuits to advantage. 

Connections to the contact surfaces should be made 
by means of spring finger collets which have suf
ficient pressure to maintain a good electrical con
tact at all fingers. Points of electrical contact 
should be kept clean and free of oxidation to min-: 
imize rf losses. 



-e 8590/4CPX250K 

HEATER - The rated heater voltage for the 
8590/4CPX250K is 6.0 volts, as measured at the 
base of the tube, and variations should be restricted 
to plus or minus 0.3 volt for long tube life and con
sistent performance. At frequencies above approx

imately 300 MHz under Class C Telegraphy 
conditions, it may be necessary to reduce heater 
voltage to compensate for rf transit-time heating of 
the cathode. This type of back-heating is a function 

of frequency, grid current, grid bias, anode current, 
duty cycle, and circuit design and adjustment. The 
following heater operation voltages are recommended 

for straight-through CW amplifier operation: 

Frequency (MHz) Heater Voltage 

300 or lower 6.00 
301 to 400 5.75 
401 to 500 5.50 

COOLING - Sufficient forced-air cooling must be 

provided to maintain the anode core and seal tem
peratures within maximum ratings. Special care must 
be observed to insure that there is adequate cooling 
in the area of the coaxial filament and grid terminals. 

With an anode dissipation of 250 watts and an in
coming air temperature of 50° C at sea level , a min
imum air flow of 4.8 cfm must be passed through the 
anode cooler, with a resultant pressure drop of 
approximately 0. 25 inch of water. Air should normally 
be directed in a base-to-anode direction in order to 
minimize base cooling problems. In cases where 
long life and consistent performance are factors, 
cooling in excess of minimum requirements is nor
mally beneficial. Air flow should be applied before 
or simultaneously with the application of electrode 
voltages (including heater voltage), and may be 
removed simultaneously with them. 

CATHODE WARMUP TIME - Heater voltage should 
be applied for a minimum of 30 seconds before the 
application of other electrode voltages to allow 
proper conditioning of the cathode surface. 

CATHODE OPERATION - The oxide-coated uni
po ten ti al cathode must be protected against 
excessively high emission current. The DE.RATING 
CHART FOR ANODE CURRENT shows the current 
capability of the 8590/4CPX250K anode at various 
pulse durations and duty factors. To use this chart, 
enter with pulse duration and note the intersection 
with the desired peak anode current. At this inter
section read off the values of maximum duty and/or 
pulse repetition rate. 

Under a given set of operating conditions, element 
dissipation may limit the maximum pennissible duty 
to a smaller value than anode current considerations 
alone would dictate. It will usually be found that 
screen grid dissipation is the limiting factor with 
1 arge plate voltage swings and that plate dissipation 
limits the maximum duty with small plate voltage 
swings. 

CONTROL GRID OPERATION - The average power 
dissipated by the control grid must not exceed two 

watts. The control grid dissipation can be computed 
as the product of average grid current, and peak 
positive grid to cathode voltage. 

SCREEN GRID OPERATION - The average power 
dissipated by the screen grid must not exceed twelve 
watts. Screen grid dissipation is the product of de 
screen voltage, average screen current during the 
pulse, and duty factor. 
The screen grid current may reverse under certain 
operating conditions and produce negative current 
indications on the screen milliammeter. This is a 
nonnal characteristic of most tetrodes. The screen 
grid power supply should be designed with this 
characteristic in mind so that the correct operating 
voltage will be maintained on the screen grid under 
all conditions. A current path from screen to cathode 

must be provided by a bleeder resistor, gaseous 
voltage regulator, or an electron tube shunt regulator 
connected between screen and cathode and arranged 
to pass approximately 15 milliamperes per tube. A 
series pass tube regulated power supply can be used 
only when an adequate bleeder resistor is provided. 
Protection for the screen grid should be provided by 
an over-current relay and by interlocking the screen 
supply so that plate voltage must be applied before 
screen voltage can be applied. 

PULSE MODULATOR PLATE OPERATION - Aver
age plate dissipation may be calculated as the 
product of average plate current during the pulse, 
minimum anode voltage, and duty factor. Excessive 
average dissipation is likely to occur with high 
values of minimum anode voltage. The calculated 

value of plate dissipation may well be below 250 
watts based on a rectangular pulse but excessive 
dissipation will result if pulse rise and fall times 
slow down the plate voltage swing and allow plate 
current to flow for longer periods in the high anode 
voltage region. 
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8590/4CPX250K e-
UHF OPERATION - Such operation should be con
ducted with heavy plate loading, minimum bias, and 
the lowest driving power consistent with satisfactory 
performance. It is often preferable to operate at a 
sacrifice in efficiency to obtain increased tube life. 

parallel or push-pull must share the load equally. 
It is good engineering practice to provide individual 
metering and individual adjustments of bias and/or 
screen grid voltage to equalize the plate currents. 
Where overload protection is provided, it should be 
capable of protecting the surviving tube(s) in the 
event that any tube fails. MULTIPLE OPERATION - Tubes operating in 

SPECIAL APP LI CATION 

If it is desired to operate this tube under conditions widely different from those listed here, write 
to Power Grid Tube Division, EIMAC Division of Varian, 301 Industrial Way, San Carlos , California 

94070, for information and recommendations. 
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DIMENSIONAL DATA 

DIM . 
INCHES MILLIMETERS 

MIN . MAX . MIN . MAX. 
A - 2.813 - 71.45 

B 1.615 1.640 41.02 41.66 

C - 1.406 - 35.71 

D 1.415 1.435 35.94 36.45 

E 0 .588 0 .597 14.94 15.16 

F 0.318 0.325 8.08 8.26 

G 0.091 0.095 2 .31 2.41 

J 0.585 0.665 14.86 16.89 

K 0 .900 0 .950 22.86 24.13 

L 0 .187 - 4.75 -
M 0.520 0 .560 13.21 14.22 

N 0 .235 0.265 5.97 6.73 
p 0.032 0.082 0.83 2.08 

R - 0.040 - 0 .102 

s - 0.171 - 0.434 

T 0.388 - 9.86 -

u 0.406 - 10.31 -
V 0.468 - 11.89 -
w 0.559 0 .573 14.20 14.55 

X 0.240 - 6 .10 -

NOTES : 

1. • INDICATES CONTACT SURFACE . 

2. THE TUBE WILL BE ROTATED ON DIAMETER 

D WHEN ECCENTRICITY IS BEING MEASURED. 

3. SURFACE Y MUST BE PERPENDICULAR TO 
THE MEASURING PLATFORM WHEN ECCEN

TRICITY IS BEING MEASURED 

4 AVERAGE DIAMETER OF E SHALL BE AS 

NOTED. & MAY BE OUT OF ROUND A TOTAL 

OF 0.006 (0 .15 mm). AVERAGE DIAMETER 
OF F SHALL BE AS NOTED , ANO MAY BE 

OUT OF ROUND A TOTAL OF 0.006 (0 15 mm) 

I 
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TECHNICAL DATA 

The 4CS250R is a compact, conduction cooled, high perveance radial 
beam tetrode. It is electrically identical to the 4CX250R except that the 
maximum dissipation of the 4CS250R is limited only by the maximum al
lowable anode and ceramic/ metal seal temperatures. A beryllium oxide 
(BeO) thermal link is brazed to the anode providing an electrically isolated, 
low thermal resistance path between the anode and the heat sink. Rug

gedized construction allows the 4CS250R to be operated in applications 

where shock and / or vibration is experienced. 

GENERAL CHARACTERISTICS1 

ELECTRICAL 

Cathode : Oxide Coated, Unipotential 
Heater : Voltage ............. .... .. .... ... . 
Current, at 6.0 volts ..................... . 
Cathode - Heater Potential .. .. .............. . 

Direct Interelectrode Capacitances (grounded cathode)2 

6.0 ± 0.3 V 
2.6 A 

±150 V 

4CS250R 

CONDUCTION COOLED 
RADIAL BEAM 

TETRODE 

Input .............. .... .............................. . 17 pF 
4.7 pF 

0.04 pF 
Output 3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . 
Feedback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. . 

Frequency of Maximum Rating: 
cw ..... . ............. . 

Plate or Grid-Pulsed .. ... .... . 

500 MHz 
500 MHz 

1. Character ist ics and operating va lues are based upon pe rformance tests. These f igures may change wi t hou t notice 
as the result of additional data or product refinement. EIMAC Division o f Varian should be consulted before using 
this information for fin al equipment design. 

2. In Shielded Fixture . 
3. See output capacitance. 

MECHANICAL 

Maximum Overall Dimensions: 
Length ....... ... . .. . 
Diameter . . . . . . . . . . . . . . ........... . 

Net Weight ............................ . 

2.46 in ; 62.5 mm 
1.76 in ; 44.9 mm 

5 oz; 141.7 gm 
Operating Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Any 

(Fffec tive 9-1-70) © by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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Maximum Operating Temperature: 

Ceramic/ Metal Seals 

Anode Core ..... . 

Plate and Base Seals 

Cooling 
Base 
Recommended Socket 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN CATHODE DRIVEN 
Class AB1 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE ......... . .. 2000 VOLTS 
DC SCREEN VOLT AGE . . . . . . . . . . . 500 VOLTS 
DC GRID VOLT AGE ..... . ...... -250 VOLTS 
DC PLATE CURRENT ............ 0.250 AIVIPERE 
SCREEN DISSIPATION . . . . . . . . . . . 12 WATTS 
GRID DISSIPATION . . . . . . . . . . . . 2 WATTS 

250° C 
250°C 
250°C 

Conduction 
Special 9-pin 

EIMAC SK-660, SK-661 series 

TYPICAL OPERATION (Frequencies to 500 MHz) 
Class AB1. Grid Driven , Peak Envelope or 
Modulation Crest Conditions 

Plate Voltage . . . .. . . . . . . 1500 
Screen Voltage . .. . . 350 
Grid Voltage 1 .. .. -62 
Zero-Signal Plate Current 133 
T1MJ-Tone Plate Current . . 250 
Two-Tone Screen Current 2. .. -10 
Peak rf Grid Voltage .. . . 56 
Useful Output Power .... 262 
Resonant Load Impedance . . 2160 
Intermodulation Distortion Products3 

3rd Order -30 
5th Order .. . . . .. . . - 35 

2000 Vdc 
400 Vdc 
-80 Vdc 
70 mAdc 

245 mAdc 
+1 mAdc 
80 V 

470 w 
2840 0 

-23 db 
-27 db 

1. Adjust to specified zero-signal de plate current. 3 . The intermodulation distortion products are referenced a-

2. Approximate values. 

RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class C Telegraphy or FM Telephony 
(Key-Down Conditions) 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE. ....... . .. 
DC SCREEN VOLT AGE .. .. ...... 
DC GRID VOLTAGE . . . . . . . . . . . 
DC PLATE CURRENT . .. ........ 
SCREEN DISSIPATION . ....... 
GRID DISSIPATION .. .. . .. . 

2000 VOLTS 
300 VOLTS 

-250 VOLTS 
0.250 AMPERE 

12 WATTS 
2 WATTS 

PLATE MODULATED RADIO FREQUENCY POWER 
AMPLI Fl ER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE . . . 
DC SCREEN VOLTAGE . . . .. . ... . 
DC GRID VOLT AGE .. . ....... . 

2. 

1500 VOLTS 
300 VOLTS 

-250 VOLTS 

gainst one t one of a two equal t one signal. 

TYPICAL OPERATION (Frequencies to 175 MHz) 

Plate Voltage ... ..... ... 
Screen Voltage .. ........ 
Grid Voltage ..... . . . . . . 
Plate Current . . ... .. . ... 
Screen Current 1 
Grid Current 1 . . : : : : : : : : : 
Peak rf Grid Voltage 1 
Calculated Driving Power 1_ . . 
Plate Input Power ..... . 
Plate Dissipation . . . . . . . 
Plate Output Power . . .... 
Resonant Load Impedance . 

1. Approximate value. 

DC PLATE CURRENT ... 
SCREEN DISSIPATION 1_. 
GRID DISSIPATION 1 ... 

1000 
250 
-90 
227 

9 
11 

104 
1.2 
170 

17 
153 

1833 

1500 2000 
250 200 
-90 -90 
240 241 

8 8 
10.5 10. 5 
104 104 
1.1 1. 1 
360 482 

91 103 
269 379 

2900 4041 

0.200 AMPERE 
12 WATTS 

2 WATTS 

1. Average, with or without modulation. 

Vdc 
Vdc 
Vdc 
mAdc 
mAdc 
mAdc 
V 

w 
w 
w 
w 
n 



AUDIO FREQUENCY POWER AMPLIFIER 
OR MODULATOR 
Class AB1, Grid Driven (Sinusoidal Wave) 

MAXIMUM RATINGS (Per Tube): 

DC PLATE VOLTAGE .... 2000 
DC SCREEN VOLTAGE .. 500 
DC GRID VOLTAGE .. -250 
DC PLATE CURRENT .. 0.250 
SCREEN DI SSIPATION . 12 
GRID DISSIPATION .. 2 

VOLTS 
VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 

TYPICAL OPERATION (Two Tubes ) (Push-Pul I) 

Plate Voltage ........... . 
Screen Voltage .... .. . 
Grid Vol tage 1 /2 ..... . ... . 
Zero-Signa l Plate Current .. . 
Max. Signal Plate Current ... . 
Zero-Si gna I Screen Current 1 .. 
Max . Signa I Sc reen Currentl .. . 
Plate Output Power ....... . 
Load Resistance (plate t o plate) 

1. Approximate value. 

1500 
300 
-48 
200 
490 

-2 
0 

390 
5920 

2000 Vdc 
350 Vdc 
-66 Vdc 
140 mAdc 
500 mAdc 

-4 mAdc 
+4 mAdc 

595 W 
0016 n 

2. Adjust to give stated zero-signal plate curren t. 

NOTE· TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character-
1st 1c curves . Adjustment of the rf grid voltage to obtain the specified plate current at th e specified bias, 
screen and plate voltages 1s assumed. If this procedure is followed. there w ill be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen cu rrents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These cu rrent variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations 1n current. In the case of Class C Service, if grid bias is obtained princ1µally 
by means of a gr id resistor , the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN Min. Max . 

Heater: Current at 6.0 volts . ... ......... . ...... . 2.3 2.9 A 
Cathode Warmup Time ........................ . 30 sec. 
Interelectrode Capacitances 1 (grounded cathode connection) 

Input .. . 16.0 18.5 pF 
Output .... . . 4.2 5.2 pF 
Feedback 0.06 pF 

1. In Shielded Fixture. 

APPLICATION 
MECHANICAL 

MOUNTING & SOCKETING - The 4CS250R may 
be mounted in any position. EIMAC SK-660 and 
SK-661 socket series is recommended. The 
SK-660 (made of alumina) and the SK-661 (made 
of BeO) will allow the tube base seal heat to be 
effectively transferred to the heat sink. Other 
sockets may be used if a means for keeping the 
ceramic / metal base seals below 250° C is pro

vided. The EIMAC SK-655 and ERIE 2943 and 
2929 series screen by-pass capacitor are recom
mended for use with the 4CS250R. Figure 1 shows 
the recommended method of mounting the 4CS-
250R to the heat sink . 

When using natural convection heat sinks , 
Figure 2 wi 11 assist the designer in determining 
the minimum heat sink surface area required for 

the given power dissipation . The thermal and 
electri cal characteristics of the BeO used on the 
4CS250R are given in Table I and Figure 3. 

A good thermally conductive compound (1) 
should be used in the interface to reduce the 
thermal resistance of this joint. In addition, the 
method of fastening the tube to the heat sink 
should provide reasonable compression to help 
further reduce this inte rface thermal resistance. 

The effectiveness of any cooling system used 
with the 4CS250R is determined by the anode and 
ceramic/ metal seal temperatures. These must be 
held below 250°C for all conditions of expected 
ambient temperatures and operation. These tem
perature parameters should be measured in the 
design stage using accurate thermocouples or 
thermistors. 

3. 
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(1) Thennal joint compound and supplier. 

a) Wakefield 120, Wakefield Engineering 
Co. Wakefield, Mass. 

b) Dow Corning 340, Dow Corning Corp., 
Midland, Michigan. 

c) Astrodyne Therm a 1 Bond 312, 

Astrodyne, Inc., Burlington, Mass. 
d) General Electric Insulgrease - G641, 

General Electric Co. Cleveland Ohio, 
44117. 

COOLING - The 4CS250R is designed for con
duction cooled systems by using a beiyllium 
oxide (BeO) thennal link brazed to the anode. 
The BeO is a ceramic material which exhibits 
high thermal conductance similar to aluminum 
and high electrical resistance and low loss 
typical of ceramics. When this BeO thennal link 
is fastened to a suitable heat sink, it provides a 
low thermal resistance path allowing the anode 
heat to be transferred to the heat sink. The 
BeO also provides electrical isolation between 
the tube anode and the heat sink. 

The heat sink can be cooled by natural (free) 
convection, forced air convection, liquid cooling 
or a combination of these methods. The design 
choice is determined by the tubes application 
but in all cases the cooling system must maintain 
the anode an d ceramic/metal seal temperatures 
below 250°C. 

In a conduction cooled system, anode temper• 
ature and seal temperature are determined by the 
thermal resistance of the thermal path between 
the anode and the cooling medium, e.g., air, 
water. The thermal path consists of the Beryllium 
oxide thermal link, the interface between the 
thermal link and heat sink, and the heat sink. 

The thermal resistance of the BeO thermal link 
versus its average temperature is given in Figure 
3. The tube user must then determine the thermal 
resistance of the thermal link from the BeO 
thermal link to the cooling medium for his par
ticular application. 

DANGER-BERYLLIUM OXIDE CERAMICS (BeO) 
BREATHING DUST OR FUMES CAN KILL 
Normal use of tubes with Beryllium Oxide cer
amics is not hazardous, but the user is cautioned 
that breathing small quantities of the dust or 
fumes from Bery Ilium Oxide can seriously injure 
or kill. Do not alter, disassemble, grind, lap, fire, 
chemically clean, or perform any other operation 
on the Beryllium Oxide block attached to the 
anode of the 4CS250R, or to the socket used with 
the tube, which may also contain Beryllium Oxide. 

Any tube or accessory part containing Beryllium 
Oxide ceramics should be returned to EIMAC at 
the end of its useful life, with authorization for 
disposal. 

SHOCK AND VIBRATION - The 4CS250R is 
shock and vibration tested with plate and screen 
voltages applied. Production tubes are randomly 
sampled and tested under the following conditions. 

With a plate voltage of 2000 volts applied, 
the tubes sampled are subjected to six shocks of 
90 G's minimum half-sine-wave motion, with a 
duration of 11.0 ± 2 milliseconds, in each of the 
three major axes (X, Y, Z). 

With the rated plate and screen voltages ap
plied and the control grid voltage adjusted for a 
plate current of 100 ma. through a plate load re
sistance of 4900 ohms, each of the tubes tested 
is vibrated in the three major axes throughout 
the range of 28 to 2000 and back to 28 Hz in a 

CHARACTERISTICS OF 99.5% BeO 

Electrical Resistivity in 
1014 

ohm-cm @2S0°F Dielectric Strength in volts/mil 300 

Thermal Conductivity (K) in 
Dielectric Constant Cal./Cm2/Cm/Sec./ °C 
at 70° F and 1 MHz 6.40 of 99.5% BeO 

at 70°F and 8.5 GHz 6.57 
at 250°F and 8.5 GHz 6.64 20°c 0.60 

100° c 0.45 

Loss Tangent 400°c 0.20 

at 70°F and 1 MHz 0.0006 
at 70°F and 8.5 GHz 0.00044 
at 250°F and 8.5 GHz 0.00040 (From Coors Data Sheet 0001, Aug 1965) 

Table I 

4. 



minimum time of six minutes per axis. The vi
bration level is maintained at 10 G's. The noise 
voltage developed across the plate load res istor 
may not exceed 30 volts rms. 

VOLTAGE BREAKDOWN VERSUS ALTITUDE -
Table II shows typical breakdown voltage versus 
altitude across the BeO thermal link. The mea
surements were taken with the heat sink plate at 
ground potential and the anode at the breakdown 
paten tial. 

Altitude All voltage 
(thousands of feet) readings in kVdc 

(typical) 

Sea Level 11.5 

5 10.5 

10 10.5 

15 9.0 
20 7.5 
25 6.5 
30 5.5 

35 5.0 

40 4.0 

45 4.0 

:iO 3 .5 

Table II 

OUTPUT CAPACITANCE - The interelectrode 
capacitances given in the General Characteristics 
are measured in a shielded fixture and does not 
include additional external capacitances. The 
typical capacitance between the anode and a 
heat sink plate 4" x 4" is 6.7 pF at 25° C. Total 
output capacitance will be approximately 11.5 
pF. The measurement configuration is shown in 

Figure 1. 

FIG. 1 TYPICAL MOUNTING CONFIGURATION 

4CS250R 0-
ELECTRICAL 

HEATER/ CATHODE OPERATION - For max
imum life and uniform performance, the heater 
voltage should be maintained within plus or 
minus 5% of the rated 6.0 vo lts at operating fre
quencies up to 300 MHz for CW use.Between 300 
and 400 MHz , 5. 75 volts is recommended and 
between 400 and 500 MHz 5.5 volts is recom
mended . 

GRID OP ERA TION - Maximum rated de bias 
voltage is -250 volts . D. C. resistance, grid to 
cathode, should be no more than 100,000 ohms. 
Maximum grid dissipation allowable is 2 watts. 

SCREEN OP ERA TION - Maximum screen dis

sipation is 12 watts , normally computed by 
multiplying de screen voltage by the average 
screen current. This computation is essentially 
correct except in the case of heavy phte loading 
when secondary emission current may mask the 
normal screen current. 

All tetrodes, under some conditions of load
ing and drive, will exhibit secondary emission 
from the screen which changes the net current to 
the screen and may even cause the screen meter 
to reverse. Normally, secondary emission is 
harmless provided the screen voltage is stable. 
To insure stable screen voltage, it is recommend
ed that a bleeder resistor calculated to pass 15 
ma from screen to ground be used. 

PLATE OPERATION • The plate dissipation 
rating of the 4CS250R is limited by anode core 

and ceramic/metal seal temperature. These are a 

function of the thermal link and are discussed in 
the "Cooling" section. 

MULTIPLE OPERATION - To obtain maximum 
power with minimum distortion from tu bes operated 
in multiple it is desirable to adjust individual 

screen or grid-bias voltages so the peak plate 

current for each tube is equal at the crest of the 
exciting voltage. Under these conditions, in
dividual de plate currents will be approximately 
equal for full input signal for class-ABl operation. 

SPEC! AL APPL/CATION - If it is desired to 
operate this tube under conditions widely differ
ent from those listed here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos , California 94070, for 
information and recommendations. 

5. 
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ANODE POWER DISSIPATION OF 4CS25DR VS HEAT SINK 
AREA FOR WAKEFIELD B-1703 (SAFETY FACTOR INCLUDED) 
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PIN NO. I. SCREEN GRID 
PIN NO 2 CATHODE 
PIN NO.3. HEATER 
PIN NO.4. CATHODE 
PIN NO 5. I.C DO NOT USE FOR EXTERNAL CONNECTION 
P!N NO 6 . CATHODE 
PIN NO. 7. HEATER 
PIN NO. 8. CATHODE 
CENTER PIN- CONTROL GRID 

ANODE ·-------

SCREEN GRID--~ 
( CONTACT OUTER 
CYLINDRICAL 
SURFACE ONLY) 

* K 

DIM. 

A 

B 

C 
D 

E 

F 

G 

H 

J 
K 
L 

M 

N 
p 

R 
s 
T 

MIN. 

2.324 

0 .880 
1.810 

0 .760 

0.985 
- -
0.187 

0.559 

0.240 

0.214 

0 .600 

1.733 

19.80 

43° 
0.985 
0.107 

DI MENC:JONAL DATA ' 
INCHES 

MAX 

2.464 

0.894 
1.910 

0.800 

1.015 
1.406 

- -

0.573 

- -
0.228 

0 .640 

1.767 

20.30 
'f7" 

L I05 
0.143 

Ml LLIMETERS 

REF MIN. MAX. REF 
- - 59.03 62.59 - -
- - 22.35 22.71 - -
- - 45.97 48.51 - -
- - 19.30 20.32 - -
- - 25.02 25.78 - -
- - - - 35.71 - -
- - 4.75 - - - -
BASE B8-236 
(JEDEC DESIGNATION) 
- - 14.20 14.55 - -
- - 6 .10 - - - -
- - 5.44 5.79 - -
- - 1524 16.26 - -
- - 44.02 44.88 - -
- - 50.29 51.56 - -
- - 43° 47• - -
- - 25.02 25.78 - -
- - 2 .72 3.63 - -

IIOTES: 
lRff Dlr.£NSIONS ARE ~ I~ 

ONLY 6 ARE NOT REQUIRED FOR 
NSPECTION PURPOSES. 

4 - 40UNCx fs Op.Min. 

TOP VIEW 
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TECHNICAL DATA 

The EIMAC 4CV8000A is a ceramic / metal vapor-cooled power tetrode 
designed to be used as a Class-AB 1 linear amplifier in audio or radio
frequency applications. Its characteristic of low intermodulation distortion 
makes it specially suitable for single-sideband service. The vapor-cooled 
anode has a dissipation rating of 8000 watts when mounted in an EIMAC 
BR-101 broiler. 

The 4CV8000A is also recommended for Class-C radio-frequency power 
amplifier and plate-modulated radio-frequency power amplifier service. 

GENERAL CHARACTERISTICS! 

Filament: Thoriated Tungsten 
Voltage .............................. 1 • . 9.0 ± 0.45 V 
Current, at 9.0 volts . . . . . . . . . . . . . . . . . . . . . . . . 41.5 A 

Amplification Factor (Average): 
Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. 5 

Direct Interelectrode Capacitance (grounded cathode)2 

4CV8000A 

VAPOR-COOLED 

RADIAL-BEAM 

POWER-TETRODE 

Cin ............................................... ... . 130 pF 
12.5 pF 

1.0 pF 
Cout ................................................. . 
Cpk............................ . ................. . 

Frequency of Maximum Rating: 

CW .................................................. . 150 MHz 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accorcance with Electronic 
Industries Association Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions: 
Length ... . ......... . 
Diameter ....................................... . 

Net Weight ........................................ . 
Operating Position ................................... . 
Maximum Operating Temperature: 

7.98 in; 202.69 mm 
7.87 in; 199.90 mm 

7.0 lb; 3.2 kg 
Axis vertical, base up 

Ceramic/ Metal Seals .......................................... . 250° C 
Anode Flange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110° C 

Cooling ............................................ Vapor and Forced Air 
Base ............................ Special, ring and breach-block terminal surfaces 
Recommended Air System Socket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SK-1490 
Recommended Boiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BR-101 

(Revised 3-15-71) © by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / californ,a 94070 



4CV8000A 

RADIO FREQUENCY LINEAR AMPLI FIER 
GRID DRI VEN. Class AB 1 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE . . ..... 7000 

DC SCREEN VOLTAGE . . •. . . . . . . 1000 

DC PLATE CURRENT ....... ' ... 2.0 

PLATE DISSIPATION ........... 8000 

SCREEN DISSIPATION .......... 175 

GRID DISSIPATION . . . . . ' ...... 50 

VOLTS 

VOLTS 

AMPERES 

W.LITTS 

WATTS 

WATTS 

1. Adjust to specified zero-signal de plate current. 

RADIO FREOUEI\JCY POWER AMPLIFIER OR 
OSCILLATOR 
Class C Telegraphy or FM Telephony 
(Key-Down Conditions ) 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE ....... 

DC SCREEN VOLT AGE . ..... 

DC PLATE CURRENT . . . . . . . 
PLATE DISSIPATION ........... 
SCREEN DISSIPATION 
GRID DISSIPATION ........ . .. . 

7000 
1000 

2.0 
8000 

175 
50 

VOLTS 

VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 

PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 

2 

Class C Telephony (Carrier Conditions) 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE . . . . . . . . . 5000 VOLTS 
DC SCREEN VOLTAGE . . ... ... 600 VOLTS 

DC PLATE CURRENT . . . . ' . . . 1.4 AMPERES 
PLATE DISSIPATION1 .... ...... . 5500 WATTS 
SCREEN DISSIPATION 2 ... 175 WATTS 
GRID DISSIPATION 2 . ... 50 WATTS 

1. Corresponds to 8000 watts at 100% sine-wave 

modulation. 

2. Average, with or without modulation. 

TYPICl.,L OPERATION (Frequencies to 30 MHz) 
Class AB1, Grid Driven, Peak Envelope or Modulation 
Crest Conditions . 

Plate Voltage. . . .. 5000 6000 
Screen VoltaC1e . 850 850 
Grid Voltage· 1 . .. -130 -135 
Zero-Signal Pl ate Current .. 1.0 1.0 
Single-Tone Plate Current ... . . . . 1.95 2.0 
Sinrile-Tone Screen Current 2. .. . . 130 125 
Peak rf Grid Voltage 2 . 120 125 
P!ate D1ss1pat1on . . 3650 4750 
Plc1•e Cutput Power . . . . 6000 7250 
Resonant Load Impedance . .. . . 2170 1825 

2. ll,pprox1matevalue. 

TYPICAL OPERll,TION (Frequencies to 31 MHz) 

Plate Voltarie 6000 7000 
Screen Voltage . 500 500 
Grid Volrape -240 -265 
PI ate C, 1rrent .. 1.95 1.90 
Screen Current 1 315 295 
Grid Currentl 135 125 
Peak rf Grid Voltagel. 345 370 
Calculated Driving Power 47 47 
Plate C11tput Power .. 9.2 11 .0 

1. Approximate value . 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Pl ate Vo I tare . . 4000 5000 
Screen Voltage . . . . . .. 400 400 
Grid Voltaoe .. . . -250 -250 
Plate Current . .. 1.4 1.35 
Screen Current 1 . , . . .. . . 225 235 
Grid Current 1 . . . .. 115 125 
Peak af Screen Voltage 1 

(100% modulation) . .. 365 365 
Peak rf Grid voltage 1_ 335 330 
Calculated Driving Power. 39 42 
Plate Dissipation . . . . . . 1200 1250 
Plate Output Power ... 4400 5500 

1. Approximate value . 

Vdc 
Vdc 
Vdc 
Ade 
Ade 
mAdc 
V 

w 
w 
0. 

Vdc 
Vdc 
Vdc 
Ade 
mAdc 
mAdc 
V 

w 
kW 

Vdc 
Vdc 
Vdc 
Ade 
mAdc 
mAdc 
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w 
w 
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AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
Class AB , Grid Driven (Sinusoidal Wave) 

ABSOLUTE MAXIMUM RATINGS (per tube ) 

DC PLATE VOLTAGE . . . . . . . . . 7000 

DC SCREEN VOLTAGE 1000 

DC PLATE CURRENT 2.0 

PLATE DISSIPATION 8000 

SCREEN DISSIPATION 175 

GRID DISSIPATION . . . ... .. 50 

VOLTS 

VOLTS 

AMPERES 

WATTS 

WATTS 

WATTS 

4CVBOOOA 

TYPICAL OPERATION (Two Tubes) 

Plate Voltage '' . ... . . 5000 6000 Vdc 
Screen Voltage . . ......... . . 850 850 Vdc 
Grid Voltage 1 / 3 . . . . .... . .. -130 -135 Vdc 
Zero-Signal Plate Current . .. . . 2.0 2.0 Ade 
Max. Signal Plate Current . . . 3.9 4.0 Ade 
Max. Signal Screen Current 1 ... 260 250 mAdc 
Peak af Grid Voltage 2 ...... . 120 125 V 

Max. Signal Plate Dissipation2 . . 3650 4750 w 
Plate Output Power ..... ... ' 12.0 14.5 kW 

Load Resistance (plate to plate ) . 4340 3650 0 

1. Approximate value. 

2. Per Tube. 
3. Adjust to give stated zero-signal plate current. 

NOTE: TYPICAL OPERATION data are obtained direct measurement or by calculation from published characteristic 
cuNes. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias , screen 
and plate voltage is assumed. If this procedure is followed, there will be little variation in output power when 
the tube is changed , even though there may be some variation in grid and screen current. The grid and screen 
currents which result when the desired plate current is obtained are incidental and vary from tube to tube. 
These current variations cause no difficulty so long as the circuit maintains the correct voltage in the 
presence of the variations in current. In Class C service , if qrid bias is obtained principally by means of a 
grid resistor, the resistor must be adjustable to obtain the required bias voltage when the correct rf grid 
voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 
Min. Max. 

Heater: Current at 9.0 volts . . . ................. . . . . . . . . . . . . . 39.5 43.5 A 
Interelectrode Capacitances 1 (grounded cathode connection) 

Cin. 120 140 pF 
Cout 10.5 14.5 pF 
Cgp 1.4 pF 

1. Capac itance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 

APPLICATION 
MECHANICAL 

MOUNTING - The 4CV8000A must be operated 
with its axis vertical, base up in an EIMAC 
BR-101 boiler. Care must be exercised when 
installing to insure that the boiler is level, the 
water is at the proper level and that the flange 
of the tube makes a vapor tight seal against the 
rubber "0" ring and boiler. A typical vapor 

cooling system is shown in this data sheet. 

SOCKET - The EIMAC SK-1490 socket is avail
able for use with the 4CV8000A. Filament, 
control-grid, and screen-grid connections are 
made to this socket. 

COOLING - Cooling is accomplished by im
mersing the anode in the distilled water filled 
BR-101 boiler. The energy dissipated at the 
anode causes the water to boil at the surfaces of 
the anode , be converted into steam and be carried 
away to the condenser. The boiling action keeps 
the anode surfaces at approximately 100° C. In 
a properly designed boiler-tube system (such as 
the 4CV8000A and BR-101), it is extremely un
likely that the anode surfaces will ever exceed 
110°C-well below the 250° C maximum rating-at 
full dissipation ratings. 

The water in the boiler must be maintained at 

3 



4CV8000A 

a constant level, just below the top of the fins 
on the anode cooler. This is accomplished auto
matically in the vapor cooling system shown. 
Condensate from the con denser is retu med to the 
boiler to maintain this constant fluid level. Any 
decrease in liquid level is sensed by the control 
box, CB-102. A low water level in the control 
box activates the solenoid water valve, allowing 
make-up water from the reservoir to enter the 
boiler. When the proper level is reached, the con
trol box de-energizes the solenoid, stopping the 
flow from the reservoir. A second switch in the 
control box is energized if the water level drops 
to a lower level because of an empty reservoir 
or a constriction in the line. This switch may be 
used to shut down the equipment or activate an 
alarm. 

For reliable operation, it is important that the 
control box and boiler be mounted so th at the 
level sensed by the control box is exactly the 
same as the level in the boiler. 

Cooling of the tube base is accomplished by 
blowing 25-50 CFM of air through the socket 
from the sides. 

ELECTRICAL 

HIGH VOLTAGE - Normal operating voltages 
used with the 4CV8000A are deadly, and the 
equipment must be designed properly and opera
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri
mary circuits of the power supply and to dis
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or "cheated" to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 

FILAMENT OPERATION - The rated filament 
voltage for the 4CV8000A is 9.0 volts. Filament 

4 

voltage, as measured at the socket, must be 
maintained at 9.0 volts plus or minus five per
cent to obtain maximum tube life. The use of a 

constant voltage filament transformer is recom
mended. 

GRID OPERATION - The 4CV8000A grid has a 
maximum dissipation rating of SO watts. Pre
cautions should be observed to avoid exceeding 
this rating. Grid dissipation is the product of 
the de grid current and the peak positive grid 
voltage swing. 

SCREEN OPERATION - The power dissipated 
by the screen must not exceed 175 watts. Screen 
dissipation, in cases where no ac is applied to 
the screen, is the product of screen voltage and 
screen current. If the screen voltage is modu
lated, the screen dissipation will depend upon 
loading, driving power and screen voltage. 

Screen dissipation is likely to rise to exces
sive values when the plate voltage, bias voltage 
or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dis
sipation in the event of these failures. 

PLATE DISSIPATION - The plate dissipation 
rating of 8000 watts attainable through vapor 
cooling provides a large margin of safety. It is 

unlikely that this rating will be exceeded, even 
during tuning periods. 

When the 4CV8000A is used as a plate-modu
lated rf amplifier, this rating is reduced to 5500 
watts with a reduced plate input rating of 5000 
volts and 1.4 amps. 

SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif
ferent from those given here, write to Power Grid 

Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, 

for information and recommendations. 
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4CV8000A 
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MIN. 
3 475 
0.860 

2.985 
3.490 

3.472 

6 .000 
7.753 
0.965 
0.700 
0.430 
0.160 
0 .018 
1.050 
39° 
89° 

0.485 
1.557 
4.000 

- -
- -
- -

1.785 

© 

DIMENSIONAL DATA 
INCHES 

MAX. 
3.525 
0.890 

3.025 
3.525 

3.602 

6 200 
7.983 
1.005 
0.730 
0.460 
0.180 
0.025 
1. 100 

41° 
91° 

0 .515 
1.567 
4.175 

- -
- -
- -

1.915 

MILLIMETERS 

REF. MIN. MAX REF. 

88.27 89.53 - -
21.84 22.61 - -
75.82 76.84 - -

88.65 89.54 - -

88.19 91.49 - -

152.40 157.48 - -

196.93 202.77 - -
24.51 25.53 - -
17.78 18.54 - -
10.92 11.68 - -
4.06 4.57 - -
0.46 0.64 - -
26.67 27.94 - -

39° 41° - -

89° 91° - -
12.32 13.08 - -

39.55 39.80 - -
101.60 10605 - -

2 968 - - - - 75.39 
7 875 - - - - 200.03 
0.344 - - - - 8 .74 

- - 45.34 48.64 - -

NOTES: 
I.AREA FOR MEASURING ANOOE 

FLANGE TEMPERATURE. 

2.REFERENCE DIMENSIONS ARE 

FOR INFORMATION ONLY a ARE 
NOT REQ'D FOR INSPECTION 
PURPOSES. 
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E I MAC 
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The Eimac 4CV20,000A is a vapor-cooled, ceramic-metal, power tetrode designed 
for use as an oscillator, modulator, or amplifier in audio and radio-frequency 
applications . The vapor-cooled anode is conservatively rated at 20 kilowatts of 
plate dissipation when mounted in an Eimac BR-200 boiler. 

A pair of these tubes in class AB
1 

audio frequency or radio frequency linear 
amplifier service will deliver 35 kilowatts output . The frequency for maximum 
ratings is 30 megacycles; operation to 110 megacycles is possible at reduced input. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Filament: Thoriated Tungsten Min. 
Voltage - - - - - - - - - - - -
Current - - - - 73 

Norn. 
7.5 

Amplific ation Factor (Grid-Screen) - - - - - 4.5 
Direc t Interelectrode Capacitances, Grounded Cathode: 

Input - - - - - - - - - 108 
Output - - - - 18 
Feedback - - - - - - -

Direct Interelec trode Capacitances, Grounded Grid: 
Input - - - - - - -
Output - - - - - -
Feedback - - - -

48 
18 

Frequency for Maximum Ratings - - - - - - - - - -

MECHANICAL 

Base - - - - - - - - - - -
Recommended Socket - - -
Recommended Boiler - - - -

Max. 
V 

78 A 

122 pF 
23 pF 

1.0 pF 

58 pF 
23 pF 

1.0 pF 
30 MHz 

4CV20,000A 

VAPOR-COOLED 

RADIAL-BEAM 

POWER-TETRODE 

Special, Concentric 
Eimac, SK- 300A 

Eimac , BR-200 
Operating Position - - - - - - - - Axis vertical , base up 
Cooling - - - - - -
Maximum Seal Temperature - -
Maximum Anode Core Temperature -
Maximum Over-all Dimensions: 

Height -
Diameter - - - - - - - -

Net Weight 

RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class-C Telegraphy or FM Telephony 

MAXIMUM RA TINGS 
DC PLATE VOLTAGE (to 30 Mc) - - 7500 VOLTS 

(30-60 Mc) - - 7000 VOLTS 
(60-110 Mc) - - 6500 VOL TS 

DC SCREEN VOLTAGE- 1500 VOLTS 
DC PLATE CURRENT (to 30 Mc) - - 3.0 AMPS 

(30-60 Mc) - - 2.8 AMPS 
(60-110 Mc) - - 2.6 AMPS 

PLATE DISSIPATION 20,000 WATTS 
SCREEN DISSIPATION - 250 WATTS 
GRID DISSIPATION - - 75 WATTS 

(Effective 6-1-68) © 1962, 1968 by Varian 

- - - - Vapor & Forc ed air 
- - - - - - - - 250 ° C 

- - - - - - - - 250° C 

TYPICAL OPERATION 

DC Plate Voltage - -
DC Screen Voltage -
DC Grid Voltage - -
DC Plate Current -
DC Screen Current* 
DC Grid Current - -
Peak RF Grid Voltage* 
Driving Power 
Plate Output Power - -
*Approximate Values 

(Below 30 Mc) 

- 6000 
500 

- -290 
3.0 
500 

- 290 
520 
150 

- 12 ,900 

9.13 
7.75 

21 

7500 
500 

-300 

in 
in 

lbs 

volts 
volts 
volts 

3.0 amps 
500 mA 
290 mA 
530 volts 
155 watts 

17,000 watts 

Printed in U.S.A. 



-e 4CV20,000A-------------------

PLATE-MODULA TED RADIO-FREQUENCY 
POWER AMPLIFIER 

Class-C Telephony (Carrier conditions except where 
noted) 

MAXIMUM RA TINGS 
DC PLATE VOLTAGE - - - - 5000 VOLTS 
DC SCREEN VOLTAGE - - - 1000 VOLTS 
DC PLATE CURRENT - 2.5 AMPS 
PLATE DISSIPATION* - 13,500 WATTS 
SCREEN DISSIPATION - - - - 250 WATTS 
GRID DISSIPATION - - - - 75 WATTS 

* Corresponds to 20,000 watts at 100-percent sine-
wave modulation. 

** Approximate values. 

RADIO-FREQUENCY 
LINEAR AMPLIFIER 

Class AB
1 

MAXIMUM RATINGS (per tube) 
DC PLATE VOLTAGE - -
DC SCREEN VOLTAGE - - -
DC PLATE CURRENT - - - -
PLATE DISSIPATION - - -
SCREEN DISSIPATION - - - -
GRID DISSIPATION - - - -

* Per Tube 

**Approximate values. 

AUDIO-FREQUENCY AMPLIFIER 

OR MODULATOR 

Class-AB
1 

MAXIMUM RA TINGS 
DC PLATE VOLTAGE - - - -
DC SCREEN VOLTAGE 
QC PLATE CURRENT 
PLATE DISSIPATION - - - -
SCREEN DISSIPATION - - - -
GRID DISSIPATION 

* Approximate values 

7500 VOLTS 
1500 VOLTS 

4.0 AMPS 
20,000 WATTS 

250 WATTS 
75 WATTS 

7500 VOLTS 
1500 VOLTS 

4.0 AMPS 
20,000 WATTS 

250 WATTS 
75 WATTS 

TYPICAL OPERATION 
(frequencies below 30 megacycles) 

DC Plate Voltage - - -
DC Screen Voltage 
Peak AF Screen Voltage 

(For lOOo/o) modulation) - - -
DC Grid Voltage - - -
DC Plate Current- - - - -
DC Screen Current** - - -
DC Grid Current** 
Peak RF Grid Voltage** - - -
Grid Driving Power - - - -
Plate Dissipation - - - - -
Plate Output Power - - - -

4000 5000 volts 
500 500 volts 

470 490 volts 
-320 -340 volts 

2.2 2.2 amps 
335 330 mA 
160 150 mA 
490 510 volts 

78.5 76.5 watts 
3050 3250 watts 
5750 7750 watts 

TYPICAL OPERATION (Peak-Envelope or ModYla
tion-Crest Conditions. 

DC Plate Voltage 
DC Screen Voltage - -
DC Grid Voltage - - - -
Max-Signal Plate Current 

Max-Signal Plate Current 
Zero-Signal Plate Current 
Max-Signal Screen Current*
Peak RF Grid Voltage* 
Driving Power - - - - - -
Plate Dissipation - - - - -
Plate Output Power - - - - -
Resonant Load Impedance - -

5000 7500 
1500 1500 
-250 -260 

4.0 4.0 
2.0 2.0 
165 150 
240 250 

0 0 
970012,500 

10,30017,500 
590 1030 

TYPICAL OPERATION (Two Tubes) 

DC Plate Voltage 5000 7500 
DC Screen Voltage - - - 1500 1500 
DC Grid Voltage - - - - -250 -260 
Max-Signal Plate Current 8.0 8.0 
Zero-Signal Plate Current 4.0 4.0 
Max-Signal Screen Current** 330 300 
Peak RF Driving Voltage** 240 250 
Driving Power - - - - - - 0 0 
Load Resistance, Plate-to-Plate 1180 2060 
Max-Signal Plate Dissipation* 970012,500 
Max-Signal Plate Output Power 20,600 35,000 

volts 
volts 
volts 

amps 
amps 

mA 
volts 
watts 
watts 
watts 
ohms 

volts 
volts 
volts 
amps 
amps 

mA 
volts 
watts 
ohms 
watts 
watts 

NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves. 
No allowance is made for circuit losses of any kind. Adjustment of thf rf grid drive to obtain the speci
fied plate current at the specified grid bias, screen voltage, and plate voltage is assumed. If this procedure 
is followed, there will be little variation in output power when tubes are changed, even though there may be 
some variations in grid and screen currents. The grid and screen currents which result when the desired 
plate current is obtained are incidental and vary from tube to tube. These current variations cause no 
difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. 
If grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain 
the required bias voltage when the correct rf driving voltage is applied. 
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-------------------- 4CV20,000Ae--

APPLICATION 
MECHANICAL 

MOUNTING - The 4CV20,000A must be operated 
with its axis vertical, base up in an Eimac BR-200 
boiler. Care must be exercised when installing to 
insure that the boiler is level, the water is at the 
proper level and that the flange of the tube makes a 
vapor tight seal against the rubber"O"ring and boiler. 
A typical vapor cooling system is shown below. 

SOCKET - The Eimac SK-300A socket is available for 
use with the 4C V20,000A. Filament, control grid and 
screen grid connections are made to this socket. 

COOLING - Cooling is accomplished by immersing 
the anode in the distilled water filled BR-200 boiler. 
The energy dissipated at the anode causes the water to 
boil at the surfaces of the anode, be converted into 
steam and be carried away to the condenser. The boil
ing action keeps the anode surfaces at approximately 
100° C. In a properly designed boiler-tube system 
(such as the 4CV20,000A and BR-200), it is extremely 
unlikely that the anode surfaces will ever exceed 
110 °c - well below the 250°C maximum rating - at 
full dissipation ratings. 

The water in the boiler must be maintained at a con
stant level as indicated by the mark on the boiler, just 
below the top of the fins on the anode cooler. This is 
accomplished automatically in the vapor cooling sys
tem shown. Condensate from the condenser is returned 
to the boiler to maintain this constant fluid level. Any 
losses or drops in liquid level are sensed by the con
trol box, CB-202. A low water level in the control 
box activates the solenoid water valve, allowing make
up water from the reservoir to enter the boiler. When 
the proper level is reached, the control box de
energizes the solenoid, stopping the flow from the 
reservoir. A second switch in the control box is 
energized if the water level drops to a lower level 
because of an empty reservoir or a constriction in the 
line. This switch may be used to shut down the equip
ment or activate an alarm. 

For reliable operation, it is important that the con
trol box and boiler be mounted so that the level sensed 
by the control box is exactly the same as the level in 
the boiler. 

Cooling of the tube base is accomplished by blowing 
25-50 CFM of air into the socket in the area of the 
filament seals. 

VAPOR COOLING SYSTEM 
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-------------------4CV20,000Ae-

ELECTRICAL 

FILAMENT OPERATION - The rated filament voltage 
for the 4C V20,000A is 7 .5 volts. Filament voltage, as 
measured at the socket, must be maintained at 7 .5 
volts plus or minus five percent to obtain maximum 
tube life. The use of a constant voltage filament 
transformer is recommended. 

CONTROL-GRID OPERATION - Th~ 4CV20,000A con
trol grid has a maximum dissipation rating of 75 
watts. P r ecautions should be observed to avoid ex
ceeding thi s r ating. Grid dissipation is the product of 
the de grid current and the peak positive grid voltage 
swing. 

SCREEN-GRID OPERATION - The power dissipated 
by the screen must not exceed 250 watts. Screen 
dissipation, in cases where no ac is applied to the 
screen is the product of screen voltage and sc r een 
current. If the screen voltage is modulated. the screen 
dissipation will depend upon loading , driving power 
and screen voltage. 

Screen dissipation is likely to rise to excessive values 
when the plate voltage. bias voltage or plate load are 
removed with filament and screen voltages applied . 
Suitable protective means must be provided to limit 
the screen cliss ipation in the event of these failures. 

PLATE DISSIPATION - The plate dissipation rating 
of 20.000 watts attainable through vapor cooling pro
vides a large margin of safety. It is unlikely that this 
rating will be exceeded, even during tuning periods . 

When the 4CV20,000A is used as a plate- modulated 
rf amplifier, this rati ng is reduced to 13.500 watts 
with a r educed plate input rating of 5000 volts and 
2.5 a mps. 

SPECIAL APPLICATIONS - If it is desired to operate 
this tube under conditions widely different from 
those given here, write to Power Grid Tube Market
ing Department, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California for informa
tion and recommendations. 

---------16)---------

4 

T 
I 
I 

l 

I 

i 
I 

l 

I 
J 

J_ 

® 

,_ 

(?, 

I ,-~~ 0 
I 

I cl) ' \ 

ii J. 

----
I 

-

0 . 

~ 

1 
II 

- I - - ' 

I 

I 

~ 
\ 

'---.. 

0 

17,__ _ ____ __, 

® 
-® - -

~~~ 

' I 
' 
I 

@ 

I I I 

I 

4 
) 

_/ 
( J 

REF. MIN. MA.X. NOM. 

A S.750 
d ass 895 
C . 720 . 7#:0 

!J(),t/QT CONTACT O /.49~ /.9,fft;, 

~ (ONTROL GRIO 

:Kl;EC-V GRID 

/ 
I 

I 

I 

£ ' ~.l.$5 .3.IJ~ 

F 3 .79 2 J.83Z 
J. 980 4 ozo G ,., 188 

J I 188 

"I .188 

l I/. 
'1 

N I 
p 8~25 9.125 ,, 984 /.050 
~ 

T l J]S 

I 

275"0 
.37!> 

77SO 

l8/:.t.V$ 
Ct;(l.4{/Y.sl'..NEO 

i 
G'._1 



{J\ 400 

300 

200 

"' t-
..I 

g 100 
I ... 

C) 
,c( 
t-
..I 
0 
> 
0 
~ 
C) 

-200 

-300 
0 

_,.,,...--·--
....... ---·---· 

.~----------·-·-· 

2000 

,~ 
I 

~ 

,,,~F> ,. 

I // J / 
- I ,· ,.__L 

I 

I I 

/ 

/ 

,; 

4000 
6000 

PLATE VOLT AGE - VOL TS 

EIMAC 4CV20 ,000A 
TYPICAL 

CONSTANT cuRRENT 
cHARACTEBISTICS 

SCREEN VOLTAGE - 500 VOLTS 
___ PLATE CURRENT - AMPERES 
- . - . - SCREEN CURRENT - AMPERES 
__ - __ GRID CURRENT - AMPERES 

\40 

\20 

\00 

8.00 

6.00 
5.00 

4.00 

3.00 

2.00 

\ .00 

.500 

.\00 

0 

8000 

~ 
n 
< 
t-,l 
0 
0 
0 
0 
)> 

10000 © 
I 



Q\ 

200 

100 <,<;) 
1,· § ~C) ~ 

EIMAC 4CV20 ,OOOA 
TYPICAL 

CONSTANT CURRENT 
CHARACTERISTICS 

SCREEN VOLTAGE - 1500 VOLTS 
PLATE CURRENT - AMPERES 

,,/ 'V ,. '\~ 
'-I~ !j__~-0 

<,<f' ,S> ---- SCREEM CURREMT - AMPERES 

--· • ,<f> - -- GRID cu••'"' - AMPERES 

0 

"' I-
..J 
0 -100 > 
I ... 

C) 

-< 
I-
..J 
0 
> 
0 -200 
"' C) 

-300 

-400 

-500 
0 

,, 
I ,, . 

" / " oO / , ---- - ·' \4.0 

/ / ,,./ / , 12.0 

, , / / ____ .,co 10.0 

L/' ,,,,/ _,,.,,,,. .... , I < ,e' 8.00 
I ,.,? 050 

I 
/ .,,,,., ---------/ .,,,.- --==-=-c/ / , - --- - 6.00 _ ,,,, ,.,,,.,,.,., _____ _ 020 

/ ><'. -==-==- - -
/ / ,,,.,.... / // ,., _ -------- .010 4.00 

.... --/ /, ---- ,.co ,,, ,,,, ,,, ---o 
/ /,,,, / .... I • ,,,,.,, .... ~ / / ---- 200 
/ ✓/ ----- . 

I _,, _/ 

/ 
-

, 
/ _,,,- 1.00 

,,./ ----?"'✓.::::::::._ .500 

/ ,,,-

/ .200 
~50 

0 

4000 
6000 

8000 

2000 
PLATE VOLT AGE - VOL TS 

I 
© 

10000 

~ 
('\ 

< 
t,.) 
0 
0 
0 
0 
)> 



TECHNICAL DATA 

The EIMAC 4CV35,000A is a ceramic-metal power tetrode intended 
for use as a Class-C amplifier in radio-frequency applications. It features a 
new type of internal mechanical structure which results in higher RF operat
ing efficiency. Low RF losses in this mechanical structure permit operation 
of the 4CV35 ,000A at full ratings up to 110 megahertz. The 4CV35,000A 
is also recommended for Class-AB audio-frequency and radio-frequency 
linear power amplifier service. The vapor-cooled anode is rated at 35 kilo
watts of plate dissipation , making the tube attractive for low efficiency 
applications. 

GENERAL CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated Tungsten 

Voltage 
Current 
Amplification Factor ( Grid-Screen) 

( average) 

Min. Nam. Max. 
6.3 volts 

152 168 amps 

4.5 

Direct Interelectrode Capacitances, Grounded Cathode: 
Input 
Output 
Feedback 

Direct Interelectrode Capacitances, Grounded Grid and Screen: 
Input 
Output 
Feedback 

Min. 
152 

22.0 

63.0 
23.0 

4CV35,000A 
VAPOR-COOLED 

RADIAL-BEAM 
POWER-TETRODE 

Max. 
172 µ,µ,f 

27.0 µ,µ,f 
2 .0 µ,µ,f 

78.0 µ,µ,f 
28.0 µ,µ,f 

0.3 µ,µ,f 

MECHANICAL 
Base 
Maximum Seal Temperature 
Maximum Anode Flange Temperature ( See Outline Drawing) -
Recommended Socket -
Boiler 
Operating Position 
Maximum Dimensions: 

Special, concentric 
250°C 
110°c 

EIMAC, SK-310 
EIMAC, BR-200 

- Axis vertical, base up or down 

Height 
Diameter 

Base Cooling -
Net Weight 
Shipping Weight (Approximate) 

THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 

(Revised 5-15-66) © 1962, 1966 Varian 

9.44 inches 
7.75 inches 

Forced Air 
20 pounds 
35 pounds 

Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class-C Telegraphy or FM Telephony (Key-down conditions) 

MAXIMUM RATINGS 
DC PLATE VOLTAGE -
DC SCREEN VOLT AGE 
DC PLATE CURREN T 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

PLATE-MODULATED 
POWER AMPLIFIER 

l 0,000 VOL TS 
2,000 VOLTS 

5.0 AMPS 
35,000 WATTS 

450 WATTS 
200 WATTS 

RADIO-FREQUENCY 

Class-C Telephon y (Carrier conditions unless noted) 

MAXIMUM RATINGS 
DC PLATE VOLT AGE 8000 VOLTS 
DC SCREEN VOLTAGE 1500 VOLTS 
DC PLATE CURRENT 4.0 AMPS 
PLATE DISSIPATION* 23,000 WATTS 
SCR EE N DISSIPATION 450 WATTS 
GRID DISSIPATION 200 WATTS 

•corresponds to 35,000 watts at 100 percent sine-wave modulation . 

AUDIO-FREQUENCY AMPLIFIER 
OR MODULATOR 
Class-AB1 

MAXIMUM RATINGS (Per Tube) 
DC PLATE VOLTAG E - 10,000 VOL TS 
DC SCREEN VOLT AGE 2,000 VOLTS 
DC PLATE CURRENT 6. 0 AMPS 
PLATE DISSIPATION 35,000 WATTS 
SCR EEN DISSIPATION 450 WATTS 
GRID DISSI PAT ION 200 WATTS 
'Per Tube 
.. Approximate Values 

RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-A B1 

MAXIMUM RATINGS 

DC PLATE VOLT AGE 10,000 VOLTS 
DC SCREEN VOLTAGE 2,000 VOLTS 
DC PLA TE CURREN T 6 .0 AMPS 
PLATE DISSIPATION 35,000 WATTS 
SC REE N DISSI PA TION 450 WATTS 
GRI D DISSIPATION 200 WATTS 

'Approximate Values 

TYPICAL OPERATION 

DC Plate Voltage 7500 l 0 ,000 volts 
DC Screen Voltage 750 750 volts 
DC Grid Voltage -515 -540 volts 
DC Plate Current 4.95 4.8 amps 
DC Screen Current .580 .585 amp 
DC Grid Current .360 .320 amp 
Peak RF Grid Voltage 675 700 volts 
Driving Power - 240 225 watts 
Plate Dissipation 9000 l 0 ,000 watts 
Plate Output Power - 27,000 38,000 watts 

TYPICAL OPERATION 

DC Plate Voltage 6000 8000 volts 
DC Screen Voltage 750 750 volts 
Peak AF Screen Voltage 

(For l 00% modulation) - 740 710 volts 
DC Grid Voltage -600 -640 volts 
DC Plate Current 3 .75 3.65 amps 
DC Screen Current .450 .430 mA 
DC Grid Current .185 .180 mA 
Peak RF Grid Voltage 800 840 volts 
Grid Driving Power 150 150 watts 
Plate Dissipation 5100 5800 watts 
Plate Output Power 17,400 23,500 w atts 

TYPICAL OPERATION (Two Tubes) 

DC Plate Voltage 8000 10,000 volts 
DC Screen Voltage - 1500 1500 volts 
DC Grid Voltage -290 -300 volts 
Max-Signal Plate Current - l 0 .7 l 0.7 amps 
Zero-Signal Plate Current* 5.0 5.0 amps 
Max-Signal Screen Current** .390 .340 mA 
Zero-Signal Screen Current 0 0 amps 
Peak AF Driving Voltage* 280 290 volts 
Driving Pow er 0 0 watts 
Load Resistance, Plate-to-Plate 1680 2200 ohms 
Max-Signal Plate Dissipation* - 16,800 20,500 watts 
Max-Signal Plate Output Power 50,000 66,000 watts 

TYPICAL OPERATION, Peak-Envelope or Modulation-Crest 
Conditions 

DC Plate Voltage 8000 10,000 vol ts 
DC Screen Voltage 1500 1500 volts 
DC Grid Voltage -290 -300 volts 
Max-Signal Plate Current - 5.35 5.35 amps 
Zero-Signal Plate Current 2.5 2.5 amps 
Max-S ignal Screen Current* . l 95 .170 mA 
Peak RF Grid Voltage 280 290 volts 
Driving Power 0 0 wa tts 
Plate Dissipation 16,800 20 ,500 wa tts 
Plate Output Power - 25 ,000 33,000 watts 
Resonant Load Impedance 840 11 00 ohms 

NOTE: "TYPIC AL OPERATION" data are obtained by calculation fro m published characteristic curves and confirmed by direct tests. No allowance is made for 
circuit losses of any kind. Adj ustm ent of the rf grid dri ve to obtain the specified plate current at the specified grid bias, screen voltage, and plate voltage 
is assumed. If this procedure is followed, there wi ll be little va riation in output power when tubes are changed, even though there may be some variations 
in gri d and screen currents. Th e grid and screen currents which result when the desired plate current is obtained are incidental and vary from tube to 
tube. These current variations ca use no diffi culty so long as the circuit ma intains the correct voltage in the presence of the variations in current. If grid bi as 
is obtained principally by means of a grid resisto r, the resistor must be adjustable to obtain the required bias voltage when the correct rf driving voltage 
is applied. 
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------------------------- 4CV35,000A e-
APPLICATION 

MECHANICAL 

Mounting - The 4CV35 ,000A must be oper
ated with its axis vertical, base up in an EIMAC 
BR-200 boiler. Care must be exercised when 
installing to insure that the boiler is level, the 
water is at the proper level and that the flange 
of the tube makes a vapor tight seal against the 
the rubber O-ring and boiler. A typical vapor 
cooling system is shown on the opposite page. 

Sachet - The EIMAC SK-310 socket is avail
able for use with the 4CV35,000A. Filament. 
control grid and screen grid connections are 
made to this socket. 

Cooling - Cooling is accomplished by im
mersing the anode in the distilled water filled 
BR-200 boiler. The energy dissipated at the 
anode causes the water to boil at the surfaces of 
the anode , be converted into steam and be car
ried away to the condenser. The boiling action 
keeps the anode surfaces at approximately 
100 C. In a properly designed boiler-tube sys
tem ( such as the 4CV35,000A and BR-200), it 
is extremely unlikely that the anode surfaces 
will ever exceed 110 C - well below the 250°C 
maximum rating - at full dissipation ratings. 

The water in the boiler must be maintained 

at a constant level. Just below the top of the 
fins on the anode cooler. This is accomplished 
automatically in the vapor cooling system 
shown. Condensate from the condenser is re
turned to the boiler to maintain this constant 
fluid level. Any losses or drops in liquid level 
are sensed by the control box CB-202. A low 
water level in the control box activates the sole
noid water valve , allowing make-up water from 
the reservoir to enter the boiler. When the 
proper level is reached, the control box de
energizes the solenoid, stopping the flow from 
the reservoir. A second switch in the control 
box is energized if the water level drops to a 
lower level because of an empty reservoir or a 
constriction in the line. This switch may be used 
to shut down the equipment or activate an alarm. 

For reliable operation, it is important that the 
control box and boiler be mounted so that the 
level sensed by the control box is exactly the 
same as the level in the boiler. 

Air cooling of the tube base is required. 100 
CFM minimum should be directed straight 
down toward the center of the SK-310 socket 
from a blower or duct, not more than 5½ 
inches from the socket. 

VAPOr. COOLING SYSTEM 
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-------------------------4CV35,000A e-
ELECTRICAL 

Filament Operation - The rated filament 
voltage for the 4CV35 ,000A is 6.3 volts. Fila
ment voltage , as measured at the socket, must 
be maintained at 6.3 volts plus or minus five 
percent to obtain maximum tube life. The use 
of a constant voltage filament transformer is 
recommended. 

Control-Grid Operation - The 4CV35,000A 
control grid has a maximum dissipation rating 
of 200 watts. Precautions should be observed to 
avoid exceeding this rating. Grid dissipation is 
the product of the de grid current and the peak 
positive grid voltage swing. 

Screen-Grid Operation - The power dissi
pated by the screen must not exceed 450 watts. 
Screen dissipation , in cases where no ac is ap
plied to the screen is the product of screen volt
age and screen current. If the screen voltage is 
modulated , the screen dissipation will depend 
upon loading, driving power and screen voltage. 

Screen dissipation is likely to rise to excessive 

values when the plate voltage , bias voltage or 
plate load are removed with filament and screen 
voltages applied. Suitable protective means must 
be provided to limit the screen dissipation in the 
event of these failures. 

Plate Dissipation - The plate dissipation rat
ing of 35 ,000 watts attainable through vapor 
cooling provides a large margin of safety. It is 
unlikely that this rating will be exceeded, even 
during tuning periods. 

When the 4CV35,000A is used as a plate
modulated rf amplifier , this rating is reduced to 
23 ,000 watts with a reduced plate input rating 
of 8000 volts and 4.0 amps. 

Special Applications - If it is desired to oper
ate this tube under conditions widely different 
from those given here , write to Power Grid 
Tube 1arketing Department, Ell\1AC Division of 
Varian , 301 Industrial Way, San Carlos, Cali
fornia for information and recommendations. 
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E I MAC 
Di n of Va 1an 

The EIMAC 4CV50,000E is a ceramic/ metal , vapor-cooled power te
trode intended for use at the 50 to 100 kilowatt output power level. This 
tube is characterized by low input and feedback capacitances and low in

temal lead inductances. A rugged mesh thoriated tungsten filament pro
vides adequate emission over the long operating life. It is recommended 
for use as a class C rf amplifier or oscillator, a class AB rf linear ampli
fier or a class AB push-pull af amplifier or modulator. The 4CVS0,000E 
is also useful as a plate and screen modulated class C rf amplifier. The 
vapor cooled anode is rated at 50 kilowatts dissipation. 

GENERAL CHARACTERISTICS1 

ELECTRICAL 

Filament: Mesh Thoriated Tungsten 
Voltage . . . . . . . . . . . . . . . . . ....... . 
Current, at 12.0 volts . ................ . 

Amplification Factor (Average) 
Grid to Screen . . ................. ... . 

Direct Interelectrode Capacitances (grounded cathode) 
Input . . . . . . ............... . 
Output . . . . . . . . . . . . . . . ........ . 
Feedback . ............ .. . . .. .. ....... . 

Frequency of Maximum Rating: 

12 ± 0.6 V 
220 A 

4.5 

cw ............................................ . 

4CV50,000E 

VAPOR COOLED 

POWER TETRODE 

Shown with 
bo i I er removed. 

310 pF 

53 pF 
0.7 pF 

110 MHz 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

MECHANICAL 

Maximum Overall Dimensions: 
Length (less boiler) ................................... 11. 500 in; (292.1 mm) 
Diameter ......... . ................................ 9.531 in; (241.0 mm) 
Net Weight (less boiler) .... ............................... 31.5 lb; (14.3 kg) 

Operating Position ..................................... Vertical, base down 

Maximum Operating Temperature: 
Ceramic/Metal Seals and tenninals 250° C 

Cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vapor and Forced Air 
Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Special 
Recommended Air System Socket . . . . . . . . . . . . . . . . . . . . . . . . . . EIMAC SK-2000 Series 
Recommended Boiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EIMAC BR-700 Series 

(Effective 5-1-70) © 1970 by Varian Printed in U.S.A. 



-0 4CV50,000E 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE .......•. 17,500 VOLTS 

DC SCREEN VOLTAGE •••...... 2,500 VOLTS 

DC PLATE CURRENT .......••. 12.0 AMPERES 

PLATE DISSIPATION .......... 50,000 WATTS 

SCREEN DISSIPATION . . . . . . . . . 1,500 WATTS 

GRID DISSIPATION ...... . ... 400 WATTS 

1. Adjust to specified zero-signal de plate current. 

2. Approximate value. 

RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR 
Class C Telegraphy or FM Telephony 
(Key-Down Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE .•...•..•. 
DC SCREEN VOLTAGE •. ..•. •.. 
DC PLATE CURRENT ....•..... 
PLATE DISSIPATION ....•..•.. 
SCREEN DISSIPATION ....•.... 
GRID DISSIPATION .... .... •• 

17,500 
2,500 

12.0 
50,000 

1,500 
400 

VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 

PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE .........• 
DC SCREEN VOLTAGE ....••.•. 
DC PLATE CURRENT ..•.••.•.• 
PLATE DISSIPATION 1 .•....... 
SCREEN DISSIPATION 2 ......••. 
GRID DISSIPATION2 ••.•...•.. 

15,000 VOL TS 
2,000 VOLTS 

12.0 AMPERES 
33,000 WATTS 

1,500 WATTS 
400 WATTS 

1. Corresponds to 50,000 watts at 100% sine-wave 
modulation. 

2. Average, with or without modulation. 

AUDIO FREQUENCY POWER AMPLIFIER 
OR MODULATOR 
Class AB1, Grid Driven (Sinusoidal Wave) 

ABSOLUTE MAXIMUM RATINGS (Per Tube) 

DC PLATE VOLTAGE ..•.•...•. 
DC SCREEN VOLTAGE .•.....• 
DC PLATE CURRENT •••...•... 
PLATE OI SSI PATI ON .•.....•.• 
SCREEN DISSIPATION .. • ....•. 
GRID DISSIPATLON ..•... . . .• 

2. 

17,500 VOLTS 
2,500 VOLTS 

12.0 AMPERES 
50,000 WATTS 

1,500 WATTS 
400 WATTS 

TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB1, Grid Driven, Peak Envelope or Modulation 
Crest Conditions. 

Plate Voltage ....•......••..•....•. 
Screen Voltage ..•............•.••.. 
Grid Voltage 1 ....•....•.•.........• 
Zero-Signal Plate Current ........ . 
Single Tone Plate Current ............. . 
Peak rf Grid Voltage 2 ........ ...... . 
Resonant Load Impedance ............. . 
Plate Dissipation · .................. . 
Plate Output Power ................. . 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Plate Voltage .................. 15.0 
Screen vo I tage . . . . . . . . . . . . . . . . . 1. 5 
Grid Voltage .................. -800 
Plate Current . . . . . . . . . ........ 9.0 
Screen Currentl. . . . . . . . 0.9 
Grid Current 1. . . . . . . . . . . . . . . . . 125 
Peak rf Grid Voltage 1. . . . . . . . . . . 880 
Calculated Driving Power 1. . . . . • . . . 110 
Plate Dissipation . . . . . . . . . . . . . . 25 
Plate Output Power . . . . . . . . . . . . . 110 
Resonant Load Impedance .......... 820 

1. Approximate value 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Plate Voltage. . . . . . . . . . . . . . . . . 9.0 
Screen Voltage . . . . . . . . . . . . . . . 750 
Grid Voltage .•............... -600 
Plate Current ................. 7.41 
Screen Current~ ............... 0.69 
Grid Current ................. 0.333 
Peak af Screen Voltage 3 

(100% modulation) ........... 750 
Peak rf Grid Voltage 3 . . . . . . . . . . . 750 
Calculated Driving Power .. ....... 250 
Plate Dissipation . . . . . . . • • . 12.5 
Pl ate Output Power . . . . . . . . . . . . . 54. 2 

3. Approximate value. 

TYPICAL OPERATION (T"° Tubes) 

Plate Voltage .................... . 
Screen Voltage .........•.......... 
Grid Voltage 1 / 3 .................. . 
Zero-Si gna I Plate Current ............ . 
Max. Signal Plate Current ............ . 
Max. Si gna I Screen Current 1 .... .. ..... . 
Peak af Grid Voltage 2 .... ........... . 
Peak Driving Power ................ . 
Max. Signal Plate Dissipation 2 ........ . 
Plate Output Power .. ......... . 
Load Resistance (plate to plate) ........ . 

1. Approximate value. 
2. Per tube. 

1 o.o kVdc 
1.8 kVdc 

-260 Vdc 
3.4 Ade 

9.14 Ade 
230 V 

600 D 
35 kW 
57 kW 

15.0 kVdc 
1.5 kVdc 

-800 Vdc 
11.5 Ade 
0.83 Ade 
160 mAdc 
925 V 

150 VI' 
36 kW 

137 kW 
615 n 

14.0 kVdc 
•750 Vdc 
-600 Vdc 
9.25 Ade 
1.15 Ade 

0.833 Ade 

750 V 

820 V 

685 W 
21.5 kW 
110 kW 

15.0 kVdc 
1.25 kVdc 
-280 Vdc 

5.0 Ade 
18.6 Ade 
0.6 Ade 
275 V 

0 w 
41.7 kW 
195 kW 

1a70 n 

3. Adjust to give stated zero-signal plate current. 



---------------------- 4CV50,000E e-
NOTE· TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character

istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages 1s assumed. If this procedure is followed, there will be l1ttlevar1at1on 1n output 
power when the tube 1s changed , even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias 1s obtained princiµally 
by means of a gr 1d resistor, the resistor must be adJustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 

Heater: Current at 12.0 volts .................. . . . . . . . . . . . . . . 200 230 A 
Interelectrode Capacitances (grounded cathode connection) 

Input 290 330 pF 
Output ............................. . 47.0 57.0 pF 
Feedback ...... ..................... . 1.0 pF 

Interelectrode Capacitances (grounded grid connection) 
Input 130 150 pF 
Output .. 47.0 57.0 pF 
Feedback 0.5 pF 

APPLICATION 

MECHANICAL 
MOUNTING - The 4CVS0,000E must be operated 
with its axis vertical. The base of the tube must 
be down. 

SOCKET - The EIMAC sockets type SK-2000 
series are recommended for use with the 4CV-
50 ,000E. 

COOLING - Cooling is accomplished by im
mersing the anode in the distilled water filled 
EIMAC boiler. The energy dissipated at the anode 
causes the water to boil at the surfaces of the 
anode, to be converted into steam and be carried 
away to the condenser. The boiling action keeps 
the anode surfaces at approximately 100°C. In a 
properly designed boiler-tube system, it is ex
tremely unlikely that the anode surfaces will 
ever exceed 110° C at full dissipation ratings. 

Air cooling of the tube base is required whenever 

filament voltage is applied . A minimum air flow of 
100 cfm should be ducted toward the center of the 
EIMAC SK-2000 socket from a blower or fan. Pres
sure drop through the SK-2000 socket is approxi
mately 0.5 inches of water. The air system must 
be capable of supplying 100 cfm into this head. 

The water used as a coolant in the vapor 
phase cooling system is continuously distilled. 
It is imperative that the re sis ti vi ty of the water 
be maintained above 200,000 ohms/cm3. The 
entry of any contaminator to the system must be 
prevented. The use of any lead bearing alloys 
such as brass or soft/ solder in fabrication of the 
cooling system must be avoided since steam 
leaches out the lead, contaminating the coolant. 

The water in the boiler must be maintainea 

at a constant level which may be accomplished 
automatically in an EIMAC vapor cooling system. 
Con dens ate from the condenser is returned to the 
boiler to maintain a constant coolant level. Any 
losses or drops in coolant level are sensed and 
makeup water enters the boiler from the reservoir. 
When the proper level is reached the flow from 
the reservoir is stopped automatically. A switch 
is energized when the reservoir water level drops 
to a low level. This switch may be used to shut 
down the equipment or activate an alann. 

Sui table materials for a cooling system are 
copper, hard solder, and polypropylene. Any 
contamination of the water causes leakage cur
rent to flow through the water supply lines to 
ground. When the resistivity is low this leakage 
current power will cause boiling in the lines, 
interfering with the proper operation of the system. 

The user must be prepared to flush the system 
on initial startup to purge any contamination 
which may have entered the components during 
shipment or assembly. 

3 



-e 4CV50,000E 

ELECTRICAL 

FILAMENT OPERATION - Filament voltage 
should be measured at the socket with a 1 per
cent rms responding meter. The peak emission 
at rated filament voltage of the EIMAC 4CV

S0,000E is normally many times the peak emis
sion required for communication service. A small 
decrease in filament temperature due to reduc
tion of filament voltage can increase the life of 
the 4CVS0,000E by a substantial percentage. It 
is good practice to determine the nominal fila
ment voltage for a particular application that will 
not adversely affect equipment operation. This 
is done by rr.easuring some important parameter 
of performance such as plate current, power out
put, or distortion while filament voltage is re
duced on the 4CV50,000E. At some point in 
f i 1 amen t voltage there will be noticeable 
reduction in plate current, or power output, or an 
increase in age slightly higher than the point 
at which performance appears to deteriorate. 
This point should be periodically checked to 

maintain proper operation. 

GRID OPERATION - The 4CV50,000E control 
grid is rated at 400 watts of dissipation. Grid 
dissipation is the approximate product of grid 
current and peak positive grid voltage. 

SCREEN OPERATION - The power dissipated 
by the screen grid must not exceed 1500 watts. 
Where no ac is applied to the screen, dissipation 
is the product of de screen voltage and de screen 
current. With screen modulation the dissipation 
is dependent on rms screen voltage and rms 
screen current. Plate voltage, plate load or bias 
voltage must never be removed while filament 

and screen voltages are present since the screen 
dissipation rating will be exceeded. Suitable 
protective means must be provided to prevent any 
of these conditions. 

4 

The 4CV50,000E may exhibit reversed screen 
current to a greater or lesser degree depending 
on operating conditions. The screen supply volt
age must be maintained constant for any values 
of negative and positive screen current which 
may be encountered. Dangerously high plate cur
rent may flow if the screen power supply exhibits 
a rising voltage characteristic with negative 
screen current. Stabilization may be accomplished 
with a bleeder resistor connected from screen to 

cathode, or an electron-tube regulator circuit may 
be employed in the screen supply. It is absolutely 
essential to use a bleeder if a series electron
tube regulator is employed. 

PLATE DlSSlPATlON - The plate dissipation 
of 50 kilowatts attainable through vapor cooling 
provides a large margin of safety in most appli
cations. The rating may be exceeded for brief 
periods during tuning. When the 4CV50,000E is 
used as a plate-modulated rf amplifier, plate 
dissipation under carrier conditions is limited 
to 33,300 watts. 

HIGH VOLT AGE - Normal operating voltages 
used with the 4CVS0,000E are deadly, and the 
equipment must be designed properly and opera
ting precautions must be followed. Design all e
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri
mary circuits of the power supply and to dis
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or "cheated" to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 

X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CVS0,000E, operating 
at its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through
out the tube's life. Periodic checks on the X-ray 
level should be made, and the tube should never 

be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 
an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 

Operation of high-voltage equipment with 
interlock switches "cheated" and cabinet doors 
open in order to be better able to locate an equip
ment malfunction can result in serious X-ray 
exposure. 



RADIO FREQUENCY RADIATION - Avoid ex
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 

and it is worth noting that some commercial 
dielectric heating units actually operate at fre
quencies as low as the 13 and 27 MHz bands. 

Many EIMAC power tubes, such as the 4CV-
50,000E, are specifically designed to generate or 
amplify radio frequency power. There may be a 
relatively strong rf field in the general proximity 
of the power tu be and its associated circuitry - - -

the more power involved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit its elf. 

FAULT PROTECTION - In addition to normal 
plate overcurrent interlock, screen current inter
lock, and coolant flow interlock , it is good 
practice to protect the tube from internal damage 
which could result from occasional plate arcing 
at high anode voltages. 

In all cases some protective resistance , 5 
ohms to 25 ohms, should be used in series with 
the tube anode to absorb power supply stored 
energy in case a plate arc should occur. If power 
supply stored energy exceeds 750 watt seconds, 
some form of electronic crowbar which will dis
charge power supply capacitors in a few micro
seconds following indication of start of a plate 
arc is recommended. 

SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif
ferent from those listed here, write to Application 
Engineering, Power Grid Tube Di vision, EIMAC 
Division of Varian, 301 Industrial Way, San 
Carlos, California 94070, for information and 
recommendations. 

5 
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¼-ZOUNC-2B 
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DIMENSIONAL DATA 

DIM . 
INCHES MILLIMETERS 

MIN . MAX . MIN . MAX. 

A 9.468 9.531 240.49 242.09 

B 5.000 5.250 127.00 133.35 

C -- -- -- --
D 1.230 1.270 31.24 32 .26 

E 3.865 3.885 98.17 98.68 

F 4.240 4.260 107.70 108.20 

G 4.490 4.510 114.05 114.55 

H 7_750· 196.85. 

J 0.069 0.149 1.75 3.78 

K 0.382 0.462 9.70 11.73 

L 0 .797 0.922 20.24 23.42 

M 4.875 5.000 123.83 127.00 

N 11.500. 292.10· 
p 1.437. 36.50· 

R 0.469 0.531 11.91 13.49 

s 22 112°· 22 112°. 

T 30•· 30°. 

·REFERENCE DIMENSIONS ARE FOR INFORMATION 
ONLY AND ARE NOT REQUIRED FOR INSPECTION 
PURPOSES 

NOff NOMINAL OVERALL HEIGHT WITH 
BOILER = 13 .0 INCHES (330.2 mm) . 
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TECHNICAL DAU 

The EIMAC 4CVS0,000J is a ceramic / metal , vapor-cooled power tetrode 
intended for use at the 50 to 100 kilowatt output power level. This tube is 
characterized by low input and feedback capacitances and low internal 
lead inductances. A rugged mesh thoriated tungsten filament provides ade
quate emission over the long operating life. It is recommended for use as 
a class AB 1 rf linear amplifier. The vapor cooled anode is rated at 50 kilo
watts dissipation. 

GENERAL CHARACTERISTICS 1 

ELECTRICAL 

Filament: Mesh Thoriated Tungsten 
Voltage ................................ . 
Current , at 12.0 volts ....................... . 

Amplification Factor (Average) 
Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . . .... 

Direct Interelectrode Capacitances (grounded cathode) 

12 ± 0.6 V 
220 A 

4CV5 O,OOOJ 

VAPOR COOLED 

POWER TETRODE 

ii;!'® 4CV50,000J 

4.5 

Cin ............................................ .. ..... . 310 pF 

48 pF 
1.0 pF 

Cout .................................................. . 
Cgp ................................................... . 

Frequency of Maximum Rating: 
CW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110 MHz 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

MECHANICAL 

Overall Dimensions: 
Length (less boiler) 
Diameter ........................................ . 

11.500 in; 292.1 mm 
9.531 in; 241.0 mm 

31.5 lb; 14.3 kg Net Weight (less boiler) ............................... . 
Operating Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vertical, base down 
Maximum Operating Temperature: 

Ceramic/ Metal Seals and terminals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250°C 
Cooling ......................................... . 
Base ........................................... . 
Recommended Air System Socket ......................... . 
Recommended Boiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

(Effective 7-15-71) © 1971 by Varian 

.. Vapor and Forced Air 

. . . . . . . . . . . Special 

EIMAC SK-2000 Series 
EIMAC BR-710, 720 

Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



4CV50,000J 

2 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN Class AB 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE ..... . ... . 
DC SCREEN VOLTAGE ... .. . .. . 
DC PLATE CURRENT . . .. . . ... . 
PLATE DISSIPATION . ........ . 
SCREEN DISSIPATION . .... . .. . 
GRID DISSIPATION ... .... ... . 

17,500 VOLTS 
2,500 VOLTS 

12. 0 AMPERES 
50,000 WATTS 

1,500 WATTS 
400 WATTS 

1. Adjust to spe c ified zero-signal de plate current. 
2. Approximate value. 
3. The IMO products are referenced against one tone 

of a two-equa I tone si gna I. 

TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB1 , Grid Driven Peak Envelope or Modulation 
Crest Conditions 

Plate Voltage .... . .. . . . ... .. .... . 
Screen Voltage .... . .. ... ... .. ....• 
Grid Voltage 1 . . . . . ... . .. . ....... . . 
Zero-Signal Plate Current ......... . . . . 
Single-Tone Plate Current ............ . 
Peak rf Grid Voltage ? . ........ . . . .. . 
Resonant Load Impedance . . ...... . ..• . 
Plate Dissipation ...... . ......... . 
Plate Output Power ........ .. . . .. .. . 
lntermod. Distortion Products 3 

3rd Order ........... . . . ... . . 
5th Order . ..... . .. •.. . . ....... 

8.3 kVdc 
1.5 kVdc 

-250 Vdc 
3.6 Ade 
9.8 Ade 
250 V 

413 0 
35 kW 
45 kW 

-46 dB 
-60 dB 

NOTE: TYPIC AL OPERATION data are obtained from direct measurement or by calculation from published character
isti c curves . Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias , 
screen and p late voltages i s assumed. If this procedure i s followed. there will be little var iat i on in output 
power when the tube is changed , even though there may be some variation in grid and screen current. The grid 
and screen currents wh i ch result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variati ons cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variati ons in current. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Heater: Current at 12.0 volts 

Min. 

200 

Max. 

230 A 
Interelectrode Capacitances (grounded cathode connection) 

Cin . 290 330 pF 
Cout .............................. . 42.0 53.0 pF 

Cgp .......•..................... . .. 1.5 pF 
Interelectrode Capacitances (grounded grid connection) 

Cin . 113 137 pF 
Cout 45 .0 55.0 pF 
Cgk. 0.5 pF 

APPLICATION 

MECHANICAL 

MOUNTING - The 4CVS0,000J must be operated 
with its axis vertical. The base of the tube must 
be down. 

SOCKET - The EIMAC sockets type SK-2000 
series are recommended for use with the 4CV-
50,000J. 

COOLING - Cooling is accomplished by im
mersing the anode in the distilled water filled 
EIMAC boiler. The energy dissipated at the anode 
causes the water to boil at the surfaces of the 
anode , to be converted into steam and be carried 
away to the condenser. The boiling action keeps 
the anode surfaces at approximately 100° C. In a 

properly designed boiler-tube system , it is ex-

tremel y unlikely that the anode surfaces will 
ever exceed 110° C at full dissipation ratings. 

The water in the boiler must be maintained 
at a constant level which may be accomplished 
automatically in an EIMAC vapor cooling system. 

Condensate from the condenser is returned to the 
boiler to maintain a constant coolant level. Any 
losses or drops in coolant leve 1 are sensed and 
makeup water enters the boiler from the reservoir. 
When the proper level is reached the flow from 
the reservoir is stopped automatically. A switch 
is energized when the reservoir water level drops 
to a low level. This switch may be used to shut 
down the equipment or activate an alarm. 

Air cooling of the tube base is required when

ever filament voltage is applied. A minimum air 



flow of 100 cfm should be ducted toward the cen
ter of the EIMAC SK-2000 socket from a blower or 
fan. Pressure drop through the SK-2000 socket is 
approximately 0.5 inches of water. The air system 
must be capable of supplying 100 cfm into this 
head. 

The water used as a coolant in the vapor 
phase cooling system is continuously distilled. 
It is imperative that the resistivity of the water 
be maintained above 200,000 ohms / cm . The 
entry of any contaminator to the system must be 
prevented. The use of any lead bearing alloys 
such as brass or soft / solder in fabrication of the 
cooling system must be avoided since steam 
leaches out the lead, contaminating the coolant. 

Suitable materials for a cooling system are 
copper, hard solder, and polypropylene. Any con

tamination of the water causes leakage current to 
flow through the water supply lines to ground. 
When the resistivity is low this leakage current 
power will cause boiling in the lines, interfering 
with the proper operation of the system. 

The user must be prepared to flush the system 
on initial startup to purge any contamination 
which may have entered the components during 
shipment or assembly. 

ELECTRICAL 

FILAMENT OPERATION - Filament voltage 
should be measured at the socket with a 1 per
cent rms responding meter. The peak emission 
at rated filament voltage of the EIMAC 4CV
S0,000J is normally many times the peak emis
sion required for communication service. A small 
decrease in filament temperature due to reduc
tion of filament voltage can increase the life of 
the 4CVS0,000J by a substantial percentage. It 
is good practice to determine the nominal fila
ment voltage for a particular application that will 
not adversely affect equipment operation. This 
is done by measuring some important parameter 
of performance such as plate current, power out
put, or distortion while filament voltage is re

duced on the 4CV50,00~J. At some point in fila
ment voltage there will be noticeable reduction 
in plate current, or power output, or an increase 
in distortion. Operation must be at a filament volt
age slightly higher than the point at which perform
ance appears to deteriorate. This point should be 
periodically checked to maintain proper operation. 

GRID OPERATION - The 4CVS0,000J control 
grid is rated at 400 watts of dissipation. Grid 
dissipation is the approximate product of grid 
current and peak positive grid voltage. 

4CV50,000J 

SCREEN OPERATION - The power dissipated 
by the screen grid must not exceed 1500 watts. 
Where no ac is applied to the screen, dissipation 
is the product of de screen voltage and de screen 
current. With screen modulation the dissipation 
is dependent on rms screen voltage and rms 
screen current. Plate voltage, plate load or bias 
voltage must never be removed while filament 
and screen voltages are present since the screen 
dissipation rating will be exceeded. Suitable 
protective means must be provided to prevent any 
of these conditions. 

The 4CVS0,000J may exhibit reversed screen 
current to a greater or lesser degree depending 
on operating conditions . The screen supply volt
age must be maintained constant for any values 
of negative and positive screen current which 

may be encountered. Dangerously high plate cur
rent may flow if the screen power supply exhibits 
a rising voltage characteristic with negative 
screen current. Stabilization may be accomplished 
with a bleeder resistor connected from screen to 
cathode, or an electron-tube regulator circuit may 
be employed in the screen supply. It is absolutely 
essential to use a bleeder if a series electron
tube regulator is employed. 

PLATE DISSIPATION - The plate dissipation 
of 50 kilowatts attainable through vapor cooling 
provides a large margin of safety in most appli
cations. The rating may be exceeded for brief 
periods during tuning. When the 4CVS0,000J is 
used as a plate-modulated rf amplifier, plate 
dissipation under carrier conditions is limited 
to 33,300 watts. 

HIGH VOLTAGE - Normal operating voltages 
used with the 4CVS0,000J are deadly, and the 
equipment must be designed properly and opera
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri
mary circuits of the power supply and to dis

charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or "cheated' ' to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 

X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CVS0,000J, operating 
at its rated voltages and currents, is a potential 
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X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage . X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through
out the tube's life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 

Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 
an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 

Operation of high-voltage equipment with 
interlock switches "cheated" and cabinet doors 
open in order to be better able to locate an equip
ment malfunction can result in serious X-ray 
exposure. 

RADIO FREQUENCY RADIATION - Avoid ex
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre
quencies as low as the 13 and 27 MHz bands. 

4CV50 ,000J 

Many EIMAC power tubes , such as the 4CV-
50,000J, are specifically designed to generate or 
amplify radio frequenc y power. T here may be a 
relatively strong rf field in the general proximity 
of the power tu be and its assoc iated circuitry - - -
the more power involved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinit y of the power amplifie r unit itself. 

FAULT PROTECTION - In addition to normal 
plate overcurrent interlock, screen c urrent inter
lock, and coolant flow interlock, it is good 
practice to protect the tube from internal damage 
which could result from occasional plate arc in g 
at high anode voltages. 

In all cases some protective resistance, 5 

ohms to 25 ohms, should be used in series with 
the tube anode to absorb power supply stored 
energy in case a plate arc should occur . If power 
supply stored energy exceeds 750 watt seconds, 
some form of electronic crowbar which will dis
charge power supply capacitors in a few micro
seconds following indication of start of a plate 

arc is recommended. 

SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions wide ly dif
ferent from those listed here, write to Application 
Engineering, Power Grid T ube Division, EIM_AC 
Division of Varian, 301 Industrial Way, San 
Carlos , California 94070, for information and 
recommend at ions. 

4 
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DIMENSIONAL DATA 

INCHES MILLIMETERS 
DIM . 

MIN . MAX. MIN . MAX. 

A 9.468 9.531 240.49 242.09 

B 5 .000 5.250 127.00 133.35 

C -- -- -- --
D 1.230 1.270 31.24 32 .26 

E 3.865 3.885 98.17 98.68 

F 4 .240 4 .260 107.70 108.20 

G 4.490 4.5 10 114.05 11 4 .55 

H 7_750· 196.85 . 

J 0.069 0 .1 49 1.75 3.78 

K 0 .382 0.462 9.70 11.73 

L 0 .797 0.922 20.24 23.42 

M 4.875 5.000 123.83 127.00 

N 11.500' 292.10· 
p 1.437 · 36.50 . 

R 0.469 0.531 11 .91 13 .49 

s 22 1/2° . 22 1/2°. 

T 30°. 30°. 

·R EFERENCE DIMENSIONS ARE FOR INFORMATION 
ONLY ANO ARE NOT REQUIRED FOR INSPECTION 
PURPOSES. 

NOTE, NOMINAL OVERALL HEIGHT WITH 
BO IL ER • 13.0 INCHES (330 .2 mm}. 

J ANODE 

~ 

@ 
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The EIMAC 8351/4CV100,000C is a ceramic-metal, vapor-cooled power 
tetrode intended for use at the 100 to 200 kilowatt output power level. It is 
recommended for use as a Class-C rf amplifier or oscillator, a Class-AB, rf 

linear amplifier or a Class-AB, push-pull af amplifier or modulator. The 8351/ 

4CV100,000C is also useful as a plate and screen modulated Class-C rf amplifier. 
The vapor-cooled anode is rated at 100 kilowatts of plate dissipation 

when mounted in the EIMAC BR-300 series boiler. 

GENERAL CHARACTERISTICS 
ELECTRICAL 
Filament : Thoriated Tungsten 

Voltage 
Current 

Amplification Factor (Grid-Screen) (avera ge) -

Interelectrode Capacitances, Grounded Cathode 
Input - - - -
Output - - - - -

Feedback - - - - - - - - - -

Interelectrode Capacitances, Grounded Grid 
Input 
Output - - - - - - -
Feedback - -

Min. 
420 
46 

1.5 

170 
48 

10 V 

300 A 

4.5 

Max. 
500 pF 

56 pF 
3.2 pF 

210 pF 
58 pF 

0.6 pF 

Frequency for Maximum Ratings - - - - - - - - 30 MHz 

MECHANICAL 
Base - - - - - - - -
Maximum Seal Temperature -1 
Maximum Anode Flange Temperature - - - -

Recommended Socket 

Recommended Boiler 

Operating Position 
Maximum Dimensions: 

- - - -
- - - -

8351 

4CV100,000C 
VAPOR COOLED 

POWER TETRODE 

Special, graduated rings 
- - - - 250°C 

130° C 

- EIMAC SK-1500 Series 

EIMAC BR-300 Series 
Vertical, base up 

- - - - 17 .0 in 
- - 10.0 ,in 

Height - -
Diameter -

Cooling -
Net Weight - - - -

Liquid to vapor and forced air 
- - 95 lbs 

Shipping Weight (approximate) - - - - - - - - - 150 lbs 

RADIO-FREQUENCY POWER AMPLIFIER OR OSCILLATOR TYPICAL OPERATION (Frequencies below 30 megacycles) 

Class-C Telegraphy or FM Telephony (Key-down conditions) DC Plate Voltage - - - - - - - - 15 17 .5 kV 
DC Screen Voltage - 1.5 1.5 kV 
DC Grid Voltage - - - - - -1020 -1050 V 

MAXIMUM RATINGS DC Plate Current • . - - - • 11.8 11 .8 A 
DC PLATE VOLTAGE - - - 20 ,000 VOLTS DC Screen Current - 1.0 1 .0 A 
DC SCREEN VOLTAGE - - - 2500 VOL TS DC Grid Current - - - - - - 100 100 mA 
DC PLATE CURRENT - 15.0 AMPS Peak RF Gr id Voltage - - - - - - - 1220 1250 V 
PLATE DISSIPATION - 100,000 WATTS Driving Power* - - - - - 120 125 w 
SCREEN DISSIPATION - 1750 WATTS Plate Dissipation - - 38 38 .5 kW 
GRID DISS! PAT ION - 500 WATTS Plate Output Power - - - - - - - 139 168 kW 

Resonant Load Impedance - - - 600 710 Q 

(Effective 2-1-68) @ 1963, 1968 by Varian Printed in U.S.A. 
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PLATE-MODULATED RADIO-FREQUENCY 
POWER AMPLIFIER-CATHODE DRIVEN 

Class-C Telephony (Carrier conditions except where noted) 

MAXIMUM RATINGS 
DC PLATE VOLTAGE - 17 ,500 VOLTS 
DC SCREEN VOLTAGE - 2000 VOL TS 
DC PLATE CURRENT -
PLATE DISSIPATION ' -
SCREEN DISSIPATION :f: 
GRID DISS! PATION :f: -

15 .0 AMPS 
66 ,500 WATTS 

1750 WATTS 
500 WATTS 

* Corresponds to 100,000 watts at 100 per cent sine wave 
modulation 

* * Approximate value 
t Calculated low frequency drive power 
:f: Average, with or without modulation 

AUDIO-FREQUENCY AMPLIFIER OR MODULATOR 
Class-AB1 

MAXIMUM RATINGS 
DC PLATE VOLTAGE -
DC SCREEN VOLTAGE -
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION -
GRID DISSIPATION -
*Per Tube 

'*Aooroximate value 

20 ,000 
2500 
15.0 

-100 , 000 
1750 
500 

PLATE-MODULATED RADIO-FREQUENCY 
POWER AMPLIFIER-GRID DRIVEN 

VOLTS 
VOLTS 
AMPS 
WATTS 
WATTS 
WATTS 

C lass-C Telephony (Carrier conditions except where noted) 

MAXIMUM RATINGS 
DC PLATE VOLTAGE - 17 ,500 VOL TS 
DC SCREEN VOLTAGE - - - 2000 VOL TS 
DC PLATE CURRENT - 15.0 AMPS 
PLATE DISSIPATION 66,500 WATTS 
SCREEN DISSIPATION+- 1750 WATTS 
GRID DISSIPATION+ 500 WATTS 
*Voltages given are referenced to ground 
+Average, with or without modulation 

RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB

1 

MAXIMUM RATINGS 

DC PLATE VOLTAGE - - - 20 ,000 
DC SCREEN VOLTAGE - 2500 
DC PLATE CURRENT - 15.0 
PLATE DISSIPATION 100 ,000 
SCREEN DISSIPATION - 1750 
GRID DISSIPATION 500 

'Approximate value 

VOLTS 
VOL TS 
AMPS 
WATTS 
WATTS 
WATTS 

4CV100,000C 

TYPICAL OPERATION (Frequencies below 30 megacycles) 

DC Plate Voltage - • - • - 14 16 kV 
DC Screen Voltage 750 750 V 
Peak AF Screen Voltage 

(for 100% modulation•· 
DC Grid Voltage -
DC Plate Current - -
DC Screen Current 
DC Grid Current -
Peak RF Grid Voltage- -
Grid Driving Power t -
Plate Dissipation - - - -
Plate Output Power 
Resonant Load Impedance 

TYPICAL OPERATION (Two Tubes ) 

DC Plate Voltage - - - - - - -
DC Screen Voltage 
DC Grid Voltage - - -
Max-Signal Plate Current - - - -
Zero-Signal Plate Current 
Max-Si gna I Screen Current** 
Peak AF Driving Voltage* -
Driving Power - - - - -
Load Resistance, Plate-to-Plate 
Max-Signal Plate Dissipation* -
Max. Signal Plate Output Power 

750 
-700 

9.1 
2 .0 
1.0 

1000 
1000 
20.4 
107 
790 

15 
1.5 

-360 
18 8 
6 .0 

0 .690 
350 

0 
1800 
47 .3 

187.4 

750 V 
-700 V 
12.0 A 
1.75 A 
1.20 
1050 
1260 
54.0 

A 
V 
w 
kW 
kW 
0 

138.5 
620 

18 
1 .5 

-380 
20.0 

6 .0 
0 .700 

380 
0 

2080 
56.8 

246.4 

kV 
kV 
V 
A 
A 
A 
V 
w 
0 
kW 
kW 

TYPICAL OPERATION (Frequencies below 30 megacycles) 

DC Plate Voltage
DC Screen Voltage* 
DC Grid Voltage* - -
DC Plate Current -
DC Screen Current 
DC Grid Current -
Peak RF Cathode Voltage - - - -
Cathode Ori vi ng Power - -
Cathode Driving Impedance-
Plate Dissipation - - - -
Plate Output Power 
Resonant Load Impedance - -

12 
560 

-440 
12.4 
1.32 
0 .20 
655 
8 . 1 
27 

49.2 
112.7 

480 

15 
900 

-600 
11 .6 
0.72 
0. 10 
720 
8 .1 
32 

47.0 
141 .0 

650 

kV 
V 
V 
A 
A 
A 
V 
kW 
n 
kW 
kW 
n 

TYPICAL OPERATION , Peak-Envelope or Modulation-Crest 
Conditions, (Frequencies below 30 megacycles) 

DCPlateVoltage- • - • • - - 15 18 kV 
DC Screen Voltage 1.5 1.5 kV 
DC Grid Voltage - -360 -380 V 
Max-Signal Plate Current - - - - 9.4 10.0 A 
Zero-Signal Plate Current - - - - 3.0 3 .0 A 
Max-Signal Screen Current * - 0 .345 0 .350 A 
Peak RF Grid Voltage 350 380 V 
Driving Power - - 0 0 W 
Plate Dissipation - - 47 .3 56 .8 kW 
Plate Output Power - - - - 93 . 7 123.2 kW 
Resonant Load Impedance - 900 1040 n 

NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves . Adjustment 
of the rf grid drive to obtain the specified plate current at the specified grid bias . screen voltage , and plate 
voltage is assumed . If this procedure is followed, there will be little variation in output power when the tubes 
are changed, even though there may be some variations in grid and screen currents . The grid and screen currents 
which result when the desired plate current is obtained are incidental and vary from tube to tube . These current 
variations cause no difficulty so long as the circuit maintains the correct voltage in the presence of the varia
tions in current. If grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable 
to obtain the requ i red bias voltage when the correct rf driving voltage is applied. 
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4CV100,000C 

APPLICATION 
MECHANICAL 

Mounting: The 4CV100,000C must be mounted 
vertically, anode down, in an EIMAC BR -300 series 
boiler. Care must be exercised to insure that the axis 
of the tube/ boiler combination is vertical and that 
water in the boiler is at the level indicated. The 
anode flange on the tube must seat securely against 
the rubber "O" ring, forming a vapor-tight seal be
tween tube and boiler. 

Socket : The EIMAC SK-1500 series socket is 
available for use with the 4CV100,000C. Filament, 
control grid and screen grid connections are made to 
this socket. Spring finger contacts on the socket are 
used to make connections to the concentric rings on 
the tube base. 

Cooling: Cooling is accomplished by immersing 
the anode of the 4CV100,000C in a "Boiler" filled 
with distilled water. Energy dissipated by the anode 
causes the water to boil at the anode surfaces, be 
converted into steam and be carried away to an ex
ternal condenser. The condensate is then returned to 
the boiler, completing the cycle. 

This boiling action maintains the anode surfaces 
at a fairly constant temperature near 100° C. The 
vapor-cooled tube has good overload capabilities; 

STEAM 
PRESSURE 

INTERLOCK 

excess dissipation for moderate periods only causes 
more water to boil. 

The system schematic drawing shown below out
lines a vapor-cooling installation. A control box 
(EIMAC CB-202) is used to sense water level, to 
signal for make-up water and to shut down the system 
in case of low water level. In order to perform its 
function, the control box must be mounted so that its 
water level mark is at the same elevation as the 
water level mark on the boiler. 

Since the tube anode and boiler are usually at 
high potential to ground, water and steam connections 
to the boiler are made through insulating tubing. 

A pressure equalizing line is shown between the 
steam side of the system and the top of the control 
box. Its function is to provide the same pressure in 
the control box as in the boiler. 

Separate cooling of the tube base is required and 
is accomplished by directing approximately 120 cfm 
of air horizontally through the socket from the side. 
It is preferable to direct this air through three equally 
spaced ducts. 

The well in the center of the baseplate of the 
tube is a critical area which requires cooling to main
tain envelope temperatures less than 250° C. For 
most applications, 1 to 2 C.F.M. of air directed 
through the center of the socket is sufficient for this 
purpose. 

SCHEMATIC OF 

TYPICAL EIMAC MULTI-TUBE 

VAPOR COOLING INSTALLATION 
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4CV100,000C e -
ELECTRICAL 

Filament The rated filament voltage for the 
4CV100 ,000C is 10.0 volts. Filament voltage, as 
measured at the socket , should be ma intained at 10 
volts plus or minus five percent to obtain maximum 
life and consistent performance. 

Filament starting current must be limited to a 
maximum of 900 amperes. 

Voltage between filament and the base plates of 
either tube , or SK-1500 socket , must not exceed 100 

volts. 

Control-Grid Operation The 4CV100,000C con-
trol grid is rated at 500 watts of dissipation . Grid 
dissipation is the approx imate product of grid curren t 
and peak positive grid voltage. 

Screen Dissipation The power dissipated by 
the screen grid must not exceed 1750 watts. Where 
no ac is applied to the screen, dissipation is the pro
duct of de screen voltage and de screen current. With 
screen modulation the dissipation is dependent on 
RMS screen voltage, and RMS screen current. Plate 

4 

voltage, plate load or bias voltage must never be re
moved while filament and screen voltages are present 

since the screen dissipation rating will be exceeded. 
Suitable protective means must be provided to pre
vent an y of these conditions. 

Plate Dissipation The plate dissipation of 
100 kilowatts attainable through vapor cooling pro
vides a large margin of safety in most applications. 
The rating may be exceeded for brief periods during 
tuning. When the 4CV100,000C is used as a plate
modulated rf amplifier , plate dissipation under carrier 
conditions is limited to 66,500 watts. 

Special Application Where it is desired to 
operate this tube under conditions widely different 
from those listed here, write to Power Grid Tube 
Division, EIMAC Division of Varian, 301 Industrial 
Way , San Carlos, California, for information and 
recommendations. 
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TECHNICAL DATA 

The EIMAC 4CV250,000A is a ceramic/ metal , vapor-cooled 

power tetrode intended for use at the 250 to 500 kilowatt output 
power level. It is recommended for use as a Class C rf amplifier or 
oscillator, a Class AB rf linear amplifier or a Class AB push-pull 
af amplifier or modulator. The 4CV250,000A is also useful as a 
plate and screen modulated Class C rf amplifier. 

The vapor cooled anode is rated at 250 kilowatts maximum dis

sipation when used with the EIMAC Y-585 boiler. 

GENERAL CHARACTERISTICS1 

ELECTRICAL 

Filament: Thoriated Tungsten 

Voltage .......................... . 

Current (at 12.0 volts) ................. . 

Amplification Factor (Grid-Screen)(Avg.) ....... . 

12.0 ± 0.6 V 

660 A 
4.5 

Direct Interelectrode Capacitance: (Grounded Cathode) 2 

Cin ................................................. . 
Cout ................... . ............................ . 
Cgp ................................................. . 

Frequency for Maximum Ratings ................................. . 

4CV25 O,OOOA 

VAPOR COOLED 
POWER TETRODE 

765 pF 
124 pF 
6.0 pF 
30 MHz 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of \tclrian should be consulted before w;;ing 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured without any special shielded fixture. 

MECHANICAL 

Base ....................................................... Special 

Maximum Seal Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200° C 

Recommended Boiler ........................................ EIMAC Y-585 

Operating Position ...................................... Vertical, Anode up 

Maximum Dimensions: 
Height . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28.02 in ; 71.17 cm 

Diameter .......................................... 15.062 in; 38.26 cm 
Cooling ............................................... Vapor and water 

Net Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180 lb.; 82 kg 
Shipping Weight (approximate) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350 lb.; 159 kg 

(Revised 3-1-72) © 1972 Varian Printed in U.S.A. 

EIMAC division of varian/301 industrial way/san carlos/california 94070 



4 CV250 ,OOOA 
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RADIO-FREQUENCY POWER AM PLIFIER OR 
OSCI LLATOR 
Class C Telegraph y or FM Te lephony 
( Key-down Condition ) 

ABSOLUTE MAXIMUM RATINGS : 

DC PLATE VOLTAGE .. .. .. ... 
DC SCREEN VOLTAGE . . .. . . .. 
DC PLATE CURRENT . .. 
PLATE DISSIPATION ... . . . . . . 
SCREEN DISSIPATION . . 
GRID DISSIPATION . . . . . . . . . 

20,000 VOLTS 
2 ,500 VOLTS 

40 AMPERES 
250,000 WATTS 

3 ,500 WATTS 
1,500 WATTS 

PLATE-MODULATED RADIO-FREQUEN CY POWER 
AMPLIFIER 
Class:: Telephony (Carrier conditions except where 
noted) 

ABSOLUTE MAXIMUM RATINGS : 

DC PLATE V OLTAGE .... . . . 
DC SCREEN V OLTAGE .. . 
DC PLATE CURRENT . .. . 
PLATE DISSIPATION 1 .. . .. ... . 
SCREEN DISSIPATION . . . ... . . 
GRID DISSIPA TION . . .. . . . . . . 

17 .500 VOL TS 
2,000 VOLTS 

30 AMPERES 
167,000 WATTS 

3 ,500 WATTS 
1,500 WATTS 

1. Corresponds t o 250,000 watts at 100 per cent sine 
wave modulation. 

2. Approx imate Value. 

AUDIO-FREQUENCY AM PLIFIER OR MODULATOR 
Class A B 

A BSOLUTE MA XIMUM RATINGS (Per Tube ) 

DC PLATE V OLTAGE .... . . . . . 
DC SCREEN VOLTAGE ...... . . 
DC PLATE CURRENT .. ... . .. . 
PLATE DISSIPATION .. ... .. . . 
SCREEN DISSIPATION 
GRID DISSIPATION .. . .. . ..•. 

1. A pproximate Value. 
2 . Per Tube 

20,000 
2,500 

40 
250,000 

3,500 
1,500 

RADIO-FREQUENCY LINEAR AMPLIFIER 
Class A S 

A BSOLUTE MAXIMUM RATINGS 

DC PLATE V OLTA GE ... 
DC SCREEN V OLTA GE . . 
DC PLATE CURRENT . ... . ... . 
PLATE DISSIPATION .. . . . ... . 
SCREEN DISSIPATION . . .. . . 
GRID DISSIPATION . . .... .. . . 

1. Approximate Value. 

20 ,000 
2 ,500 

40 
250,000 

3,500 
1,500 

VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 

VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 

2. Calculated Driving Power neglects input conduc
tance and rf circuit loss. 

TYPICAL OPERATION (Frequencies below 30 MHz) 

DC Plate Voltage . . . . • . . . . . . . . 16 19 kV 
DC Screen Voltage ... ... .. • . .. 800 800 V 
DC Grid Voltage . . .. . .. .. ... . -800 -800 V 
DC Plate Current .. . . . .... . . . . 23.5 32. 5 A 
DC Screen Current . . . . . . . . . . . . 2.4 3.5 A 
DC Grid Current ... .. . ..... ... 1 .15 2.5 A 
Driving Power 1 . . ..... . .... .. 2.24 3.0 kW 
Plate Output Power . .... .. . .... 275 460 kW 
Plate Dissipation ..... . ... . . . . 100 155 kW 
RF Load Impedance .. . ..... . . .. 300 275 0 

'l2- ' Ii/? 
1. Calculated Driving Power neglects input conduc-

tance and rf c ircuit loss . 

TYPICAL OPERATION (Frequencies below 30 MHz) 

DC Plate Voltage . . . . . . . . . . . . . . . . 15 kV 
DC Screen Voltage . . . . . . . . . . . . . . . 800 V 
Peak af Screen Voltage(for 100% Mod. )2. . 800 V 
DC Grid Voltage . . . . . . . . . . . . . . . . -800 V 
DC Plate Current . . . . . . . . . . . . . . . . 22.8 A 
DC Screen Current . . . . . . . . . . . . . . . 4.1 A 
DC Grid Current . . . . . . . . . . . . . . . . 1.46 A 
Peak rf Grid Voltage . . . . . . . . . . . . . . 111 0 v 
Grid Driving Power 3 . . . . . . . . . . . . . . 1630 W 
Plate Output Power . . . . . . . . . . . . . . . 280 kW 
RF Load Impedance . . . . . . . . . . . . . . . 323 0 
Plate Dissipation . . . . . . . . . . . . . . . 63 kW 

/ 

3. Calculated Driving Power neglects input conduc
tance and rf circuit loss. 

TYPICAL OPERATION (Two Tubes Class AB1) 

DC Plate Voltage .. .. . .. . ... . 
DC Screen Voltage . .. . . .... . . 
DC G1 id Voltage .. . . . .... . . . . 
Max-Signa I Plate Current . . ... . . 
Zero Signal Plate Current2 . .. . • . . 
Max-Si gna I Screen Current 1 . . . . . . 
Peak af Driving Voltage 2 . ... . . . 
Driving Power ... . ... . ..... . 
Load Impedance (plate to plate ) . . . 
Plate Dissipation . . . . . . . ... . 
Max-Signal Output Power .. .... . 

"'2. =,. 

15 
1.8 

-500 
40 

0.2 
1.1 
500 

0 
650 
160 
440 

20 kV 
1.8 kV 

-500 V 
46 A 

0.2 A 
1.2 A 
500 V 

0 w 
870 n 
260 kW 
660 kW ,. 

TYPICAL OPERATION Class AB7 Peak-Envelope or 
Modulation Crest Conditions (Frequencies below 30 
MHz) 

DC Plate Voltage . ....... ... . 15 20 kV 
DC Screen Voltage .......... . 1.8 1.8 kV 
DC Grid Voltage ... .. . . . ... . -500 -500 V 
Plate Current ... . . ... . .. . . . . 20 23 A 
Zero Signal Plat e Current .... . . . 0.2 0.2 A 
Maximum Signal Screen Current 1. . . 1.1 1.2 A 
Peak rf Grid Vol tage . . . .. .. . . 500 500 V 

Driving Power2 . .... .... . ... . 0 0 w 
Plate Dissipation .... . ... ... . 80 130 kW 
Resonant Load Impedance ... ... . 325 435 n 
Plate Output Power . . .... .. .•. 220 330 kW 

"t 
., 



4CV250,000A 

PULSE MODULATOR OR REGULATOR DC SCREEN VOLTAGE .... 2,500 VOLTS 
PEAK CATHODE CURRENT .. 350 AMPERES 

ABSOLUTE MAXIMUM RATINGS: PLATE DISSIPATION ..... 250,000 WATTS 
SCREEN DISSIPATION ..... ... 3,500 WATTS 

DC PLATE VOLTAGE ......• .. 40,000 VOLTS GRID DISSIPATION . ...... .. 1,500 WATTS 

MECHANICAL 

APPLICATION 

ELECTRICAL 

MOUNTING - The 4CV250,000A must be mounted 
vertically, anode up. The tube may be supported 
by the anode flange or the screen flange. 

Care must be exercised to insure that the 
axis of the tube/boiler combination is vertical 
and that water in the boiler is at the level in
dicated. The anode flange on the tube must seat 
securely against the rubber ''0'' ring, forming a 
vapor-tight seal between tube and boiler. 

COOLING - Cooling is accomplished by im
mersing the anode of the 4CV250,000A in a 
" Boiler " filled with distilled water. Energy dis
sipated by the anode causes the water to boil at 
the anode surfaces, be converted into steam and 
be carried away to an external condenser. The 
condensate is then returned to the boiler, com
pleting the cycle . 

This boiling action maintains the anode sur
faces at a fairly constant temperature near 100° C. 
The vapor-cooled tube has good overload capabil
ities; excess dissipation for moderate periods 
only causes more water to boil. 

Since the tube anode and boiler are usually at 
high potential to ground, water and steam connec
tions to the boiler are made through insulated 

tubing. 
The filament supports of the 4CV250,000A are 

water cooled. Approximately .5 GPM should cir
culate through each of the filament connectors 
with a pressure drop of 20 PSI. Filament con
nector assemblies, SK-1710, provide electrical 
and water connections. Two sets of SK-1710 are 
required. 

It is recommended that the water cooled con
trol grid connector , SK-1712, be used. Water flow 
of approximately .5 GPM should circulate through 
the grid connector. The pressure drop across the 
grid connector is low. A convenient way to make 
water connection is to series connect the grid 
cooling water with the outer filament cooling 
water path. 

The outer filament water path has a lower 
pressure drop than the inner filament water path 
making this connection practical. 

FILAMENT OPERATION - The peak emission 

at rated filament voltage of the EIMAC 4CV-
250,000A is normally many times the peak emis
sion required for communication service. A small 
decrease in filament temperature due to reduction 
of filament voltage can increase the life of the 
4CV250,000A by a substantial percentage. It is 
good practice to determine the nominal filament 
voltage for a particular application that will not 
affect the operation of the equipment. This is 
done by measuring some important parameter of 
performance such as plate current, power output, 
or an increase in distortion. Operation may be at 
a filament voltage slightly higher than that point 
at which performance appeared to deteriorate. 
This voltage should be measured at the socket 
with a 1% meter and periodically checked. 

Filament starting current must be limited to a 
maximum of 1800 amperes. 

CONTROL GRID OPERATION - The 4CV-
250,000A control grid is rated at 1,500 watts of 
dissipation and protective measures should be 
included in circuitry to insure that this rating is 
not exceeded. Grid dissipation is the approximate 
product of de grid current and peak positive grid 
vo ltage. 

SCREEN DISSIPATION - The power applied to 
the screen grid must not exceed 3,500 watts. 
Where no ac is applied to the screen, dissipation 
is the product of de screen voltage and de screen 
current. With screen modulation the dissipation 
is the product of RMS screen current and RMS 
screen voltage. 

PLATE DISSIPATION - The plate dissipation of 
250 kilowatts attainable through vapor cooling 
provides a large margin of safety in most appli

cations. The rating may be exceeded for brief 
periods during tuning. When the 4CV250,000A is 
used as a plate-modulated rf amplifier, plate dis
sipation under carrier conditions is limited to 
167,000 watts. 

3 



4CV250 ,000A 
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X-RADIA TION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CV250, 000A, opera
ting at its rated voltages and currents, is a po
tential X-ray hazard. Only limited shielding is 
afforded by the tube envelope. Moreover, the X
ray radiation level can increase significantly with 

aging and gradual deterioration, due to leakage 
paths or emission characteristics as they are af
fected by the high voltage. X-ray shielding must 
be provided on all sides of tubes operating at 
these voltages to provide adequate protection 
throughout the tube's life. Periodic checks on the 
X-ray level should be made, and the tube should 
never be operated without adequate shielding in 
place when voltages above 10 kilovolts are in 
use. Lead glass, which attenuates X-rays, is 
available for viewing windows. If there is any 
doubt as to the requirement for or the adequacy of 
shielding, an expert in this field should be con
tacted to perform an X-ray survey of the equip
ment. 

Operation of high-voltage equipment with inter-

lock switches ''cheated'' and cabinet doors open 
in order to be better able to locate an equipment 
malfunction can result in serious X-ray exposure. 

HIGH VOLT AGE - Normal operating voltages 
used with the 4CV250,000A are deadly, and the 
equipment must be designed properly and opera
ting precautions must be followed. Design all 

equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri
mary circuits of the power supply and to dis
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or "cheated" to allow operation with 
access doors open. Always remember that HIGH 

VOLTAGE CAN KILL. 

SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif
ferent from those listed here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, for 
information and recommendations. 
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TECHNICAL DATA 

The EI MAC 4CW800B and 4CW800F are ceramic/metal, 
liquid cooled radial-beam tetrodes designed for use in dis
tributed amplifiers and VHF / UHF power amplifiers. 

The mechanical and electrical features of these tubes are 
compatible with distributed amplifier circuit requirements, 

i.e., low lead inductance, low input and output capacitance 

and small size. 
Ruggedized construction consisting of a unitized elec

trode structure and direct mounting to the chassis, combine 
to make the 4CW800B and 4CW800F suitable for environments 
of severe shock and vibration. 

The maximum rated plate dissipation is 800 watts for both 

types. 
GENERAL CHARACTERISTICS! 

ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
Heater: 4CW800B 

Voltage ........... . 
Current ........... . 

Heater: 4CW800F 

4CW800B 
4CW800F 

RADIAL BEAM 

POWER TETRODE 

6.0 V 

4.4 A 

Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.5 V 

Current ............... . . 

Transconductance: Ob = 600 mAdc) 
Input Conductance: (lb = 600 mAdc) 

1.1 A 
40,000 11mhos 

(F = 30 MHz) ........................ 0.1 x 10-3 mhos 

Frequency for Maximum Ratings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800 MHz 
Direct Interelectrode Capacitance: (Grounded Cathode) 2 

Cin .. ....... ......... ........... .................... . 

Cout ........................ • . • • • • • • • • • • • • • • · • • • • · • · · 
Cgp ................................................. . 

45 pF 

5.8 pF 

0.15 pF 
1. Characteristics and operating values are based upon performance tests. These figures may change without notice 

as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded f ixture. 

MECHANICAL 
Base ..................................... •. • • ... • .. 
Operating Position ........................................... . 

Maximum Operating Temperatures: 
Ceramic-to-Metal Seals ....................................... . 
Base Plate . 

Special 
Any 

250° C 
150° C 

Cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Liquid 

(Revised 11-1-73) © 1968, 1973 by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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Maximum Over-all Dimensions: 

Length 
Diameter 

Net Weight .. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Heater: 4CW800B - Current at 6.0 volts . 

4CW800F - Current at 26.5 volts 

Cathode Warmup Time - both types .... 

Interelectrode Capacitances (grounded cathode circuit) 1 

Cin . 

Cout 
Cgp. 

3. 00 In; 76. 20 mm 

2.03 In ; 51.56 mm 

7 oz; 198 gm 

4.0 4.7 A 
0.85 1.25 A 
180 sec. 

42.0 48.0 pF 

5.3 6.3 pF 
0.20 pF 

1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In
dustries Association Standard RS-19 1. 

BROADBAND RF LINEAR AMPLIFIER TYPICAL OPERATION 
Class AB, Grid Driven 

Plate Voltage .. . . . .. . 1000 1500 2500 Vdc 
ABSOLUTE MAXIMUM RATINGS : Screen Voltage ........ 275 275 275 Vdc 

DC PLATE VOLTAGE ........ . 3000 VOLTS Grid Voltage1 ......... -40 -40 -40 Vdc 

DC SCREEN VOLT AGE ..... ... . . 500 VOLTS Zero Signal Pl ate Current . 100 100 100 mAdc 
DC PLATE CURRENT .... . . . .. .. 0.6 AMPERE Pl ate Current ...... . .. 570 580 585 mAdc 
PLATE DISSIPATION . . . . . .... .. 800 V'JATTS Screen Current ? .. ... .. 32 29 17 mAdc 
SCREEN DISSIPATION ....... .. . 15 WATTS Peak rf Grid Vol tage Z .. . 44 43 42 V 
GRID DISSIPATION . ..... ... . .. 3 WATTS 

Plate Output Power2 320 590 1000 w . ... 

1. Adjust for specified zero-signal plate current. Plate Dissipation 2 250 280 460 w 
2. Approximate value. rf Load Impedance . .. . . 765 1225 2325 n 

RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 140-250 MHz 432 MHz 865 MHz 
Cl ass B, Grid Driven Strip-I ine a-np Cavity Cavity 

A BSCLUTE MAXIMUM RATINGS: 
Pl ate Voltage . .. ... 1650 1950 2500 2000 2000 Vdc 
Screen Voltage .. . . . . 400 300 300 300 300 Vdc 

DC PLATE VOLTAGE . .. 3000 VOLTS Grid Voltage 1 . ..... -75 -60 -60 -54 -60 Vdc 

DC SCREEN VOLTAGE .. 500 VOLTS Zero Signal Plate 

DC PLATE CURRENT . . . 0.6 AMPERE Current ....... . 15 15 15 20 15 mAdc 
PLATE DISSIPATION .. . 800 WATTS Maximum Signal Plate 
SCREEN DISSIPATION . . 15 WATTS Current . ... . .. . 600 530 600 600 600 mAdc 
GRID DISSIPATION . .. . 3 WATTS Screen Current? ..... 14 11 11 7 8 mAdc 

Adjust for specified zero-signal plate current. 
Grid Current 2_ ... ... -6 -2 +8 + 14 0 mAdc 

1. Useful Power Output 3_ . 540 555 820 770 550 w 
2. Approximate value . 
3. Delivered to the load. Bandwith (3dB) of 

Amplifier ....... 6 6 4.5 9 MHz 
Power Gain 2 .. . . . . . 15. 3 10.4 dB 



4CW800B /4CW800F e® 
APPLICATION 

MECHANICAL 

MOUNTING - These tubes may be mounted in any 
position. No socket is required. The tube may be 
mounted directly on the SK-680 Screen Bypass 

Capacitor which in turn is mounted to the chassis 
with four 6-32 screws. The chassis thickness 
should be 0.062 inch to insure adequate space 
for connections to the base of the tube and care 
should be exercised to insure a flat mounting sur
face to minimize cathode lead inductance. 

COOLING - Sufficient cooling must be provided 
for the anode and ceramic-to-metal seals to main
tain operating temperatures below the rated maxi
mum values: 

Ceramic-to-metal s eals 250° C 
Base and flanges 150°C 

Anode cooling is accomplished by circulating 
liquid through the integral water jacket. 

At ambient temperatures of 25° C or less, no 
base cooling is required . 

At higher temperatures, base cooling may be re
quired to maintain base temperatures below 150°C. 
This can be accomplished by mounting the tube to 
a cold plate cooled by the i nlet liquid. 

WATER COOLING - The tabulation below lists 
the minimum water flow requirements for 25°C in
let water temperature with a temperature rise of 
15° C from inlet to outlet. 

Plate Water Pressure 
Dissipation Flow Drop 

(Watts) (GPM) (psi) 

200 .050 .025 
400 .100 .050 
600 .156 .075 
800 .202 .100 

Water pressure should never exceed 200 psi and 
outlet temperature must be limited to 70°C . 

OIL COOLING - The cooling jacket was specifi
cally designed for oil coolant such as Coolanol 
35. The minimum flow requirement and pressure 
drop can be derived from the fo llowing graph: 

/ 

PRESSURE DROP (6P J INCHES OF Hg 

.,, 
/ 

/ 

,.,, .,, 
,-

10 

0 50 1------1---+--+-~/ -l----+__,,,:.+--~~-~-+--.l..----l 

1000 

ANODE DISSIPATION !WATTS ) 

* Sample Calculation: For an inlet temperature of 60 ° C at 500 waits 
anode dissipation , the requi red flow rate is .4 5 GPM. The pressure 
drop will be .25 inches of Hg . 

In cases where there is any doubt regarding the 
adequacy of the supplied cooling, it should be 
borne in mind that operating temperature is the 
sole crite rion of cooling effectiveness. 

ELECTRICAL 

HEATER - The rated heater voltage is 6.0 volts 
for the 4CW800B and 26.5 volts for the 4CW800F . 
The voltage, as measured at the socket , should 
be maintained at this value to minimize variations 
in operation and to obtain maxi mum t ube life. In 
no case should the voltage be allowed to exceed 
5% above or below the rated va lue. 

The cathode and one side of the heater are 
internally connected. 

It is recommended that the heater voltage be 
applied for a period of not less than three minutes 
before current is drawn from t he cat hode . Tube 
operation will stabilize after a period of approxi
mately five mi nutes from a co ld start. 

CONTROL-GRID OPERATION - The control- grid 
has a maximum dissipation of 3. 0 wat t s and pre
caut ions should be observed to avoid exceeding 
this rating. Derating of the cont rol grid dissipation 
will be necess ary if the base flange temperature 
exceeds 150°C. 

There a re four t hreaded grid pins on the base 
of the tube. These pins can be used separately or 
in parallel to control the amo unt of grid lead in-

3 
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ductance to suit the requirements of the circuit. 
The grid lead inductance for one pin is 2. 4 nano

henries. 

SCREEN GRID OPERATION - The maximum 
rated screen dis sip at ion for the 4CW800B or 
4CW800F is 15 watts. 

Under certain operating conditions the screen 
current of a tetrode may reverse as indicated on 
the screen current meter. This condition is the re
sult of secondary emission from the screen and 
is normal for a power tetrode. If the impedance of 
the screen power supply is high, negative screen 
current will cause the screen voltage to approach 
the anode voltage, and the results will be a run
away condition which could lead to a catastrophic 
failure. This condition can be avoided if sufficient 
bleeder current is drawn from the screen supply by 
an appropriate bleeder or regulator tube. The 
recommended bleeder current for these tubes is 
20 mA for each tube connected to a common screen 
power supply. 

A low inductance screen bypass capacitor, 
EIMAC SK-680, is available for either tube. This 
capacitor is easily installed with six 0-80 screws. 
With the SK-680 capacitor installed , the screen 
self-resonant frequency of either tube is in excess 
of 900 MHz. 

PLATE OPERATION - The maximum rated plate 
dissipation power for either tube is 800 watts. 
Except for brief periods during circuit adjustments, 
this maximum value should not be exceeded . Con
nection to the anode is accomplished by a clamp 
around the anode. 

DISTRIBUTED AMPLIFIER SERVICE - The me
chanical and electrical features of the 4CW8008 
and 4CW800F are compatible with distributed 
amplifier circuit requirements, combining the 
qualities of low lead inductance, low input and 
output capacitances, high transconductance, and 
small size. Connection is made to the control grid 
by means of four threaded studs . By using the cor
rect number of connections, the designer has 

available a choice of several values of grid lead 
inductance. This feature is quite useful in design 
of VHF / UHF distributed amplifiers. In addition, 
rugged internal tube construction, consisting of a 
unitized electrode structure and a solid direct
chassis flange mount, are features which make 
these tubes suitable for environments exhibiting 
severe shock and vibration , such as encountered 
in mobile or airborne service. 

A distributed amplifier is a wideband, cascade 
device, employing vacuum tubes pl aced along an 
a rtificial transmission line, the tube capacitances 
appearing as the shunt elements of the line. In a 
properly designed distributed amplifier, the driving 
impedance is virtually independent of the number 
of tubes. The amplifier may make use of the char
acteristics of the low pass, the band pass, or the 
high pass filter configuration. 

The 4CW800B and 4CW800F are ideal tubes for 
distributed amplifier service, as anode heat may 
be readily disposed of by a compact, external 
cooling system. An amplifier using one of these 
types is an advantage in instantaneous bandwidth 
rf systems as it eliminates the need of complex 
and slow tuning and tracking equipment necessary 
for a tuned amplifier. 

EIMAC APPLICATION BULLE TIN NUMBER 
FOURTEEN - This 23-page booklet is available 
from EIMAC and contains additional information 
on the use of these tubes (or similar types of the 
same tube family), including some constructional 
details, in strip-line amplifier circuitry in the 
140-250 MHz range, distributed amplifier service, 
and cavity amplifier operation at 432 MHz and 
865 MHz. 

HIGH VOLTAGE ~ The 4CW800B and 4CW800F 
operate at voltages wh ich can be deadly, and the 

equipment must be designed properly and opera
ting precautions must be followed . Equipment must 
be designed so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open the pri
mary circuits of the power supplies and to dis
charge high voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or "cheated" to allow operation with ac
cess doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 

RADIO FREQUENCY RADIATION - Avoid ex
posure to strong rf fields even at relative ly low 
frequency. Absorption of rf energy by human 
tiss ue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some comm er c i a 1 
dielectric heating units actually operate at fre
quencies as low as the 13 and 27 MHz bands. 



INTERELEC'JRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, stray capacitance between tube tenninals, 
and wiring effects. To control the actual capaci
tance values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to "ground". 
The test is performed on a cold tube. Other fac
tors being equal, controlling internal tube capaci

tance in this way normally assures good inter-

4CW8008/4CW800F e® 
changeability of tubes over a period of time, 
manufacturer's technical data, or test specifica
tions, normally are taken in accordance with 
Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 

Measurements sh o u 1 d be taken with mounting 
which represent approximate final layout if capaci
tance values are highly significant in the design. 

SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif
ferent from those given here, write to Power Grid 
Tube Division, EIMAC, Division of Varian, 301 
Industrial Way, San Carlos, California 94070 for 
information and recommendations. 
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FITTING ~ NUT~ 
FOR 1/400. TUBING 

(SEE NOTE 2) 

A 

e B .030 DIA. 

WATER FITTING 
AXIS 
Tift NOTE 2) 

<£_ 

0 

DIMENSIONAL DATA 

DIM IN HES 
MIN. MAX. REF. 

A 2 515 
B 1.485 I 515 
E 0 .650 
F 1.305 1.325 
G 0 130 0.155 
H 0 .130 0 .180 
K 1.710 1.750 
L 1.930 2025 
M 0.435 0475 J•~=m N 
p 

* R 44° 
s 0.180 
T 1.550 
u 0.400 
V 0.440 0 .520 
w 0.250 0300 

SCREEN GRI> y 59° 61° 
z 1.608 1.62 

NOTES: 
±--'":-.... '---;-t-~ I. REF. DIMS. ARE FOR IN.CO ONLY 

AllJ ARE NOT REQO FOR 
INSP PURPOSES. 

2. WJITl::R FITTINGS ARE OIA -
METRICALLY OPPOSED a 
AXIS IS LOCATED BETWEEN 
AXES OF PINS. 

3. (*)CONTACT SIBFACE. 
4. 2-56 UNC-2A. 

........__-f1EATER(SEE NOTE 4) 

MILLIMETERS 
MIN . MAX . 

6388 
38.10 

33.32 
3 .90 
453 
44.01 
5093 
11.95 

13.08 
7.54 

REF. 



TECHNICAL DATA 

The EIMAC 8244/ 4CW2000A is a ceramic/ metal water cooled radial
beam tetrode with a rated maximum plate dissipation of 2000 watts. It is a 
low-voltage high current tube designed for Class ABl rf linear amplifier or 
audio amplifier applications where its high gain may be used to advantage. 
It is also recommended for voltage or current regulator service. As a regula
tor, the maximum de plate voltage rating is 6000 volts. The 8244/ 4CW2000A 
is the water-cooled version of the 8168/ 4CX1000A. 

GENERAL CHARACTERISTICSl 

ELECTRICAL 

Cathode : Oxide-coated Unipotential 
Heater Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . 6.0 ± 0.3 V 
Heater Current, at 6.0 volts . . . . . . . . . . . . . . . . . 9.0 A 

Transconductance (Average): 
lb= 1.0 Ade, Ec2 = 325 Vdc . . . . . . . . . . . . . . . . . . 37,000 µmhos 

Amplification Factor (Average): 
Grid to Screen . . . . . . . . . . . . . . . . . . ....................... . 

Direct Interelectrode Capacitance (grounded cathode)2 
Cin ................................................ . 
Cout .............................................. . . 
Cgp •.....•••..•.•..•.••.•••.•••••.•.••... . •.......•. 

Frequency of Maximum Rating: 
cw ............................................ .... . 

8244 
4CW2000A 

CERAMIC 
POWER TETRODE 

--

3.8 

81.5 
11.8 

0.015 

110 

.,_, -

pF 
pF 
pF 

MHz 

1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be con sulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In
dustries Association Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions: 
Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.69 in; 144.5 mm 
Diameter. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.66 in; 67 .6 mm 

Net Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 oz; 766 gm 
Operating Position ............................................. Vertical 
Maximum Operating Temperature: 

Ceramic/ Metal Seals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250°C 
Cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Water 
Base ................................... Special, breechlock terminal surfaces 
Recommended Socket . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . F. IMAC SK-800 Series 

(Revised 6-15-71) © 1963,1966 by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



8244/4 CW2000A 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
C lass AB1 or B (Single Side-Band Suppressed-Carrier 

Operation) 

A BSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE .. 3000 VOLTS 

DC SCREEN VOLTAGE 400 VOLTS 

DC PLATE CURRENT . 1. 0 AMPERE 

PLATE DISSIPATION 2000 WATTS 

SCREEN DISSIPATI ON 12 WATTS 

GRID DISSIPATION .. . .. ... . .. . 0 WATTS 

AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
Class AB , Grid Driven, Sinusoidal Wave 

A BSOLUTE MAXIMUM RATINGS (per tube) 

DC PLATE VOLTAGE .. 3000 VOLTS 

DC SCREEN VOLTAGE . 400 VOLTS 

DC PLATE CURRENT 1.0 AMP ERE 

PLATE DISSIPATION 2000 WATTS 

SCREEN DISSIPATION 12 WATTS 

GRID DISSIPATION ..... 0 WATTS 

TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB1, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 

Plate Voltage 2000 2500 3000 Vdc 
Screen Voltage 325 325 325 Vdc 
Grid Voltage 1 -60 -60 -60 Vdc 
Zero-Signal Plate Current .. 250 250 250 mAdc 
Single-Tone Plate Current2. 890 885 875 mAdc 
Two-Tone Plate Current 2 ... 645 650 635 mAdc 
Zero-Si gna I Screen Current 2 .. 8 6 5 mAdc 
Single-Tone Screen Current~ .. 35 35 35 mAdc 
Two-Tone Screen Current2 .... 10 8 8 mAdc 
Plate Output Power ........ 930 1300 1630 w 
1. Adjust to specified zero-signal de plate current. 
2. Approximate value. 

TYPICAL OPERATION (Two Tubes) 

Plate Voltage 2000 2500 3000 Vdc 
Screen Voltage. 325 325 325 Vdc 
Grid Voltage 1 . -60 -60 -60 Vdc 
Zero-Signal Plate Current .... 500 500 500 mAdc 
Maximum-Signal Plate Current . 1.78 1 .77 1.75 Ade 
Zero-Signal Screen Current 2_ . . 16 12 10 mAdc 
Maximum-Signal Screen Current2 70 70 70 mAdc 
Plate Output Power 1860 2600 3260 w 
Load Resistance 

(Plat e to Plate). 2040 2850 3860 n 
1, Adjust to give stated zero-signal plate current. 

2. Approximate value. 

NOTE· TYPICAL OPERATI ON data are obtained from direct measurement or by calculation from published character
istic curves . Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias. 
screen and plate voltages 1s assumed. If th is procedure 1s followed. there will be l1ttlevar1at1on 1n output 
power when the tube is changed . even though there may be some vari ati on in grid and screen current. The grid 
and screen curren t s which resu lt when the desired plate current 1s obtained are 1nc1dental and vary from tube 
to tube. These cu rrent variations cause no difficulty so long as the circuit maintains the correct voltage 1n 
the presence of the variations 1n curren t. In the case of Class C Service, i f gr id bias 1s obtained princ1µal ly 
by means of a gr 1d resistor. the resistor must be adjustable to obtain the required bias voltage when the 
correc t rf grid vol tage is app lied. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Heater: Current at 6.0 volts .. 
Cathode Warmup Time ..... . 
Amplification Factor (gl to g2) 
Interelectrode Capacitance (grounded cathode connection) 1 

Cin . 

Cout 

Cgp. 

Min. 
8.1 

3.0 
3.2 

75.0 
10.8 

Max. 
9.9 A 

Min. 
4.5 

88.0 pF 

12.8 pF 

0.022 pF 

1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In

dustries Association Standard RS-191. 
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MECHANICAL 

APPLICATION 

ELECTRICAL 

COOLING - Sufficient cooling must be pro
vided for the anode and ceramic / metal seals to 
maintain operating temperatures below the rated 
maximum va lue of 250° C. 

Anode cooling is accomplished by circulating 
water through the integral water jacket. The 
tabulation below lists the minimum water flow 
requirements for 50° C inlet water temperature. 

Plate Water Flow Pressure Drop Dissipation 
(Watts) (gpm) (psi) 

1000 1.0 1.0 

2000 2.0 2.5 

Water pressure should never exceed 50 psi 
and outgoing water temperature must be limited 
to 70°C. 

At ambient temperatures of 25° C, or less, 
when mounted in an EIMAC SK-8008 socket, 
the 4CW2000A does not require base cooling. 
At higher temperatures, however separate base 
cooling may be required. 

In cases where there is any doubt regarding 
the adequacy of the supplied cooling, it should 
be borne in mind that operating temperature is 
the sole criterion of cooling effectiveness . Sur
face temperatures may be easily and effectively 
measured by using one of the several tempera
ture-sensitive paints or sticks available from 
various chemical or scientiffc equipment sup
pliers. When these materials are used, extremely 
thin applications must be made to avoid inter
ference with the transfer of heat from the tube 
to the air stream, which would cause inaccurate 
in di cations. 

SHOCK AND VIBRATION - The 4CW2000A has 
the same internal construction as the EIMAC 
4CX1000A, and both are capable of operation 
under vibration conditions at 10 g to 500 Hz, or 
long-duration shock (11 milliseconds) of 50 g, 
with full rated voltages applied. 

When environmental stress is anticipated, 
care must be taken in mounting of the tube and 
socket so there is sufficient support for the tube 
to prevent relative motion between tube and 
socket under stress conditions. The socket is 
not designed to provide sole support for the tube 
during shock or vibrational stress. 

HEATER - The rated heater voltage for the 
4CW2000A is 6.0 volts. The voltage, as meas
ured at the socket, should be maintained at this 

value to minimize variations in operation and 
to obtain maximum tube life. In no case should 
the voltage be allowed to exceed 5% above or 
below the rated value. 

The cathode and one side of the heater are 
internally connected. 

It is recommended that the heater voltage be 
applied for a period of not less than 3 minutes 
before other operating voltages are applied. 
From an initial cold condition, tube operation 
will stabilize after a period of approximately 
5 minutes. 

GRID OPERATION - The grid dissipation 
rating of the 4CW2000A is zero watts. The de
sign features which make the tube capable of 
maximum power operation without driving the 
grid into the positive region also make it nec
cessary to avoid positive grid operation. 

Although the average grid current rating is 
zero, peak grid currents of less than five milli
amperes as read on a five milliampere meter 
may be permitted to flow for peak signal mon
itoring purposes. 

SCREEN OPERATION - Tetrode tubes may 
exhibit reversed screen current to a greater or 
lesser degree depending on individual tube de
sign. This characteristic is prominent in the 
4CW2000A and, under some operating condi
tions, indicated negative screen currents in the 
order of 25 milliamperes may be encountered. 

The maximum rated power dissipation for 
the screen grid in the 4CW2000A is 12 watts 
and the screen power should be kept below this 
level. The product of the peak screen voltage 
and the indicated de screen current approxi
mates the screen input power except when the 
screen current indication is near zero or nega
tive. In the usual tetrode amplifier, where no 
signal voltage appears between cathode and 
screen, the peak screen voltage is equal to 
the de screen voltage. Experience has shown 
that the screen will operate within the limits es
tablished for this tube if the indicated screen 
current, plate voltage and drive voltage approxi
mate the "Typical Operation" values. 

The screen supply voltage must be main-

3 
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tained constant for any values of negative and 
positive screen currents that may be encoun
tered. Dangerously high pla te currents ma y flow 
if the screen power supply exhibits a rising 
voltage characteristic with negative screen cur
rent. Stabilization may be accomplished in sev
veral different ways. A bleeder resistor may be 
connected from screen or cathode; a combin
ation of VR tubes may be connected from screen 
to cathode; or an electron-tube regulator cir
cuit may be used in the screen supply. It is ab
solutely essential to use a bleeder if a series 
electron-tube regulator is employed. The screen 
bleeder current should approximate 70 milli
amperes to adequately stabilize the screen volt
age. It should be observed that this bleeder 
power may be usefully employed to energize 
low-power stages of the transmitter. 

PLATE OPERATION - The maximum rated 
plate dissipation power is 2000 watts. Except 
for brief periods during circuit adjustments, this 
maximum value should not be exceeded. 

VOLTAGE OR CURRENT REGULATOR - The 
4CW2000A is attractive for regulator service. As 
a voltage or current regulator the de plate volt
age rating is increased to 6000 volts. All other 
ratings remain the same. 

HIGH VOLTAGE - The 4CW2000A operates 
at voltages which can be deadly, and the equip
ment must be designed properly and operating 
precautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment -must include safety 

enclosures for high-voltage circuits and term
inals, with interlock switches to open the prim
ary circuits of the power supplies and to dis
charge high voltage condensers whenever access 
doors are opened. Interlock switches must not be 

4 

bypassed or "cheated" to allow operation with 
access doors open. Always remember that }HGH 
VOLT AGE CAN KILL 

INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used , 
stray capacitance between tube terminals, and 
wiring effects . To control the actual capacitance , 
values within the tube, as the key component 
involved , the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con
structed test fixtures which effectively shield 
all extern a 1 tube leads from each other and 
eliminates any capacitance reading to "ground". 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacita_nce in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif
ferent manufacturers. The capacitance values 
shown in the manufacturer's technical data, or 
test specifications, normally are taken in ac
cordance with Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal applica
tion. Measurements should be taken with the 
socket and mounting which represent approximate 
final layout if capacitance values are highly 
significant in the design. 

SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions different from 
those given here, write to the Application Engi
neering Department, EIMAC Division of Varian, 
San Carlos, California, 94070, for information 
and recommendations. 
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s 

DIM. 
MIN. 

A 2.609 
B - -
C 1.870 
D 2.250 
E 2.017 
F 4.820 
G 5.497 
H 0.965 
J 0.670 
K 0.415 
L 0.140 
M 0.020 
N 0.700 
p 0.314 
R 55° 
s 115° 
u 0.025 
V 0.045 

G 

F 

--+---+-------1- DO NOT CONTACT 

THIS AREA 
E 

VENT HOLE LOCATIONS 

NOT CRITICAL 

DI MENSIONAl. 00A 
INCHES MIWMETERS 
MAX. REF. MW. MAX. REF 
2.663 - - 66.27 66.88 - -
- - 0 .984 - - - - 24.99 

1.900 - - 4750 48.26 - -
2.300 - - 57. I 5 58.42 - -
2.153 - - 51.23 54.69 - -
4.960 - - 122.43 125.98 - -
5.685 - - 139.62 144.40 - -
0.988 - - 24.51 25.1 0 - -
0.710 - - 17.02 18.03 - -
0435 - - 10.54 11.05 - -
0165 - - 3.56 4.1 9 - -
0.030 - - 0.51 0.76 - -
0.800 - - 1778 20.32 - -
0.326 - - 7. 98 8.28 - -
65° - - 55° 65° - -

125° - - 115° 125° - -
0.048 - - 0.64 1.22 - -
0.070 - - 1.14 1.78 - -

fllJTB . 
I REF. DIMENSIONS ARE ~ lr:£9: 

ONLY BARE NOT~,_._ FOR 
N::>ttCTION PUNl"'\.r.)ES. 
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E I MAC 
DIVIS Varian 

The Eimac 4C\Vl0,000A is a water-cooled , ceramic-metal power tetrode which 

is electrically identical to the 8171 / 4CX10,000D (and 8170/ 4CX5000A, except for 

plate dissipation ). The \\'ater-cooled anode is equipped \\·ith an integral water jacket 

and is rated at 12 kilowatts dissipation . 

The 4CW10,000A is useful as an oscillator, amplifier or modulator at frequencies 

up to 110 megacycles, and is particularly suited for use as a linear rf amplifier or 

or class-AB audio amplifier. 

A pair of these tubes opera ting class AB w ill deliver more than 30 kilowatts of 

aud io-frequency or radio-frequency plate output power. 

GENERAL CHARACTERISTICS 
ELECTRICAL 

Filament : Thoriated Tungsten 

Voltage 

C urrent 

Amplification Factor (Grid-Screen) 

Frequency for Max imum Ratings 

Direct lnterelectrode Capacitances, Grounded Cathode : 

Input 

Output 

Feed back 

Direct lnterelectrode Capacitances, Grounded Grid and Screen: 

Input 

Output 

Feed back 

MECHANICAL 

Base -
Maximum Seal Temperature 

Maximum Anode-Core Temperature 

Recommended Socket 

Operating Pos ition 

Maximum Dimensions : 

Coolin g 

Height 

Diameter 

Net Weight 

Shipp in g Weight (Approximate) 

Min. Nom. Max. 

73 

7 .5 volts 

78 amperes 

4.5 

30 Mc 

(Effective 4-15 -63 ) 1963 , 1967 by VARI AN Printed ,n U S, A, 

Min. 

108 
18 

48 

18 

4CW10,000A 
RADIAL-BEAM 

POWER TETRODE 

-- -

Max, 

122 
23 

1.0 

58 
23 

0.16 

uuf 

uuf 

uuf 

uuf 

uuf 

uuf 

Special concentric 

250° C 
250° C 

Eimac SK-300A 

Axis ve rt ical, base up or down 

11 .44 inches 

4.66 inches 

Water and Forced air 

7.5 pounds 

17 pounds 
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-e 4CW10,000A---------------------------

RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR (Up to 110 megacycles) 
Clc1ss-C Telegraphy or FM Telephony (Key-down conditions) 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE up to 30 megacycles 7500 MAX. VOLTS 
30 to 60 megacycles 7000 MAX. VOLTS 
60 to 110 megacycles 6500 MAX. VOLTS 

D-C SCREEN VOLTAGE 1500 MAX. VOLTS 
D-C PLATE CU RR ENT up to 30 megacycles MAX. AM PERES 

30 to 60 megacycles 2.8 MAX. AM PERES 
60 to 110 megacycles 2.6 MAX. AMPERES 

PLATE DISSIPATION 10,000 MAX. WATTS 
SCREEN DISSIPATION 250 MAX. WATTS 
GRID DISSIPATION 75 MAX. WATTS 

PLATE-MODULATED RADIO-FREQUENCY 
POWER AMPLIFIER 
Class-C Telephony ( Carrier conditions except where noted) 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE 

D-C SCREEN VOLTAGE 

D-C PLATE CURRENT 

PLATE DISSIPATION* 

SCREEN DISSIPATION 

GRID DISSIPATION 

5000 MAX. VOLTS 

1000 MAX. VOLTS 

2.5 MAX. AMPERES 

6650 MAX. WATTS 

250 MAX. WATTS 

75 MAX. WATTS 

•corresponds to 10 ,000 watts at 100-percent sine-wave modulation . 

AUDIO-FREQUENCY AMPLIFIER OR MODULATOR 
Class-AB, 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE 7500 MAX. VOLTS 

D-C SCREEN VOLTAGE 1500 MAX. VOLTS 

D-C PLATE CURRENT 4.0 MAX. AMPERES 

PLATE DISSIPATION 12,000 MAX. WATTS 

SCREEN DISSIPATION 250 MAX. WATTS 

GRID DISSIPATION 75 MAX. WATTS 

RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB, 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE 

D-C SCREEN VOLTAGE 

D-C PLATE CURRENT 

PLATE DISSIPATION 

SCREEN DISSIPATION 

GRID DISSIPATION 

7500 MAX. VOLTS 

1500 MAX. VOLTS 

4.0 MAX. AMPERES 

12 ,000 MAX. WATTS 

250 MAX. WATTS 

75 MAX. WATTS 

TYPICAL OPERATION 
( Frequencies below 30 megacycles) 

D-C Plate Voltage 7500 volts 

D-C Screen Voltage 500 volts 

D-C Grid Voltage -350 volts 

D-C Plate Current 2.8 amperes 

O-C Screen Current 0.5 ampere 

D-C Grid Current 0.25 ampere 

Peak R-F Grid Voltage 590 volts 

Driving Power 150 watts 

Plate Dissipation 5000 watts 

Plate Output Power 16 ,000 watts 

TYPICAL OPERATION (Frequencies be low 30 megacycles) 

D-C Plate Voltage 5000 volts 

D-C Screen Voltage -

Peak A-F Screen Vo ltage (For JOO-percent modulation) 

D-C Grid Voltage 

D-C Pla te Current 

0 -C Screen Current 

D-C Grid Current 

Peak R-F Grid Voltage 

Grid Dri vin g Power -

Plate Diss ipation 

Plate Output Power 

TYPICAL OPERATION , 
D-C Plate Voltage 
D-C Screen Voltage 
D-C Gr id Voltage 

two 

Max .-Signa l Plate Current 
Zero-Signal Plate Current• 

Max .-Signal Screen Current 

Zero-Sig nal Screen Current 

Peak A-F Driving Voltage 

Driving Power 

tubes 

Load Resistance , Plate-to-Plate 
Max .-Signal Plate Diss ipation• 
Max .-Signal Plate Output Power 

•Per Tube 

4000 5000 6000 

1500 1500 1500 

-315 -320 -330 

6.66 6.66 6 .66 
0.50 0.50 0.50 

0 .33 0.32 0 .30 

0 0 

305 310 320 

0 0 

940 1320 1700 

6,670 7,950 8,100 

13,300 17 ,500 23 ,800 

500 volts 

500 volts 

-350 volts 

2.4 amperes 

0.4 ar,,pere 

0.22 ampere 

550 volts 

120 watts 

3500 watts 

8.5 kilowatt, 

7500 volts 
1500 volts 

-340 volts 
6.66 ampere 

0.50 ampere 

0.25 ampere 

0 ampere 

330 volts 
0 watts 

2280 ohms 
9,050 watts 

31 ,900 watts 

TYPICAL OPERATION , Peak-En velope 
(Frequencies below 30 mega cycles) 

D-C Plate Voltage 

or Modulation-Crest Conditions , 

D-C Screen Voltage 
D-C Grid Voltage• 
Max.-Signal Plate Cu rrent 
Zero-Signal Plate Current 

Max.-Signal Screen Current 
Peak R-F Grid Voltage 
Driving Power 

Plate Dissipat ion 

7500 
1500 

-340 

3.33 
0.50 

0.125 

330 

0 

9050 

volts 
volts 

volts 
amperes 
ampere 

ampere 
volts 

watts 
watts 

Plate Output Power.. 15 ,950 watts 

•Ad just grid voltage to obtdin specified Zero-Signal plate current. 
••PEP output or r-f output power at crest of modulation envelope. 

NOTE: In most cases, "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves. No 
allowance for circu it losses, either input or output, has been made. 
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-------------------------- 4CW10,000A Ii?! -
APPLICATION 

MECHANICAL 

Mounting-The 4CW10,000A must be operated with 

its axis vertical. The base of the tube may be down or 

up at the convenience of the circuit designer. 

Socket-The Eimac SK-300A air-system socket may 
be used with the 4CW10,000A. The socket has provi
sion for directing cooling air through the socket and 
over the base seals. 

Cooling-Base terminal cooling is accomplished by 

directing air th rough the socket and over the filament 

and grid seals. Anode cooling is accomplished by cir

culating water through the integral water jacket. The 
table below lists minimum water flow rates for proper 
cooling at various plate dissipation levels. 

Min imum Cooling Water Requirement 

Plate Pressu re 
Dissipat ion Qua nti t¥-,. 1 Drop 

(kw) (gpm) - (psi) 

6 4.0 2.2 
8 5.1 3.1 

10 6.3 4.3 
12 7.4 5.,5 

Note: Since power dissipated by the filaments 

represented about 560 watts and grid p lus 

screen dissipation can represent another 325 

wa tts, an ex tra 900 watts has been added to 
plate diss ipation in preparing this tabulation. 

i\taximum outlet-water temperature must never 
exceed 70 °C and in let-water pressure should be limited 

to .50 psi. 

W hen the tube is mounted with its anode up, the 

,,·ater inlet is on the outer connector; when the anode 

is down, the inlet is the cen ter connector. Water and 
air flow should start whenever filament voltage is 
applied . There is no danger in removing cooling water 
and air simultaneously with power removal. 

Base cooling may be accomplished by directing 

approxima tely 30 cfm of air through the socket and 

over the seals. Pressure drop will be approximately 0.1 

inch of water. An alternate method for frequencies 

below 30 i\1c is to direct approximately 10 cfm through 
a ~l" ID tube directly a t the center sh1d. The jet should 
be no more than t,,·o inches from the stud. 

ELECTRICAL 

Filament Operation-The rated fil ament voltage for 

the 4CW10,000A is 7.5 volts. Filament voltage, as meas
ured at the socket, 5hould be maintained at this value 

to obtain maximum tube life. In no case should it be 
allowed to deviate by more than plus or minus 5 per
cent from the rated value. 

Electrode Dissipation Ratings-The maximum dissi

pation ratings for the 4CW10,000A must be respected 
to avoid damage to the tube. An exception is the plate 
dissipation , which may be permitted to rise above the 

rated maximum during brief periods , such as may 
occur during tunin g. 

Control Grid Operation-The 4CW10,000A control 
grid has a maximum dissipation rating of 75 watts. Pre
cautions should be observed to avoid exceeding this 
rating . The grid bias and driving power should be kept 
near the values shown in the "Typical Operation" sec
tions of the data sheet whenever possible. 

Screen-Grid Operation-The power diss ipated by 

the screen of the 4CW10,000A must not exceed 250 
watts . 

Screen dissipat ion , in cases where there is no ac 
applied to the screen, is the simple product of the 
screen voltage and the screen current. If the screen 
voltage is modulated , the screen dissipation will de
pend upon loading, driving power, and carrier screen 
voltage. 

Screen diss ipation is likely to rise to excessive 

values when the plate voltage, bias voltage, or plate 

load are removed with filament and screen voltages 
appli ed. Suitable protective means must be provided to 
limit the screen dissipation to 250 watts in the event 
of circuit failure. 

Plate Dissipation-The plate-dissipation rating for 

the 4CW10,000A is 10,000 watts for most applications, 

but for audio and SSB amplifier applications, the maxi

mum allowable dissipation is 12,000 \vatts. 

·when the 4CW10,000A is operated as a plate-mod
ulated r f power amplifier, the input power is limited 

by conditions not connected with the plate efficiency, 
which is quite high. Therefore, except during tuning 
there is little possibility that the 6650-watt maximum 
plate dissipation rating will be exceeded. 

Special Applications-If it is desired to operate this 
tube under conditions widely different from those 
given here, write to the Power Grid Tube Marketing 
Department, Eitel-McCullough , Inc. , 301 Industrial 
Way, San Carlos, California, for information and 
recommendations. 
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--------------------------· 4CW10,000A e -
WATER INLET 
COOLER UP 

WATER LINES ----
1/2 0.0. COPPER TUBING 

WITH.1/2 S.A.E . FLARE 

FITTING NUTS 

TOP OF TUBIN~ __ _ 

~oooJ 
MADE IN USA 

WATER INLET 
COOLER DOWN 

DO NOT CONTACT 

'---'-'--- FILAMENT 

DO NOT CONTACT 

NOTES: 

REF 

A 

8 
C 

D 
E 
F 
G 

H 

J 

K 

L 

M 
N 
p 

R 

s 
T 
u 

DIMENSION DATA 
NOM. MIN. MAX. 

4.094 4.156 

4.594 4.656 

.720 .760 

1.896 1.936 

3.133 3.173 
3.792 3.832 

3.980 4.020 
.1 88 

.188 

.188 

1.764 1.826 

1.500 1.750 

1.937 2.187 

2.312 2.812 
.986 1.050 

4 .780 5.025 

3.350 3.650 

8.125 8.625 

These d imensions reflect stan

dard manufacturing tolerances. 

They shou ld not be used as the 
basis for purchase specifications 
unless checked with Eitel -McCul
lough , Inc. 

I.(*) CONTACT SURFACE, 
2. DIMENSIONS IN INCHES. 



c.n 

400 

300 

200 

"' ~ 
~ 100 

/ 

.- / 

,,,,<-,~ 
r C ,:.C -:,.(j ~, c'c 

• • •. C 
I I t · 

I / ,r . f 
I I 

. / I I ~ I, ' , , / 

. . ----~ :;----·- ~· . / / 

EIMAC 4CW10,000A 
TYPICAL 

CONSTANT CURRENT 
CHARACTERISTICS 

SCREEN VOLT AGE - 500 VOL TS 
___ PLATE CURRENT - AMPERES 

- . - • - SCREEN CURRENT - AMPERES 
_____ GRID CURRENT - AMPERES 

10.0 

8.0 

I ... ~ --~ ----
1- -·-~ _.-·-· ~ O --·- .-~--------,.....---100 6.0 
> . o , /- / 5.0 

~ :'--7'------------ ----- 4.0 .--. --· _.. · _. ==========~=:=~----------====================: 3.0 

-- --~ ..... ~:---:::·--·20,.· -. ..- ..... .. .• 

C) .-· / 

c:·' l.O .- / / < 

-100 ,.-----------------· 1.0 

-200 

-300 
0 

/ 

- · 0 .5 
0.1 

0 -

6000 
8000 

2000 
4000 

PLATE VOLT AGE - VOL TS 

10000 

.,. 
0 
~ -0 
0 
0 
0 

• 

~ 
\ 



0-, 

200 

100 '>~ 
'\,· ,§ <-,~ !:) 

EIMAC 4CW10,000A 
TYPICAL 

CONSTANT CURRENT 
CHARACTERISTICS 

SCREEN VOLTAGE - 1500 VOLTS 
PLATE CURRENT - AMPERES 

,/ 'V , . ,~ 
'i~ .f__,.c.-o 

-" ,S? --- - SCREEN CURRENT - AMPERES 

0

o - -- GRID CURRENT - AMPERES 

, 

0 

"' I-
...I 
0 -100 > 
I ... 

C) 
4 
I-
...I 
0 
> 
C -200 

"' C) 

-300 

-400 

-500 
0 

/ ,... 
) 

-,QO 
.,- __ ,. 14.0 

,, / ,,,.--'-----------------------12.0 

_ _,,_/_ // -

": 

/ 
-~ ---- .,,. 

,,,. 
, 

1 / ' ____ ,ou 
' ,/ _,,,,- 10.0 

I _,,. I ,✓- ✓- _ -- n• s.o 

/ ~" ----
- .v:iO 

,, / ,,,.,,,.--_.,,.-
/ <".,, 

,r / -==--------.020 6.0 

/ _.,,.-
/ ,,," .,,. 

/ ,,/ -------
./ -------- -.010 _., ,,- , 4.0 

- / ,,-" ,, 

I , / ------o 3.0 

, - - ----/ / ----~ ,// -c:::::-
.' /

0 

✓-- 2.0 ---------1.0 

...... - 0.5 

--/ / 

-

I' / 
--------11.2 

--------/ 0.05 
,, 

/ 

0 

4000 
6000 

8000 

2000 
PLATE VOLT AGE - VOL TS 

\ 

~ 

10000 

.I>, 

0 
~ ... 
0 
0 
0 
0 
)> 



TECHNICAL DATA 

The EIMAC 4CW25 ,000A is a ceramic/ metal power tetrode inten
ded for use in audio or radio frequency applications. It features a 
new type of internal mechanical structure which results in higher rf 
operating efficiency. Low rf losses in this mechanical structure 

permit operation of the 4CW25,000A at full ratings up to 110 MHz, 

and at reduced ratings , to 225 MHz. 
The 4CW25, OOOA is recommended for radio-frequency 1 in ear 

power amplifier service , for television linear amplifier service, and 
as a switch tube for pulsed regulator service. 

GENERAL CHARACTERISTICSl 
ELECTRICAL 

Filament: Thoriated Tungsten 
Voltage ................. . 
Current, at 6.3 volts ........... . 

Amplification Factor, average 

6.3 ± 0.3 V 
160 A 

Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 
Direct Interelectrode Capacitances (cathode grounded): 2 

Cin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. . 
Cout ................................................. . 
Cgp ...................................... . ........... . 

Direct Interelectrode Capacitances (grid and screen grounded): 2 

Cin ... . .............................................. . 
Cout ................................................. . 
Cpk ....................................... . .......... . 

Maximum Frequency Ratings 
CW .................................. . 

4CW25,000A 

RADIAL BEAM 

POWER TETRO DE 

4.5 

160.0 pF 
24.5 pF 

1.5 pF 

67.0 pF 
25.5 pF 

0.2 pF 

110 MHz 
1. Characteristics and operating values are based on performance t ests. These f igures may change without noti ce as 

the result of additi onal data or product ref inement. EIMAC Div isi on of Vclrian should be consulted before using this 
informat ion for final equipment design . 

2. Capacitance values are for a co ld tube as measured in a spec ial shielded fi xture in accordance with Electronic In
dustries Association Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions: 
Length ................ . 

Diameter ........................................ . 
Net Weight ...................................... . 

12.69 in; 322.33 mm 

4.750 in ; 120.65 mm 
13.5 lb; 6.10 kg 

Operating Position ............................... Axis vertical , base up or down 
Cooling . . . . . . . . ................................. Water and Forced Air 

(Effective 2-1-72) © by Varian Printed in U.S.A. 

EIMAC division of varian/301 industrial way/san carlos/california 94070 
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Operating Temperature, maximum 
Ceramic/Metal Seals and Anode Core 

Base ................. . 
Recommended Air System Socket .. 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN, Class AB 1 

ABSOLUTE MAXIMUM RATINGS: 

PLATE VOLTAGE ......... . 
SCREEN VOLTAGE .. .... ... ...•. 
PLATE CURRENT .........•..... 
PLATE DISSIPATION ............ . 
SCREEN DISSIPATION .......... . 
GRID DISSIPATION ...... . ...... . 

10.0 
2.0 
6.0 

25.0 
450 
200 

1. Adjust for specified zero-signal plate current. 
2. Approximate value. 

RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR 
Class C Telegraphy of FMTelephony 
(Key-Down Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

PLATE VOLTAGE ............ . 
SCREEN VOLTAGE ... ...•.. ... .. 

PLATE CURRENT 
PLATE DISSIPATION . ........... . 
SCREEN DISSIPATION .... . 
GRID DISSIPATION ............. . 

10.0 
2.0 
5.0 

25.0 
450 
200 

kVdc 
kVdc 
Ade 
kW 
w 
w 

kVdc 
kVdc 
Ade 
kW 
w 
w 

PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER, GRID DRIVEN, Class C Telephony 
(Carrier Conditions) 

ABSOLUTE MAXIMUM RATINGS : 

PLATE VOLTAGE ......... . 8.0 
SCREEN VOLTAGE ............•. 1.5 
PLATE CURRENT ... .... ....... . 4.0 
PLATE DISSIPATION ......... ... . 16.4 
SCREEN DISSIPATION ........... . 450 
GRID DISSIPATION ... . 200 

1. Approximate value. 

AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR, GRID DRIVEN, Class AB1 
(Sinusoidal Wave) 

A BSOLUTE MAXIMUM RATINGS (per tube) 

PLATE VOLTAGE .. ... .... ... . 10.0 
SCREEN VOLTAGE ........ .. . . 2.0 

PLATE CURRENT .. .... . . .... . 6.0 

PLATE DISSIPATION .. .. ... ... .. . 25.0 

SCREEN DISSIPATION ........... . 450 

GRID DISSIPATION ........ . .... . 200 

1. Adjust for specified zero-signal plate current. 

kVdc 
kVdc 
Ade 
kW 
w 
w 

kVdc 
kVdc 
Ade 
kW 
w 
w 

250° C 
Special, concentric 

. . . . . . SK-300A 

TYPICAL OPERATION (Frequencies to 110 MHz) 
Paak Envelope or Modulation Crest Conditions 

Plate Voltage .......... 7,500 10,000 Vdc 
Screen Voltage . . ....... 1,500 1,500 Vdc 
Grid Voltage 1 .......... -350 -370 Vdc 
Zero-Signal Plate Current ... 1.0 1.0 Ade 
Single-Tone Plate Current ... 4.0 4.25 Ade 
Single-Tone Screen Current2 .. 170 150 mAdc 
Peak rf Grid Voltage 2 ...... 330 340 V 

Plate Dissipation ........ 12.2 14.0 kW 
Single-Tone Plate Output Power 20.8 28.5 kW 

Resonant Load Impedance ... 865 1,260 Q 

TYPICAL OPERATION (Frequencies to 110 MHz) 

Plate Voltage .......... ' 7,500 10,000 Vdc 
Screen Voltage ... .. . ..... 750 750 Vdc 
Grid Voltage .......... -510 -550 Vdc 
Pl ate Current .......... 4.65 4.55 Ade 
Screen Current 1 . . . . 0.59 0.54 Ade 
Grid Current 1 0.30 0.27 Ade ... ' . ..... 
Peak rf Gr id Voltage 1 ....... 730 790 V 

Calculated Driving Power .... 220 220 w 
Plate Dissipation ...... . 8.1 9.0 kW 
Plate Output Power .... .. 26.7 36.5 kW 

1. Approximate value. 

TYPICAL OPERATION (Frequencies to 110 MHz) 

Plate Voltage ........ .... 
Screen Voltage ............ 
Grid Voltage .. ' ......... ' 

Plate Current ............. 
Screen Current l ........ . .. 
Grid Current 1 ........... .. 
Peak af Screen Voltage 1 

100% modulation .......... 
Peak rf Grid Voltage1 ..... .. . 
Calculated Driving Power .... . 
Plate Dissipation .... . . . . . . 

Plate Output Power . ........ 

TYPICAL OPERATION (Two tubes) 

Plate Voltage ... .. ..... . 
Screen Voltage .. ... ....•. 
Grid Voltage 1 ....... . .. . 
Zero-Signal Plate Current .. . . 
Maximum Signal Plate Current . 
Maximum Signal Screen Current2 

Peak af Grid Voltage 2 .. .... . 
Maximum Signal Plate Dissipation 
Plate Output Power . ...... . 
Load Resistance 

(plate to plate) ..... 

2. Approximate value . 

6,000 
750 

-600 
3.75 
0.45 
0.18 

740 
800 
150 
5.1 

17.4 

7,500 
1,500 
-350 
1.00 
8.80 
0.34 

330 
12.2 
41.6 

1.730 

8,000 Vdc 
750 Vdc 

-640 Vdc 
3.65 Ade 
0.43 Ade 
0.18 Ade 

710 V 

840 V 

150 w 
5.8 kW 

23 .5 kW 

10,000 Vdc 
1,500 Vdc 
-370 Vdc 
1.00 Ade 
8.50 Ade 
0.30 Ade 

340 V 

14.0 kW 
57.0 kW 

2.520 n 



4CW25,000A 

SWITCH TUBE OR PULSED REGULATOR SERVICE 

ABSOLUTE MAXIMUM RATINGS: 

PLATE VOLTAGE ......... . 
SCREEN VOLTAGE ............. . 
GRID VOLTAGE ........ . ..... . 
PEAK CATHODE CURRENT ....... . 
PEAK ANODE CURRENT ....•.. 
GRID DISSIPATION 1 ......... . 
SCREEN DISSIPATION1 . . ..... . 

20.0 kVdc 
3.0 kVdc 

-1.5 kVdc 
80 a 
60 a 

200 W 
450 W 

PLATE DISSIPATION 1 ............ . 
PULSE LENGTH 
DUTY FACTOR 

1. Dissipation values shown are average. 

25.0 kW 
See Note 2 
See Note 2 

2. Duty must be maintained at a !ow enough level 
that average tube dissipation ratings are not ex
ceeded. For pulse lengths in excess of 0.1 second, 
some reduction of electrode dissipation ratings 
will be required. 

TYPICAL OPERA Tl ON values are obtained by calculations from pub I ished characteristic curves. To obtain the specified 
plate current at the specified bias, screen. and plate voltages, adjustment of the rf grid voltage is assumed. If this 
procedure is followed, there will be little variation in output power when the tube is replaced, even though there may 
be some variation in grid and screen currents . The grid and screen currents which occur when the desired plate cur
rent is obtained are incidental and vary from tube to tube. These current variations cause no performance degradation 
providing the circuit maintains the correct voltage in the presence of the current variations. If grid bias is obtained 
p-incipally by means of a grid resistor, the resistor must be adjustable to produce the required bias voltage when the 
correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Heater Current, at 6.3 volts ........ . 
Interelectrode Capacitances, cathode grounded 1 

Cin . 

Cout ....................... , .. 
Cgp .......................... . 

Min. ---
152 

154.0 
22.0 

Max. 

168 A 

167.0 pF 

27.0 pF 
2.0 pF 

Interelectrode Capacitances, grid and screen grounded1 

Cin . 62.0 72.0 pF 
Cout 23.0 28.0 pF 
Cpk. 0.3 pF 

1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In
dustries Association Standard R,-191. 

APPLICATION 

MECHANICAL 

MOUNTING - The 4CW25,000A must be opera
ted with its axis vertical. The base of the tube 
may be down or up at the convenience of the cir
cuit designer. 

SOCKET - The EIMAC Air-System Socket Type 
SK-300A is designed especially for the concen
tric base terminals of the 4CW25 ,000A . The use 
of recommended air-flow rates through this socket 
provides effective forced-air cooling of the tube 
base sea 1 areas. 

COOLING - Anode cooling is accomplished by 
circulating water through the integral anode water 
jacket. The table below lists the minimum cooling 
water requirements at various dissipation levels. 

Plate Approx. 
*Dissi pation Water Flow Pressure 

(kilowatts) GPM Drop 
PSI 

10 2.2 3.3 
15 3.0 5.0 
20 4.0 8.0 
25 s.o 11.S 

*Since the power dissipated by the filament repre
sents about 1000 watts and since grid-plus-screen 
dissipation can, under some conditions, represent 
another 600 watts, allowance has been made in 
preparing this tabulation for an additional 1600 
watts dissipation. 

3 
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The cooling table assumes a water temperature 

rise of 20° C. Under no circumstances should the 
outlet water temperature exceed 70° C. Inlet water 
pressure should not exceed 50 PSI. 

A major factor effecting long life of water 
cooled tubes is the condition of the cooling water. 

A simple method of determing the condition of 
the water is to measure the resistance across a 
measured amount. This can be accomplished by 
inserting two electrodes into the water through an 

insulted section of water line and measuring the 
resistance between the two electrodes with a sen
sitive meter. The resistance of the water should 
be maintained above 50 kohms / cm3. 

Separate cooling of the tube base is required 
and is accomplished by directing approximately 
50 cfm of air at sea level through the socket. 

ELECTRICAL 

FILAMENT OPERATION - The rated filament 
voltage for the 4CW25,000A is 6 .3 volts . Fila
ment voltage , as measured at the socket, should 
be maintained at this value to obtain maximum 
tube life. In no case should it be allowed to devi
ate by more than plus or minus five percent from 
the rated value. 

ELECTRODE DISSIPATION RATINGS - The 
maximum dissipation ratings for the 4CW25,000A 
must be respected to avoid damage to the tube. 
An exception is the plate dissipation which may 
be permitted to rise above the rated maximum 
during brief periods, such as may occur during 
tuning. 

GRID OPERATION - The 4CW25,000A control 
grid has a maximum dissipation rating of 200 
watts. Precautions should be observed to avoid 
exceeding this rating. The grid bias and driving 
power should be kept near the va lues shown in 
the "Typical Operahon " sections of the data 
sheet whenever possible. The maximum grid 
circuit resistance should not exceed J. 00, 000 
ohms per tube. 

SCREEN OPERATION - The power dissipated 
by the screen of the 4CW25,000A must not ex
ceed 450 watts. 

Screen dissipation, in cases where there is no 
AC a pplied to the screen , is the simple product 
of the screen voltage a nd the screen current. If 
the screen voltage is modulated, the screen dis
sipation will depend upon loading, driving power, 
and carrier screen voltage. 

Screen dissipation is likely to rise to exces
sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and screen 
voltages applied. Suitable protective means must 
be provided to limit the screen dissipation to 450 
watts in the event of circuit failure. 

PLATE DISSIPATION - The plate-dissipation 
rating for the 4CW25,000A is 25,000 watts. 

When the 4CW25,000A is operated as a plate

modulated rf power amplifier, the input power 
is limited by conditions not connected with the 
plate efficiency, which is quite high. Therefore, 
except during tuning there is little possibility 
that the 25,000 watt maximum plate dissipation 
rating will be exceeded. 

HIGH VOLTAGE - Normal operating voltages 
used with the 4CW25,000A are deadly, and the 
equipment must be designed properly and opera
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri
mary circuits of the power supply and to dis
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or " cheated" to allow operation with 
access doors open . Always remember that HIGH 

VOLTAGE CAN KILL. 

X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CW25, 000A, operating 
at its rated voltages and currents, is a potentia 1 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through
out the tube's life. Periodic checks on the X-ray 
leve 1 should be made, and the tube should never 
be operated without adequate shie !ding in place 
when voltages above 10 kilovolts are in use . 

Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 
an expert in this field should be contacted to 
perform an X-ray s urvey of the equipment. 



Operation of high-voltage equipment with 
interlock switches "cheated " a nd cabinet doors 
open in order to be better able to locate an equip

ment malfunction can result in serious X-ray 
exposure. 

RADIO FREQUENCY RADIATION - Avoid ex
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human bod y wit h little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard , however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric he ati ng units act ua lly operate at fre
quencies as low as the 13 and 27 MHz bands . 

Many EIMAC powe r tubes, such as the 4CW-
25 ,000A, are specifically designed to generate or 
amplify radio frequency pow e r. There may be a 
relatively strong rf field in the general proximit y 
of the power tube and its associated circuitry --
t he more powe r involved, the stronger the rf field . 
Proper enclosure design and efficient coupli ng 
of rf energy to the load will minimize the rf field 
in the vicinity of the power am plifier unit itself. 

INTERELECTRODE CAPACITANCE - The 
act ual internal interelectrode capacitance of a 
tube is influenced by many variables in most 

a pplications, such as stray capacitance to the 
chassis, capacitance added by the socket used , 
stray capacitance between tube terminals, and 

4CW25,000A 

wiring effects. To control the actual capacitance 
values within the tube , as the key component 
involved , the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Assoc iation Standard 
RS-191. This requires the use of specially con
structed test fixtures which effectively shield 
a 11 extern a 1 tube leads from each other and 
eliminates any capacitance reading to "ground " . 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of 
ti me , even when the tube may be made by dif
ferent manufacturers . The capacitance values 
shown in the manufacturer's technical data, or 
test specifications, normall y are taken in ac
cordance with Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application . 
Measurements should be taken with the socket and 
mounting which represent approximate final lay
out if capacitance values are highly significant 
in the design. 

SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif
fe rent from those given here, write to the Ap
plication Engineering Dept. , Power Grid Tube 
Division, E IMAC, Division of Varian, 301 Indus 
trial Way, San Carlos, California , 94070 for in
formation and recommendations. 

s 
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DIM. 

A 
8 

C 

D 

E 

F 
G 
H 

J 
K 
L 
p 

R 
T 

u 
V 

THE T.1.11 Of THE 9CRE[N Gitto 
a Fl.AMENT CONTACT SUMJICES 
SHALL NOT EXCEED .040 WITH 
IIESPECT TO THE CONTIIOL GRID 
a ANODE CXJfW:T SUfRCE WHUt 
THE LATTER ~IW:ES /Ill/IE. 
IIOTATED ON IIOLLEIIS ICI' P'OtNTI 
INDICATED IY THE AIIIIOWS. 

9Cll££N M ID 

DIMENSIONAL DATA 

INCHES MILLIMETERS 

MIN. MAX. REF MIN. MAX 
4.570 4.630 - - 116.08 117.60 
2.625 2.875 - - 66.67 73.02 
.720 .760 - - 18.29 19.30 
1.896 1.936 - - 48. 16 49.17 
3.133 3 .1 73 - - 79.58 80.59 
3.792 3.832 - - 96.32 97.33 
3.980 4 .020 - - 101 .09 102.11 

188 - - - - 4 .77 - -
.1 88 - - - - 4 .77 - -
.1 88 -- - - 4 .77 - -
1.764 1.826 - - 44.80 46.38 
9.065 9 .565 -- 230.25 242.95 
.986 1.050 - - 25.04 26.67 
2.875 3.125 - - 73.02 79.37 

- - 4 .750 - - - - 120.65 
3.625 3.675 - - 92.07 93.34 

NOl'ES: 

I. I*) CONTACT SUlltW:E: 
2. IIEF. DIMENSIONS ARE FOR 

INF'ORtlUU'ION ONLY & ARE 
HOT REQ 1D FOR INSPEC· 
TION PURPOSES. 
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E I MAC 

The EIMAC 4CWS0,000E is a ceramic/ metal, liquid-cooled power te
trod~ intended for use at the SO to 100 kilowatt output power level. This 
tube is characterized by low input and feedback capacitances and low 
internal lead inductances. A rugged mesh thoriated tungsten filament pro
vides adequate emission over the long operating life. It is recommended 
for use as a Class C rf amplifier or oscillator, a Class AB rf linear ampli
fier or a Class AB push-pull af amplifier or modulator. The 4CWS0,000E 

is also useful as a plate and screen modulated Class C rf amplifier. The 

liquid-cooled anode is rated at SO kilowatts plate dissipation. 

GENERAL CHARACTERISTICS1 

ELECTRICAL 

Filament: Mesh Thoriated Tungsten 

Voltage .... . ......................... . 

Current, at 12.0 vol ts ..................... . 

Amplification Factor (Average); 

Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . .... 
Direct Interelectrode Capacitances (grounded cathode) 

12.0 ± 0.6 V 

220 A 

4.5 

4CW50,000E 

WATER COOLED 

POWER TETRODE 

Sh own with SK-2050 
water jacket removed . 

Input ... . . . .. . .. . ................. . .. • • ... • • • • • • • • • • • • • 310 pF 
53 pF 

0.7 pF 
Output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Feedback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Frequency of Maximum Rating: 

cw .. . ...... . .. . . .. .. ... . . ..... ... .. . . . . . . ... . 110 MHz 

1. Characterist ics and operating values are based upon performance tests. These figures may change without not ice 
as the resul t of add i tional dat a or product refinement. EI MAC Div ision of Var ian shou ld be consu lted before using 
this information for f ina l equipment design . 

MECHANICAL 

Maximum Ove rall Dimensions : 
Length (with water jacket) .... . 

Diameter .......... . . . ... . .... . . . 
Net Weight (less water jacket) ....... . . .. . . 

12.75 in ; (324 mm) 

9.53 in ; (242 mm) 

35 lb; (15.9 kg) 
Operating Position ......... . ....... ... ....... . ....... Vertical , base up or down 
Maximum Operating Temperature : 

Ceramic/ Metal Seals and terminals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250° C 
Cooling . . . . . . . . . . . . . . . . . . . . . . . . . ....... . ...... Liquid and Forced air 
Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Special 
Recommended Socket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EIMAC SK-2000 Series 
Recommended Water Jacket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EIMAC SK-2050 

(Effective 7-1-70) © 1970 Varian Printed in U.S.A. 
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RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE . ..•..•. . . 17,500 
DC SCREEN VOLTAGE .• •.. . • .. 2,500 
DC PLATE CURRENT .•• ....... 12.0 
PLATE DISSIPATION . . . . . . . . . . 50,000 

SCREEN DISSIPATION . . . . . . . . . 1,500 

GRID DISSIPATION . . ........ 400 

VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 

1. Adjust to specified zero-signal de plate current. 

2. Approximate value. 

RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR 
Class C Telegra phy or FM Telephony 
(Key-Down Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE .• . •.. . •• . 17,500 VOLTS 
DC SCREEN VOLTAGE......... 2,500 VOLTS 
DC PLATE CURRENT . . • • • . . . . • 12.0 AMPERES 
PLATE DISSIPATION ...• .. .... 50 ,000 WATTS 
SCREEN DISSIPATION . . . . . . . . . 1,500 WATTS 
GRID DISSIPATION . . . . . . . . . . 400 WATTS 

PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Car ri er Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE •....••.•. 
DC SCREEN VOLTAGE .. .... . . . 
DC PLATE CURRENT ......... . 
PLATE DISSIPATION 1 ........ . 
SCREEN DISSIPATION 2 .•.•.•.•. 
GRID DI SSI PATION2 .. .•. .. ••. 

15,000 VOL TS 
2,000 VOLTS 

12.0 AMPERES 
33,000 WATTS 

1,500 WATTS 
400 WATTS 

1. Corresponds to 50,000 watts at 100% sine-wave 
modulation. 

2. Average, with or without modulation. 

AUDIO FREQUENCY POWER AMPLIFIER 
OR MODULATOR 
Class AB1, Grid Driven (Sinusoida l Wave) 

ABSOLUTE MAXIMUM RATINGS (Per Tube) 

DC PLATE VO LTAGE . •. .•..... 17,500 
DC SCREEN VOLTAGE ........ 2,500 
DC PLATE CURRENT ....•..... 12.0 
PLATE DISSIPATION ••• ..•.••. 50,000 
SCREEN DISSIPATION .•....... 1,500 
GRID DISSIPATION .......... 400 

2. 

VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 

TYPICAL OPERATION ( Frequenc ies to 30 MHz) 
Class AB1, Grid Driven, Peak Envelope or Modulation 
Crest Conditions. 

Plate Voltage ••• .• •• .•.•.. ••••..••. 
Screen Voltage •. .•••..•. •...•. .••• • 
Grid Voltage 1 ..••• • .•.••..••.•••••• 
Zero-Signa l Pl ate Current ........ ..... . 
Single Tone Plate Current ...•...... •. . . 
Peak rf Grid Voltage 2 . ........ . ..... . 
Resonant Load Impedance . . ........... . 
Plate Dissipation .................. . 
Plate Output Power ........... . ..... . 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Plate Voltage ..........••...... 15.0 
Screen voltage ....... . . . .... . .. 1.5 
Grid Voltage ......... . . . .. .. .. -800 
Plate Current .................. 9.0 
Screen Current1 . ... ... ...... .... 0.9 
Grid Current 1 _ ........... . ..... 125 
Peak rf Grid Vol tage 1 . . ........... 880 
Calculated Driving Power 1 ... ...... . 110 
Pl ate Dissipation . . . . . . . . . • . . . . . 25 
Plate Output Power . . . . . 110 
Resonant Load Impedance ... .• ..... 820 

1. Approximate value 

1YPICAL OPERATION (Frequencies to 30 MHz) 

Plate Voltage. . . . . . . . . . . . . . . . . 9.0 
Screen Voltage . . . . . . . . . . . . . . . 750 
Grid Vol tage ..... • ........... -600 
Plate Current ... . ............. 7.41 
Screen Current~ . . . . . . . . . . . . . . . 0.69 
Grid Current ............... .. 0.333 
Peak af Screen Voltage 3 

(100% modulati on) . . . . . . . . . 750 
Peak rf Grid Voltage 3 ........... 750 
Calculated Dr iving Power ......... 250 
Plate Dissipation .......... .. .. 12.5 
Plate Output Power . .. . ..•...... 54.2 

3. Approximate value . 

TYPICAL OPERATION (TVI.() Tubes) 

Pl ate Vol tage .......... ... .... . .. . 
Screen Voltage ............ .... . . . . 
Grid Voltage 1/ 3 .............. . 
Zero-Si gna I Plate Current ...... .. ... . . 
Max. Signal Plate Current ... .... .. .. . . 
Max. Signal Screen Current 1_ ..... . .... . 
Peak af Grid Voltage2 ..... . ....... . . . 
Peak Driving Power ...... ... .. ..... . 
Max. Signal Plate Dissipation 2 ....... . . 
Plate Output Power .... . .. .. ....... . 
Load Resistance (plate to plate) . . . .... . 

1. Approximate value. 
2. Per tube. 

10.0 kVdc 
1.8 kVdc 

-260 Vdc 
3.4 Ade 

9.14 Ade 
230 V 

600 n 
35 kW 
57 kW 

15.0 kVdc 
, .5 kVdc 

-800 Vdc 
11.5 Ade 
0.83 Ade 
160 mAdc 
925 V 

150 VI' 
36 kW 

137 kW 
615 n 

14.0 kVdc 
•750 Vdc 
-600 Vdc 
9.25 Ade 
1.15 Ade 

0.833 Ade 

750 V 

820 V 

685 W 
21.5 kW 
110 kW 

15.0 kVdc 
1.25 kVdc 
-280 Vdc 

5.0 Ade 
18.6 Ade 
0.6 Ade 
275 V 

0 w 
41.7 kW 
195 kW 

1810 n 

3. Adjust to give stated zero-signal plate current. 



-----------------------4CW50,'000E liii!'®-
NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character

istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias , 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed , even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a gr id resistor , the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 
Filament: Current at 12.0 volts 

Min. 
200 

Max. 
230 A 

Interelectrode Capacitances (grounded cathode connection) 

Input .. . 
Output ............................. . 

290 
45 

330 pF 
58 pF 

1.0 pF Feedback ... ... ................... .. . 
lnterelectrode Capacitances (grounded grid connection) 

lnput ... . 
Output .. . 
Feedback. 

130 
47 

150 pF 
57 pF 

0.5 pF 

APPLICATION 
MECHANICAL 

MOUNTING - The 4CWSO,OOOE must be operated 
with its axis vertical. The base of the tube may 
be up or down at the convenience of the circuit 
designer. 

SOCKET - The EIMAC socket type SK-2000 
is recommended for use with the 4CWSO,OOOE. 

COOLING - Anode cooling is accomplished by 

circulating water through the SK-2050 water 
jacket. The table below lists minimum cooling 
water requirements at various dissipation levels. 

Plate Dissipa- Water Flow Pressure Drop 
tion* (GPM) (PSI) 

(kilowatts) 

10 3.0 2.0 
20 5.0 3 .0 
30 6.5 4.0 
40 8.5 5 .2 
so 10.5 6.5 

* Since the power dissipated by the filament re-
presents about 2500 watts and since grid-plus-
screen dissipation can, under some conditions, 
represent another 1900 watts, allowance has been 
made in preparing this tabulation for an addition-
al 4400 watts .dissipation. 

The cooling table above assumes a water 
temperature rise of 20°C. Under no circumstances 
should the outlet water temperature exceed 70° C. 
Inlet water pressure should not exceed 100 ps i. 

A major factor affecting long life of water 
cooled tubes is the condition of the cooling 
water. If the cooling water is ionized, deposits 
of copper oxide will form on the internal parts 
of the water jacket and can cause localized 
heating of the anode and eventual failure of the 
tube. 

A simple method of determining the condition 
of the water is to measure the resistance across 
a known volume. The resistance of the water 
should be maintained above SO K ohms / cm 3, and 
preferably above 250 K ohms / cm 3, A relative 
water resistance check can be made continuously 
by measurin g the leakage current which will 
bypass a short section of the insulating hose 
column if metal nipples or fittings are used as 
electrodes. 

Separate cooling of the tube base is required 
and is accomplished by directing approximately 
200 cfm of air through the socket. 

ELECTRICAL 
FILAMENT OPERATION - Filament voltage 
should be measured at the socket with a 1 percent 
rms responding meter. The peak emission at rated 
filament voltage of the EIMAC 4CWSO,OOOE is 
normally many times the peak emission required 
for comm uni cation service. A small decrease 
in filament temperature due to reduction of 
filament voltage can increase the life of the 
4CWSO,OOOE by a substantial percentage. It is 
good practice to determine the nominal filament 
voltage for a particular application that will not 
a dversely affect equipment operation. This is 

3. 
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done by measuring some important parameter of 
performance such as plate current, power output, 
or distortion while filament voltage is reduced 
on the 4CW50,000E. At some point in filament 
voltage there will be noticeable reduction in 
plate current, or power output, or an increase in 
distortion. Operation must be at a filament volt
age slightly higher than the point at which per
formance appears to deteriorate. This point should 
be periodically checked to maintain proper oper
ation. 

GRID OPERATION - The 4CW50,000E control 
grid is rated at 400 watts of dissipation. Grid 
dissipation is the approximate product of grid 
current and peak positive grid voltage. 

SCREEN DISSIPATION - The power dissipated 
by the screen grid must not exceed 1500 watts. 
Where no ac is applied to the screen, dissipation 
is the product of de screen voltage and de screen 
current. With screen modulation the dissipation 
is dependent on rms screen voltage, and rms 
screen current. Plate voltage, plate load or bias 
voltage must never be removed while filament 
and screen voltages are present since the screen 
dissipation rating will be exceeded. Suitable 
protective means must be provided to prevent 
any of these conditions. 

The 4CW50,000E may exhibit reversed screen 
current to a greater or lesser degree depending 
on operating conditions. The screen supply volt
age must be maintained constant for any values 
of negative and positive screen current which 
may be encountered. Dangerously high plate cur
rent may flow if the screen power supply exhibits 
a rising voltage characteristic with negative 
screen current. Stabilization may be accomplished 

with a bleeder resistor connected from screen to 
cathode, or an electron-tube regulator circuit may 
be employed in the screen supply. It is absolutely 
essential to use a bleeder if a series electron
tube regulator is employed. 

PLATE DISS/PAT/ON - The plate dissipation 
of 50 kilowatts attainable through water cooling 
provides a large margin of safety in most ap
plications. The rating may be exceeded for brief 
periods during tuning. When the 4CW50,000E 
is used as a plate-modulated rf amplifier, plate 
dissipation under carrier conditions is limited to 
33,300 watts. 

4. 

STANDBY OPERATION - Coolant must be cir
culated through the anode water jacket whenever 
filament power is applied even though no other 
voltages are present. Sixty to eighty percent of 
the filament power appears as heat in the anode. 
In the absence of coolant, flow temperatures will 
rise to levels which are detrimental to long life. 
If the coolant lines are obstructed the coolant 
jacket may rupture from the generated steam 
pressure. 

HIGH VOLT AGE - Normal operating voltages 
used with the 4CW50,000E are deadly, and the 
equipment must be designed proper!~ and opera
ting precautions must be followed. Design all 
equipment so that · no one can come in contact 
with high voltages. All equipment must iqclude 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri

mary circuits of the power supply and to dis
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or "cheated" to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 

X-RADIAT/ON - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CWS0,000E, operating 
at its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 

voltages to provide adequate protection through

out the tube's life. Periodic checks on the X-ray 
level should be made, and the tube should never 

be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 
an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 

Operation of high-voltage equipment with 
interlock switches "cheated" and cabinet doors 
open in order to be better able to locate an equip
ment malfunction can result in serious X-ray 
exposure. 



RADIO FREQUENCY RADIATION - Avoid ex
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre
quencies as low as the 13 and 27 MHz bands. 

Many EIMAC power tubes, such as the 4CW
S0,000E, are specifically designed to generate or 
amplify radio frequency power. There may be a 
relatively strong rf field in the general proximity 
of the power tu be and its associated circuitry - - -
the more power involved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit itself. 

4CW50.000E ii!'®-
FAULT PROTECTION - In addition to normal 
plate over-curren t interlock , screen current 
interlock, and coolant flow interlock, it is good 
practice to protect the tube from internal damage 
which could result from occasional plate arcing 
at high anode voltage. 

In all cases some protective resistance, 5 
ohms to 25 ohms, should be used in series with 
each tube anode to absorb power supply stored 
energy in case a plate arc should occur. If 
power supply stored energy exceeds 750 watt 
seconds, we strongly recommend use of some 
form of electronic crowbar which will discharge 
power supply capacitors in a few microseconds 
following indication of start of a plate arc. 

SPECIAL APPLICATION - Where it is desired 
to operate this tube under conditions widely 
different from those listed here, write to Power 
Grid Tube Division , EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California 94070 
for information and recommendations. 

s. 
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1/4-20 UNC 28 THRU 12 HOLES / 
EOt.JALLY SPACm ON 1375 DIA P.C. 

----------; At--------~-, 
FITTING NUT a IMPERIAL FITTING~ 
8 SLEEVE FOR 3/4 O.D. nJBtNG. 

t-------,_v }-------1 

SK-2;050 WATER JACKET--........_ 
NOT SUPA..IED UNLESS ~ 
OROEREO. 

~ 

I 

5/16 DIA. HCl.£ THRU, 8 HOLES 
EOUAUY SPACED ON 8 .750 CXA. P.C. 

5,,16-18 UNC-2A STUD 'MTH 2 HEX MJTS 

N..ooE 0-C CONNECTION. 
(MAY BE USED FOR LIFTING TUBE) 

I N 

-~ _J 

M 

00 NOT CONTACT OD. 

DIM 
MIN. 

A 9.468 
B 
C 0.125 

TL&: MW'-ITED { I~ I E I .015 DL• .::J 
D 1.230 ON SURFACE a 

~~i!.: @IEI E 3.865 
OISDIA 

4.240 
G 4.490 

H H 
0.0 69 

K 0.382 
L 0.797 
M 4.875 

N 
p 

R 0.410 
s 
T 
u 12.250 
V 6.437 
w 3.187 

0 X 
y 

INCHES 
MAX. 

9 .531 

1.270 
3.885 
4.260 
4 .510 

0 .149 
0.462 
0.922 
5.000 

0.475 

12.750 
6562 
3.313 

DI MENSIONAL DATA 
MILLIMETERS 

REF. MIN. MAX. REf 

240.49 242.09 
5.000 127.00 

3.18 
31.24 32.26 

98.17 98.68 
107.70 108.20 
114.05 114.55 

7750 196.85 

1.75 3.78 
9.70 11.73 

20.24 23.42 
123.83 127.00 

11.500 292.KJ 
1.437 36.50 

10.41 12.07 
22.5• 22.5° 
30• 30• 

311.15 3.23.85 
163.50 166.67 
80.95 84.15 

0.562 14.27 
0 .312 7.92 

NOTES. 
lRff Oil,£ NSIONS ARE RlR IIEO. 

ONLY 8 ARE NOT REQUIRED FOR 
NSPECTION PURPOSES. 
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TECHNICAL DA TA 

The EIMAC 4CWS0,000J is a ceramic/ metal, liquid-cooled power tetrode 
intended for use at the 50 to 100 kilowatt output power level. This tube is 
characterized by low input and feedback capacitances and low internal lead 
inductances. A rugged mesh thoriated tungsten filament provides adequate 

emission over the long operating life. It is recommended for use as a Class 

AB1 rf linear amplifier. The liquid-cooled anode is rated at SO kilowatts 
plate dissipation. 

GENERAL CHARACTERISTICS 1 

ELECTRICAL 

Filament: Mesh Thoriated Tungsten 

Voltage .............................. . 
Current, at 12.0 volts ..................... . 

Amplification Factor (Average): 

12.0 ± 0.6 V 

220 A 

4CW50,000J 

WATER COOLED 
POWER TETRODE 

e 4CW50,000J 

Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 Shown with SK-2050 Jacket 

Direct Interelectrode Capacitances (grounded cathode): (order separately) 

Cin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310 pF 
Cout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 pF 
Cgp . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 pF 

Frequency of Maximum Rating: 

cw .................................................. . 110 MHz 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consu lted before using 
this informat ion for final equipment design. 

MECHANICAL 

Maximum Overall Dimensions: 

Length (with water jacket) 

Diameter .......................................... . 

Net Weight (less water jacket) .............................. . 

12. 75 in; 324 mm 

9.53 in; 242 mm 

35 lb; 15.9 kg 
Operating Position .................................. Vertical, base up or down 
Maximum Operating Temperature: 

Ceramic/ Metal Seals and terminals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250° C 
Cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Liquid and Forced Air 
Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Special 
Recommended Socket. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EIMAC SK-2000 Series 

Recommended Water Jacket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EIMAC SK-2050 

(Effective 7-15-71) © 1971 Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN Class AB 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE .. 
DC SCREEN VOLTAGE . 
DC PLA TE CURRENT . . 
PLATE DISSIPATION .. 
SCREEN DISSIPATION 
GRID DISS IPATION . .. 

17,500 VOLTS 
2, 500 VOLTS 

12.0 AMPERES 
50,000 WATTS 

1,500 WATTS 
400 WATTS 

1. Adjust to specified zero-signa l de plate cu rrent . 
2. Approximate value. 
3. The IMO products are referenced against one tone 

of a two-equal tone signal. 

TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB1, Grid Driven 
Peak Envelope or Modulation Crest Conditions 

Pl ate Voltage ... 
Screen Vo I tage . . 
Grid Voltage 1 .. . 

Zero-Signa l Plate Current . 
Sing le-Tone Plate Current. 
Peak rf Grid Voltage2 .... 
Resonant Load Impedance . 
Plate Dissipation .. .. . . 
Plate Output Power ..... . 
lntermod. Distortion Products 3 

3rd Order 
5th Order ... • . ... ...... 

8.3 kVdc 
1 .5 kVdc 

- 250 Vdc 

3.6 Ade 
9.8 Ade 
250 V 

413 0 
35 kW 
45 kW 

-46 dB 
-60 dB 

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by ca lculation from published characte r
istic curves . Adjustment of the rf grid vol tage to obtain the specified pla te current at the specified bias , 
screen and plate voltages is assumed . I f this procedure is followed. there will be l1ttlevar1at1on In output 
power when the tube Is changed . even though there may be some var iation in grid and screen current. The grid 
and screen currents which result when the desired plate curren t Is obtained are incidental and vary from tube 
to tube. These current va riations cause no d i fficulty so long as the cIrcuIt maIntaIns t he correct voltage In 
the presence of the varia t ions in curren t. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Filament: Current at 12.0 volts 
Interlectrode Capacitances (grounded cathode connection) 

Cin . 
Cout ........ ..... .......... ....... . 
Cgp ............................... . 

Interelectrode Capacitances (grounded grid connection) 
Cin . 
Cout 
Cgk. 

APPLICATION 

MECHANICAL Plate Dissipa-

MOUNTING - The 4CWS0, 000J must be operated 
with its axis vertical. The base of the tube may 
be up or down at the convenience of the circuit 

designer. 

SOCKET - The EIMAC socket type SK-2000 is 
recommended for use with the 4CWS0,000J. 

tion* 
(kilowatts ) 

10 
20 
30 
40 
so 

Water Flow 
(GPM) 

3.0 

5.0 
6.5 
8.5 

10.S 

Min. 

200 

290 
42.0 

113 
45. 0 

Max . 

230 A 

330 pF 
53.0 pF 

1. 5 pF 

137 pF 
55.0 pF 
0.5 pF 

Pressure Drop 
(PSI) 

2.0 

3.0 
4.0 
5.2 
6.5 

* Since the power dissipated by the filament re-

COOLING - Anode cooling is accomplished by 
circulating water through the SK-2050 water 
jacket. The table below lists minimum cooling 
water requirements at various dissipation levels. 

presents about 2500 watts a nd since grid -plus -
screen dissipation can, und er some conditions, 
represent a nother 1900 watts , allowance has been 
made in preparing this tabulation for an addition -
al 4400 watts dissipation. 



The coolin g table above ass umes a water 
temperature rise of 20° C. Under no c ircumstances 
should the outlet wate r temperature exceed 70°C . 
Inlet water pressure s hould not exceed 100 psi. 

A major factor a ffecti ng lon g life of water 
cooled tubes is the cond ition of the coolin g water. 
If the cooling water is ionized, deposits of coppe r 
ox ide will form on the interna l parts of the wate r 
jacket a nd can ca use localized heat ing of the 
a node and eventual failure of the tube. 

A s imple met hod of determining the condition 
of the water is to measure the resistance across 

a known volume. The resistance of the water 
should be maintained above 50 K ohms / crr.3, a nd 
preferably above 250 K ohms / cm3. A re lat ive 
water resista nce check can be made continuously 
by measuring the leakage c urrent which will by
pass a short section of the insulating hose column 
if metal nipples or fittin gs are used as e lect rodes . 

Separate cooling of the tube base is required 

a nd is accomplished by directing approximately 
2 00 cfm of air through the socket. 

ELECTRICAL 

FILAMENT OPERATION - Filament vo lt age 
should be measured a t the socket with a 1 percent 
rms responding meter. The peak emission at rated 

filament voltage of the EIMAC 4CW50,000J is 
normally many times the peak emission requi red 

for communication service . A small decrease in 
filame nt temperature due to reduction of fil ame nt 
voltage can increase the life of the 4CW50,000J 
by a s ubsta ntial percentage. It is good practice to 
determine the nomina l fil ame nt voltage for a par
t icu lar application that will not adversely affect 
equipment operation. This is done by measuring 
some important parameter of performance such as 
plate c urrent, power output, or distortion while 

filament voltage is reduced on the 4CW50,000J . 

At some point in fi lament vo ltage there will be 
noticeable reduction in plate current, or power 
output , or a n increase in distortion. Operation 
must be at a fil ame nt vo ltage slightly highe r t ha n 
the point at which performance a ppea rs to deter
iorate. This point should be periodically c hecked 
to ma intain prope r operation. 

GRID OPERATION - The 4CW50,000J control 
grid is rated at 400 watts of dissipation. Grid 
dissipation is the approximate product of grid 
cu rrent a nd peak positive grid vo ltage. 

SCREEN DISSIPATION - The power dis s ipated 
by the screen grid must not exceed 15 00 watts. 
Where no ac is applied to the screen, dissipation 
is the product of de scree n voltage and de screen 

4CW50,000J 

current. With sc reen modulation the dissipation 

is dependent on rms scree n vo lta ge, a nd rms 

screen c urre nt. Pl ate voltage, plate load or bias 
vo ltage must never be removed while filame nt 
and screen voltages a re present since the screen 
dissipation rating w ill be exceeded. Suitable 
protective means must be prov ided to prevent 
a ny of these conditions. 

The 4CW 50,000J ma y exhibit reversed screen 
c urrent to a grea ter or lesser degree depending 
on operating conditions. The sc reen supply vo lt 

age must be maintained constant for any va lues 

of negative and positive sc reen current whic h 
may be encountered. Dangerously high plate c ur
rent may flow if the screen power supply ex hibits 
a rising voltage characteristic with negative 
screen curre nt. Stabilization ma y be accomplished 
with a bleeder resistor connected fr om scree n to 
cathode, or a n electron -tube regulator circu it may 
be em ployed in the screen supply. It is absolutely 
essential to use a bleeder if a series elec tron

tube regulator is emp loyed . 

PLATE DISSIPATION - The plate dissipation 
of 50 kilowatts attainab le th rough water cooling 
provides a large margin of safety in most a p
plications . The rat ing ma y be exceeded for brief 
periods during tuning . When the 4CIV50, 000J is 
used as a plate-modulated rf amplifier, pla te 
dissipation under carrier conditions is limited 

to 33,300 watts . 

STANDBY OPERATION - Coolant must be c ir
cu lated through the anode wate r jacket wheneve r 
fil ament power is applied eve n though no othe r 
voltages are prese nt . Sixty to eight y pe rcent of 
the fil ament powe r appears as heat in the anode. 

In the absence of coolant flow, temperatures wi ll 
rise to leve ls which are detrimental to lon g life. 

If the coolant lines are obstructed the coolant 

jacket ma y rupture from the generated steam 
pressure. 

HIGH VOLT AGE - Normal operating voltages 
used wit h the 4CW50,000J are deadl y, a nd the 
equipme nt must be designed properly and opera 
ting preca utions must be fo llowed. Design a ll 
equipment so that no one can come in contact 
with high vo ltages. All equi pment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to ope n pri
mary circ uits of the power s uppl y and to dis
c harge high-voltage condense rs whe never access 
doors a re ope ned . Interlock switc hes must not be 
b ypassed or "chea ted " to a ll ow operation with 
access doors open . Alwa ys remember that HIGH 

VOLTAGE CAN KILL. 
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X-RADIA TION - Hi gh-vacuum tubes operating a t 
vo ltages hi gher that 10 kilovolts produce pro

gressively more da ngerous X-ray radiation as the 

vo ltage is increased. The 4CW50,000J, operating 
at its rated vo ltages and currents, is a potential 
X-ray hazard. Onl y limite d shielding is a fforded 
by the tube envelope. Moreover, the X-ra y radia 
ti on leve l can increase signif icantly with aging 
a nd grad ua l dete ri orat ion , due to leakage pat hs 

or em iss ion characteristics as they are effected 

by the high vo ltage . X-ray s hielding must be 

provided on a ll s id es of tubes operating at these 
voltages to provide adequate protection through
out the tube 's life . Per iod ic checks on the X-ra y 
leve l s hould be made, and the tube s hould never 
be operated without adeq uate shielding in place 
whe n vo ltages above 10 kilovolts a re in use . 
Lead glass, whic h a tte nuates X-ra ys, is available 

for v iewing wi ndows . If there is an y doubt as to 
the req uirement for or the adequacy of shielding, 

an expert in this field should be contacted t o 
perform an X-ray survey of the e quipment. 

Opera tion of high-vo ltage equipment with 
interlock sw itches "cheated " a nd cabinet doors 
open in order to be bette r a ble to locate an equip
ment malfunction ca n res ult in serious X-ray 

exposure . 

RADIO FREQUENCY RADIATION - Avoid ex
posure to strong rf fields even at relative ly low 
frequency. Absorption of rf energy by human tis
sue is dependent on fre quency . Under 30 MHz, 
most of the ene rgy will pass comp lete ly th rou gh 
the human body with little attenuation or heating 
effect. Public hea Ith agencies are concerned with 
the hazard , however, even at these frequencies , 

4CW50,000J 

and it is worth noting that some commercial 
dielectric heating units ac tually operate at fre
quencies as low as the , 13 and 27 MHz bands. 

Man y EIMAC power tubes, such as the 4CW -
50,000J, are spec ifically designed to generate or 
amplify radio frequenc y power. There may be a 
relat ive ly strong rf field in the general proximity 
of the powe r tube a nd its associated circuitry- -
the more power invo lved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 

in the v icinit y of the power amplifier unit itself. 

FAULT PROTECTION - In addition to normal 
pla te over-current interl ock, screen current inter
lock, and coola nt flow interlock , it is good prac
ti ce to protect the tube from internal damage 
which could result from occasional plate arcing 

a t high a node vo lt age . 
In all cases some protective resistance , 5 

ohms to 25 ohm s, s hould be used in series with 

each tube anode to absorb power supply stored 
energy in case a plate a rc shou ld occur. If power 
supply s tored energy exceeds 750 watt seconds, 
we strongly recommend use of some form of e lec
tron ic crowbar which wi ll discharge power supply 

capacitors in a few microseconds following indi
cation of start of a plate arc . 

SPECIAL APPLICATION - Where it is desired 
to operate this tube under cond itions widely dif
ferent from those listed here , write to P ower Grid 
Tube Division , EIMAC Division of Varian, 301 
Industria l Way, San Carlos , California 94070 for 
information and recommendations. 

4 



(.J1 

800 

600 

400 

> 
UJ 200 
C.!) 

<I: 
I-
...J 
0 
> 
Cl 

cc 
C.!) 0 

- 200 

- 400 

-600 
0 

TYPICAL 
CONSTANT CURRENT 

CHARACTERISTICS 
GROUNDED CATHODE 

Et = 12 .0V 
SCREEN VOLTAGE = 1500V 

PLATE CURRENT - AMPERES 
---·-· SCREEN CURRENT - AMPERES 

GRID CURRENT - AMPERES 

~·~ <;::, 100 • ,Ii;) · ·"" <;::, 
/ • rt ~ -5.6---.,.·----.,,,..·-----7 .... - .,,.,,'i':i 

30 

~ _,,. ~·.,,.,· _.,,.,· 
< r < _/ .,,· -l:-------r 3 oL---·-----.r .,,., 

- . .1 _.,,., _.,,.,. 

/ / .,,.. -----
{ ,,,. ---·-- ---------. > t .z :uw I / ----- / 0 --------7 • -------7 I ~----------7--- _ 

400---r---7 ~ ------- -------
0 . - ~' • -•• 0 

0 / = • I .-·-· ·-·-·· .06 I• •
1 

_,,· ----·- --------- 15 
/ ..... -I ,,. _.,,., .,,... 

- 80 

.,,..?>~~ ______ _,. 

50 

I • - _.,,., ,,. 
I - .,,., • . 5 

• • --· .,,... ( p I .060 ,J..__1 - -· ·-- . . , <' 
I I ~·> i .::> ...,__ ·-·-0 . •' _.,,,,,,. ·-· ·--¼::'.:, __ .,,.. 

. ,--· 
I. -· 
/ -· -· -· --· -· .,,... 

1 .001 

I 

18 20 

2 4 6 8 10 12 14 16 

PLATE VOLTAGE (kV) 
CURVE #4206 

~ 
C"') 

:E 
a, 
0 

0 
0 
0 
C-



4CW50,000J 

- ~------- -< A;---------~ 
FITTING NUT a IMPERIAL FITTING ~ 
8 SLEEVE FOR 3/4 0 .0. TIJBING 

- -------<V ;-------, 

SK--2050 WATER JACKET 

~~JED UNLESS ~ 

~ 

I 

I 

I 
I 
I 

I 
I 

I 

5116 DIA. HCl..£ THRU 8 HOLES 
EQUALLY SPACED ON 8,750 ClA. P.C. 

_,,......---- 5,116~ UNC-2A STUD W'ITH 2 HO: NUTS 
/ AN00E D.C. COONECTIQN 

(MAY BE USED FOR LI FTING l\JBE ) 

N f/4-20 UNC- 2A l 518 LG. S1STL 
BlJTTOl'II HEAD CAP SCREW SOCKET 
DR.1 12 REOO - SUPPLIED WITH 
WATER JACKET "~- -~ _J 

M 

DIM 
MIN. 

A 9.468 

8 

TUBE MO'.JNTED { ~ 0 15 DIA . 
C 0 .125 

ON SURFACE a - D 1.230 

~:,';!'!{!.: 1$ IE I 015 DIA 
E 3.865 

G F 4.240 

G 4 .490 

H H 

0.069 

K 0 .382 

L 0.797 

M 4.87 5 

N 
p 

R 0 .410 

s 
T 

u 12.250 
V 6 .437 
w 3.187 

X 
y 

6 

INCHES 

MAX. 

9.531 

1.270 

3.885 

4.260 

4 .510 

0.149 

0 .462 

0.922 

5.000 

0 .475 

12.750 
6.562 
3.313 

DIMENSIONAL DATA 

MILLIMETERS 

Rff MIN. MAX. Rff 

240.49 242.09 

5 .000 127.00 
3.18 

31.24 32.26 

98.f7 98 .68 
107.70 108.20 

114.05 114.55 

7750 196.85 

1.75 3.78 

9.70 11.73 

20.24 23.42 

12 3.83 127.00 

11.500 292.1() 
1.437 3 6.50 

10.41 12.07 

22.5° 22.5° 

30' 30• 
311.15 323.85 
163.50 166.67 
80.95 84.15 

0.562 14.27 

0.312 7.92 

NOTES : 
I. REE 01'-ENSIONS ARE FOR I~ 

ONLY BARE NOT REQUIRED FOR 
NSPECTION PURPOSES. 



TECHNICAL DATA 

The EIMAC 4CW100,000D is a ceramic/ metal, liquid-cooled power te-

trode intended for use at the 100 to 200 kilowatt output power level. It is 
recommended for use as a Class-C rf amplifier or oscillator, a Class-AB, rf 
linear amplifier or a Class-AB, push-pull af amplifier or modulator. The 
4CW100,000D is also useful as a plate and screen modulated Class-C rf 
amplifier, and in pulse modulator-regulator service. 

The liquid-cooled anode is rated at 100 kilowatts maximum plate dissi
pation. 

GENERAL CHARACTERISTICSl 

ELECTRICAL 

Filament: Thoriated Tungsten 
Voltage ................. . 
Current ................... . ............ . 

Amplification Factor (Grid-Screen)(average) ....... . 
Interelectrode Capacitances, Grounded Cathode: 2 

Cin . ....... ...................... . 

Cout ........ .. ................... . 
Cgp ...••......•...........•....... 

Interelectrode Capacitances, Grounded Grid: 2 

Cin ................ · . · · · · · · · · · · · · · · · · · 
Cout ................................. . 
Cpk .................................. . 

Frequency for Maximum Ratings .................. . 

10.0 V 
295 A 
4.5 

440 pF 

55 pF 
2.4 pF 

175 pF 
57 pF 

0.5 pF 
30 MHz 

4CW100,000• 
LIQUID COOLED 

POWER TETRODE 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded f ixture in accordance with Electronic 
Industries Association Standard RS-191. 

MECHANICAL 

Base ............................................ Special, graduated rings 

Maximum Seal Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250° C 

Maximum Envelope Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250°C 
Recommended Socket .................................. EIMAC SK-1500 Series 
Operating Position .................................. Vertical, base up or down 

(Effective 9-1-75) © 1967, 1975 by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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4CW100,000D 

Maximum Dimensions: 
Height .. 
Diameter ..... . 

Cooling ........ . 
Net Weight (Approximate) . 
Shipping Weight (Approximate) 

RADIO-FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR Class-C Telegraphy or FM 
(Key-down conditions) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE ...... .. . 
DC SCREEN VOLTAGE ....... . 
DC PLATE CURRENT ..... . 
PLATE DISSIPATION .... . . 
SCREEN DISSIPATION ... . . 
GRID DISSIPATION ..... . . 

20,000 VOLTS 
2500 VOLTS 
15.0 AMPERES 

100,000 WATTS 
1750 WATTS 

500 WATTS 
1. Calculated low frequency drive power. 

PLATE-MODULATED RADIO-FREQUENCY 
POWER AMPLIFIER-GRID DRIVEN 
Class-C Telephony 
(Carrier conditions except where noted) 

ABS'OLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE ..... . . 
DC SCREEN VOLTAGE ....... . 
DC PLATE CURRENT ........ . 
PLATE DISSIPATIONl ........ . 
SCREEN DISSIPATION 4 ....... . 
GRID DISSIPATION 4 ........ . 

17,500 VOLTS 
2000 VOLTS 
15.0 AMPERES 

66,500 WATTS 
1750 WATTS 

500 WATTS 

1 . Corresponds to 1 00, 000 watts at 1 00% sine wave 
modulation. 

2. Approximate value, depends on degree of driver 
modulation. 

AUDIO-FREQUENCY AMPLIFIER OR 
MODULATOR 
Class-AB 

ABSOLUTE MAXIMUM RATINGS (per tube): 

DC PLATE VOLTAGE ...•...... 
DC SCREEN VOLT AGE ........ . 
DC PLATE CURRENT .......... . 
PLATE DI SSI PATI ON ......... . 
SCREEN DISSIPATION .... . 
GRID DISSIPATION .. . ... .. .. . 

1. Per Tube. 
2. Approximate value. 

20,000 
2500 
15.0 

100,000 
1750 

500 

VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 

. 18.0 In.; 457.2 mm 
8.0 In.; 203.2 mm 

Liquid and forced air 
60 lbs; 27.3 kg 
85 lbs; 38.6 kg 

TYPICAL OPERATION (Frequencies below 30 MHz) 

Plate Voltage ........ 15.0 17.0 19.0 kVdc 
Screen Voltage ........ 750 750 750 Vdc 
Grid Voltage .... -700 -700 -700 Vdc 
Plate Current .... 9.0 9.8 10.6 Ade 
Screen Current ... 1.6 1.67 1.83 Ade 
Grid Current ... ' 0,8 1.0 1.12 Ade 
Peak RF Grid Voltage .... 1000 1020 1040 V 

Driving Power 1 ........ 790 1020 1165 w 
Plate Dissipation . ..... 24.0 30.0 35 kW 
Plate Output Power ..... 110 137.5 165 kW 
Resonant Load Impedance . 825 845 980 D 

TYPICAL OPERATION (Frequencies below 30 MHz) 

Plate Voltage .......... 14 16 kVdc 
Screen Voltage ..... . .... '. 750 750 Vdc 
Peak AF Screen Voltage 

(For 100% modulation) 2 .... 750 750 V 

Grid Voltage .............. -700 -700 Vdc 
Plate Current .... . ......... 9.1 12.0 Ade 
Screen Current ............. 2.0 1.75 Ade 
Grid Current . ......... . ... 1.0 1.20 Ade 
Peak RF Grid Voltage ... 1000 1050 V 

Grid Ori vi ng Power3 ......... 1000 1260 w 
Plate Dissipation .......... ' 20.4 54.0 kW 
Plate Output Power .......... 107 138.5 kW 
Resonant Load Impedance ...... 790 620 0 

3. Calculated low frequency drive power. 
4. Average, with or without modulation. 

TYPICAL OPERATION (Two Tubes) Class-AB1 

Plate Voltage ............. 15 18 kVdc 

Screen Voltage ........... 1.5 1.5 kVdc 

Grid Voltage . . ....... -360 -380 Vdc 

Max-Signal Plate Current ....... 18.8 20.0 Ade 

Zero-Signal Plate Current . ..... 6.0 6.0 Ade 

Max-Signal Screen Current 2 ..... 0.690 0.700 Ade 

Peak AF Driving Voltage 1 ...... 350 380 V 

Driving Power ... ......... 0 0 w 
Load Resistance, Plate-to-Plate .. 1800 2080 0, 

Max-Signal Plate Dissipationl. . .. 47 .3 56.8 kW 
Max-Signal Plate Output Power ... 187.4 246.4 kW 



RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB 

ABSOLU TE MAXIMUM RATINGS: 

DC PLATE VOLTAGE .. 
DC SCREEN VO LTAGE . 
DC PLATE CURRENT .. 
PLATE DISSIPATION . 
SCREEN DISSIPATION 
GRID DISSIPATION 

1. Approximate value. 

PULSE MODULATOR SERVICE 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE . 
DC SCREEN VOLTAGE 
DC GRID VOLTAG E 
PEAK CA THODE CURRENT ... 
PLATE DISSIPATION(average) 
SCREEN DISSIPAT ION (average) 
GRID DISSIPATION (average) . 

1. Approximate value. 

20,000 VOLTS 
2500 VOLTS 
15.0 AMPERES 

100,000 WATTS 
1750 WATTS 

500 WATTS 

40 KILOVOLTS 
2.5 KILOVOLTS 

- 2. 0 KILOVOLTS 
200 AMPERES 
100 KILOWATTS 

1750 WATTS 
500 WATTS 

Note: The power dissipated during r ise and fall time 
is considered negligible. 

4CW100,000D 

TYPICAL OPERATION, Peak-Envelope or Modulation
Crest Conditions, (Frequencies below 30 MHz) 
Class-AB 

Plate Vol t age ' ..... 
Screen Voltage . . .... 
Grid Voltage . . 
Max-Signal Plate Current . . 
Zero-Si gna I Pl ate Current .. 
Max-Signal Screen Current 1. 
Peak RF Grid Voltage 
Driving Power ... 
Plate Dissipation . .. . 
Plate Output Power .. . 
Resonant Load Impedance 

TYPICAL OPERATION 

Plate Vol tage ..... 
Pulse Plate Current . 

Screen Voltage .... 
Pu I se Screen Current 1 ... . 

Grid Voltage .......... . 

Pulse Grid Current 1 ...... . 

Pulse Positive Grid Voltage 

Duty ........... . 
Pulse Output Voltage .. 
Pulse Input Power . .. . 
Pulse Output Power . . . 

Pulse Cathode Current . 

15 
1.5 

-360 
9.4 
3 .0 

0.345 
350 

0 
47.3 
93.7 
900 

18 kVdc 
1.5 kVdc 

-380 Vdc 
10.0 Ade 

3.0 Ade 
0.350 Ade 

380 V 

0 w 
56.8 kW 

123.2 kW 
1040 n 

38 kVdc 
112 a 
1.5 kVdc 

18.0 a 

. -1 .2 kVdc 

. 10.0 a 

480 V 

5 % 
32 kv 

. 4.25 Mw 

. 3.58 Mw 

140 a 

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character-
1st1c curves. Adjustment of the rf grid voltage to obtain the specified plate cu rren t at the spec1f1ed bias . 
screen and plate voltages 1s assumed. If this procedure 1s followed, there will be l1ttlevar1at 1on in output 
power when the tube 1s changed . even though there may be some variation 1n grid and screen current. The grid 
and screen currents which result when the desired p l ate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the ci rcui t maintains the correct voltage 1n 
the presence of the variations in current. In the case of Class C Service, 1f grid bias 1s obtained pr1nc1µal ly 
by means of a gr 1d resistor . the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage 1s applied. 

RANGE YALU ES FOR EQUIPMENT DESIGN 

Heater : Current at 10.0 volts 
Interelectrode Capacitances (grounded cathode connec tion) 2 

Cin . 
Cout 
Cgp. 

Min. 

280 

410 
50 

1.5 

Max. 

310 A 

470 pF 
60 pF 

3.2 pF 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with El ectronic 
Industries Association Standard RS-191. 

3 
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4CW100,000D 

APPLICATION 

MECHANICAL 

MOUNTING - The 4CW100,000D must be opera
ted with its axis vertical. The base of the tube 
may be up or down at the convenience of the cir

cuit designer. 

SOCKET - The EIMAC sockets, type SK-1500 
and SK-1510 are recommended for use with the 
4CW100,000D. 

COOLING - Anode cooling is accomplished by 

circulating water through the integral anode water 
jacket. The table below lists minimum cooling 
water requirements at various dissipation levels. 

Plate Water Flow Pressure Drop 
Dissipation* 

(kilowatts) 
(GPM) (PSI) 

50 10 10 

75 15 25 
100 20 40 

* Since the power dissipated by the filament repre
sents about 3000 watts and since grid-plus-screen 
di ssi pat ion can, under some conditions , represent 
another 2250 watts, allowance has been made in 
preparing this tabulation for an additional 5250 
watts dissipation. 

The cooling table above assumes a water tem
perature rise of 20°C. Under no circumstances 

should the outlet water temperature exceed 70°C. 
Inlet water pressure should not exceed 80 PSI. 

A major factor effecting long life of water 
cooled tubes is the condition of the cooling water. 
If the cooling water is ionized, deposits of copper 
oxide will form on the internal parts of the water 
jacket and can cause localized heating of the 
anode and eventual failure of the tube. 

A simple method of determining the condition 

of the water is to measure the resistance across 
a known volume. The resistance of the water 

should be maintained above 50 K ohms / cm3, and 
preferably above 250 K ohms / cm3. A re 1 at iv e 
water resistance check can be made continuously 
by measuring the leakage current which will by
pass a short section of the insulating hose column 
if metal nipples or fittings are used as electrodes. 

Separate cooling of the tube base is required 
and is accomplished by directing approximately 
120 cfm of air horizontally through the socket from 

the side. It is preferable to direct this air through 
three equally spaced ducts. 

The well in the center of the baseplate of the 

tube is a critical area which requires cooling to 
maintain envelope temperatures less than 250°C. 
For most applications, 1 to 2 cfm of air directed 
through the center of the socket is sufficient for 
this purpose. 

ELECTRICAL 

FILAMENT OPERATION - The peak emission 
at rated filament v o 1 t a g e of the E IM AC 
4CW100,000D is normally many times the peak 
emission required for communication service. A 
small decrease in fil a ment temperature due to re
duction of filament voltage can increase the life 
of the 4CW100 ,000D by a substantial percentage. 
It is good practice to determine the nominal fila
ment voltage for a particular application that will 

not affect the operation of the equipment. This is 

done by measuring some important parameter of 
performance such as pla te current , power output, 
or distortion while filament voltage is reduced on 
the 4CW100,000D. At some point in filament volt 
age there wi 11 be noticeable reduction in plate 

current, o, power output, or an increase in dis
tortion. Operation may be at a filament voltage 

slightly higher than that point at which perform
ance appeared to deteriorate. This voltage should 

be measured at the socket with a 1% meter and 
periodically checked to maintain proper operation. 

Filament starting current must be limited to a 
maximum of 900 amperes. 

Voltage between filament and the base plates 

of the tube, and SK-1500 socket, must not ex
ceed 100 volts. 

CONTROL-GRID OPERATION - The 4CW-
100, 000D control grid is rated at 500 watts of 
dissipation. Grid dissipation is the approximate 
product of grid current and peak positive grid 
voltage. 

SCREEN DISSIPATION - The power dissipated 
by the screen grid must not exceed 1750 watts. 



Where no ac is applied to the screen, dissipation 

is the product of de screen voltage and de screen 
current. With screen modulation the dissipation is 
dependent on RMS screen voltage, and RMS screen 
current. Plate voltage, plate load or bias voltage 
must never be removed while filament and screen 
voltages are present since the screen dissipation 
rating will be exceeded. Suitable protective means 
must be provided to prevent any of these condi
tions. 

PLATE DISSIPATION - The plate dissipation of 
100 kilowatts attainable through water cooling 
provides a large margin of safety in most appli
cations . The rating may be exceeded for brief 
periods during tuning. When the 4CW100, 000D is 
used as a plate-modulated rf amplifier, plate dis
sipation under carrier conditions is limited to 

66,500 watts. 

HIGH VOLT A GE - Normal operating voltages 
used with this tube are deadly, and the equipment 
must be designed properly and operating precau
tions must be followed. Design all equipment so 
that no one can come in contact with high volt
ages. All equipment must include safety en
closures for high-voltage circuits and terminals, 
with interlock switches to open primary circuits 
of the power supply and to discharge high-voltage 

condensers whenever access doors are opened. 

Interlock switches must not be bypassed or 
"cheated" to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 

X-RADIAT!ON - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro

gressively more dangerous X-ray radiation as the 

voltage is increased. This tube, operating at its 
rated voltages and currents, is a potential X-ray 
hazard. Only limited shielding is afforded by the 
tube envelope. Moreover, the X-ray radiation level 

4CW100,000D 

can increase significantly with aging and gradual 
deterioration, due to leakage paths or emission 

characteristics as they are affected by the high 
voltage. X-ray shielding must be provided on all 
sides of tubes operating at these voltages to pro
vide adequate protection throughout the tube 's 
life. Periodic checks on the X-ray level should 
be made, and the tube should never be operated 
without adequate shielding in place when voltages 
above 10 kilovolts are in use. Lead glass, which 

attenuates X-rays, is available for viewing win
dows. If there is any doubt as to the requirement 

for or the adequacy of shielding, an expert in this 
field should be contacted to perform an X-ray 

survey of the equipment. 
Operation of high-voltage equipment with in

terlock switches "cheated" and cabinet doors 

open in order to be better able to locate an equip
ment malfunction can result in serious X-ray ex

posure. 

FAULT PROTECTION - In addition to normal 
plate overcurrent interlock, screen current inter
lock, and coolant flow interlock, it is good prac
tice to protect the tube from intern a 1 damage 
which could result from occasional plate a rcing 
at high anode vo ltage. 

In all cases some protective resistance , 5 

ohms to 25 ohms, should be used in series with 

each tube anode to absorb power supply stored 

energy in case a plate arc should occur. If power 
supply stored energy exceeds 750 watt seconds, 
we strongly recommend use of some form of elec
tronic crowbar which will discharge pov·er supply 
capacitors in a few microseconds following in
dication of start of a plate a rc. 

SPECIAL APPLICATIONS - If it is desired to 

operate this tube under conditions widely dif

ferent from those given here, write to Power Grid 
Tube Product Manager , E IMAC Di vision of Varian, 
301 Industrial Way, San Carlos, California 94070 
for information and recommendations. 

5 



0-, 

Cf) 

~ 
0 
> -,...... 
u w 

600 

400 

200 

0 

-200 

- 400 

-600 

-800 

80.0 

10.0 

,.. ~ / '
0 

EIMAC 4CW100,000D 

------- _,,'':.. --- ~•- '" o TYPICAL / / / ,° CONSTANT CURRENT 
/ / _// ,, ,oo, CHARACTERISTICS 

✓ -✓ __ .- """ '°'"•'= "'° ,om 
~ • .,,. • .,,...... _,, ":>a ---- PLATE CURRENT-AMPS 

/ ~-- - ,0 / ------- ""'" '""'" - '"" 

-- ✓-------~ --------- ---- ----- .,,, ' "'"" - '"" 

/ . ~ --
..... -· ------ <:, ,,, . .-- _.- - - · -· _ i. /~£ ...... - . - . -· - . - . >---~~0:-------------------

✓·- - -~===-=-- - - - .,,.. _ __.....-· - o .- \ ,,,· ____ .> -·- .-·-·- i ':i() /... - -r - - __ .,.. .:::-- - - - - - = -:-..::-=::,_,_-- •r-.~~-~-~7o-;;-----:::-::::-... ..::~-:..· ______________ _ 
. / .-·-· 1.0 .,,. -...i..._ . .- .-·-·- · ---·-·- 500 -· 600 

------.1 / ---- ---· --..::!--~----~--~:----ww=----~-~-~-~==.,,..~-=•~-~-~-~-~50~0~~~~--~-----------/--,• / / .---· .......__ ; . / • / ~---•---•--~•~~:-:-:::-:-:::-,-,-"".::::,.:~~• -:.:_•_-_:\0:0 ______ --:'~------- 40.0 
:'---..! ./· / .---·-· .- -·- . 

~ I .' _, · • ,.- .- ------ . - o aoo . / / _,,, ---·-· ...-::~----------- .- ·-
'-, I • • _,,, . ---·-· 
" -- ( / ~ -
~· ✓--~;/,;,~~ 

iv~/ 
/\// / 
/V ,,-/' / 

20.0 

4.0 

1.0 

,, 

0 

14 16 18 20 

0 

8 
2 4 6 

10 

Eb/Kl LOVOLTS 

12 

CURVE #2621 

~ 
~ 
C"') 

:E -0 
0 

0 
0 
0 
0 



(/) 

'.::j 
0 
> -.-I 
u w 

-.l 

800 

600 

400 

200 

0 

- 200 

-400 

-600 
0 

lc2 = 20 .0 A 

(',/o 
I •' 

--N-- ~ ~--
~!--~ -----; 5.0 

- .'"'-..i . ! 

I : 1 lb = 100.0 A 

EIMAC 4CW100,0000 
TYPICAL 

CONST ANT CURRENT 
CHARACTERISTICS 

SCREEN VOLTAGE = 750 VOLTS 

----- PLATE CURRENT - AMPS 
- • - • - • - SCREEN CURRENT - AMPS 
- - - - - GRID CURRENT - AMPS 

'-I-~--~-; 
~L--;-- --;---- . 

_I"'--,· I ------ . 
>~ / -----✓-· ---~-~---~io~.o=~-------====~9:0.0:__ 
-- . .,,,~---_:/-~.i. 80.0 

)<=:
., ,,· / - - - -=- - r"'..:. - - - - - - 50 <:, 70.0 

• _,,.. • C ·.,,, 'l, -·- -·· 60.0 
/ ,,. --· ,, . ....___ _.-----•-• • <"- \ 0 \0 .;,00 .;,O 0 .,,,.~ ---------•.::.:..---=-_.":..•-..,,- • ., · .,,. '.I.'. :-,.0 50.0 _"?___ ~--- .---· .-· ,....._. ,,,,... ..,...-·- .- · ·«·-·- ---·- ---·-· _.,,, / o 400 

_,,,. .-----:::.:::.---·-· ·-·-::...-----·-· . ---· .,. . . ~~ -·-· -·-· · . -------·-· _,,,,.. 30.0 
r---.,.; __ ,_..__::.:;-..: =· _·:::·-·-·-·-· •. -· -----·-

/ / / ..,.. .,,,· ,,, .... 
--t-, · ' .,,, .,,, ¼.,,, _,,,.> .- ----·-·- ..... 
;: . . ,_____ ~ --------

20 .0 
.500 

) 0 .0 

~ ..,...,· ---x---~- 0 4~ 

LO 

0 

2 4 6 8 10 12 14 16 18 20 

Eb/KILOVOLTS 
CURVE #2623 

~ 
C"") 

~ -C) 
C) 

C) 
C) 
C) 

CJ 

~ 



4CW100.000D 

8 SL E 60 FL 

IMPERIAL FLEll 
FITTING FOR 
l/4 0. 0. TUBING 

5/16-18 UNC 2A THO. 

ANODE TERMINAL 

_,___ _ _, s \..---f--------+<-i 

N 

----l--------~ 

SILICON RUBBER 

ANTI CORONA CAP 

ICl'IUN GRI 

99t!!!'I- §BIP 

~•bYENI 

8 

.--+-------iA·A•l--+-------_._ __ 

VENT HOLE 

LOCATIONS 

NOT CRITICAL 

@P 

DIM ENS I ON AL DATA 
INCH ES DIM MIN. MAX. REF. 

A 5.875 6.125 - -
D 5.980 6.020 - -
E 6510 6.560 - -
F 6.980 7020 - -
G 7480 7.520 - -
H 7975 8015 - -
J 1.750 I.BOO - -
K 1.220 1.270 - -
L 0.690 0.740 - -
M 8.600 8.800 - -
N 7.000 7.500 - -
p 17250 18.000 - -
R 0 .173 0.213 - -
s - - - - 6.950 
T - - - - 0.718 
V - - 0.135 - -

w 1.250 1.270 - -
X 0.490 0.530 - -
y 3.940 4060 - -
z - - - - 4.200 
AA - - - - 8.000 
AB - - - - 1.080 

~ 
I . THE LATERAL AXES OF THE 

WATER FITTINGS & BASE 

LOCKING P1N ARE To eE 
WITHIN to• 

2. REFERENCE DIMENSlc»tS ARE 

FOR INFOBMATION ONLY AND 

ARE NOT REQUIRED FOR 

INSPECTION PWRPOSES . 

SECTION A-A 

ROTATED 1eo• 

MILLIMETERS 
MIN . MAX . REF. 
149.2 155.6 - -
151 .9 152 .9 - -
165.3 166.6 - -

1773 178.3 - -
190.0 191 0 - -
202 .6 203.6 - -

44.4 45.7 - -
31.0 32.3 - -

17.5 18.8 - -
218.4 223.5 - -
177.8 190.5 - -
438.1 4572 - -
4.39 5.41 - -

- - - - 176.5 
- - - - 18.2 
- - 3.43 - -

31.7 32 .2 - -

124 13.5 - -
100.1 103.1 - -

- - - - 106.7 
- - - - 203.2 
- - - - 27.4 



4CW100 ,DODE 
TECHNICAL DAU HIGH-POWER 

WA HR-COOLED 
TETRODE 

DESCRIPTION 
The 4CW100, 000E is a ceramic/metal, high
power tetrode for applications requiring tube 
outputs from 100 to 250 kilowatts. It is ideal 
for use as -a Class C rf amplifier or oscillator, 
a Class AB rf linear amplifier, or a Class AB 
push-pull af amplifier or modulator as well as 
a plate- and screen-modulated Class C rf ampli
fier . In pulse-modulator service, it can deliver 
a peak output of 4 megawatts. The tube is char
acterized by low input and feedback capacitances 
and low internal lead inductances. Its rugged 
mesh thoriated-tungsten filament provides ample 
emission for long operating life. The water
cooled anode dissipates 100 kilowatts when used 
with the EIMAC SK-2100 water jacket. 

4CW100, 000E without SK-2100 Water Jacket 

GENERAL CHARACTERISTICS 1 

ELECTRICAL 
Filament ................. Thoriated Tungsten 

Voltage ......... ........ 15.5 ± 0.75 V 
Current, at 15. 5 V . . . . . . . . . . . . . . 215 A 

Direct Interelectrode Capacitances, 
Cathode grounded 

Input ........................ . 
Output ...... .. ........... ... . 
Feedback ........... , ........ . 

Grid grounded 

370 pF 
60 pF 

1.0 pF 

Input ...... , ..... , .. , ... , . . . . . 17 5 p F 
Output . . . . . . . . . . . . . . . . . . . . . . . 60 pF 
Feedback ....... , ............. 0. 35 pF 

Maxim um Frequency, 
for maximum CW ratings .... ,.... 108 MHz 

PHYSICAL 
Dimensions ..... , ...... , See Outline Drawing 
Net Weight 

Tube only ................ 38 . 5 lb ; 17 .5 kg 
Tube and water jacket ..... 47 .0 lb ; 21.4 kg 

Operating Position .. Vertical, base up or down 
Anode Cooling . . . . . . . . . . . . . . . . . . . . . . . Water 
Base Cooling . . . . . . . . . . . . . . . . . . . . Forced Air 
Operating Temperature, maximum 

Ceramic/metal seals and envelope . . 250 ° C 
Anode Water Jacket, 

required . . . . . . . . . . . . . . . . . E IMAC SK-2100 
Air System Socket, 

recommended . . . . . . EIMAC SK-2000 Series 
Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Special 

MAXIMUM RATINGS AND TYP ICAL OPERATING CONDITIONS 
RAD IO FREQ UE NCY LINEAR AM PLIFIER , Class AB 

Absolute Maximum Ratings 

Plate Voltage . . . .. . . . . . . , ..... . . . 20 
Screen Voltage .. . . ... .. . ... . .... . 2 . 5 
Plate Current . .. . ....... .. . . .... . 16 
Plate Dissipation .... . .. . ..... . .. . 100 
Screen Dissipation . .. .. .. ... . ... . 1750 
Grid Diss ipation . ....... . ... . ... . 500 

2479 9/ 70 © Varian 1970 

kVdc 
kVdc 
Ade 
kW 
w 
w 

Typ ica l Operation , Class AB1 , Grid Dri ven 
Peak Envelope or Modulation Crest Conditions 

Plate Vo ltage . . . . . . . . . . . . . . . . . . . . . . . . . 18 kVclc 
Scree n Voltage . . . . . . . . . . . . . . . . . . . . . . . . 1. 5 k\/clc 
Gr id Voltage 2 

• • ••• •••••••••• •• ••••• •• • - 320 Vele 
Zero- S ignal Plate Current . . . . . . . . . . . . . 4 Ade 
Single -Tone Plate Current ..... .. .... .. 13 . 5 Ade 
Peak rf Grid Voltage , approx . . . . . . . . . . 300 v 
Plate Dissipation . . . . . . . . . . . . . . . . . . . . . . 75 kW 
Plate Outp ut Power . . . . . . . . . . . . . . . . . . . . 168 kW 
Resonant Load Impedance . . . . . . . . . . . . . . 697 n 

Printed in U.S. A. 

EIMAC division of varian / 301 indus tria l way / san carlos / californ i a 94070 



4CW100,000E 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

RADIO FREQUENCY POWER AMPLIFIER OR OSCILLATOR 
Class C Telegraphy or FM Telephony 
(Key-down Conditions) 

Absolute Maximum Ratings 
Plate Voltage . • . • • • • • . . • . . • • • • • . . 20 kVdc 

Screen Voltage .•••..•••..•••••••. 2.5 kVdc 

Plate Current . . . • • . • • . • . • . • • . • • • . 16 Ade 

Plate Dissipation . • . . . . . . • . • • • . . . 100 kW 
Screen Dissipation ....•.•........ 1750 W 
Grid Dissipation . • . • . • . • . • . . • . . . • 500 W 

PLATE MODULATED RADIO FREQUENCY AMPLIFIER 
GRID DRIVEN · Class C Telephony 
(Carrier Conditions) 

Absolute Maximum Ratings 
Plate Voltage ..............•..... 
Screen Voltage .............•.•..• 
Plate Current ...•...•.•...•...... 
Plate Dissipation3 

••••• • ••••••••• • 

Screen Dissipation4 
•••••••• ••••••• 

Grid Dissipation4 
••• •• •••••••••• •• 

17. 5 
2.0 

16 
67 

1750 

500 

kVdc 
kVdc 
Ade 
kW 
w 
w 

AUDIO FREQUENCY POWER AMPLIFIER OR MODULATOR 
GRID DRIVEN · Class AB, , Sinusoidal Wave 

Absolute Maximum Ratings , per tube 
Plate Voltage .•.•...•...•..•..... 

Screen Voltage ••.•.••••.•.•...•.• 

Plate Current .••..•.•••••.•••••• , 
Plate Dissipation ..• .••••••.... ... 
Screen Dissipation ••..•••. .••.... 
Grid Dissipation •......•...•...•• 

PULSE MODULATOR SERVICE 

Absolute Maximum Ratings 
Plate Voltage ..•••.•••••••• . •.... 
Screen Voltage ..•••.....••.•.••• 
Grid Voltage ..............•.•...• 
Peak Cathode Current • ..•........ 
Plate Dissipation, during the pulse5 • 

Plate Dissipation, average .••...•• 

Screen Dissipation, average ...•.•• 
Grid Dissipation, average .•••..... 
Pulse Length ..•....•..•......... 

20 kVdc 

2.5 kVdc 

16 Ade 

100 kW 
1750 w 

500 w 

40 kVdc 
2.5 kVdc 

-2.0 kVdc 
200 a 
1.0 MW 

100 kW 

1750 w 
500 w 

10 ms 

Typical Operation 
Plate Voltage ........ .. .......... . ... . 20 kVdc 
Screen Voltage ....................... . 1. 5 kVdc 
Grid Voltage ......................... . - 800 Vdc 
Plate Current ................ .. ...... . 15.2 Ade 
Screen Current, approx .............. . 567 mAdc 
Grid Current , approx ......... ...... . . 125 mAdc 
Peal< rf Grid Voltage, approx ........ . 900 V 

Driving Power, calculated, approx . . . . . . 120 W 
Plate Dissipation . . . . . . . . . . . . . . . . . . . . . . 54 kW 
Plate Output Power . . . . . . . . . . . . . . . . . . . . 220 kW 
Resonant Load Impedance . . . . . . . . . . . . . . 57 5 Q 

Typical Operation 
Plate Voltage ....................•.... 
Screen Voltage ....................... . 
Grid Voltage ......................... . 
Plate Current ........................ . 
Screen Current, approx ............... . 
Grid Current, approx .... . ............ . 
Peal< af Screen Voltage, 

100% mod. , approx ................. . 
Peak rf Gr id Voltage, approx ........ . 
Driving Power, calculated ............ . 
Plate Dissipation ....•................. 
Plate Output Power ......•.. , ......... . 
Resonant Load Impedance ............. . 

Typical Operation, two tubes 

15 kVdc 
750 Vdc 

- 600 Vdc 
11. 7 Ade 

875 mAdc 
660 mAdc 

750 V 

800 V 

530 W 
35 kW 

140 kW 
620 Q 

Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . 15 kV de 
Screen Voltage . . . . . . . . . . . . . . . . . . . . . . . . 1. 5 kV de 
Grid Voltage, approx2 ••••••• •• •••••••• - 345 Vdc 
Zero- Signal Plate Current . . . . . . . . . . . . . 6 Ade 
Maximum-Signal Plate Current ......... 19. 5 Ade 
Maximum-Signal Screen Current, approx 830 mAdc 
Peak af Grid Voltage, per tube . . . . . . . . . 275 v 
Maximum-Signal Plate Dissipation, 

per tube ........................... . 
Plate Output Power ................... . 
Load Resistance, plate to plate ........ . 

Typical Operation 
Plate Voltage ..................... . .. . 
Plate Current, pulse ...... . .......... . 
Screen Voltage .............. . ........ . 
Screen Current, pulse, approx ........ . 
Grid Voltage ......................... . 
Grid Current, pulse, approx ... . ...... . 
Positive Grid Voltage, pulse ..... . .. . . . 
Duty ....... . . . ............. , , , , , , , , , , 
Output Voltage, pulse ................. . 
Input Power, pulse ................... . 
Output Power, pulse ......... . ........ . 
Cathode Current, pulse, app rox ....... . 

46 kW 
200 kW 

1825 Q 

40 kVdc 
llO a 
2 . 5 kVdc 

12 a 
-1.2 kVdc 

400 ma 
llO v 

6 % 
37 kv 

4 . 4 Mw 
4.1 Mw 
122 a 



4CW1OO,OOOE 

TYPICAL OPERATION values are obtained by calculations from published characteristic curves. To obtain the specified plate 
current at the specified bias, screen, and plate voltages, adjustment of the rf grid voltage is assumed . If this procedure is 
followed, there will be little variation in output power when the tube is replaced, even though there may be some variation in 
grid and screen currents. The grid and screen currents which occur when the desired plate current is obtained are incidental 
and vary from tube to tube. These current variations cause no performance degradation providing the circuit maintains the 
correct voltage in the presence of the current variations. If grid bias is obtained principally by means of a grid resistor, the 
resistor must be adjustable to produce the required bias voltage when the correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 
Min Max 

Filament Current, at15.5V ... 200 230 
Cutoff Bias, at Eb = 25 kVdc, 

Ec2 = 1500 Vdc, lb= 10 mAdc -650 
Interelectrode Capacitances, 

Cathode grounded 
Input .................... 350 390 
Output ................... 55 65 
Feedback ................ 1.2 

Grid grounded 
Input . . . . . . . . . . . . . . . . . . . . 160 190 
Output ................... 55 65 
Feedback ................ 0.5 

A 

Vdc 

pF 
pF 
pF 

pF 
pF 
pF 

NOTES: 

1. Characteristics and operating values are based upon 
performance tests. These figures may change without 
notice as the result of additional data or product refine
ment . The EIMAC Division of Varian should be consulted 
before using this information for final equipment design. 

2 . Adjust to give specified zero- signal plate current. 

3 . Corresponds to 100 kW at 1oor; s ine - wave modulation. 

4. Average value, with or without modulation. 

5 . Power dissipated during rise and fall time neglected . 

APPLICATION NOTES 

i\IOlmTI>!G - The 4C\V100, OOOE must be mounted 
with its major axis vertical. The tube base may be 
either up or down, at the discretion of the circuit 
des ig11er . 

SOCKETING - An EIMAC SK-2000 series Socket, or 
equivalent, is recom mended. 

ANODE WATER JACKET - The EIMAC SK-2100 
Water Jacket must be used to provide anode cooling. 
To ach ieve an anode dissipation of 100 kilowatts, the 
water jacket must be installed over the tube anode 
and adequate water flow provided. 

COOLING Anode cooling is accomplished by 
circulating water through the SK-2100 Water Jacket. 
Insufficient water flow will cause the anode tempera
ture to rise to levels which will shorten tube life. 
Also, if the coolant lines become clogged, enough 
steam pressure may be generated to rupture the 
water jacket and destroy the tube. The following table 
lists the minimum cooling water requirements at 
various dissipation levels with a maximum inlet water 
temperature of 50 QC . 

Anode Minimum Approximate 
Dissipation Water Flow Pressure Drop 

(kW) (gpm) (psi) 

20 5 .0 2 . 8 

40 9 . 0 5.8 

60 12.5 9 . 3 

80 16.5 14.2 

100 20.0 19.2 

Note: Since the filament dissipates about 3500 watts, 
and the grid-plus-screen can, w1der some conditions, 
dissipate another 2250 watts, the table allows for an 
additional dissipation of 57 50 watts. 

Outlet water temperature must never exceed 70 QC 
and ;nlet water pressure should be limited to 100 psi. 
Direction of water flow is optional. 

Tube life can be seriously affected by the condition of 
the cooling water. If it becomes ionized, copper-oxide 
deposits form on the inside of the water jacket causing 
localized anode heating and eventual tube failure. 

To insure minimum electrolysis, and power loss, the 
water resistance at 20 QC should be greater than 
50,000 ohms/ cm3

, preferably 250,000 ohms/cm3 or 
higher. The relative water resistance can be con
tinuously monitored by measuring the leakage current 
through a short section of the insulating hose, using 
metal nipples or fittings as electrodes. 

Auxiliary forced-air cooling, of the tube base is 
required to maintain filament- and gr id-seal temp
eratures below 250 QC . An air flow of approximately 
120 ft3 / min at 50 QC maximum and sea level should be 
directed, through an EIMAC SK-2000 series socket or 
equivalent, toward the filament- and grid-seal areas . 

Both anode and base cooling should be applied before 
or simultaneously with the application of e lectrode 
voltages, including the filament. Base cooling should 
continue for about three minutes after the removal of 
e lectrode voltages to allow the tube to cool properly. 
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FILA1\1E)[T OPEHA T[ON - At rated filament voltage, 
the peal< emission of a 4C\Vl00, 000E is rn any limes 
greater than the amount needed for communication 
service. Reducing the filament voltage decreases the 
filament temperature. A small decrease in filament 
temperature substantially increases filament life. 
The correct value of filament-voltage should be 
determined for the particular applications. First, 
gradually reduce the filament voltage to the point 
where there is a noticeable reduction in plate current 
or power output, or an increase in distortion. Then 
increase the voltage several tenths of a volt above the 
value where performance deg-radation occurred: this 
is the proper operating voltage. Filament voltage 
should always be measured at the tube base or socket 
using an rms responding meter. The above procedure 
should be performed periodically to assure optimum 
tube life . 

GRID OPERATION - The maximum control-grid dis
sipation is 500 watts, determined approximately by the 
product of grid current and peal, positive grid voltage. 

Under some operating conditions, the control grid 
rn ay exhibit a negative-resistance characteristic. 
This may occur when, with high screen-grid voltage, 
inc re as ing the drive voltage decreases the grid cur
rent. As a result, large values of instantaneous neg
ative g-rid current can be produced, causing the 
amplifier to become regenerative. Because this 
may happen, the driver stage must be designed to 
tolerate this condition. One technique is to swamp 
the driver so that the change in load, due to secondary 
grid emission, is a small percentage of the total 
driver load. 

SCREEN OPERATION - The maximum screen- gr id 
dissipation is 1750 watts . With no ac applied to the 
screen, dissipation is simply the product of de screen 
voltage and de screen current . With screen modula
tion, dissipation is dependent on rms screen voltage 

and rms screen current. Plate voltage, plate loading, 
or bias voltage must never be removed while filament 
and screen voltages are present, since the screen 
dissipation rating will be exceeded. Suitable protec
tive circuitry should be provided. 

The 4C\\'100,000E may exhibit reverse screen current 
to a greater or lesser degree depending on operating 
conditions. The screen supply voltage must be main
tained constant for any values of negative and positive 
screen current which may be encountered. Danger
ously high plate current may now if the screen power 
supply exhibits a rising voltage characteristic with 
negative screen current. Stabilization may be accom
plished with a bleeder resistor connected from screen 
to cathode, or an electron-tube regulator circuit may 
be employed in the screen supply. A bleeder resistor 
must be used if a series electron-tube regulator 
is employed. 

PL\TE D[SS[P . .\TIO:'.\ - The rated plate dissipation 
or 100 kilowatts, attainable ll'ith ll'a.ter cooling, pro
\·icles a larµ:e margin of safety in most applications . 
This rating ma\· be exceeded brielly during tuning. 
\\'hen lhc .JC\\'100, 000E is used as a plate-modulated 
rl :unplil'icr, plate dissipalionw1der carrier conditions 
should be lim iLed to 67 kilowatts. 

FA ULT PROTECTIOK - In addition to the normal 
plate-overcurrent interlock, screen-current inter
lock, and coolant-flow interlock, it is good practice 
to protect the tube from internal clam age caused 
by an internal plate arc which may occur at high 
plate voltages. 

.\ protective resistance of 5 to 25 ohms should always 
be connect ed in series with each tube anode, to absorb 
power-supply stored energy if a plate arc should 
occur . An electronic crowbar, which will discharge 
poll'er-supply capacitors in a few microseconds after 
the start of a plate arc, is recommended. 

OPERATING HAZARDS 
Head the following and tal,e all necessary precautions 
to safeguard personnel. Safe operating conditions 
are the responsibility of the equipment designer and 
the user. 

HIGH VOLTAGE - This tube operates at voltages 
which can be deadly. Equipment must be designed so 
personnel cannot come in contact with operating 
voltages . Enclose high-voltage circuits and terminals 
and provide fail-safe interlocking switch circuits to 
open the primary circuits of the power supply and to 
discharge high-voltage condensers whenever access 
into the enclosure is required. 

X-RAY RADIAT[ON - The 4C\\'100,000E, operating 
at its rated voltages and currents , is a potential 
X-ray hazard. l\Ioreover, the X-ray radiation level 
can increase significantly with aging and gradual 
deterioration, clue to changes in leakage paths or 
emission characteristics as they are affected by 
high voltage. Only limited shield ing is afforded by 
the tube envelope. Additional X- ray shielding must be 

provided on all sides of the tube to provide adequate 
protection to operating personnel throughout the tube's 
life. When this tube is used as a pulse m adulator, 
shielding of the pulse transformer may also be 
necessary. X-ray caution signs or labels must be 
permanently attached to equipment using this t ube 
directing operating personnel never to operate this 
device without X- ray shielding in place. 

RADIO FREQUENCY RADLA. TION - Exposure of the 
human body to rf radiation becomes increasingly 
more hazardous as the power level and/or frequency 
are increased. Exposure to high-power r f radiation 
must be strictly prevented at any frequency. 

Equipment must be designed to fully safeguard all 
personnel from these hazards. Labels and caution 
notices must be provided on equipment and in manuals 
clearly warning of these hazards. 
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OUTLINE DRAWING 

5/16-18 UNC-2A STUD WITH --._ 
2 HEX NUTS ANODE D.C. 
CONNECTION (MAY BE USED 
FOR LIFTING TUBE) 

--@-- ~ 

FITTING NUT 8 IMPERIAL FITTING ----------~ j°:l r"~"F 7 
a SLEEVE FOR 3/4 o D TUBING I : · ; , - -!-If 
SK -2 100 WATER JACKET --------
NOT SUPPLI ED UNLESS ORDERED 1 1 

~ir¥gJ~~;:;iAc~~/~c~t~T STL ~ I ~!- . :l:1:·-1-1111 r111.1n1r-- · -~I __j 
SOCKET DR, 12 REQD SUPPLIED 
WITH WATER JACKET 

ANODE R. F. CON NECT ION _...... 

DO NOT CONTACT O D. -.,_ 

TUBE MOUNTED { 
ON SURFACE 'a' .LT'L E ~ DIA 
FEATURES 8 '-f-/ 0.38 
DATUM AT MMC L..'._l__L..:.:_::..:..__J----j-- -------i_ 
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DIMENSIONAL DATA 
INCHES MILLIMETERS 

MIN MAX REF MIN MAX 1 REF 
9.468 9.531 240.49 242.09 

5,000 _ 127 -
.125 3.18 
1.230 1.270-

~ 

31 .24 32.26 -

3.865 3.885 98.17 98.68 -
4.240 4.260 107.7 108. 2 -

__1.,490 ~o 114.05 114.55 
7.750 ~ +-196.8!i, 

.069 .149 
t 1.75 3,7A+---

.382 
.4fu_ ~1.74 

.797 .922 _2 3.42 -
5.875 6.000 149.23 152.6 -- --J~l1.500 292.1 

1.375 
-+-

; 34.93 

.410 t- .475 t 10.41 12.07 
--+ 22 1/2° -

~ 30° -
1~150J14_.~ 349,25 ~36L9;i~ -
6.437 6.562 163.7 166.88 
3 .187 3.313 t-: - 80:§5 . 84_,_15 t _ 

.562 ~ 14.2B 
.312 I 7.93 

REF DIMENSIONS ARE FOR 
INFORMATION ONLY 

• (*) MINIMUM CONTACT SURFACE 
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The .CWHI0.OOOG • 1 tetrode in• 
tend9d tor Cleu C HF and VHF Mrvice . 

II lean.ires higl'l-atabllity pyrolytic 
grapf'lrw gnds and an internal atn.,ctu,.. 
wtoich pemuta hi9h efficiency oc,era
tlon to 250 MHz. Tti. tu~ • alto r.«:• 
ommended for FM broadcast Nl'V1C. 

and for VHF-T\I llneer amplifier aemca. 
TM anode 19 rated tor 100 kW with 
water =ting. 

- .. 
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4CW100,000G 
CMAAAC'nRISTlCS 

Piela Oits,pt1ion (Mu.) ................ . . 100.000 watts 
Scr•n O,ai?ation (Mu..) . 1.500 watts 
Gnd Oissip,al!On (Mu.) . . . . . . . . . . . . . 1.000 watts 
Frequency tor Mu. Ratings (CW) . . .. .... . .. ... . 110 MHz 
Cooling . . . . . . . . . . . . . . . . . Water and Forced Air 
Fi lament . . . . . . . . . . . . . .. . .. Thonatlld ungsten nh 

\lottege .. . . . . . . . . .. .. ........... 15.0 volts 
Cul'Tef\t . . . . . . . . . . . . . . . . . . . 170 ampe,..s 

Capac1unce1 (Gnd C.th ConMct1on) 
lnpu1 . .............. .. . . .............. . .. .. S pF 
~vi .... .............. . .. .... ..... ... .. .. 37 .0 pF 
F-,..throogh ............................. .... US pF 

Ca!)acitances (Gnd. Gnd Connection) 
lnpu1 .. .. . .. .. .. .. .. .. .. .. .. .. . .. . .. .. . . .. .. . 169 pF 
Output . . . . . . . . . . • . . . . . . 39 0 pF 
F~throuQh ... ....... 0.17 pF 

Amphfi~11on Factor (g , -9, ) . . . . . . . . . . . . . . 8 
Base . . . Special Coaxial 
Recommended >ur System Socket . . ... . .... . .... SK-2400 
Ma,umum Seal & Anode Con, Tempera! re .... . .... 250°C 
Maximum La119th . . . . . . . . ... 12.7 in : 32 3 cm 
Maximum O.ameter ........... . ..... ... .. 6.4 in; 16.3 cm 
Weight (&1)9f0Xlmlte) . . . . . . ...... . .... . 27 .2 lb : 12.3 kg 
Operati119 Positron ............. \lertiul . baae up or down 

MAXIMUM RATINGS TYPICAL OPERATION 

Ctau 
of 

OpeBtlon 

C RF Amplifier 
C AF Amplitiert 

t1 00.5 MHz 

Plete 
Voltage 

Type ol Sen1ce (volta) 

1•.000 
1•.000 

The 4CW1SO.OOOE is intended tor 
use as a Class C AF amplifier or oscil· 
lator, a Class AB push-pull AF amplifier 
or modulator as wen as a plate-and 
screen-modulated Class C RF ampli• 
fier. In pulse modulator service. it can 
deliver a peak output of 4 megawatts. 
The tube is characterized by low input 
and feedback capacitances and low 
internal lead inductance. 

Plete Plate kfHn Plate Ortn Output 
Cunent 'lolla91 Voltage Current Power PowH 
(amps) (Yob) (Yolts) (ampa) (watts) (kW} 

12.5 10,600 900 7.0 250 60 
12.5 11.500 550 e.• 1,000 53 

4CW150,000E 
CHARACTERISTICS 

Plate DISSipation (Max.) ... 150,000 watts 
Screen Otssipat1on (M.u.) .... ................ 1.750 watts 
Gnd Ots$pation (Max.) .................. .. .... 500 watts 
Freque,,cy for M.u. Ratings (CW) . ..... . 110 MHz 
Coolinll ............... .. . ..... ... . . water and Forced Air 
Filament .......... ....... . . ... . Thoriated Tungsten mesh 

\lolta9e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.5 volts 
Currant . ..... ............ . ............. 215 amperes 

Capacitancas (Gnd. Catn. Connection) 
Input ........... . .. . ........... . ........ . .... 370 pF 
Output ................ .. .............. .... .. 60.0 pF 
Feed-through . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 pF 

Capacitances (God. Grid Connection) 
Input .. ... .. .............. .. .... ..... ... ..... 175 pF 
Outpvt ......................... ... .......... 60.0 pF 
Feed-through ...... .. ............. ...... ..... 0.35 pF 

Base ...... ... ........... ..... ........... Special Coaxial 
Recommended Air System Socket .. . ........ .. . SK-2011A 
Muimum Seal & Anode Core Temperature . ....... . 250°C 
Maximum Langth . .. .. . .. .... . ....... . .. . 14.3 in ; 36.2 cm 
Maximum Diameter . . .. . ................ .. 9.5 in ; 2-' .2 cm 
Weight (approximate) .. . .......... . ........ -47 lb; 21 .4 kg 
Operating _Position . .... . ... . . .. Vertical. base up or down 

MAXIMUM RATINGS TYPICAL OPERATION 

Clau 
of 

~ation Type of Semce 

C RF Amplifier 
C AF Amp lifier Plate Modulated 

AB, RF Linear Amplifier 
- Pulse Modulator 

tCathode current, pulse 
*Pulse value 

Plate P1ate Ptate 
Vottage Cunent Voltage 
(volta) (amsi-) ('tolta) 

22.000 20.0 20,000 
17.500 20.0 15,000 
22.000 20.0 18.000 
-40,000 200t .a,ooo 

Setaen Plate Drive Ovtput 
Voltllge Curr ent Power Power 
(volts) (amps) (watta) (kW} 

1,500 15.2 120 220 
750 11 .7 530 1-40 

1.500 13.5 - 168 
2.500 ,rn - •.1oot 
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4CW250,000B 

cia .. 

°' Op9,atlon 

C 
C 

AB, 
AB, 

·Two tubes. 

4W300B/8249 

ClaH 
of 

Operation 

C 
C 

AB, 
AB, 

AB, 

The 4CW290.000818 ~ided 
a I 0... C ampli .. M oedllator, a 
C'-8 AS RF I.,_ ~ a Clue AB 
~ AF 1nMr ampflfler Of ~ 
ulator. a pi-. or IC,_,, modulatad 
Claa C Rf lffl9llfter: Of tor Pim IIIOO
utatOI' Of -.gu latof '9MCe. Waw jacket 
not ,nciuded. 

04AAACT'EJUS1'1 
"-ta~ (Ma.) .. . .................. 250.000 -n. 
Sc:f'Nn ~ (MG.) ..... .......... .. .. ... 3.500 ... 
Grid 01..ipatlon (Ma.) ................. . ...... 1.500 ..ita 
F'9qUeney !Of Max. Ratinga (CW) .... . .... .. .. . .... 50 MHz 
Cooino .. . . · .. . ...... ...... . .. . .... . Wat« Ind ~ Nf 
Fllamenl . ..... . ............... . ... . .. ThoNtad T~ 

VoltaQe . . ............ . ...................... 12.0 'W0b 
Cv~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 990 ~ 
~ (Gnd. ~ Connection): 

Input .... . .............. . ..................... 7'5 pF 
Output .............. . .............•.......... 12, pF 
F..o-lhn>ugfl ....... . ............ .. . .. .. . ...... a.o pF 

~tanc:M (Gnd. Grid Connection): 
Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32, pF 
Output ...... . ......... . ..............•.. • . . . .. 128 pF 
F~thl'OU9h ............. . ............ . . ...... 1.2 pF 

AmpHflc.ation Fact°' (g , -gal ... ......... . . .. . . ...... . .. 4.5 
ea. . .. . .. .. ......... . ... ...... ··········· Special 
Recommended Filament ConrwtciOf ...•• .......... SK-1710 
Recommended Grid Connecto, ..... .... •........ SK-171 2 
Recommended 4nod• Water Jacket . . . . . . . . . . . . . . SK-1720 
Mu1mum Seal & Ef!Yelope Temperatul'9 . ........... 200-c 
Maximum Length: ...................... 27 65 in ; 70.23 cm 
Maxunum Oiamewr. ..... . ...... . ...... 13.oe in ; 33.17 cm 
Weight (approximate) (tube only) .. ... . .... 98.0 lb: 4' .5 kQ. 
Operating Position . . . . . . . . . . . .. Vertical . ti- up Of down 

MAXIMUM RATINGS TYPtCAL OP£RATION 

Plata Plate Pim Scnetl P1ate Dmr• Output 
v~ c.,.. y~ Vofta9e c. .... ,_ ,_ 

Typeofhna (Yotta) {a,,.., (Yottll) !YOltal <•~I (watta) (kW) 

RF AmpHf19' 20,000 40.0 19.000 800 32.5 3000 480 
RF Amplifier Plate Modulated 17,SOO 30.0 1, .000 800 29.0 2320 285 
RF Linear Amplifier 20,000 40.0 20,000 1800 23.0 - 330 
AF Amplif ier or '-lodulator 20,000 40.0 20.000 1800 <48.0" - 660" 

The 4W3008i8249 is a -.water
cooled version of the 4CX2SOB/7203 
having an anode dissipation rating of 
300 watts. It is intended for use •here 
water cooling is preferred or wri.n re
serve a.node dissipation is desired. 

CHARACTERISTICS 
?late Dissipation (Max.) . . . . . . . . . . . . . . ........ . 300 watts 
Screen Dissipation (Max.) . ... . ...... . . . ... • .... . 12 watts 
Grid Dissipation (Max.) . . ..................... .. .. 2 watts 
Frequency for Max. Ratings (CW) . ........... . .. 500 MHz 
Cooling ........ ......... ... ... .. . .. Water and Forc8d Air 
Cathod41 . . ... . . . ..... .. . ...... Oxid~oated Unipotential 

Type of Service 

RF Ampli fier up to 175 MHz 
RF Amplifier Plate Modulated 

up to 175 MHz 
RF Linear Amplifier up to 175 MHz 
RF Linear Amplifier (AM Service) 

up to 175 MHz 
AF Amplif ier or Modulator 

Voltage ... .. .......... . ... .. ............. .. . 6.0 volts 
Current .. ................... . ........... 2.6 amperes 

Capacitances (Gnd. Cath. Connection) 
Input ... . ...... . . ... .. .. ... .... .............. 15.7 pF 
Output . ......................... .. ..•........ 4.5 pF 
Feed-through ..... .... . .. . ........ . ......... . 0.04 pf 

Capacitances (Gnd . Grid Connection) 
Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.0 pf 
Output ............... . ... ..... . ...... . ....... 4.5 pF 
Feed-through .... . .. .. .. .......... .. . .. ..... . 0.01 pf 

Amplification Factor (g1~) ................... . .. .... . . 5 
Sase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-Pin Special 
Recommended Air Syslltffl Socket ......... SK~ Series 
Maximum Seat &. Anode Core Temperature ......... 2SO"C 
Maximum Length . .. ........ ... .. ... .. ... 3.4 in ; 86.5 mm 
Maximum Diameter ............. .. ...... 1.56 in ; 39.7 mm 
Weight (approximate) .. . . .•....... . ...... 5.75 oz ; 163 gm 
Operating Position ...... . ..•... Vertical. base up or down 

'MAXIMUM RATINGS TYP1CAL OPERATION 

Plate Plate Ptate Seraan Plate Ome Output 
Voltage CVnant Voltage Volta;. cu,,.nt Power Power 
(Yolts} (ampa) (YOltl) (volta) (am~) (wattl) (watts) 

2000 0.25 2000 300 0.25 2.9 390 

1500 0.20 1500 250 0 .20 1.7 235 
2000 0.25 2000 350 0.25 - 300 

2000 0.25 2000 350 0.15 - oSt 
2000 0.25 2000 350 o.so- - 600' 

·Two tubes 
tCarrier Power 
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TECHNICAL DATA 

The EIMAC 4CV250,000B and 4CW250,000 are 
cera.mic/ metal (vapor cooled and water cooled, 
respectively) power tet rodes intended for use at 
the 250 to 500 kilow&tt output power level. They 
are recommended for use as a. Class C amplifier or 
oscillator. Class AB rf linear amplifier , Class AB 
push-pull a.! amplifier or modul e.tor. plate or 
screen modula.ted Cl ass C rf amplifier, or for 
pulse modulator or regula tor service. 

The 4CV250,000B is operat ed in the accessory 
boiler BR-620 (not supplied with the tube); the 
4CW250,000B is opers.ted with the accessory water 
jacket SK-1720 {not supplied with the tube). and 
both tubes are rated for 250 kilowatts maximum 
&node dissipation. 

4CV250,000B 

GENERAL CHARACTERISTICS1 

ELECTRICAL 
Filament: Thoriated Tungsten 

4CV250,000B 
VAPOR COOLED 

POWER TE"raOOES 

4CW250,000B 

Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.0 ± 0.6 V 
Current @ 12.0 V . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 660 A 

Amplification Factor (average), grid to screen . .. ..... . ......... . .. . . . .... . . . 4.5 

Direct Interelectrode Capacitance (grounded cathode)2 
Cin .. .. .. .. ...... ... . ... . . . . . . .. ....... . . .. . . ........ . . ... ... . . . . ...... ... . 760 pF 
Cout .. . .... . ... . ... ... .. . .............. . . .. ... . .... . .............. . . . . ... . . 124 pF 

Cgp ····· · ···· · · · · ·· · · ·········· · ······ · ·· · ····· · ·············· · ·· · · · · .. .. . 6.0 pF 

Frequency of Maximum Rating, CW ... . .. .. . ... .. . . .. .... . ..... . . . . .... . ... .. . 50 MHz 

r 

1. Cha racteristics and operating valves o re boM!d upon performance tests. These figures may change without notice as the result 

of additional doto or product refinement. EIMAC Division of ¥orion \hould be consulted before using this informot ion for final 

equipment design. 

2. Copocitonce values o re for o cold tube as measured without ony lpeciol shielded fixture. 

MECHANICAL 

Maximum Overall Dimensions: 

Length (4CV250,000B) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 .895 In; 68.31 cm 
{4CW250,000B) . . . . . . . . . . . .. . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . 26.525 In; 67.37 cm 

Diameter (4CV250,000B) 
(4CW250,000B) 

4177 (Effective 7-15-79) c 1979 by Varian 

15.062 In; 38.26 cm 
13.062 In; 33.18 cm 

Printed in U.S.A. 

varian, EIMAC division/301 industrial way/san carlos/california 94070 

-, 
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Base (both types ) . .. .. .. . . ...... . ... . ....... . .. . ........... . . . . . ..... . . . . . ...... Specia.l 
Recommended Base Connectors (both types): 

Filament Connector (2 required) . . . ......................... .. ..... . . EIMAC SK-1710 
EIMAC SK-1712 Control Grid Connector (1 required) .. .. ..... .... . ... . .... .. ....... . . 

Recommended Accessories For Anode Cooling {not supplied with tube): 
4CV250.000B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EIMAC Boiler BR-620 
4CW250.000B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . EIMAC Jacket SK-1720 

Opera.ting Posit ion: 4CV250.000B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vertical. Anode Up 
4CW250.000B . . . . . . . . . . . . . . . . . . . . . . . . . . . Vertical. Base Up or Down 

Max imum Ceramic / Metal Seal or Envelope Temperature . . . . . . . . . . . . . . . . . . . . . . . . 200°C 

Cooling: 4CV250.000B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vapor and Water 
4CW250.000B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Water 

Net Weight: 4CV250.000B (w /o boiler) 
4CW250.000B (w /o jacket) 

RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR 
Cla.ss C Te legraphy or F'M 
(Key-down Condi t1on ) 

ABSOLUTE MAXIM U M RA TINGS: 

DC PLATE VOLTAGE 
DC SCREEN VOLTAGE .... .. 
DC PLATE CURRENT . . .. . .. . 

LATE DISSIPATION 
SCREEN DISSlPATlON 
GRID DISSIPATION 

20.000 VOLTS 
2.500 VOLTS 

40 AMPERES 
250 .000 WATTS 

3.500 WATTS 
1,500 WATTS 

PLATE MODULATED RADIO FREQUENCY 
POWER AMPLIFIER 
Cla.ss C Telephony 
(Carrier conditions except where noted) 

ABSOLUTE MAXIMUM RA TINGS: 

DC PLATE VOLTAGE .... ... . 
DC SCREEN VOLT AGE ..... . 
DC PLATE CURRENT .. . .... . 
PLATE DISSIPATION • . ..... . 
SCREEN DISSIPATION ..... . 
GRID DISSIPATION . . .. . ... . 

17.500 VOLTS 
2.000 VOLTS 

30 AMPERES 
167.000 WATTS 

3 .500 WATTS 
1.500 WATTS 

l . Corr~spond~ to 250.000 -ott~ of 100 pe-r cent sine wove modu

lotion. 

2. Approximate Volue . 

AUDIO FREQUENCY AMPLIFIER OR MODULA TOR 
Cius AB 

ABSOLUTE MAXIMUM RATINGS: (Per Tube) 

DC PLATE VOLTAGE . . . . . . . . 20.000 VOLTS 
OC SCREEN VOLTAGE .. ... . 2.500 VOLTS 
DC PLATE CURRENT . . . . . . . . 40 AMPERES 
PLATE DISSIPATION ....... 250.000 WATTS 
SCREEN DISSIPATION . . . . . . 3.500 WATTS 
GRID DISSIPATION .. .. . . .. . 1.500 WATTS 
l . App,o• imo1e Value . 

2. Per Tube 

180 Lb; 81.8 kg 
98 Lb: 44 .5 kg 

TYPICAL OPERATION (F requencies below 30 MHz ) 

DC P late Voltage . . . . . . . . . . . 16 19 kV 
DC Screen Voltage · ·•· .. . . . . 800 800 V 
DC Grid Vo lta.ge ........ . .. . -800 -800 V 
DC P l a.te Current ..... . ....... 23.5 32.5 A 
DC Screen Current ····· ·· . .. .. 2.4 3.5 A 
DC Grid Current ..... . . .... 1.15 2.5 A 
Driving Power1 . .. . .. .... ..... . 2.24 3.0 kW 
Pla.te Output Power . . . .... ... .. 275 460 kW 
Plate Dissi pation . . ......... . .. 100 155 kW 
RF Loa.d Imped.a.nee .... . .... 300 275 !l 

1 _ Colc uloted Oriv,ng Pow~, neglecH ,npvt condvc1onc~ a nd d c ircuit 

losi . 

TYPICAL OPERATION (Freq u encies below 30 MHz ) 

DC P l a.te Voltage . . .. ..... .... .... .. .. . 
DC Screen Voltage ................. . . 
Puk af Screen Voltage (for 1oor1,. Mod .)2 
DC Grid Voltage ......... . ............ . 
DC Plate Current ........... . .. . .... .. . 
DC Screen Current 
DC Grid Current ......... . . ... .. . . .... . 
Peak rf Grid Voltage 
Grid Driving Power3 . • . • . . . . • • . • .... • 

Plate Output Power . .................. . 
RF Load Impedance . ...... . . . . . . . .... . 
Plate Dissipation . . ........ . 

15 kV 
800 V 
800 V 

-800 V 
22.8 A 

4.1 A 
1.46 A 
1110 V 

1630 W 
280 kW 
323 ll 

63 kW 

3. Colculoted Drivin g Powe< neglec!\ input conductonce and rf circuit 
loss. 

TYPICAL OPERATION (Two Tubes) 
Class AB 1 

DC Pia.le Voltage .. .. ... . .... . . 
DC Screen Voltage . .. .. .. . . . .. 

15 
1.8 

DC Grid Voltage .. · · ···· · . .. . . . .500 
Max-Signal Plate Current .. . .. 40 
Zero Signa.1 Pla.te Current2 0.2 
Max-Signal Scree n C urrent' 1.1 

Peak af Driving Volta.get . ... .. 500 

Driving Power ... . .. ...... ..... 0 
Load Impedance (pla.te to p late) 650 
Plate D iss i pation . . .. ...... . ... 160 
Max-S ignal Output Power ..... 440 

20 kV 
1.8 kV 

-500 V 
46 A 

0.2 A 
1.2 A 

500 V 

o. w 
870 n 
260 k ".V 
660 kW 

- 1 

' ., 

' I 

~ 

., 
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RADIO FREQUENCY LINEAR AJCPLIFIER 
Cius AB 

ABSOLUTE MAX IMUM RATINGS: 

DC PLATE VOLTAGE . ....... 20.000 VOLTS 
DC SCREEN VOLTAGE .. .. .. 2.!IOO VOLTS 
DC PLATE CURRENT . . . . . . . . 40 AMPERES 
PLATE DISSIPATION .... .. . 250.000 WATTS 
SCREEN DISSIPATION . . . . . . 3.500 WATTS 
GRID DISSIPATION .. . . .. .. . 1.500 WATTS 

1 Appro• imor, Value 

2 . Colcu loted On .. ng Power n,,._lec" ,npu1 condvc<once ar,d rl 

c,rcu1t lou 

PULSE MODULATOR OR REGULATOR 

ABSOLUTE MAX I MUM RATINGS: 

DC PLATE VOLTAGE .. . .... . 40.000 VOLTS 

4CV250,000B/4CW250,0008 

TYPICAL OPERATION I F'requenc1es below 30 MHz) 
Class AB 1. Peak-Envelope or Modu l&hon 
Crest Conditions 

DC Plate Voltage . ... . . . . . . . . . 
DC Screen Voltaee . . . . ... .. . . . 
DC Gnd Voltage .. ... . . . ..... . 
Plate Current . . . . . . . . . . . ... . . 
Zero S ignal Plate Current . . . . . 
Ma.x-S1gnaI Screen Current• . . . 
Peak rl Gnd Vollac-e 
Driving Power' . . . ...... . 
Plate Dissipat ion 
Resonant Load lm~a.nce 
Plate Output Power 

DC SCREEN VOLTAGE 

15 20 kV 
1.8 1.8 kV 

.500 -500 V 
20 23 A 
0.2 0.2 A 
I.I 1.2 A 

500 500 V 

0 0 W 
80 130 kW 

325 435 11 

220 330 l<W 

2.500 VOLTS 
;PEAK CATHODE CURRENT 35<t AMPERES 
PLATE DISSIPATION .. .... 250.000 WATTS 
SCREEN DISSIPATION 3.500 WATTS 
GRID DISSIPATION 1.500 WATTS 

APPLICATION 

MECHANICAL 

MOUNTING (4CV250,000B) · The tube 
must be mounted vertically, anode up. The 
tube may be supported by the anode flange 
or the screen nange. 

Care must be exercised to insure that the 
axis of the tube /boiler combination is ver
tical and that the water in the boiler is a.t 
the correct level. The a.node flange on the 
tube must seal securely against the "O" 
ring. forming a vapor-tight seal between 
the tube and boiler. 

_::::::::::.,MOUNTING (4CW250,000B) · The tube 
/ must be mounted vertically, a.node up or 

down. The tube may be supported by the 
anode flange or the screen flange. 

ANODE COOLING (4CV250,000B) -
Cooling is accomplished by immersing 
the anode of the 4CV250,000B in a "Boiler" 
filled with distilled water. Energy dissi
pated by the anode ca.uses the water to boil 
at the anode surfaces, be converted into 
steam and be carried away to an external 
condenser . The condensate is then re
turned to the boiler. completing the cycle. 

This boiling action maintains the anode 
surfaces at a fairly constant temperature 
near 100°C. The vapor-cooled tube bas 
good overload capabilities; excess dissi
pation for moderate periods only ca.uses 
more water to boil. 

Since the tube anode and boiler are usu
ally at high potential to ground. water and 
steam connections to the boiler are made 
through insulated tubing. 

~ ANODE COOLING (4CW250 ,000B) -
Minimum cooling water requirements for 
the anode are shown in the table for an 
outlet water temperature n~t to exceed 
70°C and an inlet water temperature of 
50°C. High-purity water must be used to 
minimize power loss, corrosion of metal 
fittings. and loss of a.node dissipation 
capability. Water resistivity must be 
maintained at 1 megohm/cm3 or better for 
long term operation. 

Anode Water Approx. Jacke t 
Dissipation Flow Press. Drop 

(kW) (gprn) (psi) 

150 37.5 3 .5 
200 50.0 9 .0 
250 60.0 10.0 

EIMAC Application Bulletin #16 titled. 
" WATER PURITY REQUIREMENTS IN 
LIQUID COOLING SYSTEMS" is avail
able on request. and should be consulted 
for details on maintenance of water qual
ity sta.ndards a.nd use of a. water purifica
tion loop in the installation. Since the 
anode is normally at high potential to 

3 
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it"0und. w&ter connections to the anode &re 
made through insulating tubing, with long 
enough sections that column resistance is 
above 4 megohms per 1000 plate supply 
volts. or 10 megohms tota.l, whichever is 
less. 

BASE COOLING (Both Types) - The 
filament supports of both tubes are water 
cooled. Approximately .5 GPM should cir
culate through ea.ch of the filament con
nectors w ith a pressure drop of 20 PSI. 
Filament con nector assemblies . SK-1710, 
prov ide e lect r ical and water connect ions . 
Two sets of SK-1710 are requ ired . 

It is recommended that the water cooled 
control grid connector, SK-1712. be used. 
Water flow of approximately .5 GPM should 
circulate through the grid connector. The 
pressure drop across the grid connector is 
low. A con ven ient way to make water con
nection is to series connect the grid 
cooling water with the outer filament 
cooling water path . 

The outer filament water path has a. 
lower pressure drop than the inner fila
ment water path ma.king this connection 
practical. 

ALL COOLING MUST BE APPLIED BE
FORE OR SIMULTANEOUSLY WITH 
THE APPLICATION OF ELECTRODE 
VOLTAGES . INCLUDING FILAMENT. 
AND SHOULD NORMALLY BE MAIN
TAINED FOR SEVERAL MINUTES 
AFTER ALL VOLTAGES ARE RE
MOVED TO ALLOW FOR TUBE C OOL
DOWN. 

ELECTRICAL 
FILAMENT OPERATION - The peak 
emission at rated filament voltage is 
normally many times the peak emission 
required for communication . service. A 
small decrease in filament temperature 
due to reduction of filament voltage can 
increase life by a. substa.ntia.l percent.age. 
It is good practice to determine the nomi
nal filament voltage for a particular appli
cation that will not affect the operation of 
the equipment. This is done by measuring 
s ome important parameter of performance 
such a.s plate current. power output. or a.n 
increase in distortion. Operation may be at 
a. filament voltage slightly higher than 
that poin t at which performance appeared 

to deteriorate. This volt.age should be mea
s u red at the socket with & 1% meter and 
periodically checked. 

Filament startin g current must be li m
ited to a maximum of 1800 amperes . 

CONTROL GRID OPERATION . The 
control grid is r ated at 1,500 watts of dissi
pation a.nd protective measures should be 
included in circuitry to insure that this 
rating is not exceeded. Grid diss ipation is 
the approx imat e product of de grid current 
and peak positive grid voltage. 

SCREEN DISSIPATION - The power 
applied to the screen grid must not exceed 
3 ,500 watts. Where no ac is applied to the 
screen, dissipation is the product of de 
screen voltage a.nd de screen current. With 
screen modulation the dissipation is the 
product of RMS screen current and RMS 
screen voltage. 

PLATE DISSIPATION · The plate dissi
pation of 250 kilowatts provides a large 
margin of safety in most applications. The 
rating may be exceeded for brief periods 
during tuning. When used as a plate-modu
lated rf amplifier, plate dissipation under 
carrier conditions is limited to 167,000 
watts. 

LOAD VSWR - The load VSWR should be 
monitored a.nd the detected signal used to 
operate the interlock system to remove the 
plate voltage within 20 milliseconds after 
a fault occurs. In the case of high stored 
energy in the load system. care must be 
taken to avoid excessive return energy 
from damaging the tube and associated 
circuit components. 

FAULT PROTECTION - To a.ssure non
destruction of tube elements from high
energy power supplies. during a fault 
condition. a.11 supplies must be checked 
for proper operation of their protective 
circuits. · An approved method to meet the 
tube protection criteria. would be the use 
foil, solder wire, or sma.11 diameter wire to 
produce a. contr olled short on the power 
supply. The simplest technique is to short 
the plate to cathode, screen grid to cathode. 
control grid to cathode, and screen grid to 
anode (individually, one at a time) using 

' 
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a vacuum relay through a section of 130 
A WG copper wire. The wire will remain 
intact if the power supply protecUve cir
cuitry is operating properly. An electronic 
crowbar will be required on the &node 
supply. and may be required on the other 
electrode supplies if the test outlined 
above is not passed. See EIMAC Applica
tion Bulletin #17 for further details. 

Properly rated spark gaps must also be 
located between the screen grid a.nd cath
ode and between the control grid a.nd cath
ode to meet over-voltage protection cri
teria. A series resistance of 10 to 50 ohms is 
recommended in the screen and control 

. grid power supply leads. 

X-RADIATION High-vacuum tubes 
operating at voltages higher than 15 
kilovolts produce progressively more 
dangerous X-ray radiation as the voltage 
is increased. These tubes, operating at 
rated voltages and currents, are a potential 
X-ray hazard. Only limited shielding is 
afforded by the tube envelope. Moreover, 
the X-ray radiation level can increase 
significantly with aging and gradual 
deterioration. due to leakage paths or 
emission characteristics as they a.re af
fected by the high voltage. X-ray shielding 
must be provided on all sides of tubes oper
a.ting at these voltages to provide adequate 
protection throughout the tube's life. 
Periodic checks on the X-ray level should 
be made, and the tube should never be 
operated without adequate shielding in 
place when voltages a.hove 15 kilovolts are 
in use. Lead glass, which attenuates X
rays. is available for viewing windows. If 
there is any doubt as to the requirement for 
or the adequacy of shielding, an expert in 
this field should be contacted to perform an 
X-ra.y survey of the equipment. 

4CV2SO,OOOB/4CW2.50,0008 

Operation of h igh-voltage equipment 
with interlock switches "cheated" &nd cab
inet doors open in order to be better able to 
oca.te &n equipment malfunction can re

sult in serious X-ray exposure. 

HIGH VOLTAGE - Normal operating 
voltages used with these tubes a.re deadly. 
and the equipment must be designed prop
erly and operating precautions must be 
followed. Design all equipment so that no 
one can come in contact with h igh volt
ages . All equipment must include safety 
enclosures for h igh-voltage circuits and 
terminals. with interlock switches to open 
primary circuits of the power supply and 
to discharge high-voltage condensers 
whenever access doors a.re opened. Inter
lock switches must not be bypassed or 
"cheated" to allow operation with access 
doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 

RADIO FREQUENCY RADIATION -
A void exposure to strong rf fields even at 
relatively low frequency. Absorption of rf 
energy by human tissue is dependent on 
frequency. Under 30 MHz. most of the 
energy will pass completely through the 
human body with little attenuation or 
heating effect. Public health agencies are 
concerned with the hazard . however, even 
a.t these frequencies , and it is worth noting 
that some commercial dielectric heating 
units actually operate at frequencies as 
low as the 13 and 27 MHz bands. 

SPECIAL APPLICATION - If it is desired 
to operate this tube unde r conditions 
widely different from those listed here, 
write to Power Grid Tube Division. EIMAC 
Division of Varian, 301 Industrial Way, 
San Carlos, California, 94070, For infor
mation and recommendations. 

s 
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OPERATING HAZARDS 

PROPER USE AND SAFE OPERA TING PRACTICES WITH RESPECT TO POWER TUBES 
ARE THE RESPONSIBILITY OF EQUIPMENT MANUFACTURERS AND USERS OF SUCH 
TUBES. ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO POWER TUBES OR 
EQUIPMENT WHICH UTILIZES SUCH TUBES MUST TAKE PRECAUTIONS TO PRO
TECT THEMSELVES AGAINST POSSIBLE SERIOUS BODILY INJURY. DO NOT BE 
CARELESS AROUND SUCH PRODUCTS. 

The operation of power tubes involves one or more of the following hazards. a.ny one of 
which. in the absence of safe operating practices and precautions. could result in serious 
harm to personnel: 

a . HIGH VOLTAGE - Norma.I opera.ting voltages can be deadly . 

b. RF RADIATION - Exposure to strong rf fields should be a.voided . even at rela
tively low frequencies . The dangers of rf radiation are more severe at UHF and 
m icrowave frequencies and can cause serious bodily and eye inJuries. CARDI
AC PACEMAKERS MAY BE AFFECTED. 

c. X-RAY RADIATION - High voltage tubes can produce dangerous and possibly. 
fatal x-rays. 

d. BERYLLIUM OXIDE POISONING - Dust or fumes from BeO ceramics used as 
thermal links with some conduction-cooled power tubes are highly toxic and can 
cause serious injury or death. 

e. GLASS EXPLOSION - Many electron tubes have glass envelopes. Breaking the 
glass can cause an implosion. which will result in an explosive scattering of 
glass particles. Handle glass tubes carefully. 

f. HOT WATER - Water used to cool tubes may reach scalding temperatures. 
Touching or rupture of the cooling system can cause serious burns. 

g . HOT SURFACES - Surfaces of air-cooled radiators and other parts of tubes can 
reach temperatures of several hundred degrees centigrade and cause serious 
burns if touched. 

Please review the detailed operating hazards sheet enclosed with each tube or request a copy 
from the address shown below: Power Grid Tube Division, EIMAC Division of Varian. 301 
Industrial Way. San Car_los. California 94070. 

J 
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INC>4(S lllU.IMC1'£11S 
01111. lflN. ll&X .:, IIIIN. IUX. lt(F 

l 12.t37 13 ~ . . lZUO l!l.77 . . 
• 7.937 aog, . . ZOl .50 Z0,.77 .. 
C 4.437 4 S62 ' .. 112.70 1~ _87 . . 
0 1431 3562 . . 17 30 ,0_41 . . 
E S937 6062 .. l!,O ., r,397 . . , 6437 6562 .. 1'3 50 "467 . . 

G 11937 12 .062 . . !0?..20 ~..37 . . 
M 23.437 23562 .. 59S.JO '9a.47 . . 
J 6-2~ S.375 .. 1587' 11 193 . . 
I( 07~ oer.. ' . . 19 .0S n .21 .. 
L. 2 437 2 562 I . . 6190 ,.so1 .. .. 4.062 • 18 7 ' . . 103 17 ~35 . . 

"' S.000 S 12.S ! .. 127.00 00 18 . . 
~ . . 

6 '°° l l l .. 1~26 (3) 

II 6.7~ 737 S ! (3) 171 •!> !8733 (3 ) 

s 8.750 93~ (31 222 25 2~ 13 13) 
T .. 11 .2~ I (31 . . MS7S 13) 
u . . .. ! II 000 . . . . 27940 
V . . . . 0 37!, .. . . 9 SJ 
w . . .. 22 s• .. . . 22 s· 
X . . .. 600" . . . . 600" 
T . . . . 0 261 . . .. 663 
z . . . . l o 219 . . .. !, Sf> 

AA . . . . : 0 438 .. . . II 1J 
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TECHNICAL DA TA 

The EIMAC 4CW250,000V / A is a ceramic/ metal, water-cooled, power 
tetrode intended for use at the 250 to 500 kilowatt output power level. It 
is recommended as a Class C amplifier or oscillator; a Class AB rf linear 
amplifier; a Class AB push-pull af amplifier or modulator; a plate or screen 
modulated Class C rf amplifier; or for pulse modulator or regulator service. 

The 4CW250,000V is supplied with a Vaclon®pump attached. On the 4CW-

250,000A, no Vaclon pump is attached. 

GENERAL CHARACTERISTICS! 

ELECTRICAL 

Filament: Thoriated Tungsten 
Voltage ........................... . 12.0 ± 0.6 V 
Current, at 12.0 volts •.................. 660 A 

Amplification Factor (Average): 
Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . .. 4.5 

Direct Interelectrode Capacitance (grounded cathode) 2 

Cin ............................... . 765 pF 
Cout .............................. . 124 pF 
Cgp ............................... . 6.0 pF 

Frequency or Maximum Rating: 

cw ............................... . 50 MHz 

1. Characteristics and operating values are based upon performance tests. These figures 
may ch an g e without notice as the result of additional data or product refinement. 
EIMAC Division of Varian should be consulted before using this information for final 
equipment design. 

2. Capacitance values are for a cold tube, 

MECHANICAL 

Maximum Overall Dimensions: 

4CW250,000V 
4CW250,000A 

WATER-COOLED 

POWER TETRODE 

4CW250.000A 

Shown with anode 
water jacket. 

Length (4CW250,000V) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.93 in; 837.0 mm 

(4CW250,000A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.46 in; 774.0 mm 
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.06 in; 330.0 mm 

Net Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 lb; 44.5 kg 
Operating Position . . . . . . . . . . . . . . . . .............. Vertical, base up or down 
Maximum Operating Temperature: 

Ceramic / Metal Seals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200°C 
Cooling ................................................... . 
Base ............................................ • ..... • • • • 
Recommended Anode Water Jacket (not supplied) ......................... . 

Liquid 
Special 

SK-1720 

(Revised 3-1-71) © by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



4CW250.000V/A 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 

2 

Class AB 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE ... . ..... 20,000 

DC SCREEN VOLTAGE . .•.... 2,500 

DC PLATE CURRENT . .. . .. . .. 40 

PLATE DISSIPATION ..... 250,000 

SCREEN DISSIPATION ........ 3,500 

GRID DISSIPATION .... . .. ... 1,500 

RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR 
Class C Telegraphy or FM Telephony 
(Key-Down Conditions) 

ABSOLUTE MAXIMUM RATINGS; 

VOLTS 

VOLTS 

AMPERES 

WATTS 

WATTS 

WATTS 

DC PLATE VOLTAGE .••.....•. 20,000 VOLTS 
DC SCREEN VOLTAGE . . . . . . . . . 2,500 VOLTS 
DC PLATE CURRENT . . . . . . 40 AMPERES 
PLATE DISSIPATION . .... ..... 250,000 WATTS 
SCREEN DISSIPATION .... . 
GRID DISSIPATION .......... . 

3,500 WATTS 
1,500 WATTS 

PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER 
Class C Telephony (Carrier Conditions ) 

ABSOLUTE MAXIMUM RATINGS : 

DC PLATE VOLTAGE ... ..... . . 17.500 VOLTS 
DC SCREEN VOLTAGE . . . . . . . . . 2,000 VOL TS 
DC PLATE CURRENT . . . . . . . . . . 30 AMPERES 
PLATE DISSIPATION l ... .. . .. . . 167.000 WATTS 
SCREEN DISSIPATION 2 ... .... . . 3,500 WATTS 
GRID DISSIPATION 2. . . . . . . . . . . 1,500 WATTS 

1 . Corresponds to 250.000 watts at 100"/o sine-wave 
modulation. 

2. Average, with or without modulation. 

AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
Class AB 

ABSOLUTE MAXIMUM RATINGS (per tube) 

DC PLATE VOLTAGE ...•..... 20,000 VOLTS 

DC SCREEN VOLTAGE ........ 2,500 VOLTS 
DC PLATE CURRENT ......... 40 AMPERES 

PLATE DISSIPATION ... . ..... 250,000 WATTS 

SCREEN DISSIPATION ... .. 3,500 WATTS 

GRID DISSIPATION ....... 1,500 WATTS 

1. Approximate value . 

TYPICAL OPERATION (Frequencies to 50 MHz) 
Class AB, Peak Envelope or Modulation Crest Conditions 

Plate Voltage ............ .. . 
Screen Voltage .......... . ... . 
Grid Voltage 1/2 . .. ... ... . . 
Zero-Signal Plate Current ....... . 
Single-Tone Plate Current ....... . 
Single-Tone Screen current2 ..... . 
Peak rf Grid Voltage 2 ... .. .... . 
Plate Dissipation ............ . 
Plate Output Power ... .. .. ... . . 
Resonant Load Impedance ....... . 

15 
1.8 

-500 
0.20 

20 
1.1 
500 

80 
220 
325 

20 kVdc 
1.8 kVdc 

-500 Vdc 
0.20 Ade 

23 Ade 
1.2 Ade 
500 V 

130 kW 
330 kW 
435 n 

1. Adjust to specified zero-signal de plate current. 
2. Approximate value. 

TYPICAL OPERATION (Frequencies to 50 MHz) 

Plate Voltage •.............. 
Screen Voltage .. ... . .. . .... . 
Grid Voltage . .. ........... . 
Plate Current .. .... . . ...... . 
Screen Current 1 ...........•. 
Grid Current 1 _ . ............ . 
Calculated Driving Power .. . ... . 
Plate Dissipation ..... . . .... . 
Plate Output Power .... .... . , . 
Resonant Load Impedance ... . 

1. Approximate value. 

16.0 
800 

-800 
23.5 

2.4 
1.15 
2.24 

100.0 
275.0 

300 

TYPICAL OPERATION (Frequencies to 50 MHz) 

Plate Voltage .. ..... ... ... ..... . 
Screen Voltage ....... ......... . . 
Gr id Voltage ................... . 
PI ate Current . . . . . . . . . . . . . . . . . . . . 
Screen Current 1_ ............ . .... . 
Grid Current 1 ... .. .......... .. . . . 
Peak af Screen Voltage\100% modulation) . 
Peak rf Grid Voltage I .............. . 

Calculated Driving Power ........... . 

Plate Dissipation •........ ...... .. 
Plate Output Power . . .. ........... . 
Resonant Load Impedance . 

1. Approximate value. 

19.0 kVdc 
800 Vdc 

-800 Vdc 
32.5 Ade 

3.5 Ade 
2.5 Ade 

3.00 kVJ 
155.0 kl/\/ 
460.0 kW 

275 D 

14.0 kVdc 
800 Vdc 

-800 Vdc 
29.0 Ade 

3.5 Ade 
2.0 Ade 
800 V 

1160 V 

2320 w 
119.0 kW 

285.0 kW 
210 n 

TYPICAL OPERATION (Two Tubes). Sinusoidal Wave 

Plate Voltage ............... 15.0 20.0 kVdc 
Screen Voltage .............. 1.8 1.8 kVdc 
Grid Voltage 1/ 3 ............. -500 -500 Vdc 
Zero-Signal Plate Current .. . .. .. 0.20 0.20 Ade 
Max. Signal Plate Current ...... . 40.0 46.0 Ade 
Max. Signal Screen Current 1 ..... 1.1 1.2 Ade 
Peak af Grid Voltage 2, . . ...... 500 500 V 

Max. Signal Plate Dissipation . . .. 160.0 260.0 kW 
Plate Output Power . . . . ....... 440.0 660.0 kW 
Load Resistance (plate to plate) . .• 650 870 n 

2. Per Tube. 
3. Adjust to give stated zero-signal plate current. 



PULSE MODULATOR OR REGULATOR 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE . . ..... . 
DC SCREEN VOLTAGE ....... . 
PEAK CATHODE CURRENT .. 

40,000 VOL TS 
2,500 VOLTS 

350 AMPERES 

PLATE DISSIPATION .... . 
SCREEN DISSIPATION ... . 
GRID DISSIPATION ..... . 

4CW250,000V/A 

250,000 WATTS 
3,500 WATTS 
1,500 WATTS 

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure 1s followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage 1n 
the presence of the variations 1n current. In the case of Class C Service, 1f grid bias 1s obtained princiµally 
by means of a gr 1d resistor, the resistor must be adiustable to obtain the required bias voltage when the 
co rrect rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 

Filament: Current at 12 volts . . . . . . .......... . . . . . . . . . . . . . . 620 700 A 
Interelectrode Capacitances 1 (grounded cathode connection) 

Cin . 
Cout 
Cgp. 

1. Capacitance values are for a cold tube. 

730 
112 
4.0 

800 pF 
136 pF 
8.0 pF 

APPLICATION 
MECHANICAL 

MOUNTING - The 4CW250,000V/A must be 
mounted vertically, anode up or down. The tube 
may be supported by the anode flange or the 
screen flange. 

COOLING - The EIMAC SK-1720 water jacket 
is available for use with the 4CW250,000A 
and V. Because of the small size of this cooler, 
high frequency operation is possible. It is es
sential that high purity water be used to mini
mize power loss and corrosion of metal fittings. 
Good distilled or de-ionized water will have a 
resistance of 1 to 2 megohms per cm3. Water 
should be discarded if resistivity falls to 50,000 
ohms cm3. 

Since the tu be anode is usually at high poten
tial to ground, water connections to the anode are 
made through insulating tubing. These insulating 
sections should be long enough so that column 
resistance is above 100,000 ohms per 1000 plate 
supply volts. 

The table below lists minimum cooling water 
requirements at various plate dissipation levels. 

Plate Dissipation Water Flow Pressure Drop 
(kilowatts) (GPM> (PSU 

100 25.0 3,5 
150 37.5 3.7 
200 50.0 4.0 
250 60.0 6.0 
300 73.0 9.0 

The filament supports of the 4CW250,000V / A 
are water cooled. Approximately 0. 5 GPM should 
circulate through each of the filament connectors 
with a pressure drop of 20 PSI. Filament con
nector assemblies, SK-1710, provide electrical 
and water connections. Two sets of SK-1710 are 
required. 

It is recommended that the water cooled con
trol grid connector, SK-1712, be used. Water flow 
of approximately 0.5 GPM should circulate 
through the grid connector. The pressure drop 
across the grid connector is low. A convenient 
way to make water connection is to series con
nect the grid cooling water with the outer filament 
cooling water path. 

The outer filament water path has a lower 
pressure drop than the inner filament water path 
making this connection practical. 

Vaclon ® High Vacuum Pump-
Model 913-0011 

This pump is included as standard equipment 
on the 4CW250,000V. It permits periodic checking 
of the vacuum condition of tubes in storage. rt 
may be used to restore the vacuum of a tube 
which has been accidentally damaged by over
heating in service. 

Accessories required for Vaclon ® pump op-
eration but not supplied with the tube are: 

Permanent magnet, Model 913-0011. 
Control unit, Model 921-0006 for 60 Hz power. 
Control unit, Model 921-0026 for 50 Hz power. 

3 



4CW250,000V / A 

ELECTRICAL 

FILAMENT OPERATION - The peak emission 
at rated filament voltage of the EIMAC 4CW-
250, 000V / A is normally many times the peak 
emission required for communication service. A 
small decrease in filament temperature due to 
reduction of filament voltage can increase the 
life of the 4CW250,000V / A by a substantial per
centage. It is good practice to determine the 
nominal filament voltage for a particular appli
cation that will not affect the operation of the 
equipment. This is done by measuring some im
portant parameter of performance such as plate 
current, power output, or distortion while fila
ment voltage is reduced on the 4CW250,000V / A. 
At some value of filament voltage there will be a 
noticeable reduction in plate current or power 
output, or an increase in distortion. Operation 
may be at a filament voltage slightly higher than 
that point at which performance appeared to deter
iorate. This voltage should be measured at the 
socket with a 1 % meter and periodically checked. 

Filament starting current must be limited to a 
maximum of 1800 amperes. 

GRID OPERATION - The 4CW250,000V / A grid 
is rated at 1,500 watts of dissipation and pro
tective measures should be included in circuit ry 
to insure that this rating is not exceeded. Grid 
dissipation is the approximate product of de grid 
current and peak positive grid voltage. 

SCREEN DISSIPATION - The power applied to 
the screen grid must not exceed 3,500 watts. 
Where no ac is applied to the screen, dissipation 
is the product of de screen voltage and de screen 
current. With screen modulation the dissipation is 
the product of RMS screen current and RMS screen 
voltage. 

Plate voltage, plate load and bias voltage 
must never be removed while filament and screen 
voltages are present since the screen dissipation 
rating will be exceeded. Suitable protective 
means must be provided to remove screen power 
at the occurrence of any such conditions. 

PLATE DISSIPATION - The plate dissipation 
of 250 kilowatts attainable through water cooling 
provides a large margin of safety in most appli
cations. The rating may be exceeded for brief 
periods during tuning. When the 4CW250,000V/ A 
is used as a plate-modulated rf amplifier, plate 
dissipation under carrier conditions is limited to 
167,000 watts. 

HIGH VOLTAGE - Normal operating voltages 
used with the 4CW250,000V/A are deadly, and 
the equipment must be designed properly and op-

4 

erating precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri
mary circuits of the power supply and to dis
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or "cheated" to allow operation with 
access doors open. Always remember that HIGH 

VOLTAGE CAN KILL. 

X-RADIAT!ON - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CW250,000V / A, op
erating at its rated voltages and currents , is a 
potential X-ray haza rd. Only limited shielding is 
afforded by the tube envelope. Moreover, the X
ray radiation level can increase significantly 
with aging and gradual deterioration , due to leak
age paths or emission characteristics as they are 
affected by the high voltage. X-ray shielding must 
be provided on all sides of tubes operat ing at 
these voltages to provide adequate protection 
throughout the tube 's life. Periodic checks on the 
X-ray level should be made, and the tube should 
never be operated without adequate shielding in 
place when voltages above 10 kilovolts are in 
use. Lead glass, which attenuates X-rays, is 
available for viewing windows. If there is any 
doubt as to the requirement for or the adequacy of 
shielding, an expert in this field should be con
tacted to perform an X-ray survey of the equip
ment. 

Operation of high-voltage equipment with 
interlock switches "cheated" and cabinet doors 
open in order to be better able to locate an equip
ment malfunction can result in serious X-ray 
exposure. 

RADIO FREQUENCY RADIATION - Avoid ex
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency . Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre
quencies as low as the 13 and 27 MHz bands. 

SPECIAL APPLICATION - Where it is desired 
to operate this tube under conditions widely dif
ferent from those listed here, write to Power Grid 

Tube Product Manager, EIMAC Di vision of Varian, 
301 Industrial Way, San Carlos, California, 
94070, for information and recommendations,. 
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DIM. 

A 
B 
C 

D 
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H 

J 
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N 
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R 

s 
T 

u 
V 
w 
X 
y 

z 
AA 

y 

4CW25 0 ,OOOV/ A 

DIMENSIONAL DATA 

INCHES MILLIMETERS 

MIN. MAX. REF. MIN. MAX. REF. 

12.937 13.062 - - 328.60 331.77 - -
7.937 8.062 - - 201.60 204.77 - -
4.437 4 .562 - - 112.70 115.87 - -
3.437 3.562 - - 87.30 90.47 - -
5,937 6.062 - - 150.80 153.97 - -
6,437 6.562 - - 163.50 166.67 - -

11.937 12 .062 - - 303.20 306.37 - -
23.437 23.562 - - 595.30 59B.47 - -
6.250 6.375 - - 158.75 161.93 - -
0 .750 0.875 - - 19.05 22.23 - -
2.437 2.562 - - 6 1.90 65.07 - -
4.062 4.187 - - 103.17 106.35 - -
5.000 5.125 - - 127.00 130.18 - -
- - 6.900 (3) - - 175.26 (3) 

6.750 7.375 (3) 171.45 187.33 (3) 
8,750 9 .375 (3) 222.25 238.13 (3) 

- - 11.250 (3) - - 285.75 (3) 
- - - - 11.000 - - - - 279.40 
- - - - 0.375 - - - - 9.53 
- - - - 22.5° - - - - 22.5° 
- - - - 60.0° - - - - 60.0° 

- - - - 0.261 - - - - 6.63 
- - - - 0.219 - - - - 5.5 6 
- - - - 0.438 - - - - 11.13 

NOTES: 
1. REF. DIMS. ARE FOR INFO.ONLY ANO 

ARE NOT REO'O . FOR INSP. PURPOSES. 
2. (') CONTACT SURFACES. 
3. ·p· DIM . APPLIES TO 'A' VERSION ONLY 

R. S & T DIMS. APPLY TO 'V' VERSION ONLY. 

TYP. 

NO. 8-32 LINC x 3/ 8 DP. 
HOLES EQUALLY SPACED 
ON 2.125 DIA. P. C. 

u 

NO. 8-32 LINC x 3/ 8 DP. 

BOTTOM VIEW 
8 HOLES EQUALLY SPACED 
4.500 DIA. PC. 

7 





E I M A C 
Division ot Varian 
S A N C A R L 0 s 
CAL 1 FORN I A 

The EIMAC 4CX125C and 4CX125F are horizontally-finned versions of the 4CX300A. These 
tubes possess the same rugged internal features of the 4CX:300A and are quite free of mechanical 
noise under severe shock and vibration conditions. 

The horizontal fins used on these tubes result in a lighter and smaller tube than the 4CX300A. 
Transverse cooling air-flow is required to attain the 125 watt nominal plate dissipation rating. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Cathode: Oxide-coated, Unipotential Min. Norn. Max. 
Heating Time - - - - - 30 60 seconds 
Cathode-to-heater Potential - - - - ± 150 volts 

Heater: Voltage: 4CX125C - - - - - - - 6.0 volts 
4CX125F 26.5 volts 

Current: 4CX125C - - - - - 2.6 3.1 amperes 
4CX125F 0.6 0.7 amperes 

Amplification Factor (Grid-Screen) - - - - - 4.0 5.6 
Transconductance (lb = 200 Ma) - - - - - 12,000 umhos 
Frequency for Maximum Ratings - - - - - - 500 MHz 

Interelectrode Capacitances, Grounded Cathode: 
Input - - - - - - - - - -
Output - - - - - - - - - - - - -
Feedback - - - - -

MECHANICA L 

4CX125C 
4CX125 F 

RADIAL-BEAM 

POWER TETRODES 

~ 

===----=-

Min. Max. 
25.0 33.0 pF 

3.5 4.5 pF 
0.06 pF 

Base - - -
Socket 

Special, breechblock, terminal surfaces 
EIMAC SK-700 series 

Maximum Operating Temperatures: 
Anode Core - - - - -
Ceramic-to-Metal Seals 

Operating Position - - - - -
Cooling - - - - - - - -
Net Weight - - - - - - -
Shipping Weight ( Approximate) 

MAXIMUM RATINGS 

DC Pbte Voltage - - - - - -
DC Screen Voltage 
DC Grid Voltage 
DC Plate Current - - -
Plate Dissipation - - - - -
Screen Dissipation - - - -
Grid Dissipation 

- -
-
-

- -
-

Class-C Class-C 
Plate Mod Teleg or FM 

- - - - 1500 2000 
- - - - 300 300 
- - - - -250 - 250 
- - - - 200 250 
- - - - 83 125 
- - - - 12 12 
- - - - 2 2 

Note : See 4CX300A data sheet for characteristic curves and typical operating conditions. 

TYPICAL OPERATION 

RF Amplifier 
( excl uding circuit losses) 

Class-C Telegraphy or FM Telephony -
Plate-l\loclulated Telephony ( Carrier) - - - -

Class-AB1 Linear Amplifier - - - - - -

(Revised 6-1-67) © 1963, 1967 by Varian 

DC Plate 
Voltage 
(Volts) 

2000 
1500 
2000 

Driving 
Power 

( Watts) 
3 .0 
2.0 

0 

250° C 
250° C 

Any 
Forced air 
3.5 ounces 

1 pound 

Class-AB 
Audio or SSB 

Input 
Power 
( Watts ) 

500 
300 
315 

2000 
400 

250 
125 

12 
2 

volts 
volts 
volts 

n1a 
watts 
watts 
watts 

Output 
Power 

(Watts ) 
390 
235 
205 

Printed in U.S.A. 



--e 4CX125C 4CX125F ----------------

APPLICATION 

Cooling: The -4C.\ 125C and ..JCX125F are intended for use 
where transverse coolin ,g air is desired. v\lith the anode cooler 
installed in a duct of 111 x lW' cross section , approximately 
8 c:fm of air is required to maintain seal tempera tures below 
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250° C . This presumes sea level operation with an ambient 
temperah,re of 25 ° or less. Sufficient air must be circulated 
around the base terminals to maintain the rated seal temper
atl1res. 

REF. 

A 
B 
C 
D 
E 
F 
G 
H 
J 

K 
L 
M 
N 
p 

Q 

R 
w 
X 

DIMENSIONS IN INCHES 

DIMENSIONAL DATA 

MIN. MAX. NOM. 

12.300 2.500 
1.240D1' l.265DIA 

.710 .790 
.74001~ .770DIA 
I .133 1.195 

.602 .642 
.470 .!500 
.329 .359 
.193 .213 
.050 .072 
.010 .020 

. 936DIA .956DIA . 
.170 . 185 

60° 
. 559D!A . . 573D!A . 

.240 .280 
.040 

.060 .090 

NOTE: These dimensions reflect 
standard manufacturing toler
ances. Where they are to be 
made the basis of purchase speci
fications , they should first be 
checked with the factory. 

NOTES; 

I. DIMENSIONS IN INCHES. 

2.( *) CONTACT SURFACE 
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TECHNICAL DATA 

The 7203/ 4CX250B and 8621/ 4CX250FG are ceramic / metal forced-air 
cooled, external-anode radial-beam tetrodes with a maximum plate dissi
pation :ating of 250 watts and a maximum input-power rating of 500 watts. 

The 7203 / 4CX250B is designed to operate with a heater voltage of 6.0 

volts, while the 8621/ 4CX250FG is designed for operation at a heater volt
age of 26.5 volts. Otherwise, the two tube types have identical charac

teristics. 

GENERAL CHARACTERISTICS! 
ELECTRICAL 

Cathode: Oxide Coated, Unipotential 
Heater: Voltage (4CX250B) ... . 6.0 ± 0.3 V 

Current, at 6.0 volts ................... . 2.6 A 
Cathode-Heater Potential , maximum ....... . ±150 V 

Heater: Voltage (4CX250FG) .................. . 26.5 ± 1.3 V 

Current, at 26. 5 volts .................. . 0.54 A 
Cathode-Heater Potential ,maximum. . . . . . . . . . ±150 V 

Amplification Factor (Average): 
Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Direct Interelectrode Capacitances (Grounded cathode )2 

Input ................................................ . 

Output ................................................ . 

Feedback .............................................. . 
Direct Interelectrode Capacitances (grounded grid and screen)2 

Input ............. , . • • • • • • • • • · · · · · · · · · · · · · · · · · · · · · · · · · 
Output ................. .... ......... ..... ............. . 
Feedback .............................................. . 

Frequency of Maximum Rating: 
cw .................................................. . 

7203 
4CX250B 

8621 
4CX250FG 

RADIAL-BEAM 

POWER TETRO DE 

15.7 pF 

4.5 pF 

0.04 pF 

13 pF 
4.5 pF 

0.01 pF 

500 MHz 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additiona l data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. In Shielded Fixture. 

MECHANICAL 

Maximum Overall Dimensions: 
Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.46 in; 62.5 mm 

Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.64 in ; 41.7 mm 
Net Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 oz; 113 gm 
Operating Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Any 

(Revised 8-1-74) © 1962, 1970, 1973, 1974 Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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Maximum Operating Temperature: 
Ceramic/Metal Seals . 
Anode Core . 

Cooling ........ . 

Base .......... . 
Recommended Socket 
Recommended Chimney 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN (SSB) 
Class AB1 

MAXIMUM RATINGS 

DC PLATE VOLTAGE . . . . . . . . . . . . 2000 

DC SCREEN VOLTAGE ........... 400 

DC GRID VOLTAGE ............ -250 

DC PLATE CURRENT ............ 0.25 

PLATE DISSIPATION ............ 250 

SCREEN DISSIPATION ........... 12 

GRID DISSIPATION . . . . . . . . . . . . 2 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN. CARRIER CONDITIONS 
Class AB1 

MAXIMUM RATINGS 

DC PLATE VOLTAGE .... ...... 2000 

DC SCREEN VOLTAGE ........ 400 

DC GRID VOLTAGE . . . . . . . . . . . . -250 

DC PLATE CURRENT ............ 0.25 

PLATE DISSIPATION ............ 250 

SCREEN DISSIPATION ........... 12 

GRID DISSIPATION . . . . . . . . . . . . 2 

RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class C Telegraphy or FM Telephony 

(Key-Down Conditions) 

MAXIMUM RATINGS 

DC PLATE VOLTAGE .....•.. 2000 

DC SCREEN VOLTAGE ........... 300 

DC GRID VOLTAGE ............ -250 

DC PLATE CURRENT ............ 0.25 

PLATE DISSIPATION ....... . .... 250 

SCREEN D ISSI PATI ON ........... 12 

GRID DISSIPATION ............ 2 

VOLTS 

VOLTS 

VOLTS 

AMPERE 

WATTS 

WATTS 

WATTS 

VOLTS 

VOLTS 

VOLTS 

AMPERE 

WATTS 

WATTS 

WATTS 

VOLTS 

VOLTS 

VOLTS 

AMPERE 

WATTS 

WATTS 

WATTS 

250°C 

250°C 

Forced Air 

Special 9-pin JEDEC-B8-236 
EIMAC SK-600 Series 
EIMAC SK-600 Series 

TYPICAL OPERATION (Frequencies to 175 MHz) 
Class AB1, Grid Driven, Peak Envelope or Modulation Crest 
Conditions 

Plate Voltage . . . . . . . . . . . 1000 
Screen Voltage . . . . . . . . . . 350 
Grid Voltage 1. . • . . • . . . • . -55 
Zero-Signal Plate Current. . . . 1 00 
Single Tone Plate Current . . . 250 
Two-Tone Plate Current..... 190 
Single-Tone Screen Current2. . 1 0 
Two-Tone Screen Current4 . . . 2 
Single-Tone Grid Current4 . . . 0 
Peak rf Grid Voltage2 . . . . . . 50 
Plate Output Power . . . . . . . 120 
Resonant Load tmpedance . . . 2000 

1500 
350 
-55 
100 
250 
190 

8 
-1 
0 

50 
215 

3000 

2000 
350 
-55 
100 
250 
190 

5 
-2 
0 

Vdc 
Vdc 
Vdc 
mAdc 
mAdc 
mAdc 
mAdc 
mAdc 
mAdc 

50 V 

300 W 
4000 n 

1. Adjust to specified zero-signal de plate current • 
2. Approximate value. 

TYPICAL OPERATION (Frequencies to 175 MHz) 
Class AB1. Grid Driven 

Plate Voltage ............ 1000 1500 2000 Vdc 
Ser een Voltage ........... 350 350 350 Vdc 
Grid Voltage 1 ....... ." .... -55 -55 -55 Vdc 
Zero-Signal Plate Current .... 1 00 100 100 mAdc 
Carrier Plate Current ....... 150 150 150 mAdc 
Carri er Screen Current . ..... -3 -4 -4 mAdc 
Peak rf Grid Voltage2 ....... 25 25 25 V 

Plate Output Power ........ 30 50 65 w 

1. Adjust to specified zero-signal de plate current 

2. Approximate value . 

TYPICAL OPERATION(Frequencies to 175 MHz) 500 MHz2 

Plate Voltage •...... 500 1000 1500 2000 2000 Vdc 
Screen Voltage ..... 250 250 250 250 300 Vdc 
Grid Voltage ...... • -90 -90 -90 -90 -90 Vdc 
Plate Current .....•• 250 250 250 250 250 mAdc 
Screen Current 1 ..... 45 38 21 19 10 mAdc2 
Grid Current1 ...•... 35 31 28 26 10 mAdc2 
Peak rf Grid Voltage1 •. 114 114 112 112 --- V 

Measured Driving 
Power 1 ......•.... 4.0 3.5 3.2 2.9 w 

Plate Input Power ...• 125 250 375 500 500 w 
Plate Output Power ••. 70 190 280 390 290 w2 
Heater Voltage 

(4CX250B) ....... 6.0 6.0 6.0 6.0 5.5 V 
Heater Voltage 

(4CX250FG) ..... 26.5 26.5 26.5 26.5 24.3 V 

1. Approximate value. 
2. Measured values for a typical cavity amplifier circuit. 



4CX250B-4CX250FG ~ 

PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 

MAXIMUM RATINGS 

DC PLATE VOLTAGE .......... • . 
DC SCREEN VOLTAGE ....•.....• 
DC GRID VOLTAGE ... .......•. 
DC PLATE CURRENT .••......... 
PLATE DISSIPATIONl .....•...•.. 
SCREEN DISSIPATION2 .....•.•.•• 
GRID DISSIPATION2 ••.•..•..... 

1500 VOLTS 
300 VOLTS 

-250 VOLTS 
0.20 AMPERE 
165 WATTS 

12 WATTS 
2 WATTS 

1. Corresponds to 250 watts at 100% sine-wave modu
lation. 

2. Average , with or without modulation. 

AUDIO FREQUENCY POWER AMPLIFIER 
OR MODULATOR 
Class AB , Grid Driven (Sinusoidal Wave) 

MAXIMUM RATINGS (Per Tube) 

DC PLATE VOLTAGE . . . . . . . . . 2000 

DC SCREEN VOLT AGE .... . ...... 400 

DC GRID VOLTAGE ............. -250 

DC PLATE CURRENT ............. 0.25 

PLATE DISSIPATION ............ 250 

SCREEN DISSIPATION .......... 12 

GRID DISSIPATION . . . . ......... 2 

1. Approximate value. 

2. Per Tube. 

VOLTS 
VOLTS 

VOLTS 

AMPERE 

WATTS 

WATTS 

WATTS 

TYPICAL OPERATION (Frequencies to 175 MHz) 

Plate Voltage ..... . ... . .. 500 1000 1500 Vdc 
Screen Voltage .. .. ... ... . 250 250 250 Vdc 
Grid Voltage ............ -100 -1 00 -100 Vdc 
Plate Current ............ 200 200 200 mAdc 
Screen Current ........... 31 22 20 mAdc 
Grid Current ............ 15 14 14 mAdc 
Peak rf Grid Voltage . .... .. 118 117 117 V 

Calculated Driving Power .... 1.8 1.7 1.7 w 
Plate Input Power ..... .. .. 100 200 300 w 
Plate Output Power ........ 60 145 235 w 

3. Approximate value. 

TYPICAL OPERATION (Two Tubes) 

Plate Voltage .. .. ........ 1000 1500 2000 Vdc 
Screen Voltage ........... 350 350 350 Vdc 
Grid Voltage 1 / 3 .......... -55 -55. -55 Vdc 
Zero-Signal Plate Current .... 200 200 200 mAdc 
Max Signal Plate Current .... 500 500 500 mAdc 
Max Signal Screen Current 1 ..• 20 16 10 mAdc 
Max Signal Grid Current1 ..... 0 0 0 mAdc 
Peak af Grid Voltage 2 . ...... 50 50 50 V 

Peak Driving Power . ...... 0 0 0 w 
Plate Input Power ......... 500 750 1000 w 
Plate Output Power ........ 240 430 600 w 
Load Resistance 

(plate to plate) . ........ 3500 6200 9500 n 

3. Adjust to give stated zero-signal plate current. 

NOTE. TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character
IstIc curves. Adjustment of the rf grid voltage to obtain the spec1f1ed plate current at the spec1f1ed bias. 
screen and plate voltages Is assumed. If this procedure Is followed, there will be little variation In output 
power when the tube Is changed, even though there may be some varIatIon In grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are 1nc1dental and vary from tube 
to tube. These current variations cause no d1ff1culty so long as the cIrcuIt maintains the correct voltage In 
the presence of the varIatIons In current. In the case of Class C Service, 1f grid bias Is obtained princiµally 
by means of a gr 1d resistor , the resistor must be adJustable to obtain the required bias voltage when the 
correct rf grid voltage Is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN Min. Norn. Max. 

Heater: 4CX250B Current at 6.0 volts 2.3 2.9 A 
Heater: 4CX2SOFG Current at 26.5 volts 0.45 0.62 A 
Cathode Warmup Time . . . . . . . . . . . . 30 60 sec . 
Interelectrode Capacitances! (grounded cathode connection) 

Input ... 14.2 17.2 iJF 
Output ............................... 4.0 5.0 pF' 
Feedback .............................. 0.06 pF 

Interelectrode Capaci tancesl (grounded grid and screen) 
Input ... . ...... 13.0 pF 
Output .. . ...... 4.0 5.0 pFt 
Feedback ...... 0.01 pF 

1 Cout values shown are for 4CX250B; for 4CX250FG, values are .......... 4.0 5.3 pf 
3 
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MECHANICAL 
MOUNTING • The 4CX2508 and 4CX250FG may 
be operated in any position. An EIMAC Air-System 
Socket, SK-600 series, or a socket having equiv
alent characteristics, is required. Sockets are 

available with or without built-in screen cap

acitors and may be obtained with either grounded 
or ungrounded cathode terminals. 

COOLING - Sufficient forced-air cooling must be 
provided for the anode, base seals, and body 
seals to maintain operating temperatures below 

the rated maximum values. Air requirements to 
maintain anode core temperatures at 200° C with 
an inlet air temperature of 50° C are tabulated 

below. These requirements apply when a socket 
of the EIMAC SK-600 series and anEIMACSK-606 
chimney are used with air flow in the base to 
anode direction. 

SEA LEVEL 10,000 FEET 

Plate Air Flow Pressure Air Flow Pressure 
Dissipa- (CFM) Drop(ln.of (CFM) Drop(ln.of 

tion(watts) water) water) 

200 5.0 0.52 7.3 0.76 
250 6.4 0.82 9.3 1 '20 

The blower selected in a given application 
must re capable of supplying the desired airflow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. The blower must be designed to de
liver the air at the desired altitude. 

At 500 MHz or below, base cooling air re

quirements are satisfied automatically when the 

tube is operated in an EIMAC Air-System Socket 
and the recommended air flow rates are used. 
Experience has shown that if reliable long life 
operation is to be obtained, the cooling air flow 
must be maintained during standby periods when 
only the heater voltage is applied to the tube. 

The anode cooler should be inspected periodic
ally and cleaned when necessary to remove any 

dirt which might interfere with effective cooling. 

VIBRATION - These tubes are capable of satis
factorily withstanding ordinary shock and vi
bration, such as encountered in shipment and 
normal handling. The tubes will function well in 
automobile and truck mobile installations and 
similar environments. However, when shock and 
vibration more severe than this are expected, 
it is suggested that the EIMAC 4CX300A or 
4CX250R be employed. 

ELECTRICAL 
HEATER - The rated heater voltage for the 
4CX2508 and 4CX250FG is 6.0 volts and 26.5 
volts, respectively, and the voltage should be 
maintained as closely as practicable. Short-time 

changes of ± 10% will not damage the tube, but 
variations in performance must be expected. The 
heater voltage must be maintained within ± 5% to 
minimize these variations and to obtain maximum 
tube life. 

At frequencies above approximately 300 MHz 
transit-time effects be gin to influence the cath
ode temperature. The amount of driving power 
diverted to heating the cathode by back-bombard
ment will depend upon frequency, plate current, 

and driving power. When the tube is driven to 
maximum input as a class-C amplifier, the heater 
voltage should be reduced according to the table 
below; 

Frequency MHz 4CX250B 4CX250FG 

300 and lower 6.00 volts 26.5 volts 
301 to 400 5. 75 volts 25.3 volts 
401 to 500 5.50 volts 24.3 volts 

CATHODE OPERATION - The oxide coated 
unipotential cathode must be protected against 
excessively high emission currents. The maxi
mum rated de input current is 200 mA for plate

modulated operation and 250 mA for all other 
types of operation except pulse. 

The cathode is internally connected to the 

four even-numbered base pins and all four of the 
corresponding socket terminals should be used 
to make connection to the external circuits. At 

radio frequencies it is important to keep the 
cathode leads short and direct and to use con
ductors with large areas to minimize the induc
tive reactances in series with the cathode leads. 

It is recommended that rated heater voltage be 
applied for a minimum of 30 seconds l:efore other 
operating voltages are applied. Where the circuit 

design requires the ca th ode and heater to be op

erated at different potentials, the rated maximum 
heater-to-cathode voltage is 150 volts regardless 
of polarity. 

GRID OPERATION - The maximum rated de 
grid bias voltage is -250 volts and the ma xi mum 
grid dissipation rating is 2.0 watts. In ordinary 
audio and radio-frequency amplifiers the grid 
dissipation usually will not approach the max
imum rating. At operating frequencies above the 
100 MHz region, driving-power requirements for 



amplifiers increase noticeably. At 500 MHz as 
much as 20 watts of driving power may have to 
be supplied. However, most of the driving power 
is absorbed in circuit losses other than grid dis
sipation, so that grid dissipation is increased 
only slightly. Satisfactory 500 MHz operation of 

the tube in a stable amplifier is indicated by 

grid-current values below approximately 15 mA. 
The grid voltage required by different tubes 

may vary between limits approximately 20% above 
and below the center value, and means should be 
provided in the equipment to accommodate such 
variation. It is especially important that varia
tions between individual tubes be compensated 

when tubes are operated in parallel or push-pull 
circuits, to assure equal load sharing. 

The maximum permissible grid-circuit re
sistance per tube is 100,000 ohms. 

SCREEN OPERATION - The maximum rated 
power dissipation for the screen i'S 12 watts, and 
the screen input power should be kept below that 
level. The product of the peak screen voltage 
and the indicated de screen current approximates 
the screen input power except when the screen 

current indication is near zero or negative. 
In the usual tetrode amplifier, where no sig

nal voltage appears between cathode and screen, 
the peak screen voltage is equal to the de screen 
voltage. 

When signal voltages appear between screen 
and cathode, as in the case of screen-modulated 
amplifiers or cathode-driven tetrode amplifiers, 
the peak screen-to-cathode voltage is the sum of 

the de screen voltage and the peak ac or rf 

si 3nal voltage applied to scceen or cathode. 
Protection for the screen should be provided 

by an over-current relay and by interlocking the 
screen supply so that plate voltage must be ap
plied before screen voltage can be applied. 

The screen current may reverse under certain 
conditions and produce negative current indica
tions on the screen milliammeter. This is a nor

mal characteristic of most tetrodes. The screen 

power supply should be designed with this char
acteristic in mind so that the correct operating 
voltage will be maintained on the screen under 
all conditions. A current path from screen to 
cathode must be provided by a bleeder resistor, 
gaseous voltage regulator tubes, or an electron 

tube shunt regulator connected tetween screen 
and cathode and arranged to pass approximately 

15 milliamperes per connected screen. An elec

tron tube series regulator can be used only when 
an a equate bleeder resistor is provided. 

4CX250B-4CX250FG e® 
Self-modulation of the screen in plate-mod

ulated tetrode amplifiers using these tubes may 
not be satisfactory because of the screen-voltage 
screen-current characteristics. Screen modulation 
from a tertiary winding on the modulation trans
former or by means of a small separate modulator 

tube will usually be more satisfactory. Screen

voltage modulation factors between 0.75 and 1.0 
will result in 100% modulation for plate-modulated 
rf amplifiers using the 4CX250B or 4CX250FG. 

PLATE OPERATION - The maximum rated 
plate dissipation power is 250 watts . In plate
modulated applications the carrier plate dissi

pation power must be limited to 165 watts to 
avoid exceeding the plate dissipation rating with 

100% sine wave modulation. The maximum dis

sipation rating may be exceeded for brief periods 
during circuit adjustment without damage to the 
tube. 

MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally. 
It is good engineering practice to provide indiv
idual metering and individual adjustment of bias 
or screen voltage to equalize the inputs. 

Where overload protection is provided, it 

should be capable of protecting the surviving 
tube(s) in the event that one tube fails. 

VHF OPERATION-The 4CX250B and 4CX250FG 
are suitable for use in the VHF region. Such op
eration should be conducted with heavy plate 
loading, minimum bias, and the lowest driving 

power consistent with satisfactory performance. 
It is often preferable to operate at a sacrifice in 

efficiency to obtain increased tube life. 

HIGH VOLT AGE - The 7203/4CX250B and 
8621/4CX250FG operate at voltages which can 
be deadly, and the equipment must be designed 
properly and operating precautions must be fol
lowed. Equipment must be designed so that no 
one can come in contact with high voltages. All 
equipment must include safety enclosures for 
high-voltage circuits and terminals, with inter

lock switches to open the primary circuits of the 
power supplies and to discharge high-voltage 
condensers whenever access doors are opened. 
Interlock switches must not be bypassed or 
"cheated" to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 

SPECIAL APPLICATIONS-If it is desired to op
erate these tubes under conditions widely differ

ent from those given here, write to Application 

Engineering Dept., EIMAC Division of Varian, 
San Carlos, Calif. 94070 for information and 
recommendations. 
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~ 4CX250B-4CX250FG 

PIN DESIGNATION 
PIN NO. I SCREEN GRID 
PIN NO. 2 C.IU"HOOE 
PIN M:J. 3 HEATER 
PIN N0.4 OOHOOE 
PIN N0.5 I.C. DO NOT USE FOR EXTERNAL CONNECTION. 
PIN N0.6 CATHODE 
~N ~o I HEATER 
N0.8 CATHODE 

CENTER PIN-CONTROL GRID 

-1------l B f-------""' 

~-----1-~ 
{ALIGNED WITH 
CONTROL GRID 
GUIDE LUG) 

~ ====±==t:---.---. 

DIMENSIONAL DATA 

DIM 
INCHES MILLIMETERS 

MIN MAX MIN . 
A 2.342 2.464 59.03 
B 1.610 1.640 40.89 
C 1.810 1.910 45.97 

D 0.750 0.810 19.05 
E 0.710 0.790 18.03 

F -- 1.406 --
G 0 .187 -- 4 .75 

H 
BASE 88-236 

(J EDEC DESIGNATION) 

J 0 .559 0 .573 14.20 
K 0.240 -- 6 .10 

NOTES: 
I. REF. DIMS. ARE FOR INFO ONLY 

AND ARE NOT REQD. FOR 

MAX 

62.59 

41.66 

48 .51 

20.57 

20.07 

35 .71 

--

14.55 
--

ANODE RADI.IU"OR A INSPECTION PURPOSES. 
2. (*) CONTACT SURFACES. 



TECHNICAL DATA 

The 8957 / 4CX250BC is a ceramic/ metal, forced-air cooled, external

anode radial-beam tetrode with a maximum plate dissipation rating of 250 
watts and a maximum input power rating of 500 watts. It is intended for cse 

as an oscillator, amplifier, or modulator. 
The 8957 / 4CX250BC is especially recommended as a premium-quality 

replacement for the 7203/ 4CX250B, in applications where long life and con
sistent performance are of prime concern and the c 1 o s er heater voltage 
tolerance and increased cathode warmup time are acceptable. 

GENERAL CHARACTERISTICS1 

ELECTRICAL 

Cathode: Oxide Coated, Uni.potential 
Heater: Voltage .......................... . 

Current, at 6.0 volts .................. . 
Cathode-Heater Potential, maximum ........ . 

Amplification Factor (Average): 
Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . . .... 

Direct Interelectrode Capacitances (grounded cathode) 2 

6.0 ± 0.3 V 
2.4 A 

±150 V 

5 

8957 
4CX250BC 

RADIAL-BEAM 
POWER TETRODE 

~8957 
~CX2508C 

Cin .................................................. . 15.7 pF 

Cout ................................................. . 4.5 pF 
Cgp ................................................... . 0.04 pF 

Direct Interelectrode Capacitances (grounded grid and screen) 2 

Cin ................................................... . 13.0 pF 

Cout .................................................. . 4.5 pF 

Cpk ................................................... . 0.01 pF 

Frequency of Maximum Rating: 
cw .......................... . 500 MHz 

1. Characteristi cs and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipTient design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In
dustries Association Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions: 
Length .................. . 
Diameter ................ . 

Net Weight ..................... . 

2.46 in; 62.5 mm 
1.64 in; 41. 7 mm 

4 oz; 113 gm 
Operating Position ................... . ................... . . ........ Any 

(Effective 1-1-74) © 1974 by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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2 

Maximum Operating Temperature : 

Ceramic/Metal Seals 
Anode Core 

Cooling .... . 

Base ...... . 
Recommended Socket . 
Recommended Chimney 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID ORI VEN (SSB) 
Class AB 1 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE ......... . . 2000 

DC SCREEN VOLTAGE .. .. . .. .. 400 

DC GRID VOLTAGE ........ . -250 

DC PLATE CURRENT . ...... . ... . 0.25 

PLATE DISSIPATION . .. ... ...... 250 

SCREEN DISSIPATION ....... . ... 12 

GRID DISSIPATION .... ... ... . 2 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN. CARRIER CONDITIONS 
Class AB 1 

MAXIMUM RATINGS : 

DC PLATE VOLTAGE ....... .... 
DC SCREEN VOLTAGE ..... . .. . .. 
DC GRID VOLTAGE ............ 
DC PLATE CURRENT . . . . . . . . . . . . 
PLATE DISSIPATION ............ 
SCREEN DISSIPATION . . . . . . . . . . . 
GRID DISSIPATION . . . . . . . . . . . . 

RADIO FREQLENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class C Telegraphy or FM 

(Key-Down Conditions) 

MAXIMUM RATINGS : 

DC PLATE VOLTAGE .... . ....... 
DC SCREEN VOLTAGE . ... .. .... . 
DC GRID VOLTAGE . . .. .... . .... 
DC PLATE CURRENT . . . . . ..... .. 
PLATE DISSIPATION ........ 
SCREEN DISSIPATION . . . . . . . . . . . 
GRID DISSIPATION ............. 

2000 
400 

-250 
0.25 
250 

12 
2 

2000 

300 
-250 

0.25 
250 

12 

2 

VOLTS 

VOLTS 

VOLTS 

AMPERE 

WATTS 

WATTS 

WATTS 

VOLTS 
VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 

VOLTS 

VOLTS 

VOLTS 

AMPERE 

WATTS 

WATTS 

WATTS 

250°C 
250°C 

.... Forced Air 
.Special 9-pin JEDEC-B8-236 

EIMAC SK-600 Series 

EIMAC SK-600 Series 

TYPICAL OPERATION (Frequencies to 175 MHz) 
Class AB1, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 

Pl ate Vo It age . . . . . . . . . 1 000 1500 2000 Vdc 
Screen Voltage . . . . . . . . 350 350 350 Vdc 
Grid Voltage 1 . . . . . . . . . -55 -55 -55 Vdc 
Zero-Si gna I Pl ate Current . . 100 1 00 100 mAdc 
Single Tone Plate Current . . 250 250 250 mAdc 
Two-Tone Plate Current . . 190 190 190 mAdc 
Single-Tone Screen Current2. 18 16 13 mAdc 
Two-Tone Screen Current2 . . 8 5 3 mAdc 
Sing I e-Tone Grid Current 2. . 0 0 0 mAdc 
Peak rf Grid Vo ltage2 . . . . 50 50 50 v 
Pl ate Output Power . . . . . . 120 215 300 W 
Resonant Load Impedance . . 2000 3000 4000 £1 
1. Adjust to specified zero-signal de plate current. 
2. Approximate value. 

TYPICAL OPERATION (Frequencies to 17S MHz ) 
Class AB1, Grid Driven 

Plate Voltage . .... . 1000 1500 2000 Vdc 
Screen Voltage ..... . .... 350 350 350 Vdc 
Grid Voltage 1 . ...... .... -55 -55 -55 Vdc 
Zero-Signal Plate Current . .. 100 100 100 mAdc 
Carrier Plate Current . ..... 150 150 150 mAdc 
Carri er Screen Current . . . . . 5 4 4 mAdc 
Peak rf Grid Voltage2 .. .. . 25 25 25 V 

Pl ate Output Power . . . . . . . 30 50 65 w 

1. Adjust to specified zero-signal de pl ate current . 
2. Approximate value . 

TYPICAL OPERATION (Frequencies to 175MHz 500 MHz 

Plate Voltage .. .. 500 1000 1500 2000 2000 Vdc 
Screen Voltage .. .. 250 250 250 250 300 Vdc 
Grid Voltage .. . .. -90 -90 -90 -90 -90 Vdc 
Pl ate Current . . ... 250 250 250 250 250 mAdc2 
Screen Current 1 . ... 45 40 27 25 16 mAdc2 
Grid Current 1 ..... 35 31 28 26 25 mAdc 
Peak rf Grid Voltage 1 114 114 112 112 V 

Measured Driving 
Power 1 . . ... . ... 4.0 3.5 3.2 2.9 w 
Plate Input Power .. 125 250 375 500 500 w 
Pl ate Output Power . 70 190 280 390 300 w2 
Heater Voltage ... . 6.0 6.0 6.0 6.0 5.7 V 

1 . Approximate value. 
2. Measured values for a typical cavity amplifier circuit. 



8957/4CX250BC e® 
PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE 1500 

DC SCREEN VOLTAGE . 300 

DC GRID VOLTAGE -250 

DC PLATE CURRENT .. 0.20 

PLATE DISSIPATION 1 .... 165 

SCREEN D ISSI PATI ON 2 ...... 12 

GRID DISSIPATION 2 ... .... 2 

AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
Class AB , Grid Driven (Sinusoidal Wave) 

MAXIMUM RATINGS (Per Tube) 

DC PLATE VOLTAGE .. . 2000 

DC SCREEN VOLTAGE .. 400 

DC GRID VOLTAGE -250 

DC PLATE CURRENT 0.25 

PLATE DISSIPATION 250 

SCREEN DISSIPATION 12 

GRID DISSIPATION 2 

1. Approximate value. 

VOLTS 
VOLTS 
VOLTS 
AMPERE 

WATTS 
WATTS 
WATTS 

VOLTS 

VOLTS 

VOLTS 

AMPERE 

WATTS 

WATTS 

WATTS 

TYPICAL OPERATION (Frequencies to 175 MHz) 

Plate Voltage . 500 1000 1500 Vdc 
Screen Voltage . . . 250 250 250 Vdc 
Grid Voltage . . . . . -100 -100 -100 Vdc 
Plate Current . . . . . . 200 200 200 mAdc 
Screen Current~ . . . . 37 30 27 mAdc 
GridCurrent3 ............ 15 14 14 mAdc 
Peak rf Grid Voltage~ ...... 118 117 117 v 
Calculated Driving Power .... 1.8 1.7 1.7 W 
Plate Input Power ......... 100 200 300 W 
Plate Output Power ....•• , , 60 145 235 W 
1. Corresponds to 250 watts at 100% sine-wave modulation. 
2. Average, with or without modulation. 
3. Approximate value. 

TYPICAL OPERATION (Two Tubes) 

Plate Voltage ... 1000 1500 2000 Vdc 
Screen Voltage .. 350 350 350 Vdc 
Grid Voltage 1 /3 .. -55 -55 -55 Vdc 
Zero-Signal Plate Current 200 200 200 mAdc 
Max Si gna I Pl ate Current 500 500 500 mAdc 
Max ;:,ignal Screen Current1. 26 22 16 mAdc 
Max Signal Grid Current1. 0 0 0 mAdc 
Peak af Grid Voltage'.? ..... 50 50 50 V 

Peak Driving Power ...... 0 0 0 w 
Plate Input Power . 500 750 1000 w 
Plate Output Power 240 430 600 w 
Load Resistance 

(plate to plate) 3500 6200 9500 Q 

2. Per tube. 
3. Adjust to give stated zero-signal plate current. 

NOTE: TYPICAL OPERATION data is obtained by direct measurement or by calculation from published characteristic 
curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias,screen,and 
pl ate voltage is assumed. If this procedure is fol lowed, there wi 11 be I ittle variation in output power when the 
tube is changed, even though there may be some variation in grid and screen current. The grid and screen cur
rents which result when the desired plate current is obtained are incidental and vary from tube to tube. These 
current variations cause no difficulty so long as the circuit maintains the correct voltage in the presence of 
the variations in current. In Class C service, if grid bias is obtained principally by means of a grid resistor, 
the resistor must be adjustable to obtain the required bias voltage when the correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Heater: Current at 6.0 volts .................... . 
Cathode Warmup Time, with Heater Voltage at 6.0 volts .. . 
Interelectrode Capacitances 1 (grounded cathode connection) 

Cin . 
Cout 
Cgp. 

Min. 

2.2 
60 

14.2 
4.0 

Max. 

2.7 A 
sec. 

17.2 pF 
5.0 pF 

0.06 pF 

1. Capacitance values are for a co Id tube as measured in a special shielded fixture in accordance with Electronic In
dustries Association Standard RS-191. 
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MECHANICAL 

MOUNTING - The 4CX250BC may be operated in 
any position. An EIMAC Air-System Socket, SK-600 
series, or a socket having equivalent character
istics, is required. Sockets are available with or 
without built-in screen capacitors and may be 
obtained with either grounded or ungrounded 
cathode terminals. SK-600 series Air Chimneys 
are also available. 

COOLING - Sufficient forced-air cooling must be 
provided for the anode, base seals, and body 
seals to maintain operating temperatures below 
the rated maximum values. Air requirements to 

maintain anode core temperatures at 225°C with 
an inlet air temperature of 50° C are tabulated 
below. These requirements apply when a socket 
of the EIMAC SK-600 series and an EIMAC SK-606 
chimney are used with air flow in the base to 
anode direction. 

SEA LEVEL 10 000 FEET 

Plate Air Flow Pressure Air Flow Pressure 
Dissipation (CFM) Drop(ln. (CFM) Drop(ln. 

(Watts) of water) of water) 

200 4.2 0.4 6.1 0.6 • 
250 5.7 0.7 8.2 1.0 

The blower selected in a given application 
must be capable of supplying the desired airflow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. The blower must be designed to de
liver the air at the desired altitude. 

At 500 MHz or below, base cooling air require
ments are satisfied automatically when the tube 
is operated in an EIMAC Air-System Socket and 
the recommended air flow rates are used. Experi
ence has shown that if reliable long life operation 
is to be obtained, the cooling air flow must be 
maintained during standby periods when only the 
heater voltage is applied to the tube. The anode 
cooler should be inspected periodically and 
cleaned when necessary to remove any dirt which 
might interfere with effective cooling. 

VIBRATION - This tube is designed to provide 
reliable service under ordinary shock and vibra
tion conditions, such as encountered in mobile 
installations. However, when severe shock, or 
high-level and high-frequency vibration are ex
pected, it is suggested that the EIMAC 7580W / 
4CX250R be employed. 

ELECTRICAL 

HEATER - The nominal heater voltage for the 
4CX250BC is 6. 0 volts when the voltage regula
tion is held to ±5%, and operation at this voltage 
and regulation will provide good life and stable 
performance. Regulation to a tolerance better than 
±5% normally will be beneficial as regards life 
expectancy, and if variation can be held to ±1%, 
then the voltage may be reduced to as low as 5. 7 
volts, for greatest life expectancy. When this is 
done, however, voltage should be set and moni
tored with a voltmeter of high accuracy, which 
should be of the true-rms responding type. 

Cathode peak current capability is dependent 
on cathode temperature, which is controlled by the 
heater operating voltage. Individual testing of the 
4CX250BC assures adequate emission character
istics for normal rf or audio applications with 
heater voltage as low as 5. 7 volts . Operation with 
the voltage lower than 5. 7 volts should not be 
attempted at frequencies below UHF or cathode 
damage may result. 

For pulse service, the full nominal value of 6.0 
volts should be used on the heater. 

At frequencies above approximately 300 MHz 
transit-time effects begin to influence the cathode 
temperature. The amount of driving power diverted 
to heating the cathode by back-bombardment will 
depend on frequency and operating conditions. 
When the tube is driven to a maximum input as a 
Class C amplifier, the heater voltage should be 
reduced in genera 1 accordance with the table 

below: 

Volt. Reg. Volt. Reg. 
to ±5% to ± 1% 

300 MHz or lower 6.00 V 5.70 V 
301 to 400 MHz 5.85 V 5.60 V 
401 to 500 MHz 5.70 V 5.50 V 

CATHODE OPERATION - The oxide coated uni
potential cathode must be protected against ex
cessively high emission current. The maximum 
rated de input current (anode) is 2 00 mAdc for 
plate-modulated operation and 250 mAdc for all 
other types of operation except pulse. 

The cathode is internally connected to the four 
even-numbered base pins and all four of the cor
responding socket terminals should be used to 
make connection to the external circuits. At radio 
frequencies it is important to keep the cathode 
leads short and direct and to use conductors with 
large areas to minimize the inductive reactances 
in series with the cathode leads. 



It is recommended that rated heater voltage be 
applied for a minimum of 60 seconds before other 
operating voltages are applied. If reduced heater 
voltage is being used , with close voltage regula
tion, a warmup time of longer than 60 seconds 
should be allowed. If the 4CX250BC is used as a 

replacement for the 7203 / 4CX250B, adjustment of 

the warmup time-delay relay may be required, since 
some equipments designed for the 4CX250B used 
a time delay setting as short as 30 seconds. 

Where the circuit design requires the cathode 
and heater to be operated at different potentials, 
the rated maximum heater-to-cathode vol tage is 
150 volts, regardless of the polarity. 

GRID OPERATION - The maximum rated de grid 
bias voltage is -250 volts and the maximum grid 
dissipation rating is 2.0 watts. In ordinary audio 
and radio-frequency amplifiers the grid dissipation 
usually will not approach the maximum rating. At 
operating frequencies above the 100 MHz region, 
driving power requirements for amplifiers increase 
noticeably. At 500 MHz as much as 20 watts of 
driving power may have to be supplied. However, 
most of the driving power is absorbed in circuit 
losses other than grid dissipation , so that grid 
dissipation is increased only slightly. Satisfac
tory 500 MHz operation of the tube in a stable 
amplifier is indicated by grid-current values below 
approximately 25 mA. 

The grid voltage required by different tubes 
may vary between limits approximately 20% above 
and below the center value, and means should be 

provided in the equipment to accommodate such 
variation . It is especially important that varia
tions between individual tubes be compensated 
when tubes are operated in parallel or push-pull 
circuits, to assure equal load sharing. 

This maximum permissible grid-circuit resis
tance per tube is 100,000 ohms. 

SCREEN OPERATION - The maximum rated 
power dissipation for the screen is 12 watts, and 
the screen input power should be kept below that 
level. The product of the peak screen voltage and 
the indicated de screen current approximates the 
screen input power except when the screen current 
indication is near zero. 

In the usual tetrode amplifier, where no sig
nal voltage appears between cathode and screen, 
the peak screen voltage is equal to the de screen 
voltage. 

8957/4CX250BC iii!'® 
When signal voltages appear between screen 

and cathode, as in the case of screen-modulated 
amplifiers or cathode-driven tetrode amplifiers, 
the peak screen-to-cathode voltage is the sum of 
the de screen voltage and the peak ac or rf sig
nal voltage applied to screen or cathode. 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be ap
plied before screen voltage can be applied. 

It is a normal characteristic of most tetrodes 
for the screen current to reverse under certain 
operating conditions, producing a negative current 
indication on the screen milliammeter. Though 
there is considerably less likelihood of this hap
pening with the 4CX250BC than with s i mi 1 a r 
types, the screen power supply should be designed 
with this characteristic in mind so that the correct 
operating voltage will be maintained on the screen 
under all conditions. A current path from screen to 
cathode should be provided by a bleeder resistor 
or a suitable regulating device, arranged to pass a 
minimum of 5 milliamperes per connected screen. 

PLATE OPERATION - The maximum rated plate 
dissipation power is 250 watts . In plate-modulated 
applications the carrier plate dissipation power 
must be limited to 165 watts to avoid exceeding 
the plate dissipation rating with 100% sine wave 
modulation. The maximum dissipation rating may 
be exceeded for brief periods during circuit adjust
ment without damage to the tube. 

MULTIPLE OPERATION - Tubes operating in 
para! lei or push-pull must share the load equally. 
It is good engineering practice to provide indiv
idual metering and individual adjustment of bias 
or screen voltage to equalize the inputs. 

Where overload protection is provided, it 
should be capable of protecting the surviving 
tube (s) in the event that one tube fails. 

VHF OPERATION - The 4CX250BC is suitable 
for use in the VHF region. Such operation should 
be conducted with heavy plate loading, minimum 
bias, and the lowest driving power consistent with 
satisfactory performance. It is often preferable to 
operate at a sacrifice in efficiency to obtain in
creased tube life. 

5 
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HIGH VOLTAGE - Normal operating voltages 
used with the 4CX250BC are deadly, and the 
equipment must be d-esigned properly and operating 

precautions must be followed. Design all equip
ment so that no one can come in contact with high 
voltages. All equipment must include safety en
closures for high-voltage circuits and terminals, 
with interlock switches to open primary circuits 
of the power supply and to discharge high-voltage 
condensers whenever access doors are opened. 
Interlock switches must not be bypassed or 
"cheated" to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL . 

INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications , such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 

---- ----{81-------

~------l
(ALIGNEO WITH 
CONTROL GRID 
GUIDE LUG) 

ANODE RADI/SJOR 

* 
K 

RS-191. This requires the use of specially con
structed test fixtures which effectively shield 
all external tube leads from each other and elim
inates any capacitance reading to "ground" . The 
test is performed on a cold tube. Other factors 
being equal, controlling internal tube capacitance 
in this way normally assures good interchange
ability of tubes over a period of time, even when 
the tube may be made by different manufacturers. 
The capacitance values shown in the manufac
turer's technical data, or test specifications, 
normally are taken in accordance with Standard 
RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 

Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly significant 
in the design. 

SPECIAL APPLICATIONS - If it is desired to 
operate these tubes under conditions widely dif
ferent from those given here , write to Power Grid 
Tube Division, EIMAC Division of Varian, San 
Carlos, Calif. 94070 for information and recom
mendations. 

DIMENSIONAL DATA 

DIM INCHES MILLIMETERS 
MIN. MAX. REF. MIN . MAX. 

A 2.324 2464 - - 5903 62 59 
B 1610 1.640 - - 40.89 41.66 
C I.BIO 1910 - - 4600 48.51 
D 0.750 0.810 - - 19.05 20.57 
E 0 .710 0 .790 - - 1803 2007 
F - - 1.406 - - - - 35.71 
G 0.187 - - - - 4 75 - -

BASE : 8 - 236 
H (JEDEC DESIGNATION) 

J 0.559 0 .573 -
K 0 .240 - -

NOTES: 
I. REF DIMS. ARE FOR INFO ONLY 

AND ARE NOT REOD. FOR 
A INSPECTkJN PURPOSES. 

2. (*) CONTACT SURFACES. 

PIN DESIGNATION 
PIN NO. I SCREEN GRID 
PIN NO. 2 C/SJHODE 
PIN NO. 3 HEATER 
PIN N0.4 OOHOOE 

-
- I 14.20 14.55 
- 16.10 - -

REF. 
- -
- -
- -
- -
- -
- -
- -

- -
- -

PIN N0.5 LC. DO NOT USE FDR EXTERNAL CONNECTkJN. 
PIN N0.6 CATHODE 
PIN ~o Z HEATER 
PIN0.8 CATHCT)c 
CENTER PIN-CONTROL GRID 
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The 8245/ 4CX250K and 8246/ 4CX250M are compact, forced-air cooled, 
external-anode radial-beam tetrodes with a maximum plate dissipation rating of 
250 watts and a maximum input-power rating of 500 watts. The 8245/4CX250K 
is designed to operate with a heater voltage of 6.0 volts, while the 8246/ 4CX-
250M is designed for operation at a heater voltage of 26.5 volts. Otherwise, the 
two tube types have identical characteristics. 

These tubes are of coaxial construction and are especially designed for 
cavity operation. 

GENERAL CHARACTERISTICS 
ELECTRICAL 

Cathode : Oxide-Coated , Uni potential 
Heating Time • • • . • • 
Cathode-to-heater Potentia I 

Heater : Voltage 4CX250K 
Current 4CX250K 
Voltage 4CX250M 
Current 4CX250M 

Min. 

30 

2.30 

0.35 

Norn. 
60 

6 .0 

26 .5 

Max. 
s 

±150 V 
V 

3 .0 A 
V 

0 .68 A 
Amplification Factor (Grid-to-Screen) 5 
Direct lnterelectrode Capacitances, Grounded Cathode: 

Input • • 25.0 
Output • . • • • • . • • . • • • • 4.2 
Feedback •...•.•••..•• 

Direct lnterelectrode Capacitances, Grounded Grid and Screen 
Input .. 
Output • . . . . . • • . 
Feedback ..• . •••. 

Frequency for Maximum Ratings (CW) 
{Pulsed) 

MECHANICAL 
Base 
Maximum Operating Temperatures: 

Ceramic-to-Metal-Seals 
Anode Core 

Operating Position 
Maximum Dimensions : 

Height 
Diameter 

Cooling • • ••• 
Net Weight 
Shipping Weight (Approximate) 

RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class-C Telegraphy or FM Telephony 
(Key-down conditions) 
MAXIMUM RATINGS 
DC PLATE VOLTAGE . 
DC SCREEN VOLTAGE 
DC GRID VOLT AGE 
DC PLATE CURRENT • 
PLATE DISSIPATION • 
SCREEN DISSIPATION 

29 .0 pF 
5.2 pF 

0.05 pF 

iYPICAL OPERATION 

DC Plate Voltage • 
DC Screen Voltage 
DC Grid Voltage • 
DC Pl ate Current • 
DC Screen Current• 
DC Grid Current• . • 
Pea k RF Grid Vo ltage • 
Driving Power • . . . 
Pl ate Input Power • • 
Pl ate Output Power • 
Heater Voltage • • • 

• Approximate values. 

8245 
4CX250K 

8246 
4CX250M 
RADIAL-BEAM 

POWER TETRODE 

Min. 
14 .5 

4.2 

Max. 
19 

5.2 
0.01 
500 

1500 

pF 
pF 
pF 
MHz 
MHz 

Coaxial 

250° C 
250° C 

Any 

2.813 in 
1.640 in 

Forced Air 
4.6 oz 

1.6 lbs 

Frequencies up to 175 MHz 500 MH z 
500 1000 1500 2000 2000 volts 
250 250 250 250 300 volts 
-90 -90 · 90 -90 ·90 volts 
250 250 250 250 250 mA 

45 38 21 19 10*"mA 
35 31 28 26 25* "mA 

114 114 112 112 - volts 
4 .0 3.5 3.2 2.9 - watts 
125 250 375 500 500 watt s 

70 190 280 390 225* -watts 
6 .0 6.0 6.0 6.0 5 .5 volts 

GRID DISSIPATION 

2000 VOLTS 
300 VOLTS 

-250 VOLTS 
250 MA 
250 WATTS 

12 WATTS 
2 WATTS •• Measured Values for a typic al cavity amplifier circuit. 

(Effec tive 5-1-68) C 1959, 1962, 1963, 1968 by Varian Printed in U.S.A. 
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PLATE-MODULATED RADIO-FREQUENCY 
AMPLIFIER 
Class-C Telephony (Carrier conditions) 
MAXIMUM RATINGS 
DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
DC GRID VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

RADIO-FREQUENCY POWER AMPLIFIER 

1500 VOLTS 
300 VOLTS 

-250 VOLTS 
200 MA 
165 WATTS 
12 WATTS 
2 WATTS 

Class-B Linear, Television Visual Service (per tube) 

DC PLATE VOLTAGE • 

DC SCREEN VOLTAGE 

DC GRID VOLTAGE 

DC PLATE CURRENT (AVERAGE) 

PLATE DISSIPATION 

SCREEN DISSIPATION 

GRID DISSIPATION 

PLATE PULSED RADIO FREQUENCY 
AMPLIFIER OR OSCILLATOR 
MAXIMUM RATINGS 
PULSED PLATE VOLTAGE • 
PULSED SCREEN VOLTAGE 
DC GRID VOLTAGE 
MAXIMUM PULSE DURATION 
PULSED CATHODE CURRENT 
AVERAGE POWER INPUT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

RADIO-FREQUENCY LINEAR AMPLIFIER 

1250 VOLTS 

400 VOLTS 

-250 VOLTS 

250 MA 

250 WATTS 

12 WATTS 

2 WATTS 

7000 VOLTS 
1500 VOLTS 
-500 VOLTS 

5 µs 
7 AMPS 

250 WATTS 
250 WATTS 

12 WATTS 
2 WATTS 

Class-AB1 (Single-Sideband Suppressed-Carrier Operation) 

MAXIMUM RATINGS 

DC PLATE VOLTAGE 2000 VOLTS 

DC SCREEN VOLT AGE 400 VOLTS 

DC PLATE CURRENT 250 MA 

PLATE DISSIPATION 250 WATTS 

SCREEN DISSIPATION 12 WATTS 

GRID DISSIPATION 2 WATTS 

TYPICAL OPERATION (Frequencies up to 175 MHz) 
DC Plate Voltage 500 1000 1500 volts 
DC Screen Voltage 250 250 250 volts 
DC Grid Voltage · 100 ·100 ·100 volts 
DC Plate Current 200 200 200 mA 
DC Screen Current• 31 22 20 mA 
DC Grid Current• 15 14 14 mA 
Peak RF Grid Input Voltage• 118 117 117 volts 
Driving Power• 1.8 1. 7 1.7 watts 
Plate Input Power 100 200 300 watts 
Pl ate Output Power 60 145 235 watts 
• Approximate values. 

TYPICAL OPERATION (Frequ encies up to 216 MHz , 5 MH z bandwidth) -

DC Plate Voltage 750 1000 2000 volts 

DC Screen Voltage 300 300 350 volts 

DC Grid Voltage ·60 ·65 ·70 volts 

During Sync· Pulse Peak: 
DC Plate Current 335 330 360 mA 

DC Screen Current 50 45 29 mA 

DC Grid Current 15 20 25 mA 

Peak RF Grid Voltage 85 95 100 volts 

RF Dr iver Power (approx.) 7 8 9 watts 

Usefu I Power Output 135 200 440 watts 

Black Level: 
DC Plate Current 245 240 250 mA 

DC Screen Current 20 15 0 mA 

DC Grid Current 4 4 4 mA 

Peak RF Grid Voltage (approx.) 65 70 75 volts 

RF Driver Power (approx .) 4 .25 4.7 5.5 watts 

Pl ate Power Input 185 240 500 watts 

Usefu I Power Output 75 110 250 watts 

TYPICAL PULSE OPERATION 
Single tube oscillator , 1200 MHz 
Pulsed Pl ate Voltage 5 7 kV 

Pulsed Pl ate Current 4 .0 6.0 amps 

Pulsed Screen Voltage 800 1200 volts 

Pulsed Screen Current 0 .3 0 .4 amps 

DC Grid Voltage ·200 ·250 volts 

Pulsed Grid Current 0.5 0.6 amps 

Pulse Duration 4 5 psec 

Pulse Repet ition Rate 2500 1000 pps 

Peak Power Output 7 17 kW 

TYPICAL OPERATION (Frequencies up to 175 MHz , peak•envelope 
conditions except where noted) 
DC Plate Voltage • 
DC Screen Voltage 
DC Grid Voltage• • 
Zero•Signal DC Plate Current 
Peak RF Grid Voltage ... 
DC Plate Current •• 
DC Screen Current•• • 
Plate Input Power •• 

1000 
350 
· 55 
100 
50 

250 
10 

250 

1500 
350 
· 55 
100 
50 

250 
8 

375 
Plate Output Power 120 215 
Two.Tone Average DC Plate Current 190 190 
Two· Tone Average DC Screen Current•• 2 • 1 

• Approximate values. 

2000 volts 
350 volts 
·55 volts 
100 mA 
50 volts 

250 mA 

5 mA 

500 watts 
300 watts 
190 mA 

·2 mA 

•• Adjust grid bias to obtain listed zero-signal plate current. 

NOTE: "TYPICAL OPERATION " data are obtained by calculation from published characteristic curves and confirmed 
by direst tests. Adjustment of the r-f grid drive to obtain the specified plate current at the specified grid bias. 
screen voltage, and plate voltage is assumed. If this proceedure is followed, there will be little variation in output 
power when tubes are changed, even though there may be some variations in grid and screen currents. The grid and 
screen currents which result when the des i red plate current is obtained are incidental and vary from tube to tube. 
These current variations cause no difficulty so long as the circuit maintains the correct voltage in the presence of 
the variations in current . If grid bias is obtained principally by means of a grid resistor. the resistor must be adjust
able to obtain the required bias voltage when the correct r-f driving voltage is applied. 
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APPLICATIQN 

MECHANICAL 

Mounting The 4CX250K and 4CX250M may be 
mounted in any position. The concentric arrange
ments of the electrode terminals permits the use of 
the tube in coaxial line or cavity type circuits to 
advantage. 

Connections to the contact surfaces should be 
made by means of spring-finger collets which have 
sufficient pressure to maintain a good electrical 
contact at all fingers. Points of electrical contact 
should be kept clean and free of oxidation to min
imize rf losses. 

Cooling Sufficient forced-air cooling must be 
provided to maintain the anode core and seal temp
eratures below 250° C. Special care must be ob
served to insure that there is adequate cooling in 
the area of the coaxial filament and grid terminals. 

ELECTRICAL 

Heater The rated heater voltages for the 4CX-
250K and 4CX250M are 6.0 and 26.5 volts, respec
tively and should be maintained at these values 
plus or minus five percent. At frequencies above 
300 megahertz, transit time effects begin to influ
ence the cathode temperature. The amount of driv
ing power diverted to cathode heating will depend 
on frequency, plate current and driving power. 
When the tube is driven to maximum input as a 
class-C amplifier, the heater voltage should be 
reduced according to the following table. Further 
reduction in filament voltage may be needed in 
pulse service above 500 MHz. 

Frequency, MHz 
301 to 400 
401 to 500 

4CX250K 
5.75 volts 
5.50 volts 

4CX250M 
25.5 volts 
24.3 volts 

Cathode The oxide-coated unipotential cathode 
must be protected against excessively high emis
sion currents. The maximum de plate current must 
be limited to 250 mA under CW conditions. Pulse 
current must never exceed 6.0 amperes. 

Where it is necessary to operate with some heater
to-cathode potential, the maximum heater-to
cathode voltage is 150 volts regardless of polarity. 

Grid Dissipation Maximum grid dissipation is 
2. 0 watts. In ordinary af and rf amplifiers the 
grid dissipation usually will not reach this level. 
Above 100 MHz, drive power requirements in
crease, but most of this increase is absorbed in 
circuit losses rather than in grid dissipation. 
Satisfactory operation at 500 MHz in a "straight 
through" amplifier is indicated by grid currents 
below approximately 15 milliamperes. Grid circuit 
resistance should not exceed 100,000 ohms per 
tube. 

3 

The table below lists the minimum cooling require
ments at sea level with 50° C ambient air to main
tain 225° C on the anode. For operation at 10,000 
feet, the air-flow values should be multiplied by 
1.46. 

BASE-TO-ANODE ANODE-TO-BASE 
FLOW FLOW 

Static Static 
Plate Air Pressure Air Pressure 

Dissipation Flow (inches of Flow (inches of 
(Watts) (CFM) water) (CFM) water) 

150 3.5 0.3 3.1 0.2 
200 4.3 0.4 4.6 0.4 
250 5.5 0.7 6.1 0.7 

Screen-Grid Operation The maximum rated power 
dissipation for the screen grid is 12 watts, and the 
screen input power should be kept below that 
level. The product of the peak screen voltage and 
the indicated de screen current approximates the 
screen input power except when the screen current 
indication is near zero or negative. 

In the usual tetrode amplifier, where no signal 
voltage appears between cathode and screen, the 
peak screen voltage is equal to the de screen volt
age. 

When screen voltages appear between screen and 
cathode, as in the case of screen-modulated ampli
fiers or cathode-driven tetrode amplifiers, the 
peak screen-to-cathode voltage is the sum of the 
de screen voltage and the peak ac or rf signal 
voltage applied to screen or cathode. 

Protection for the screen should be provided by an 
over-current relay and by interlocking the screen 
supply so that plate voltage must be applied before 
screen voltage can be applied. 

The screen current may reverse under certain con
ditions and produce negative current indications 
on the screen milliammeter. This is a normal char
acteristic of most tetrodes. The screen power sup
ply should be designed with this characteristic in 
mind so that the correct operating voltage will be 
maintained on the screen under all conditions. A 
current path from screen to cathode must be pro
vided by a bleeder resistor, gaseous voltage regu
lator tubes or an electron tube shunt regulator 
connected between screen and cathode and arrang
ed to pass approximately 15 milliamperes per con
nected screen. An- electron tube series regulator 
can be used only when an adequate bleeder resis
tor is provided. 
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Self-modulation of the screen in plate-modulated 
tetrode amplifiers using these tubes may not be 
satisfactory because of the screen-voltage screen
current characteristics. Screen modulation from a 
tertiary winding on the modulation transformer or 
by means of a small separate modulator tube will 
usually be more satisfactory. Screen-voltage modu
lation factors between 0. 75 and 1.0 will result in 
100% modulation for plate-modulated rf amplifiers 
using the 4CX250K or 4CX250M. 

Plate Operation The maximum rated plate-dissi
pation power is 250 watts. In plate-modulated 
applications the carrier plate-dissipation power 
must be limited to 165 watts to avoid exceeding 
the plate dissipation rating with 100% sine wave 
modulation. The maximum dissipation rating may 
be exceeded for brief periods during circuit ad
justment without damage to the tube. 

UHF Operation The 4CX250K and 4CX250M are 
suitable for use in the UHF region. Such operation 
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should be conducted with heavy plate loading, 
minimum bias , and the lowest driving power con
sistent with satisfactory performance. It is often 
preferable to operate at a sacrifice in efficiency to 
obtain increased tube life. 

Multiple Operation Tubes operating in parallel 
or push-pull must share the load equally. It is 
good engineering practice to provide individual 
metering and individual adjustments of bias or 
screen voltage to equalize the inputs. 

Where overload protection is provided, it should be 
capable of protecting the surviving tube(s) in the 
event that one tube fails. 

Special Applications If it is desired to operate 
these tubes under conditions widely different from 
those given here, write to Product Manager, Eimac 
Division of Varian, San Carlos, California, for 
information and recommendations. 

DIMENSIONS 
REF MIN. MAX . 

A 2 .813 
B 1.610 DIA. 1.640 DIA . 
C 1.406 DIA. 
D 1.410 DIA. 1.440 DIA. 
E .587 DIA . .597 DIA . 
F . 317 DIA. .327 DIA . 

G .088 DIA .098 DIA. 
H .358 
J .710 .790 
K ,740 .820 
L .187 

M .500 .580 
N .235 .265 
p .032 .062 
R .020 NOM. 
s . 125 NOM . 

T ll/32 

u 13/32 

V 15/32 

w .559 .573 
X .240 .280 

4 
DIMENSIONS IN INCHES 
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The 4CX2.50R is a compact, high-pe1Yctrnce radial-beam tetrode des ign ed speci fi
ca ll y for use in class-AB 1 linear amplifiers "·here shock and / or Yibration preclude th e 
use of non-ruggedizcd tube types. The 4C:\250R will replace the 7.580 in almost all 
app lications since it is electricall y identical except for a minute ( 0.2 uu f) increase in 
output-capacitance limits. F urther, it will replace the 4X:2.50B or 4CX250B in equip
ments where the range of bias adjustment will tolera te this higher perveance tube and 
where tuning range ca11 compensate for the small differences in input and output 
capac itances. 

The 4CX250R will deliver more output power in most linea r amplifiers which 
presen tl y employ th e 4X250B or 4CX250B and it will opera te with maximum rated 
plate and screen voltages applied in equipments where shock and / or vibration is 
experienced . See Shoc:k and Vibration section on page two for details . 

GENERAL CHARACTERISTICS 
ELECTRICAL 

Cathode : Oxide-Coated , Unipotential 

Heat ing Time 

Cathode-to-Heater Potential 

Heater: Voltage 

Current 

Di rect lnterelectrode Capacitances, Grounded Cathode : 

Input 

Output 

Grid-to-Plate 

Frequency for Maximum Rat ings 

MECHANICAL 
Base 

Maximum Op erating Temperatures: 

Ceram ic-to-Metal Seals 

Anode Core 

Recommended Socket 

Operating Posit ;on 

Maximum Dimensions: 

Cooling 

Height 

Seated He ight 
Diameter 

Net Weight 

Shipping Weight (Approximate) 

Min. Norn. Max. 

30 60 second, 

±150 volts 

6.0 volts 

2.3 2.9 amperes 

16.0 18.5 uuf 

4.2 5.2 uuf 

0.06 uuf 

500 Mc 

TYPICAL OPERATION 

7580W 
4CX250R 
RADIAL-BEAM 

POWER TETRODE 

Special 9-pin 

250°c 

250°c 

Eimac SK-600 Series 
Any 

2.464 inches 

1.910 inches 

1.640 inches 

Forced Air 

4 ounces 

1.6 pounds 

RADIO-FREQUENCY LINEAR AMPLIFIER 

Class-AB , . Single Sideband 

MAXIMUM RATINGS 

Two-Tone where peak envelope power is at least twice the average 
power output-Actual measurements-Tank-circuit eff ic iency est imated 
at 95%. 

D-C PLATE VOLTAGE 

D-C SCREEN VOLT AGE 

D-C GRID VOLTAGE 

D-C PLATE CURRENT 

PLATE DISSIPATION 

SCREEN DISSIPATION 

2000 MAX. VOLTS 

500 MAX. VOLTS 

- -250 MAX. VOLTS 

250 MAX. MA 

250 MAX. WATTS 

12 MAX. WATTS 

(Effective 6-16-61) © 1968 by Varian 

D-C Plate Voltage 
Zero-Signal D-C Plate Current 
Two-Tone D-C Plate Current 
D-C Screen Voltage 
Two-Tone D-C Screen Current 
D-C Grid-Bias Voltage 
Peak Siqnal Voltage 
3rd Order Interm odulation products 
referred to signa l level 
5th Order Intermodulat ion products 
referred to signa l level 
W orst 3rd Order Intermodulation 
as drive signal ;, reduced 
Load Resistance 
Peak Env elope Power, Useful 

1500 2000 volts 
133 070 ma 
250 245 ma 
350 400 volts 

-10 , 1 ma 
-o2 -80 vo lh 

56 80 vo lts 

-30 -23 db 

-35 -27 db 

-29 -21 db 
2160 2840 ohm s 

262 470 watts 

Printed in U.S.A. 
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RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB1 (Carrier with Double Sidebands) 
MAXIMUM RATINGS 
D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 
D-C GRID VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 

2000 MAX. VOLTS 
500 MAX. VOL TS 

- -250 MAX. VOLTS 
250 MAX. MA 
250 MAX. WATTS 

12 MAX. WATTS 

AUDIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB1 
MAXIMUM RATINGS (Per Tube) 
D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 
D-C GRID VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 

- 2000 MAX. VOLTS 
500 MAX. VOL TS 

- -250 MAX. VOLTS 
250 MAX. MA 
250 MAX. WATTS 

12 MAX. WATTS 

TYPICAL OPERA Tl ON-Single Tube 

(Quantities shown for carrier conditions, no 

D-C Plate Voltage 
D-C Plate Current -
D-C Screen Voltage 
0-C Screen Current (Approx) 
D-C Grid-Bias Voltage -
Peak Grid-Signal Voltage 
Plate-Load Resistance 
Power Output !or Tank Circuit 
Efficiency o! 95% 

TYPICAL OPERATION (Two Tubes Push-Pul l) 

D-C Plate Voltage -

D-C Plate Current No Signal 

D-C Plate Current at Full Signal 

D-C Screen Voltage 
D-C Screen Current No Signal 
D-C Screen Current at Full Signal 
D-C Grid -B ias Vo ltage (Approx) 
Plate-to-Plate Load Resistance 

Power Output for Transformer 

Efficiency of 95% 

modulation) 

1500 2000 volts 
172 172 ma 
350 400 volts 
-3 -5 ma 

-58 -76 volts 
30 39 volts 

2320 3150 ohms 

55 100 watts 

1500 2000 volts 

200 140 ma 

490 500 ma 
300 350 volts 

-2 - ma 
0 + 4 ma 

-8 -66 volts 
5920 8016 ohms 

390 595 watts 

MAXIMUM RATINGS FOR OTHER TYPES OF OPERATION 

Class-C Telegraphy or FM 
D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 
D-C GRID VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

- 2000 MAX. VOLTS 
300 MAX. VOLTS 

- -250 MAX. VOLTS 
250 MAX. MA 
250 MAX. WATTS 

12 MAX. WATTS 
2 MAX. WATTS 

Class-C, Plate Modulated 
D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 
D-C GRID VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

- 1500 MAX. VOLTS 
300 MAX. VOLTS 

- -250 MAX. VOLTS 
200 MAX. MA 
165 MAX. WATTS 

12 MAX. WATTS 
2 MAX. WATTS 

APPLICATION 
MECHANICAL 

Mounting-The 4CX250R may be mounted in any 
position. An Eimac Air-System Socket of the SK-600 
series or equivalent is recommended. These sockets 
may be obtained with or without the r-f screen by-pass 
capacitor, and with or without the four cathode term
inals grounded to the socket shell. A simple Lock-in 
socket restricts the flow of cooling air and is not 
recommended. 

Cooling-The 4CX250R has an efficient louvered 
anode cooler. The maximum allowable temperature 
for any external surface is 250 °C. 

For long service life at sea level, at an ambient 
temperature of 25 °C and maximum rated anode dissi
pation of 250 watts, a minim um of 4.6 cfm air should 
flow from tube base through the anode cooler. The 
corresponding pressure drop with the recommended 
socket and chimney will be approximately 0.32 inch 
water column. See table for other dissipation levels 
and conditions. 

4.6 cfm of air at 25 °C is the same as a mass air 
flow of 18 pounds per hour. Higher ambient temper
ature requires greater air mass and volume. Higher 
altitude requires equivalent mass air flow for a given 
ambient temperature and therefore requires greater 
volume at increased back pressure. 

The use of temperature-sensitive laquer is recom
mended to determine the effectiveness of a cooling 
system under operating conditions. 

55cc AMBIENT 

SEA LEVEL 10 ,000 FEET ALTITUDE 

Plate Pressure Pressure 
Dissipation Air Flow Drop (Inches Air Flow Drop (Inches 

(Watts) (CFM) o! Water) (CFM) of Water) 

75 1.15 0.025 1.8 0.036 
125 2.3 0.09 3.35 0.13 
250 6.4 0.59 9.3 0.86 

Shoek and Vibration-The 4CX250R is one of the 
Eimac tube types which is unique in that shock and 
vibration testing is performed with maximum rated 
plate and screen voltages applied. Two samples of 
production tubes are randomly selected periodically and 
tested under the conditions outlined below. 

With maximum rated plate and screen voltages 
applied, each of the tubes in this sample is subjected 
to six shocks of 90 G (minimum) half-sine-wave 
motion, with a duration of 11 ± 2 milliseconds, in each 
of the three major axes (Xl, X2, and Yl). 

With maximum rated plate and screen voltages 
applied and with control-grid voltage adjusted to allow 
the flow of 100 ma through a plate load resistor of 
4900 ohms, each of the tubes in this sample is vibrated 
in the three major axes throughout the range of 5-750-5 
cps in a minimum time of six minutes per axis . The 
vibraticn level is maintained at 10 G from 28 cps to 
750 cps and at 0.25 inch D .A. from 5 cps to 28 cps. 
During this t est, noise voltage developed across the 
plate load resistor cannot exceed 30 volts rms. Suffi
cien t plate power-supply voltage ( 2500 volts) is em-
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plovecl to assure that a minimum of 2000 volts appears 
at the plate of the tube under test even though 490 
volts drop across the plate load resistor results from 
d-c plate-current fl ow. 

The equipment designer is cautioned to provide 
adequate tube support to prevent rela tive motion be
tween tube and socket in equipments where shock 
and / or vibration are anticipated. 

ELECTRICAL 
Heater-For maximum life and uniform performance, 
the heater voltage should be maintained ,,·ithin plus 
or minus 5% of the rated 6.0 volts at operating fre
quencies up to 300 Mc. For C\ V use between 300 and 
400 Mc, 5.75 volts is recommended. For CW use, 400 
to 500 Mc, 5.5 volts is recommended. 

Cathode-The ca thode is connected to the four even
numbered base pins to provide a low-inductance path, 
or permit separation of input and output circuits if 
required. 

Rated heater voltage should be applied for 30 
seconds before other operating voltages are applied . 

Heater-to-ca thode maximum voltage is ±150 volts. 

Controt Grid-Maximum rated d-c bias voltage is 
- 250 volts. D-C resistance, grid to cathode, should be 
no more than 100,000 ohms. 

Screen Grid- Max imum screen dissipation is 12 
watts, normally computed by multiplying d-c screen 
voltage by the average screen current. This computa
tion is essen tia lly correct except in the case of heavy 

REF. 
A 
B 
C 
D 
E 
F 
G 

H 
J 

AA 
AB 
AC 

DIMENS ION DATA 
MIN. MA X. 
2 .324 2 .464 

1. 610 DIA. 1. 640 DIA. 
I.BIO 1.9 10 
.240 .280 

. 559 DIA . .573 DIA . 
.710 .790 
.750 .810 

1.406 DIA. 
.187 
.5 14 .554 

.456 
.360 

ANODE 
COOLER 

SCREEN GRID 
CONTACT . 

plate loading when secondary-emission current may 
mask the normal screen current. 

All tetrodes, under some conditions of loading and 
drive, will exhibit secondary emission from the screen 
which changes the net current to the screen and may 
even cause the screen meter to reverse. Normally, sec
onda ry emission is harmless provided the screen volt
age is stable. To insure stable screen voltage, it is 
recommended that a bleeder resistor calculated to 
pass 15 ma from screen to ground be used. 

Plate Dissipation-The maximum plate dissipation is 
250 watts. The usual single-sideband voice signal is 
complex and full peak envelope power shown in Typi
cal Operating Conditions, may be developed without ex
ceed ing this plate dissipation . Single-tone testing for 
short periods with greater than 250 watts plate dissi
pation is permissible. 

Multiple Operation - To obtain maximum power 
with minimum distortion from tubes operated m multi
ple it is desirable to adjust individual screen or grid
bias voltages so the peak plate current for each tube is 
equal at the crest of the exciting voltage. Under these 
conditions, individual d-c plate curren ts ,,·ill be ap
proximately equal for full input signal for class-AB 1 
opera tion. 

Special Application- If it is desi red to use the 
4CX250R under conditions widely different from 
those given here, consult the P ower Grid Tube Ma r 
keting Department , EIMAC Di vision of Varian, San 
Carlos, California. 

AD 
AF .068 
AG 

. 250 
,108 

CIUTER 
cvi:'i'NoRICAL 
~LY 

.031 NOM. 
AH .298 .308 
AJ . 255 DIA. .265 DIA . 

AK . 045 DIA . .053 DIA . 
AL .078 .086 
AM . 680 DIA. .694 DIA . 
AN .043 R. 
AP .005 R. MIN. OR 

.035 X 22.5° 
AR 30° NOM . 
AS 45°NOM. 
AT 22 .5°NOM. 
AU .080NOM. 
AV 1.417 DIA. 1.433 DIA. 

-@ 

CONNECTIONS 

PIN NO. I ; SCREEN GRID 
PIN NQ 2 . CD.THODE 

PIN NO 3 '. HEATER 

PIN N0.4 :CATHODE 

PIN NO.~ : oo NOT USE FOR 

EXTERNAL CO NN, 

PIN N0,6 : CATHOOE 
PIN NO 7 '. HEATER 

@ PIN NO. e: CATHODE 

CENTER PtN ; CONTROL GRID 

NOTES 

~NSIONS IN INCHES . 
Z, CONTACT, SURFACE I•) 
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The EIMAC 4CX300A is a compact integral-finned external-anode 
power tetrode having a maximum plate-dissipation rating of 300 watts. The 
4CX300A may be operated at frequencies up to 500 megahertz. 

The all-ceramic-and-metal construction and the internally-unitized 
electrode structure combine to make the 4CX300A especially durable and 
free from mechanically-induced noise under conditions of severe accelera
tion caused by shock or vibration. 

GENERAL CHARACTERISTICS 
ELECTRICAL 

Cathode : Oxide-Coated, Unipotential Min. Nom. 
Heating Time - 30 ~ 
Cathode-to-Heater Potential 

Heater: Voltage (See "Application") - 6.0 
Current ( Er=6.0 volts) - 2.6 

Amplification Factor ( Grid to Screen ) - 4.0 
Transconductance (h=200 ma.) 12,000 
Direct Interelectrode Capacitances, Grounded Cathode: 

Input 25 
Output - 3.5 
Feedback 

Max. 

±150 

3.1 
5.6 

33 
4.5 

0.06 

s 
V 
V 
A 

µmhos 

pF 
pF 
pF 

8167 
4CX300A 

CERAMIC 
POWER TETRODE 

Direct Interelectrode Capacitances , Grounded Grid and Screen : 
Input 
Output -
Feedback 

Min. Nom. Max. 
16.2 pF 

pF 
pF 

Frequency for Maximum Ratings 

MECHANICAL 

Base 
Recommended Socket -
Operating Position -
Maximum Operating Temperatures: 

Ceramic-to-metal Seals 
Anode Core -

Cooling 
Maximum Over-all Dimensions: 

Height 
Diameter 

Net Weight 
Shipping Weight (Approximate) 

(Revised 8-30-66) © 1959, 1966, 1968 by Varian 

3.5 4.5 
0.01 

500 MHz 

Special, breechblock terminal surfaces 
- EIMAC SK-700 Series 

- Any 

250°C 
250°C 

Forced Air 

2.5 
- 1.65 

4 
1 

in 
in 
oz 
lb 

Printed in U.S.A. 
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RADIO-FREQUENCY POWER 
AMPLIFIER OR OSCILLATOR 
Class-C Telegraphy or FM Telephony 

(Key-down conditions) 

MAXIMUM RATINGS 
DC PLATE VOLT AGE 
DC SCREEN VOLTAGE 
DC GRID VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION -

2000 VOLTS 
300 VOLTS 

-250 VOLTS 
250 MA 
300 WATTS 

12 WATTS 
2 WATTS 

AUDIO-FREQUENCY AMPLIFIER OR 
MODULATOR 
Class-AB1 

MAXIMUM RATINGS (Per tube) 

DC PLATE VOLT AGE 
DC SCREEN VOLT AGE -
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION -
GRID DISSIPATION -

2500 VOLTS 
400 VOLTS 

. 250 MA 
300 WATTS 

12 WATTS 
2 WATTS 

RADIO-FREQUENCY LINEAR 
AMPLIFIER 
Class-AB, (Carrier conditions) 

MAXIMUM RATINGS 
DC PLATE VOLTAGE 
DC SCREEN VOLT AGE -
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION -
GRID DISSIPATION -

2500 VOLTS 
400 VOLTS 
250 MA 
300 WATTS 

12 WATTS 
2 WATTS 

RADIO-FREQUENCY LINEAR 
AMPLIFIER 
Class-AB1 (Single-Sideband Suppressed
Carrier Operation) 

MAXIMUM RATINGS 
DC PLATE VOLTAGE 
DC SCREEN VOLT AGE -
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION -
GRID DISSIPATION -

2500 VOLTS 
400 VOLTS 
250 MA 
300 WATTS 

12 WATTS 
2 WATTS 

PLATE-MODULATED RADIO
FREQUENCY AMPLIFIER 
Class-C Telephony (Carrier conditions) 

MAXIMUM RATINGS 
DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
DC GRID VOLTAGE -
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION -

1500 VOLTS 
300 VOLTS 

-250 VOLTS 
200 MA 
200 WATTS 

12 WATTS 
2 WATTS 

TYPICAL OPERATION 
DC Plate Voltage -
DC Screen Voltage 
DC Grid Votage -
DC Plate Current -
DC Screen Current• 
DC Grid Current• 
Peak RF Grid Voltage• -
Driving Power• -
Plate Input Power 
Plate Output Power 
Heater Voltage 
• App roximate va lues 

500 1000 1500 2000 250Qt 
250 250 250 250 250 

-90 -90 -90 -90 -90 
250 250 250 250 250 

45 38 21 19 16 
35 31 28 26 25 

114 114 112 112 111 
4.0 3 .5 3.2 2.9 2.8 
125 250 375 500 625 

70 190 280 390 500 

tMeasured values for a typical cavity amplifier circuit at 500 MHz. 
t For operation be low 250Mc. only. 

2000 volts 
250 volts 

-90 volts 
250 ma 

]Qt ma 
25t ma 

volts 
watts 

500 watts 
225t watts 
5 .0 volts 

TYPICAL OPERATION (Sinusoida l w ave, two tubes unless noted) 
DC Plate Voltage - 1000 1500 2000 2500 volts 
DC Screen Voltage 350 350 350 350 volts 
DC Grid Voltagel - - -55 -55 -55 -55 volts 
Zero-Signal DC Plate Current 200 200 200 200 ma 
Ma x-S ignal DC Plate Current 500 500 500 500 ma 
Max-Signal DC Screen Current - 20 16 10 8 ma 
Effective Load, Plate to Plate 3500 6200 9500 11 ,600 ohms 
Peak AF Grid Input Voltage 

(per tube)* -
Driving Power 
Max-Signal Plate Output Power 
•Approximate values. 

50 
0 

240 

50 
0 

430 

50 
0 

600 

50 volts 
0 watts 

800 watts 

tAdjust grid bias to obtain listed zero-signal plate current. 

TYPICAL OPERATION 

DC Plate Voltage -
DC Screen Voltage 
DC Grid Voltagel -
Zero-Signal DC Plate Current 
DC Plate Current -
DC Screen Current• 
Peak RF Grid Voltage• 
Plate Output Pow er 
•Approximate values. 

1000 1500 2000 
350 350 350 

- -55 -55 -55 
100 100 100 
150 150 150 
-3 -4 -4 

25 25 25 
30 50 65 

2500 volts 
350 volts 

-55 volts 
100 ma 
150 ma 
-4ma 

25 volts 
85 watts 

lAdjust grid bi as to obtain listed zero-signal plate current. 

TYPICAL OPERATION (Peak-envelope conditions except where noted) 
DC Plate Voltage - 1000 1500 2000 2500 volts 
DC Screen Voltage 350 350 350 350 volts 
DC Grid Vo ltage1 - -55 -55 -55 -55 volts 
Zero-Signal DC Plate Current 100 1 00 100 100 ma 
Peak RF Grid Voltage* - 50 50 50 50 volts 
DC Plate Current - 250 250 250 250 ma 
DC Screen Current• 1 0 8 5 4 ma 
Plate Input Power - 250 375 500 625 watts 
Plate Output Pow er 120 215 300 400 watts 
Two-Tone Average DC Plate Current - 190 190 190 190 ma 
Two-Tone Ave rage DC Screen Current• 2 -1 -2 -2 ma 
•Approximate values. 
tAdjust grid bias to obta in listed zero-signal plate current. 

TYPICAL OPERATION 
DC Plate Voltage -
DC Screen Voltage 
DC Grid Voltage -
DC Plate Current -
DC Screen Current• 
DC Grid Current * -
Peak RF Gr id Input Voltage* 
Driving Power* 
Plate Input Power -
Plate Output Pow er 
• Approximate val ues. 

500 1000 1500 volts 
250 250 250 volts 

-100-100 -100 volts 
200 200 200 ma 

31 22 20 ma 
15 14 14 ma 

118 11 7 1 1 7 volts 
1.8 1.7 1.7 watts 

1 00 200 300 watts 
60 1 45 235 watts 

NOTE: " TYPI CAL OP ERATI ON" data are obtainable by calculation from published characterist ic curves and confi rmed by direct tests. The driving power and 
output power shown are substantially correct at frequencies below 175 MHz. Allowance must be made for grid and plate circuit losses. At frequencies 
above 175 MHz. additional allowance must be made for high-frequency effects within the tube itself. Adjustment of the rt grid dri ve to obtain the spe cified 
plate current at the specified grid bias, screen voltage, and plate vol tage is assumed. If this procedure is followed, there will be little va riation in output 
power when tubes are changed , even though there may be some variations in grid and screen currents. The grid and screen currents which result when the 
desired plate current is obtai ned are inciaental and vary from tube to tube . These current va ri ations cause no difficulty so long as the circuit maintains the 
correct voltage in the presence of the variations in current. If grid bias is obtained principally by means of a grid resi stor, the resistor must be adjustable 
to obtain t he required bias voltage when the correct rt driving voltage is appli ed. 



3 

--------------------------et 4CX300A -

APPLICATION 

MECHANICAL 
Mounting - The 4CX300A m ay be operated 

in any position. Recommended sockets for the 
4CX300A are the EIMAC Air-System Sockets 
type SK-700 ( ungrounded cathode ) or type SK-
710 (cathode and one heater contact grounded). 
Both sockets provide connections to all elec
trodes except the anode and each incorporates a 
screen by-pass capacitor of approximately 1100 
µ,µJ. The SK-606 chimney is recommended for 
use with the SK-700 and SK-710 sockets . 

Other sockets suitable for use with the 
4CX300A include the SK-740, SK-760, and SK-
770 . These sockets do not incorporate screen 
by-pass capacitors. The SK-760 and SK-770 
incorporate integral air chimneys. Screen con
tacts are connected to the mounting flange in 
the SK-770 and are, therefore , grounded when 
the socket is installed in the usual manner. 

Cooling - The maximum rated ceramic-to
metal seal temperature for the 4CX300A is 
250 °C. Adequate forced-air cooling must be 
provided to assure that this maximum tempera
ture rating is not exceeded. Air flow require
ments to maintain seal temperatures at 200 °C 
in 50 °C ambient air are tabulated below. 

Sea Level l 0,000 Feet 
Plate 

Dissipation Air Flow Pressure Drop Air Flow Pressure Drop 
(watts) (C FM) (inches of water) (C FM) (inches of water) 

100 2.2 0 .065 3.2 0 .095 
150 3.4 0 .14 4.9 0 .21 
200 4.6 0.26 6.7 0.37 
250 5.9 0.40 8 .6 0.58 
300 7.2 0 .58 10.5 0.85 

A new, more efficient cooling fin design is 
incorporated in the 4CX300A which results in 
lower airflow requirements . This is reflected in 
the table above ( which assumes the use of an 
EIMAC SK-700 or SK-710 socket and SK-606 
chimney). 

At high altitudes and high ambient tempera
tures the flow rate must be increased to obtain 
equivalent cooling. The flow rate and correspon
ding pressure differential must be determined 
individually in such cases , using the maximum 
rated temperature as the criterion for satisfac
tory cooling. 

Cooling effectiveness should also be deter
mined on an individual basis if the 4CX300A is 
operated immersed in an insulating fluid such 
as silicone oil, again using the maximum rated 
temperature as the criterion. 

Impact and Vibration - The 4CX300A is 
designed to operate under impact or vibration 
capable of disabling a conventional tube of sim
ilar power capabilities. Impact forces up to 
50g with 11-millisecond duration, or vibratory 
accelerations up to 20g at frequencies from 20 
to 2000 cycles per second, will not destroy a 
normal 4CX300A unless unduly prolonged. 

It is not suggested that the 4CX300A be sub
jected to abusive treatment unnecessarily, but 
in applications where operation under severe 

environmental conditions is unavoidable the 
4CX300A will provide more reliable service 
than will conventional tubes . 

ELECTRICAL 
Heater Operation - The rated heater voltage 

for the 4CX300A is 6 .0 volts . At frequencies 
higher than 300 megacycles the heater voltage 
should be reduced according to the following 
schedule : 

Frequency ( MHz ) 
Up to 300 
300 to 400 
400 to 500 

Heater Voltage ( Volts) 
6.00 
5.75 
5.50 

The heater voltage must be maintained within 
± 5 % of the selected operating voltage if varia
tions in circuit performance are to be minimized 
and best tube life obtained. 

Cathode Operation - The 4CX300A employs 
a cylindrical indirectly-heated oxide-coated uni
potential cathode. The minimum warm-up time 
is 30 seconds when rated heater voltage is 
applied. 

Grid Operation - The 4CX300A control grid 
has a maximum dissipation rating of 2 .0 watts, 
and precautions should be observed to avoid 
exceeding this rating. The grid bias and driving 
power should be kept near the values shown in 
the Typical Operation sections of the data sheet 
whenever possible . 

At frequencies higher than 300 MHz., the 
driving power required by the circuits associated 
with the tube begins to increase, until at 500 
MHz. , as much as 30 watts of driving power may 
be required. The power dissipated by the control 
grid increases only slightly, however, in spite of 
the greatly increased driving power required by 
the circuit. Satisfactory 500-megahertz opera
tion of the 4CX300A in a stable , "straight
through" amplifier is indicated by grid-current 
values below approximately 25 milliamperes. 

In class-A and class-AB 1 amplifiers , where no 
grid current flows , the grid bias voltage may be 
applied through a resistor. The maximum per
missible series resistance per tube is 100,000 
ohms. 

Screen Operation - The maximum rated 
screen dissipation for the 4CX300A is 12 watts. 
The maximum rated de screen supply voltage is 
300 volts when the tube is operated in class-C 
amplifier or oscillator service , and 400 volts 
when the tube is operated in class-AB or class-B 
amplifier service. 

Under certain operating conditions the screen 
current of a tetrode may reverse. This makes it 
dangerous to rely on a screen-dropping resistor 
or a series regulator to supply the screen voltage 
unless a bleeder or regulator tube is connected 
from screen to cathode. This bleeder should 
draw at least 15 milliamperes for each tube con
nected to the screen supply. 

The power input to the screen can be calcu
lated from the voltage and current whenever 
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the screen-to-cathode potential does not vary. 
Screen modulation or cathode driving of tetrode 
amplifiers can lead to errors in measurement of 
screen input when the effective voltage and cur
rent exceed the indicated de values. When there 
is reason to suspect that the screen input 
exceeds the indicated power, it is advisable to 
maintain the indicated screen power input be
low approximately 75% of the rated screen 
dissipation. 

A screen by-pass capacitor of approximately 
1100 µ,µJ is incorporated in the body of the 
EIMAC SK-700 and SK-710 Air-System Sockets 
and is adequate for normal amplifier operation 
at high and ultra-high radio frequencies. Opera
tion at low radio frequencies or audio frequen
cies may require that additional capacitance 
be connected externally. In the latter case, the 
screen by-pass capacitance within the socket 
helps to eliminate the high-frequency parasitic 
oscillations occasionally encountered in tetrode 
amplifiers. 

The self-neutralizing frequency of the 
4CX300A is above the useful high-frequency 
limit for the tube when either of the sockets 
with integral screen by-pass capacitors is used . 

Plate Operation-The 4CX300A has a finned 
external anode for forced-air cooling. Connec
tion to the anode may be made at the top cap or 
cylindrical cooler shell. The latter is usually 
used when the tube is installed in coaxial lines 
or cavities. 

The absolute maximum plate-dissipation rat
ing for the 4CX300A is 300 watts, which is also 
the rated maximum dissipation for class-C 
amplifier or oscillator applications and for class
B or class-AB amplifier applications. When the 
4CX300A is used in plate-modulated amplifier 
applications, the plate-dissipation rating is 200 

watts under carrier conditions, rising to 300 
watts under 100 % sine-wave modulation. Plate 
dissipation may be permitted to exceed the 
maximum rated value for brief periods , such as 
may occur while tuning. 

The maximum rated plate voltage for class
AB1 operation at frequencies up to 500 mega
hertz is 2500 volts. In class-C telegraphy and 
plate-modulated service the maximum rated 
plate voltage for operation up to 500 megahertz 
is 2000 and 1500 volts respectively. However, 
at frequencies below 250 megahertz, a plate 
potential of 2500 volts may be used in class-C 
telegraphy and FM telephony service. 

Modulation - The 4CX300A can be modu
lated by any of the methods commonly used 
with tetrode tubes. Its large reserve plate dissi
pation makes it especially suited for use in 
screen-modulated and linear amplifiers in which 
the plate efficiency is low. 

Plate modulation can be applied to the 4CX-
300A when it is operated as a class-C amplifier. 
To obtain 100 % modulation with minimum 
distortion the screen supply voltage should be 
modulated in phase with the modulation applied 
to the plate supply voltage. Screen voltage modu
lation factors between 0.75 and 1.00 may be 
used. 

"Self-modulation" of the screen by means of 
a resistor in series with the screen supply line is 
not recommended because of the effects which 
require a bleeder from screen to cathode as de
scribed under "Screen Operation." 

Special Applications - If it is desired to 
operate this tube under conditions widely differ
ent from those given here , write to EIMAC, 
Division of Varian, for information and recom
mendations. 

DIMENSION DATA 
REJ. HOM. MIN, MAX. 
A 2.400 2.300 2.500 
B 1.625 L610 1.640 
C .566 .559 .573 
0 .750 .710 .790 
E .2•0 .280 
F 1.164 1,133 1.195 
J .622 .602 .642 
L .344 .329 .359 
M .203 193 .213 
N .015 .0IO .020 
p .755 .740 .770 
R .'~85 A10 .500 
s .946 ,936 .956 
T 60° 
u ,175 .170 .185 
V .061 .050 .072 

• CONTACT SURFACE 
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E I MAC 
Division of Varian 
SAN C;\R.OS 

CALIFCRNI.._ 

The EIMAC 4CX300Y is a compact integral-finned external-anode 
power tetrode having a maximum plate-dissipation rating of 400 watts. 
The 4CX300Y may be operated at maximum ratings to 110 MHz. 

The all-ceramic-and-metal construction and the internally-unitized 
electrode structure combine to make the 4CX300Y especially durable and 
free from mechanically-induced noise under conditions of severe accelera
tion caused by shock or vibration . 

GENERAL CHARACTERISTICS 
ELECTRICAL 
Cathode: Oxide-Coated , Unipotential 

Heating Time 
Cathode-to-Heater Potential 

Heater : Voltage (See "Application") -
Current ( Er= 6.0 volts) 

Amplification Factor ( Grid to Screen) 

Transconductance ( I1i= 200 ma.) 

Min. N om . 
30 60 

6.0 
3 .0 

4.0 

12,000 

Direct Interelectrode Capacitances , Grounded Cathode: 
Input 
Output 
Feedback 

Max. 
s 

±150 V 

V 
3 .85 A 

5.6 

µ,mhos 

Min. 
30 
3 .9 

Direct Interelectrode Capacitances, Grounded Grid and Screen : 
Input 
Output 
Feedback 

Frequency for Maximum Ratings 

3.9 

4CX300Y 
CERAMIC 

POWER TETRODE 

N om . Max. 
38 
5.0 

0.07 

18 
5.0 

0.01 

110 

pF 
pF 
pF 

pF 
pF 
pF 
MHz 

MECHANICAL 
Base 

Recommended Socket -

Operating Position 

Special, breechblock terminal surfaces 
- EIMAC SK-700 Series 

Maximum Operating Temperatures: 
Ceramic-to-Metal Seals 
Anode Core -

Cooling -

Maximum Over-All Dimensions : 
Height 
Diameter 

Net Weight 

Shipping Weight ( Approximate ) 

(Revised 6-15-66) © 1962, 1966, 1968 by Varian 

-

- Any 

250 °C 
250 °C 

Forced Air 

2 .5 in 
1.65 in 

4 oz 

1 lb 

Pr inted in U.S.A. 
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RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class-C Telegraphy or FM Telephony 
(Ke y-dow n cond itions) 
MAXIMUM ~ATINGS 
DC PLATE VOLTAGE 
DC SCREEN VOLT AGE 
DC GRID VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPAT ION 
GRID DISSIPATION 

2000 VOLTS 
300 VOLTS 

-250 VOLTS 
400 MA 
400 WATTS 

8 WATTS 
1 WATT 

AUDIO-FREQUENCY AMPLIFIER OR 
MODULATOR 
Class-AB1 

MAXIMUM RATINGS (per tube) 

DC PLATE VOLTAGE 
DC SCREEN VOLTAGE -
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

2000 VOLTS 
400 VOLTS 
400 MA 
400 WATTS 

8 WATTS 
1 WATT 

RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB1 (Carrier conditions) 

MAXIMUM RATINGS 

DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPAT ION 
SCREEN DISSIPATION 
GRID DISSIPATION 

2000 VOLTS 
400 VOLTS 
400 MA 
400 WATTS 

8 WATTS 
1 WATT 

RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB1 (Single-Sideband Suppressed-Carrier 

Operation) 

MAXIMUM RATINGS 

DC PLATE VOLT AGE 
DC SCREEN VOLTAGE -
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

2000 VOLTS 
400 VOLTS 
400 MA 
400 WATTS 

8 WATTS 
1 WATT 

PLATE-MODULATED RADIO-FREQUENCY 
AMPLIFIER 
Class-C Te le phony (Carrier conditions) 

MAXIMUM RATINGS 
DC PLATE VOLTAGE 
DC SCREEN VOLTAGE -
DC GRID VOLTAGE 
DC PLATE CURRENT 
PLATE DISS IPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

1500 VOLTS 
300 VOLTS 

-250 VOLTS 
300 MA 
250 WATTS 

8 WATTS 
1 WATT 

TYPICAL OPERATION 

DC Plate Voltage 1000 1500 2000 volts 
DC Screen Voltage 250 250 250 volts 
DC Grid Voltage -90 -90 -90 volts 
DC Plate Current 0 .38 0.4 0 .4 amps 
DC Screen Current• - 31 26 26 mA 
DC Grid Current* 32 33 33 mA 
Peak RF Grid Voltage* 110 110 110 volts 
Driving Power* - 3.5 3.8 3.8 watts 
Plate Input Power 380 600 800 w atts 
Plate Output Power - 240 425 600 watts 
•Approximate values 

TYPICAL OPERATION (Sinusoidal wa ve, two tubes unless noted) 
DC Plate Voltage 1000 1500 2000 volts 
DC Screen Voltage 400 400 400 volts 
DC Grid Voltage 1 -60 -70 -70 volts 
Zero-Signal DC Plate Current - 400 200 200 mA 
Max-Signal DC Plate Current - 800 790 750 mA 
Max-Signal DC Screen Current - 24 16 4 mA 
Effect ive Load , Plate to Plate 2060 3000 5100 ohms 
Peak AF Grid Input Voltage 

(per tube)* 55 65 60 volts 
Dri ving Power - 0 0 0 watts 
Ma x-Signal Plate Output Power 340 800 890 watts 
•Approximate values 
' Adjust gr id bias to obta in listed zero-signal plate cu rrent. 

TYPICAL OPERATION 
DC Plate Voltage 1000 1500 2000 volts 
DC Screen Voltage 400 400 400 volts 
DC Gr id Voltage 1 -60 -70 -70 volts 
Zero-Signal DC Plate Current - 200 100 100 mA 
DC Plate Current 280 210 205 mA 
DC Screen Current* - - 5 -5 -5 mA 
Peak RF Grid Voltage* 28 33 30 volts 
Plate Output Power - 52 110 1 15 watts 
•Ap prox imate values. 
IAdj ust grid bias to obtain listed zero-signa l plate current. 

TYPICAL OPERATION. (Pea k-enve lope cond itions except where 
noted) 

DC Plate Voltage 
DC Screen Voltage 
DC Grid Voltage1 

Zero-S ignal DC Plate Current -
Peak RF Grid Voltage* 
DC Plate Current 
DC Screen Current* -
Plate Input Power 
Plate Output Power -
Two-Tone Average DC Plate Current 
Two-Tone Average DC Screen Current 
•Approximate va lu es. 

1000 
400 
-60 
200 

55 
400 

12 
400 
170 

IAdjust grid bias to obtain li sted zero-signal plate current. 

TYPICAL OPERATION 

DC Plate Voltage 
DC Screen Voltage 
DC Grid Voltage 
DC Plate Current 
DC Screen Current* :. 
DC Grid Current* 
Peak RF Grid Input Voltage* 
Dr ivi ng Power* -
Plate Input Power 
Plate Output Power 
•App roximate va lues. 

1500 
400 
-70 
100 
65 

395 
8 

590 
400 

1000 
250 

-130 
285 

24 
17 

148 
1.7 

285 
165 

2000 volts 
400 volts 

-70 volts 
100 mA 
60 volts 

375 mA 
2 mA 

750 watts 
415 watts 

1500 volts 
250. volts 

-130 volts 
300 mA 

18 mA 
17 mA 

148 volts 
1.7 watts 

500 watts 
300 watts 

NOTE : "TYP IC AL OPERATION" data are obta ined by calcul ation from pub lished characte ristic cu rves. No allowance has been made fo r circuit losses. Ad just
ment of the rf grid drive to obtain the speci fi ed plate current at the specified gr id bias, screen voltage, and plate voltage is assumed. If th is procedure is 
foll owed , th ere will be little var iatio n in outp ut power when tubes are changed, even though there ma y be some variation in grid and screen currents. The grid 
and screen currents which re su lt whe n the desired plate current is obtained are incidenta l and vary from tube to tu be. These current variations cause no 
difficu lty so lo ng as the circui t maintains the correc t voltage in the presence of the variations in curre nt. II grid bias is obtained principally by means of a 
gr id resistor, the resistor must be adj ustable to obta in the required bias vo ltage when the co rrect rf driving voltage is applied. 
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APPLICATION 

MECHANICAL 
Mounting - The 4CX300Y may be operated 

in any position. Recommended sockets for the 
4CX300Y are the EIMAC Air-System Sockets 
type SK-700 ( ungrounded cathode) or type SK-
710 (cathode and one heater contact grounded). 
Both sockets provide connections to all elec
trodes except the anode and each incorporates a 
screen by-pass capacitor of approximately 1100 
pF. The SK-606 chimney is recommended for 
use with the SK-700 and SK-710 sockets. 
Other sockets suitable for use with the 4CX300Y 

include the SK-740 , SK-760 , and SK-770. These 
sockets do not incorporate screen by-pass ca
pacitors . The SK-760 and SK-770 incorporate 
integral air chimneys. Screen contacts are con
nected to the mounting flange in the SK-770 
and are , therefore, grounded when the socket is 
installed in the usual manner. 

Cooling - The maximum rated ceramic-to
metal seal temperature for the 4CX300Y is 
250 °C. Adequate forced-air cooling must be 
provided to assure that this maximum tempera
ture rating is not exceeded. Air-flow require
ments to maintain seal temperatures at 200 °C 
in 50 °C ambient air are tabulated below. 

Plate 
SEA LEVEL 10,000 FEET 

Dissipation Pressu re Pressure 
(Watts) Air Flow Drop ( Inches Air Flow Drop (Inches 

(CFM) of Water) (CFM) of Water) 

100 2.2 0.065 3.2 0.095 
150 3.4 0.14 4.9 0.21 
200 4.6 0.26 6.7 0.37 
250 5.9 0.40 8.6 0.58 
300 7.2 0.58 10.5 0 .85 
350 8.7 0.82 12.7 1.2 
400 10.3 1.12 15.0 1.6 

A new , more efficient cooling fin design is 
incorporated in the 4CX300Y which results in 
lower air-flow requirements. This is reflected in 
the table above (which assumes the use of an 
EIMAC SK-700 or SK-710 socket and SK-606 
chimney). 

At high altitudes and high ambient tempera
tures the flow rate must be increased to obtain 
equivalent cooling. The flow rate and corre
sponding pressure differential must be deter
mined individually in such cases, using the 
maximum rated temperature as the criterion for 
satisfactory cooling. 

Cooling effectiveness should also be determined 
on an individual basis if the 4CX300Y is oper
ated immersed in an insulating fluid such as 
silicone oil, again using the maximum rated 
temperature as the criterion. 

ELECTRICAL 
Heater Operation - The rated heater voltage 

for the 4CX300Y is 6.0 volts. 
The heater voltage must be maintained within 

±5% of the selected operating voltage if vari
ations in circuit performance are to be mini
mized and best tube life obtained. 

Cathode Operation - The 4CX300Y employs 
a cylindrical indirectly-heated oxide-coated uni
potential cathode. The minimum warm-up time 
is 30 seconds when rated heater voltage is applied. 

Grid Operation - The 4CX300Y control grid 
has a maximum dissipation rating of 1.0 watt, 
and precautions should be observed to avoid ex
ceeding this rating. The grid bias and driving 
power should be kept near the values shown in 
the Typical Operation sections of the data sheet 
whenever possible. 

In class-A and class AB 1 amplifiers, where no 
grid current flows , the grid bias voltage may be 
applied through a resistor. The maximum per
missible series resistance per tube is 100,000 
ohms. 

Screen Operation - The maximum rated 
screen dissipation for the 4CX300Y is 8 watts. 
The :maximum rated de screen supply voltage is 
300 volts when the tube is operated in class-C 
amplifier or oscillator service, and 400 volts 
when the tube is operated in class-AB1 or class-B 
amplifier service. 

Under certain operating conditions the screen 
current of a tetrode may reverse. This makes it 
dangerous to rely on a screen-dropping resistor 
or a series regulator to supply the screen voltage 
unless a bleeder or regulator tube is connected 
from screen to cathode. This bleeder should 
draw at least 15 milliamperes for each tube con-
nected to the screen supply. . 

The power input to the screen can be calcu
lated from the voltage and current whenever 
the screen-to-cathode potential does not vary. 
Screen modulation or cathode driving of tetrode 
amplifiers can lead to errors in measurement of 
screen input when the effective voltage and cur
rent exceed the indicated de values. When there 
is reason to suspect that the screen input ex
ceeds the indicated power, it is advisable to 
maintain the indicated screen power input be
low approximately 75% of the rated screen 
dissipation. 

A screen by-pass capacitor of approximately 
1100 µ,µ,f is incorporated in the body of the 
EIMAC SK-700 and SK-710 Air-System Sockets 
and is adequate for normal amplifier operation 
at high and ultra-high radio frequencies. Oper
ation at low radio frequencies or audio frequen
cies may require that additional capacitance be 
connected externally. In the latter case, the 
screen by-pass capacitance within the socket 
helps to eliminate the high-frequency parasitic 
oscillations occasionally encountered in tetrode 
amplifiers. 
The self-neutralizing frequency of the 4CX300Y 

is above the useful high-frequency limit for the 
tube when either of the sockets with integral 
screen by-pass capacitors is used. 

Plate Operation-The 4CX300Y has a finned 
external anode for forced-air cooling. Connec
tion to the anode may be made at the top cap or 
cylindrical cooler shell. The latter is usually used 
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A 

when the tube is installed in coaxial lines or 
cavities. 

The absolute maximum plate-dissipation rating 
for the 4CX300Y is 400 watts , which is also the 
rated maximum dissipation for class-C ampli
fier or oscillator applications and for class-B 
or class-AB 1 amplifier applications. When the 
4CX300Y is used in plate-modulated amplifier 
applications , the plate-dissipation rating is 250 
watts under carrier conditions , rising to 400 
watts under 100 % sine-wave modulation. Plate 
dissipation may be permitted to exceed the max
imum rated value for brief periods , such as may 
occur while tuning. 

The maximum rated plate voltage for class
AB 1 operation is 2000 volts. In class-C tele
graphy and plate-modulated service the maxi
mum rated plate voltage is 2000 and 1500 volts 
respectively . 

Modulation - The 4CX300Y can be modu
lated by any of the methods commonly used with 

0· 
r-E-~~=-~f_ ::::._ ~~ ~-:::. 
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tetrode tubes . Its large reserve plate dissipation 
makes it especially suited for use in screen-mod
ulated and linear amplifiers in which the plate 
efficiency is low. 
Plate modulation can be applied to the 4CX300Y 

when it is operated as a class-C amplifier. To 
obtain 100 % modulation with minimum dis
tortion the screen supply voltage should be mod
ulated in phase with the modulation applied to 
the plate supply voltage. Screen voltage modu
lation factors between 0. 75 and 1.00 may be used. 

··self-modulation" of the screen by means of 
a resistor in series with the screen supply line 
is not recommended because of the effects which 
require a bleeder from screen to cathode as de
scribed under "Screen Operation" above. 

Special Applications-If it is desired to oper
ate this tube under conditions widely different 
from those given here, write to EIMAC, Division 
of Varian , 301 Industrial Way, San Carlos, Cali
fornia , for information and recommendations. 

DIMENSION DATA 
REf NOM. MIN. MAX . 
A 2.300 2.500 
B 1.610 1.640 
C .710 .790 
D .74() .770 
E 1.133 1.195 
F .602 .642 
G ,470 .500 
H . 329 .359 
J .193 .2 13 
K .050 .072 
L .010 .020 
M .936 .956 
N . 170 .185 
p 60· 
a .559 .573 
R . 240 . 280 

• CONTACT SURFACE 
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TECHNICAL DATA 

The Eimac 8321 / 4CX350A and 8322/4CX350F are compact radial beam tetrodes with max
imum plate dissipation of 350 watts and are intended for Class-AB, audio or rf amplifier 
service. These tubes are externally identical to the 4CX250B but contain rugged internal 
construction features. Amplification factor and cathode area have been increased over the 
4CX250B to give higher transconductance and figure of merit. 

The 8321/ 4CX350A and 8322/4CX350F differ only in heater voltage and current; 
the 8321/ 4CX350A is usedat6.0voltswhilethe 8322/ 4CX350F is rated at 26.5 volts . 
Both types are of ceramic and metal construction and are recommended for new 
equipment design. 

ELECTRICAL 

Cathode: 

Heater: 

GENERAL CHARACTERISTICS 

Oxide-Coated, unipotential 
Heating Time - -
Cathode-to-Heater Potential -

Min. Norn. 
30 

6.0 4CX350A Voltage -
4CX350A Current - - - - - 2.9 

4CX350F Voltage -
4CX350F Current -

- - 26.5 
0.66 

Max. 
60 sece 

±1EO volte 

volts 
3.6 amps 

volts 
0.81 amps 

Min. 
Amplification Factor (Grid-to-Screen) - - -

Norn. 
- 13 

8321 
4CX350A 

8322 
4CX350F 

RADIAL-BEAM 
POWER TETRODES 

Max. 

Transconductance (lb= 150 mA) - - - - - - - - - - - - - - 22 ,000 umhos 

Direct Interelectrode Capacitances, Grounded Cathode: 
Input - - - -
Output - - - - - - - -
Feedback - - - -

Direct Interelectrode Capacitances, Grounded Grid and Screen: 
Input - - - - - - - - - - - - - - -
Output - - - - - - - - - - - - -
Feedback - - - - - - - - - - - - - -

MECHANICAL 

Base - - - - - - - -
Maximum Operating Temperatures: 

Ceramic-to-Metal Seals -
Anode Core - - - - - - -

- 22 .2 
5.0 

- 17 .9 
5.0 

26 .2 
6.0 

0.05 

21.9 
6.0 

0.01 

uuf 
uuf 
uuf 

uuf 
uuf 
uuf 

Special 9-pin 

250° C 
250° C 

Recommended Socket - - - - - - - - - - - - Eimac SK- 600 Series 
Operating Position 
Maximum Dimensions: 

Height - -
Seated Height -
Diameter - - - - - -

Cooling 
Net Weight - - -
Shipping Weight (approximate) 

(Effective 6-15-65) c 1968 by Varian 

- - - - - - - - - - - Any 

- 2.464 inch 
- 1.910 inch 
- 1.640 inch 
- Forced air 

4 ounces 
1.6 pounds 

Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



--e 4CX350A/4CX350F----------------

AUDIO-FREQUENCY AMPLIFIER 
OR MODULATOR 

Class-AB, 

MAXIMUM RATINGS (Per tube) 
DC PLATE VOLTAGE 
DC SCREEN VOLT AGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID CURRENT 

* Approximate values. 

2500 MAX. VOLTS 
400 MAX. VOLTS 
300MAX. MA 
350 MAX. WA TIS 

8MAX. WATTS 
2MAX.MA 

1Adjust grid bias to obtain listed zero-signal 
plate current. 

RADIO-FREQUENCY LINEAR AMPLIFIER 

Class-AB 1 ( Single-Sideband Suppressed-Carrier 
Operation) 

MAXIMUM RATINGS 

DC PLATE VOLTAGE 
DC SCREEN VOLTAGE -
DC PLATE CURRENT -
PLATE DISSIPATION 
SCREEN DISSIPATION -
GRID CURRENT 

* Approximate values 

2500 MAX. VOL TS 
400 MAX. VOLTS 
300 MAX. MA 
350 MAX. WA TIS 

8MAX. WATTS 
2MAX.MA 

1Adjust grid bias to obtain listed zero-signal 
plate current. 

TYPICAL OPERATION (Sinusoidal wave, two tubes unless 
noted) 

DC Plate Voltage - - 1000 1500 
DC Screen Voltage - 400 400 
DC Grid Voltage1 -27 -27 
Zero-Signal DC Plate Current - 200 200 
Max-Signal DC Plate Current - - 520 530 
Max-Signal DC Screen Current - -8 -10 
Effective Load, Plate to Plate - - 2600 5000 
Peak AF Grid Input Voltage (per tube)* 21 21 
Driving Power O 0 
Max-Signal Plate Input Power - 560 800 
Max Signal Plate Output Power 190 400 

2200 volts 
400 volts 

-27 volts 
200mA 
580mA 
-6m~ 

7800 ohms 
50 volts 

0 watts 
1260 watts 

770 watts 

TYPICAL OPERATION (Peak-envelope conditions except 
where noted) 

DC Plate Voltage - - 1000 1500 2200 volts 
DC Screen Voltage - 400 400 400 volts 
DC Grid Voltage1 - -27 -27 -27 volts 
Zero-Signal DC Plate Current - 100 100 100 mA 
Peak RF Grid Voltage* 21 21 25 volts 
DC Plate Current 260 265 290 mA 
DC Screen Current* -4 -5 -3 mA 
Plate Input Power 260 400 630 watts 
Plate Output Power 95 200 385 watts 
Two-Tone Average DC Plate Current - 210 215 195 mA 
Two-Tone Average DC Screen Current* -7 -8 -3 mA 
Resonant Load Impedance - 1300 2500 3900 ohms 

NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves. 
No allowance is made for circuit losses of any kind. Adjustment of the rf grid drive to obtain the specified 
plate current at the specified grid bias, screen voltage, and plate voltage is assumed. If this procedure is 
followed, there will be little variation in output power when tubes are changed, even though there may be 
some variations in grid and screen currents. The grid and screen currents which result when the desired 
plate current is obtained are incidental and vary from tube to tube. These current variations cause no 
difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If 
grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the 
required bias voltage when the correct rf driving voltage is applied. 

APPLICATION 

McCHANICAL 

MOUNTING - The 4CX350A and 4CX350F may be 
operated in any position. An Eimac Air-System 
Socket, SK-600 series, or a socket having equivalent 
characteristics, is required. Sockets are available 
with or without built-in screen by-pass capacitors and 
may be obtained with either grounded or ungrounded 
cathode terminals. 

COOLING - Sufficient cooling must be provided for 
the anode, base seals and body seals to maintain 
operating tempe;-atures below the rated maximum 
values. Air requirements to maintain seal tempera
tures at 225°C in 50°C ambient air are tabulated on 
page 3. These requirements apply when the Eimac 

SK-600 or SK-610 socket is used with the SK-606 
chimney and air-flow in the base-to-anode direction. 

At 500 me or below, base-cooling air requirements 
are satisfied automatically when the tube is operated 
in an Eimac Air-System Socket and the recommended 
air-flow rates are used. Experience has shown that if 
reliable long-life operation is to be obtained, the 
cooling air flow must be maintained during standby 
periods when only the heater voltage is applied to the 
tube. The anode cooler should be inspected periodic
ally and cleaned when necessary to remove any dirt, 
which might interfere with effective cooling. 



----------------4CX350A/4CX350F e-
The blower selected in a given application must be 
capable of supplying the desired air flow at a back 
pressure equal to the pressure drop shown below, 
plus any drop encountered in ducts and filters. The 
blower must be designed to deliver the air at the 
desired altitude. 

MINIM UM COOLING AIR-FLOW REQUIREMENTS 

SEA LEVE L 10, 000 FEET 
-- -

Plat e Air-Flow Pressure Ai r-Flow Pressure 
Dissipation (CFM) Drop (Inches (C FM) Drop (Inches 

(Watts) of wate r) of water) 

250 5.3 0.6 7.7 0.85 
300 6.5 0.9 9.5 1.25 
350 7.8 1.2 12.0 1.9 

If cooling methods other than forced air are used, if 
the recommended air-flow rates are not supplied or if 
there is any doubt that the cooling is adequate, it 
should be borne in mind that operating temperature 
is the sole criterion of cooling effectiveness. One 
method of measuring the surface temperatures is by 
the use of a temperature-sensitive lacquer. When 
temperature-sensitive materials are used, extremely 
thin applications must be used to avoid interference 
with the transfer of heat from the tube to the air 
stream, which would cause inaccurate indications. 

VIBRATION - These tubes are capable of satisfact
orily withstanding ordinary shock and vibration, such 
as encountered in shipment and normal handling. The 
tubes will function well in automobile and truck mobile 
installations and similar environments. 

ELECTRICAL 

HEATER - The rated heater vol tag es for the 4CX350A 
and 4CX350F are 6.0 volts and 26.5 volts respec tive
ly and these voltages should be maintained as closely 
as practicable. Short-time variations of the voltage of 
± 10% of the rated value will not damage the tube , but 
variations in performance must be expected. The 
heater voltage should be maintained within ±5% of its 
rated value to minimize variations in performance 
and to obtain maximum tube life. 

CATHODE OPERATION - The cathode is internally 
connected to the four even-numbered base pins , and 
all four of the corresponding socket terminals should 
be used to make connection to the external c ircuits. 
At radio frequencies it is important to keep the cathode 
leads short and direct and to use conductors with 
large areas to minimize the inductive reactances in 
series with the cathode leads. 

It is recommended that rated heater voltage be applied 
for a minimum of 30 seconds before other operating 
voltages are applied. Where the circuit design requires 
the cathode and heater to be operated at different 
potentials , the rated maximum heater-to-cathode 
voltage is 150 vol ts regardless of polarity, 

CONTROL-GRID OPERATION - The grid dissipation 
rating of the 4CX350A and 4CX350F is zero watt. The 
design features which make the tubes capable of maxi
mum power operation without driving the grid into the 
positive region also make it necessary to avoid posi
tive grid operation. The grid current rating of 2.0 
milliamperes allows the flow of positive grid current 
for peak-signal monitoring purposes. 

SCREEN-GRID OPERATION - The maximum rated 
power dissipation for the screen grid is 8 watts, and 
the screen input power should be kept below that 
level. The product of the peak screen voltage and the 
indicated de screen current approximates the screen 
input power except when the screen current indication 
is near zero or negative. 

1n the usual tetrode amplifier, where no signal voltage 
appears between cathode and screen, the peak screen 
voltage is equal to the de screen voltage. 

When signal voltages appear between screen and cath
ode , as in the case of screen-modulated amplifiers or 
cathode-driven tetrode amplifiers, the peak screen
to-cathode voltage is the sum of the d-c screen voltage 
and the peak ac or rf signal voltage applied to 
screen or cathode. 

Protection for the screen can be provided by an over
current relay and by interlocking the screen supply so 
that the plate voltage must be applied before screen 
voltage can be applied . 

The screen current may reverse under certain con
ditions, and produce negative current indications on the 
screen mill iameter. This is a normal characteristic 
of most tetrodes. The screen power supply should be 
designed with this characteristic in mind, so that the 
correct operating voltage will be maintained on the 
screen under all conditions. A current path from 
screen to cathode must be provided by a bleeder re
sistor or shunt regulator connected between screen 
and cathode and arranged to pass approximately 15 
milliamperes per connected screen. An electron tube 
series regulator can be used only when an adequate 
bleeder resistor is provided. 

PLATE OPERATION - The maximum rated plate
dissipation power is 350 watts. The maximum dissi
pation rating may be exceeded for brief periods during 
circuit adjustment without damage to the tube. 

At frequencies up to approximately 30 megacycles the 
top cap on the anode cooler may be used for a plate 
terminal. At higher frequencies a circular clamp or 
spring-finger collect encircling the cylindrical outer 
surface of the anode cooler should be used. 

MULTIPLE OPERATION - Tubes operating inparal
lel or push-pull must share the load equally. It is 
good engineering practice to provide for indi victual 
metering and individual adjustment of the bias or 
screen voltage to equalize the inputs. 

Where overload protection is provided, it should be 
capable of protecting the surviving tube/s in the event 
that one tube should fail. 



----------------4CX350A/4CX350Fe-

UHF OPERATION - The 4CX350A and 4CX350F are 
useful in the UHF region. UHF operation should be 
conducted with heavy plate loading, minimum bias 
and the lowest driving power consistent with satis
factory performance. It is often preferable to operate 
at a sacrifice in efficiency to obtain increased tube 
life. 

Some of the added circuit loss observed in UHF opera
tion is in the base insulator of the tube. It is some
times necessary to use more than the recommended 
minimum air-flow rates to maintain safe operating 
base temperatures at UHF. 

Pl N NO. I . SCREEN GRID 

Pl N NO. 2 . GATHODE 

~IN rw .3. Hl:ATER 

PIN Nd.4 . CATHODE 

PIN N0.5. I.C . DO NOT USE FOR 
EXTERNAL CONNECTION 

P1N NO.& . CATHODE 

PIN !'.0. 7. HEATER 

PIN N0. 8 . CATHODE 

Cf NTEn PIN - CONTROL GRID 

--------i B 1--------<"'4 

(ALIGNED WITH . J 

These tubes may be used in frequency multiplier 
applications. Such operation results in low plate 
efficiency and requires high driving voltages. If the 
frequency multiplier is used as an output power stage, 
it is preferable to operate the final tube as a freq
uency doubler rather than a frequency tripler. 

SPECIAL APPLICATIONS - If it is desired to operate 
these tubes under conditions widely different from those 
given here, write to Application Engineering Department , 
Eimac, Division of Varian , San Carlos, Cal ifornia for 
information and recommendations. 

K 

DIMENSIONS IN INCHES 

DIMENSIONAL DATA 

DIM . I MIN. MAX. REF. 

A 2.324+::2~-~•~6_4 -+--------l 
B I .61 0 I . 640 

C I .BI O 1.910 

o i .750 .810 
E . . 710 .790 

F I I . 406 G ·1-_ 1_e_1__, ___ ,__ __ 

H 

J 
K 

BASE ·. B8-23 6 

J2._E~!§!:lATION) 

.573 

!1il1..U ---" r-07 
CONTROL GRID "" 
GU WE LUG l "" ,------.----~-t----,,.---r 1-----<----,>----+-------< 

NOTES 

ANODE -

RADIATOR 

SCREEN GRID 
(CONTACT OUTER 

CYLINDRICAL 
SURFACE ONLY) 

• 

H 

A 

I * CONTACT SURFACE 

2. REF DIMENSIONS ARE FOR 

INFORMATION ONLY a ARE. 

NOT REQUIRED FOR INSP 

PURPOSES . 



20 

10 

V) 0 I-
.....J 

0 
> 
I 

LU -lQ 
0 
<( 
1-
.....J 

0 
> 
0 
~ 

0 

-20 

-30 

-40 

-50 
0 

~ 

EIMAC 4CX3SOA AND 4CX350F 
TYPICAL CONSTANT 

CURRENT CHARACTERISTICS 
SCREEN VOLTAGE = 300 VOLTS 

---PLATE CURRENT-AMPERES 

---SCREEN CURRENT-AMPERES ,.__C5 0 0 
'.J O 0 

-, . ·_JOO I~--..: ----GRID CURRENT-AMPERES 

~

"' - a C) I 

-~f ~-200 II 
~ I'+-_ ' ~ 10-0~'--::::_~-=---------------------1.20 

-~050 - - -===-- - _ 1.00 1"'--1- ;'-- -= - - _:_) ___ --:::=:> .800 

--;___;---- / - - - - - - 600 

~-/-

1 

_< ___ <_-__ -_-_-_-__ -__ -___ -__ -__ -_-_-_.0_10-______ ::: 

r-----------------------100 .050 

\_ -- ---- ---------0 .010 

;---------------------0 

400 800 1200 1600 2000 

PLATE VOLTAGE-VOL TS 

2400 

.,:.. 
n 
X 
w 

~ I 
' .,:.. 
§ I 

0 .,, 

~ 
I 



(/') 

1-
_J 

0 
> 

10 

0 

-10 

I 
w -20 
0 
<( 
1-
_J 

0 -30 
> 
0 
a::: 
0 -40 

-50 

-60 
0 

0 O p . 

EIMAC 4CX3SOA AND 4CX350F 
TYPICAL CONSTANT 

CURRENT CHARACTERISTICS 
SCREEN VOLTAGE = 400 VOLTS 

--PLATE CURRENT-AMPERES 

-- -SCREEN CURRENT-AMPERES 

- - --GRID CURRENT-AMPERES 

~==) 
------.020 

--=-~ -----------

---0 

----------------------

1.20 

1.00 

.800 

.600 

.400 

.200 

.100 

.050 

.010 

-----------------------------0 

400 800 1200 

PLATE VOLTAGE-VOL TS 

1600 2000 
. 
' 

I 
~ 
~ 
n 
>< w 
u, 
0 
)> 

' ~ n 
>< w 
u, 
0 
-n 
I 

2400 



TECHNICAL DATA 

The EIMAC 8904/ 4CX350FJ is a compact radial-beam tetrode 
with a maximum plate dissipation of 350 watts, intended for Class 
AB linear rf amplifier service. The tube has rugged internal con
struction features. 

The 8904/ 4CX350FJ may be used as an exact replacement for 
the 8322/ 4CX350F in most applications, requiring only minor circuit 
adjustment and retuning. The tube has improved intermodulation 
distortion characteristics. It contains a 26. 5 volt heater, and is 
recommended for new equipment designs. 

GENERAL CHARACTERISTICS1 

ELECTRICAL 

Cathode: Oxide-coated, Unipotential 
Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.5 ± 1.3 V 
Current, at 26.5 volts . . . . . . . . . . . . . . . . . . 0.65 A 

Transconductance (Average): 
lb= 150 mAdc ......................................... . 

Amplification Factor (Average): 
Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ . 

Direct Interelectrode Capacitances (grounded cathode) 2 

Cin ................................................ . 
Cout ............................................... . 
Cgp ................................................ . 

8904 
4CX350FJ 

RADIAL BEAM 
POWER TETRODE 

22,000 µmhos 

17 

22.0 pF 
5.9 pF 

0.033 pF 

1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In
dustries Association Standard RS-191. 

MECHANICAL 

Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Special 9-pin, JEDEC B8-236 
Recommended Air-System Socket . . . . . . . . . . . . . . . . . . . . . . . . . . . EIMAC SK-600 Series 
Recommended Air Chimney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EIMAC SK-600 Series 
Maximum Overall Dimensions: 

Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.46 in; 62.59 mm 
Diameter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.64 in; 41.65 mm 

Operating Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Any 
Cooling ................................................... Forced Air 

(Effective 9-1-71) © by Varian Printed in U.S.A. 

EIMAC division of varian I 3 01 industrial way / san carlos / californi a 94070 



8904/4CX35 OFJ 

2 

Net Weight (Approximate) ..... . 
Shipping Weight (Approximate) ... . 
Maximum Operating Temperature: 

Anode Core and metal/ ceramic seals 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB 1 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE ............. 
DC SCREEN VOLTAGE ............ 
DC PLATE CURRENT ...... . ...... 
PLATE DISSIPATION ............. 
SCREEN DISSIPATION . ........... 
GRID CURRENT ................ 

2500 

400 
300 

350 

8 

2 

VOLTS 

VOLTS 
MA 

WATTS 

WATTS 

MA 

1. Adjust to specified Zero-Signal Plate Current. 

2. Approximate value. 

4 oz; 113 gm 
1.6 lb; 3.5 kg 

...... 250°C 

TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB1, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 

Plate Voltage ........... . 
Screen Voltage . .... ...... . 
Grid Voltage 1 ........... . 
Zero-Signal Plate Current .... . 
Single-Tone Plate Current .... . 
Single-Tone Screen Current 2 .. . 
Useful Output Power 3 ...... . 
Resonant Load Impedance .. . . . 
Intermodulation Distortion 4 

3rd Order Products . . . . . . 
5th Order Products ...... . 

3. Power delivered to the load. 

1400 
300 
-14 
80 

165 
6 

100 
3600 

-45 
-50 

2200 Vdc 
400 Vdc 
-19 Vdc 
100 mAdc 
227 mAdc 

8 mAdc 
250 W 

5000 n 
-40 dB 
-45 db 

4. The IMO products are referenced against one tone 
of a two-equal-tone signal. 

NOTE: TYPICAL OPERATION data is obtained from direct measurement. Adjustment of the rf grid voltage to obtain the 
specified bias, screen, and plate voltages is assumed. If this procedure is fol lowed, there wi 11 be I ittle varia
tion in output power when the tube is changed, even though there may be some variation in screen current, 
which is incidental and which will vary from tube to tube. These current variations cause no difficulty so long 
as the circuit maintains the correct screen grid voltage in the presence of the variations in current. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Heater: Current at 26.5 volts ............ . 
Interelectrode Capacitancesl (grounded cathode): 

Cin . 
Cout 
Cgp. 

Min. 

0.50 

20.0 
5.6 

Max. 

0.81 A 

24.0 pF 
6.2 pF 

0.038 pF 

APPLICATION 

MECHANICAL 

MOUNTING - The 4CX350FJ may be operated 

in any position. An EIMAC Air-System Socket, 

SK-600 series, or a socket having equivalent 

characteristics, is required. Sockets are available 

with or without built-in screen bypass capacitors 

and may be obtained with either grounded or un

grounded cathode terminals. Air chimneys are 

also available for these sockets, including a unit 

which securely clamps the tube into place in the 

socket for applications where environmental 

stress is anticipated. 

COOLING - Sufficient cooling must be provided 

for the anode, base seals, and body seals to 

maintain operating temperatures below the rated 

maximum value. Air requirements to maintain 

seal temperatures at 225° C in 50° C ambient air 

are shown. These values apply when the EIMAC 



SK-600 or SK-610 socket is used with the SK-606 
chimney, with air flowing in the base-to-anode 
direction. 

Minimum Cooling Air Flow Requirements 

Plate Sea Level 10,000 Feet 

Di ssi pat ion Air Flow Approx. Air Flow Approx. 
(watts) (cfm) Press.drop (cfm) Press .droP, 

In. H2O In, H2O 

250 5.3 0.6 7.7 0.85 
300 6.5 0.9 9.5 1.25 
350 7.8 1.2 12.0 1.90 

Experience has shown that if reliable long-life 
operation is to be obtained, the cooling air flow 
must be maintained during standby periods when 
only the heater voltage is applied to the tube. 
The anode cooler should be inspected periodically 
and cleaned when necessary to remove any dirt, 
which may interfere with effective cooling. 

The blower selected in any given application 
must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
shown, plus any drop encountered in ducts and 
filters,and the blower must be designed to deliver 
the air at the desired altitude. 

It should be borne in mind that operating tempera
ture is the sole criterion of cooling effectiveness. 
One method of measuring the surface temperature 
is by the use of a temperature-sensitive lacquer 
or pa int. When these materials are used, thin a p
plicati ons must be used to avoid interference with 
the transfer of heat from the tube to the air 
stream, which would cause inaccurate indications. 

SHOCK AND VIBRATION - The 4CX350FJ is 
recommended for applications where environ
mental stress is anticipated and re liable opera
tion must be maintained under these circum
stances. The tube is routinely tested at a vibra
tion level of 10 G, over the frequency range of 28 
to 750 Hertz, with full operating voltages applied, 

and also tested under 90 G long-duration (11 
milliseconds) shock conditions, also with volt
ages applied. When shock or vibration stressing 
is expectE'd, it is extremely important that rela
tive motion between socket and tube be prevented 

or restricted by clamping the tube into place. This 
may be done with EI MAC Air-System Socket 
SK-620 or SK-630 and the EIMAC SK-636B chim
ney, which includes a clamping mechanism. 

8904/4CX350FJ 

ELECTRICAL 

HEAT ER - The heater voltage for the 4CX350F J 
is 26 .5 volts and should be maintained as closely 
as possible. Short-time variations of ±10% of 
the rated value will not damage the tube, but 
voltage should be maintained within ±5% of rated 
value to minimize variations in performance and 
to obtain maximum life. 

CATHODE OPERATION - The cathode is in
ternally connected to the four even-numbered base 
pins, and all four corresponding socket terminals 
shou ld be used to make connection to the external 
circuits. At radio frequencies it is important to 
keep cathode leads short and direct and to use 
conductors with large areas to minimize inductive 
reactance in series with the cathode leads. 

It is recommended that rated heater voltage be 
applied for a minimum of 60 seconds before other 
operating voltages are applied. Where the circuit 

design requires the cathode and heater to be op
erated at different potentials, the rated maximum 
heater-to-cathode voltage is 150 volts, regard less 
of polarity. 

STANDBY OPERATION - When equipment is 
designed for very low-duty operation,where stand
by periods of many hours or even days at one 
time are anticipated, it is good engineering prac
tice to inc 1 u de circuitry for reduction of the 
heater voltage of an oxide-cathode tube during 
the standby periods. This will greatly minimize 
the release of sublimation products within the 
tube. A reduction in heater voltage of 10% from 
the nominal value is recommended during such 
long standby periods, with simultaneous switch
ing to normal v o 1 ta ge when the equipment is 
switched from STANDBY to OPERATE. A re
duction in heater voltage of more than 10% is 
possible if operation is not attempted for several 
seconds after switching from the STANDBY to the 
OPERATE mode. 

CONTROL-GRID OPERATION - The grid dissi
pation rating of the 4CX350FJ is zero watts. The 
grid current rating of 2.0 milliamperes allows the 
flow of positive grid current for peak-signal moni
toring purposes. 

SCREEN-GRID OPERATION - The maximum 
rated power dissipation for the screen grid of the 

3 



89 04/4CX35 OFJ 

4 

4CX350FJ is 8.0 watts, and the screen input 
power should be kept be low that leve I. The pro
duct of the peak screen voltage and the indicated 
de screen current approximates the screen input 
power except when the screen current indication 
is near zero or negative . In the usua 1 tetrode 
amplifier, where no signal voltage appears be
tween cathode and screen, the peak screen volt
age is equal to the de screen voltage. 

If tuning of a linear amplifier circuit is to be done 
under single-tone conditions, extra care should be 
exercised to be sure the screen dissipation rating 
is not exceeded, as this is often the limiting 
factor during this type of operation. 

Protection for the screen can be provided by an 
over-current rela y and by interlocking the screen 
supply so the plate voltage must be applied be

fore screen voltage can be applied. 

The screen current may reverse under certain 
conditions and produce negative current indica
tions on the screen milliameter. This is a normal 
characteristic of most tetrodes. The screen power 
supply should be designed with this characteristic 
in mind, so that the correct operating voltage will 

be maintained on the screen under all conditions. 

A current path from the screen to cathode must be 
provided by a bleeder resistor or shunt regulator 
connected between screen and cathode and ar
ranged to pass approximately 15 milliamperes per 
connected screen. A series regulator circuit can 
be used only when an adequate bleeder resistor 
is provided. 

PLATE OPERATION - The maximum rated 
plate-dissipation power for the 4CX350FJ is 350 

watts . The maximum dissipation rating may be 
exceeded for brief periods during circuit adjust
ment without damage to the tube . 

At frequencies up to approximately 30 Megahertz 
the top cap on the anode cooler may be used for a 
plate terminal. At higher frequencies a circular 
clamp or spring-finger collet encircling the outer 
surface of the anode cooler should be used. 

MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally. 
It is good engineering practice to provide for in
dividual metering and individual adjustment of 
the bias or screen voltage to equalize inputs. 

Where overload protection is provided , it should 
be capable of protecting the surviving tube(s) in 
the event one tube should fail. 

UHF OPERATION - The 4CX350FJ is useful in 
the UHF region. Operation at these frequencies 
should be conducted with heavy plate loading and 

the lowest driving power consistent with satis
factory performance. It is often preferable to op

erate at a sacrifice in efficiency to obtain in
creased tube life. 

INTERELECTRODE CAPACITANCE - The 
actual internal interele ctrode capacitance of a 
tube is influenced by many variables in most 
applications, such as st ra y capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 

values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con
structed test fixtures which effectively shield 
all extern a 1 tube leads from each other and 
eliminates any capacitance reading to "ground". 

The test is performed on a cold tube. Other 

factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif
ferent manufacturers. The capacitance values 
shown in the manufacturer's technical data, or 
test specifications, normally are taken in ac
cordance with Standard RS-191 . 

The equipment designer is therefore cau
tioned to make allowance for the actual capaci
tance values which will exist in any normal 
application. Measurements should be taken with 
the socket and mounting which represent ap
proximate final layout if capacitance values are 
highly significant in the design . 

HIGH VOLTAGE - The 4CX350FJ operates at 

voltages which can be deadly, and the equipment 
must be designed properly and operating pre
cautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and terminals, 
with interlock switches to open the primary cir
cuits of the power supplies and to discharge high-



voltage condensers whenever access doors are 
opened . Interlock switches must not be bypassed 
or " cheated " to allow operation with access 
doors open. Always remember that HIGH VOLT
AGE CAN KILL. 

PIN No. I: SCREEN GRID 

PIN No. 2: CATHODE 
PIN No. 3: HEAlER 
PIN No.4: CATHODE 
PIN No.5: I.C. DO NOT USE FOR EXTERNAL CONNECTION 
PIN No.6: CATHODE 
PIN No.7'. HEATER 
PIN No.a: CATHODE 
CENTER PIN'. CONTROL GRID 

--------1B1--------

l~E~X-----
(ALIGNED WITH " 
CONTROL GRID 
GUIDE WG) 

ANODE---
RADIA'TOO 

SCREEN GRID 
(CONTACT OUTER 
CYLINDRICAL 
SLRFfiCE ONLY) 

8 904/4CX3 50 FJ 

SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif
ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, CA 94070, for infor
mation and recommendations. 

DIMEN SIONAL DATA 

DIM. 
INCHES MILLIMETERS 

MIN. MAX. MIN. MAX. 
A 2. 324 2.464 59.03 62 .59 
B 1.610 1.640 40 .89 41.66 
C 1.810 1.910 45.97 48 .51 
D 0 .750 0 .810 19.05 20.57 
E 0 .710 0 .790 18 .03 20.07 

F -- 1.406 -- 35.71 
G 0.187 -- 4.75 --

BASE, B8 -23 6 
H 

(JEDEC DESIGNATION ) 

J 0 .559 0 .573 14.20 14.55 
K 0 .240 -- 6 .10 --

NOTES: 
I.REF DIMS. ARE FOR INR). ONLY 

AND ARE NOT REQD. FOR 
INSPECIDN P~POSES. 

2. (*) CONTACT SURF/ICE 

A 
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TECHNICAL DATA 

The EIMAC 4CX600B and 4CX600F are ceramic/ metal, air cooled radial 
beam tetrodes designed for use in wideband amplifiers, particularly dis

tributed amplifiers. 

The mechanical and electrical features of these tubes are compatible 
with wideband amplifier circuit requirements ; i.e., low lead inductance, 
low input and output capacitances, small size and high transconductance. 

Rugged construction consisting of a unitized electrode· structure and 
direct mounting to the chassis combine to make the 4CX600B and 4CX600F 

suitable for environments of severe shock and vibration. 

The maximum rated plate dissipation of either type is 600 watts. 

GENERAL CHARACTERISTICS 1 

ELECTRICAL 

Cathode : (4CX600B) Oxide Coated, Unipotential 

4CX600B 
4CX600F 

RADIAL BEAM 
POWER TETRODE 

Heater: Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0 ± 0.3 V 
Current, at 6.0 volts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 A 

Cathode: (4CX600F) Oxide Coated, Unipotential 
Heater : Voltage ........ . 

Current, at 26. 5 volts 

Transconductance ( Average): 

It = 0.6 Ade ...................................... . 
Input Conductance: 

lb = 0.6 Ade (F = 30 MHz) ... .. ......................... . 
Direct Interelectrode Capacitances (grounded cathode)2 

Input . . . . . . . . . . . . . . . . . . . • . • • • • • • • • • • • • · • • • 
Output . . . . . . . . . . . . . . . ... .... . ... ............ . 
Feedback . . . . . . . . . . . . . ....... . ....... .. ... . .. . 

Frequency of Maximum Rating: 

26.5 ± 1.3 V 

1.05 A 

41,000 11mhos 

. 0.1 X 10-3 mhos 

45 pF 
5.8 pF 

0.10 pF 

cw ........................................ . ..... . 500 MHz 

1. Characteristics and operating values are based upon performance tests. These figures may change without noti -ce 
as the result of additional data or product refinement. EIMAC Division of Varian should be consu lted before using 
this information for final equipment design . 

2. In Shielded Fixture. 

(Effective 3-20-70) © 1970 by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



4CX600B/4CX600F 

MECHANICAL 

Maximum Overall Dimensions: 

Length .. 

Diameter . 

Net Weight . 

Operating Position 

Maximum Operating Temperature: 

Ceramic/ Metal Seals and Anode Core 

SK-680 capacitor when used 
Cooling 

Base ................ . 

BROADBAND LINEAR AMPLIFIER 
Class AB 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE . ...... . ... . 
DC SCREEN VOLTAGE ....... .. .. . 
DC GRID VO LTAGE . .. • .. •. ...... 
DC PLATE CURRENT .. ... .. .. ... . 
PLATE DISSIPATION ...•......... 
SCREEN DISSIPATION . 
GRID DISSIPATION ... . ... ... ... . 

RADIO FREQUENCY POWER AMPLIFIER 
Class AB 

(Key-Down Conditions) 

ABSOLUTE MAXIMUM RATINGS (890 MHz ): 

DC PLA TE VOLTAGE ....... • ...... 
DC SCREEN VOLTAGE ........ . . .. . 
DC GRID VOLTAGE .... .. ... . 
DC PLATE CURRENT ...... .. . 
PLATE DISSIPATION ........ . 
SCREEN DISSIPATION 
GRID DISSI PATION .. 

1. Approximate value 

3000 
400 

-150 
0.6 
6J0 

15 
3 

2500 
400 

-150 
0.6 
600 

15 
3 

VOLTS 
VOLTS 
VO LTS 
AMPERE 
WATTS 
WATTS 
WATTS 

VO LTS 
VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 

2. Grid driven. Grounded screen. rf grounded cathode. 

3. For CW operation on 865 MHz heater voltage is re
duced 15%. Inquire for voltage recommended for 
other UHF conditions. 

2 

2.45 in ; 62.23 mm 
2.08 in; 52.83 mm 

7 .0 oz; 198 gm 

. . . . . . Any 

TYPICA L OPERA Tl ON 

Plate Vol tage ..... .. ' .... . 1000 
Screen Voltage ........... 275 
Grid Vol tage 1 . . . . ....... -40 
Zero-Signal Plate Current ... 100 
Single Tone Plate Current .... 570 
Single-Tone Screen C.irrent 2 .. 32 
Peak rf Grid Vo ltage ....... 44 
Screen Dissipation • • • • • I • 8.8 
Pl ate Input Power ... ' . .... 570 
Pl ate Dissipation . ..... .. . 250 
Pl ate Output Power ........ 320 
Rf Load Impedance .. . . . . . . 765 

1500 
275 
-40 
100 
580 

29 
43 

8.0 
870 
280 
590 

1225 

250° C 

150° C 
Air 

Special 

2500 Vdc 
275 Vdc 
-40 Vdc 
100 mAdc 
585 mAdc 

17 mAdc 
42 V 

4.7 w 
1460 w 

460 w 
1000 w 
2325 n 

1. Adjust to specified zero-signal de plate current. 
2. Approxima te value. 

4CX600F TYPICAL OPERATION 

Frequency ............•.... 
Plate to Cathode Vo ltage ...... . 
Screen to Cathode Voltage ..... . 
Grid Voltage . ........... •.. 
Plate Current . . ....... .. ... . 
Screen Current 1 ............. . 
Grid Current 1, ..... ... ...•.. 
Zero-Signal de Pla1e Currentl ..... 
Measured Driving Powerl .....•.. 
Plate Input Power ........... . 
Plate Dissipation .. ..... .... . 
Useful Output Power ......... . 
Heater Voltage 3 ............ . 
Gain ...•...•............ 
Efficiency ..... ... ........ . 
Bandwidth (3db) output circuit . .. . 

NOTE NOTE 
2 4 

432 
1830 

300 
-54 
600 
7.5 
12 
20 
25 

1 100 
350 
700 

22.0 
15.0 

65 
10.7 

865 MHz 
2000 Vdc 

300 Vdc 
-53 Vdc 
600 mAdc 

8 mAdc 
-1.0 mAdc 

15 mAdc 
52 W 

1200 W 
550 W 
585 W 

22.0 V 
10.4 db 

48 % 
13.5 MHz 

4. Grid driven. Neutralized cavity . Grounded screen. 



RADIO-FREQUENCY POWER AMPLIFIER 
Class-B, Television Service (Frequencies to 890 MHz) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE . 2500 VOLTS 
DC SCREEN VOLTAGE 400 VOLTS 
DC PLATE CURRENT . 0.6 AMPERE 
PLATE DISSIPATION 600 WATTS 
SCREEN DISSIPATION 15 WATTS 
GRID DISSIPATION . 3 WATTS 
DC GRID VOLTAGE -150 VOLTS 

TYPICAL OPERATION (865 MHz) 
Grid driven, neutralized cavity, grounded screen. Rf 
grounded cathode, single tuned input and output circuits. 
Output circuit efficiency 80%. 

4CX600B/4CX600F 

Plate to Cathode Voltage ...... .... . 
Screen to Cathode Voltage .......•.. 
Grid Voltage1 ...•......•..•..... 
Heater voltage (See note 3 page 2) 
Bandwidth at 3 db points .......... . 
Zero-Signal de Plate Current ........ . 
During Sync-Pulse 

de PI ate Current .....••••••••.. 
Pulse Screen Current1 ........... . 
Drive Power 1 .......•.......•. 
Zero-Signal de Plate Current ......• 
Plate Dissipation ............. . 
Useful Power Output ........... . 

Black Level: 
de Pl ate Current . . . . . . . , ..... . 
Drive Power 1 .............•... 
Zero-Signal de Plate Current .•..... 
Plate Dissipation ............. . 
Usefu I Power Output ........... . 

1 . Approximate 

2000 Vdc 
300 Vdc 
-54 Vdc 

9 MHz 
100 mAdc 

600 mAdc 
8 mAdc 

52 W 
100 mAdc 
550 W 
585 W 

450 mAdc 
25 W 

100 mAdc 
550 W 
350 W 

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little var iation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained princiµal ly 
by means of a gr id resistor, the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 

4CX600B 
Heater: Current at 6.0 volts 
Cathode Warmup Time .... 
4CX600F 

Heater: Current at 26.5 volts 

Min. 

4.0 
180 

0.85 

Max. 

4.7 A 
sec. 

1.25 A 
Cathode \llarmup Time ........................ . 180 sec. 
Interelectrode Capacitances 1 (grounded cathode connection) 

Input ... 
Output .. 
Feedback 

42 
5.3 

48 pF 
6.3 pF 
0.2 pF 

APPLICATION 
MECHANICAL 
MOUNTING - The 4CX600B and 4CX600F may 

be mounted in any position. No socket is re

quired. The tube may be mounted directly on the 
SK-680 Screen Bypass Capacitor which in turn is 

mounted to the chassis with four screws. The 

chassis thickness should be 0.062 inches to in

sure adequate space for connections to the base 

of the tube and care should be exercised to in-

sure a flat mounting surface to minimize cathode 

lead inductance. 

COOLING - Sufficient forced-air cooling must 

be provided to maintain the anode core and seal 

temperatures below 250°C. The tabulation (page 
4) lists the minimum cooling requirements at sea 

level and 10,000 feet with S0° C ambient air. 
At VHF and UHF, additional cooling air will be 

required due to circuit loss, a portion of which 

is chargeable to the tu be. 

3. 



4CX600B/4CX600F 

Air cooling of the tube base is required. 10 
CFM minimum should be directed straight up 
toward the center of tube base from a duct or 
blower, not more than 2-1/2 inches from the tube. 

PLATE SEA LEVEL 10,000 FEET 
DISS!-

PATION AIR STATIC AIR STATIC 
FLOW PRESSURE FLOW PRESSURE 

(WATTS) (CFM) (W.C.) (CFM) (W.C.) 

300 5.5 0.14 8.0 0.20 

450 11.4 0.47 16.6 0.68 

600 14.1 0.65 20.6 0.94 

The following diagram illustrates a typical 
cooling installation. 

t t 

l AIR FL.OW 

AIR DUCT 
OR BLDWER 

I AIR FL.OW 

FIG. I 

In cases where there is any doubt regarding 
the adequacy of the supplied cooling, it should 
be borne in mind that operating temperature is 
the sole criterion of cooling effectiveness. 

4. 

ELECTRICAL 
HEATER - The rated heater voltage is 6.0 
volts for the 4CX600B and 26.5 volts for the 
4CX600F. The voltage, as measured at the tube, 
should be maintained at this value to minimize 
variations in operation and to obtain maximum 
tube life. In no case should the voltage be al
lowed to exceed 5% above the rated value. (See 
note 3 page 2). 

The cathode and one side of the heater are 
• internally connected. 

It is recommended that the heater voltage be 
applied for a period of not less than three min
utes before current is drawn from the cathode. 
Tube operation will stabilize after a period of 
approximately five minutes from a cold start. 

GRID OPERATION - The 4CX600B and 
4CX600F control grid has a maximum dissipation 
of 3.0 watts and precautions should be observed 
to avoid exceeding this rating. Derating of the 

control grid dissipation will be necessary if the 
base flange temperature exceeds 150° C. 

The 4CX600B and 4CX600F have four threaded 
grid pins on the base of the tube. These pins 
can be used separately or in parallel to control 
the amount of grid lead inductance to suit the 
requirements of the circuit. The grid lead in
ductance for one pin is 2.4 nanohenries. 

Caution should be excercised when tightening 
the nuts on the control grid pins. Maximum torque 
of three inch-pounds is sufficient for good elec
trical connection and should not be exceeded due 
to possible damage to the vacuum seal. 

SCREEN OPERATION - The maximum rated 
screen dissipation for the 4CX600B and 4CX600F 
is 15 watts. 

Under certain operating conditions the screen 
current of a tetrode may re verse as indicated on 
the screen current meter. This condition is the 
result of secondary emission from the screen and 
is normal for a power tetrode. If the impedance of 
the screen power supply is high, negative screen 
current will cause the screen voltage to approach 
the anode voltage , and the results will be a run
away condition which could lead to a catastrophic 
failure. This condition can be avoided if suf
ficient bleeder current is drawn from the screen 
supply by an appropriate bleeder or regulator 

tube. The recommended bleeder current for the 
4CX600B and 4CX600F is 20 mA for each tube 
connected to a common screen power supply. 



A low inductance screen bypass capacitor, 
Eimac SK-680, is available for the 4CX600B and 
4CX600F. This capacitor is easily installed with 
six 0-80 screws. With the SK-680 capacitor in
stalled, the screen self-resonant frequency of 
the 4CX600B or 4CX600F is in excess of 900 
MHz. 

PLATE OPERATION - The maximum rated 
plate dissipation power for the 4CX600B and 

4CX600B/4CX600F 

4CX600F is 600 watts. Except for brief periods 
during circuit adjustments, this maximum value 
should not be exceeded. Connection to the anode 

is accomplished by a clamp around the anode. 

SPECIAL APPLICATIONS - If it is desired to 
operate the tube under conditions different from 
those given here, contact the Power Grid Divi
sion, EIMAC Division of Varian, San Carlos, 
California, 94070, for information and recom
mendations. 

5. 



4CX600B/4CX600F 

C 

A 

6 

---------< B >---------1-

--------< K 1--------1~ 

'\_ 

ANODE 

SCREEN 
GRID 

"'-H EATER 
CATHODE 

CONTROL GRID 
!SEE NOTE 1) 
14 PINS ) 

HEATER 
(SEE NOTE 1) 

DIMENSIONAL DATA 

DIM . 
INCHES MILLIMETERS 

MIN . MAX. MIN . MAX. 

A -- 2.450 -- 62.23 

B 2 .040 2.080 51.82 52.83 

C 1.825 1.975 46.35 50.16 

D .675 .810 17.14 20.57 

E .720 .800 18 .29 20.32 

F 1.305 1.325 33.15 33.65 

G .130 .155 3.30 3.94 

H .130 .180 3.30 4.57 

K 1.710 1.750 43.43 44.45 

L 1.930 2.025 49.02 51.43 
p .550 .600 13.97 15.24 

R 88° 92° 88° 92° 

s .180 .21 0 4.57 5.33 

w .250 .300 6.35 7.62 

NOTES: 

1. 2-56 UNC-2A 

2. REF. DIM . ARE FOR INFO . ONLY AND ARE 
NOT REO'O . FOR INSPECTION PURPOSES . 
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TECHNICAL DATA 

The EIMAC 8809/4CX600J is a ceramic/ metal, 
forced-air cooled, radial beam tetrode with a rated 
maximum plate dissipation of 600 watts. It is a low
voltage, high-current tube specifically designed for 
exceptionally low intermodulation distortion and low 
grid interception. The low distortion characteristics 
make the 8809/ 4CX600J especially suitable for 
radio-frequency and audio-frequency linear amplifier 
service. 

8809 
4CX600J 

8921 
4CX600JA 
ULTRA LINEAR 

POWER TETRODE 

The 8921/ 4CX600J A has a larger anode cooler for reduced cooling air pressure-drop. It is elec
trically identical to the 4CX600J. 

GENERAL CHARACTERISTICSl 

ELECTRICAL 

Cathode: Oxide Coated, Unipotential 
Heater: Voltage ...................................... . 

Current, at 6.0 volts .............................. . 
Cathode -Heater Potential (maximum) ................... . 

Transconductance (Average): 
lb=0.3 Ade, Ec2 =350 Vdc .............................. . 

Direct Interelectrode Capacitance (grounded cathode) 2 

Cin .............................................. . 
Cout ............................................. . 
Cgp .............................................. . 

6.0 ± .3 V 
5.4 A 

±150 V 

27,000 µmhos 

50.0 pF 
6.3 pF 
.13 pF 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In
dustries Association Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions: 
4CX600J 4CX600JA 

Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.71 in; 68.8 mm 2.71 in; 68.8 mm 
Diameter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.08 in; 52.8 mm 2.52 in; 64.0 mm 

Net Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.7oz; 218 gm 9.0oz; 255 gm 
Operating Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Any 
Maximum Operating Temperature: 

Ceramic/ Metal Seals ............................................ 250°C 
Anode Core ................................................. 250°C 

(Effective 8-15-71) © by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



4CX600J/4CX600JA 

2 

Cooling ............... . 
Base ................. . 
Recommended Air System Socket 
Recommended Air Chimney ( 4CX600J). 
Recommended Air Chimney ( 4CX600J A). 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN Class AB 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE ..... .. . ..... . 
DC SCREEN VOLT AGE ............ . 
DC PLATE CURRENT ..... .... .... . 
PLATE DISSIPATION ............. . 
SCREEN DISSIPATION ............ . 
GRID DISSIPATION .............. . 

3000 VOLTS 
450 VOLTS 
0.6 AMPERE 
600 WATTS 

15 WATTS 
1 WATT 

TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB, Grid Driven , Peak Envelope or Modulation Crest 
Conditions. 

Plate Voltage . . . . . . . . . . . . 2000 2000 2500 Vdc 
See Notes ............ (4) (5& 6) 
Screen Voltage . ..... ... ... 350 350 350 Vdc 
Gr id Voltage 1 ... ... ...... -41 -41 -41 Vdc 
Zero-Signal Plate Current ..... 300 200 175 mAdc 
Single-Tone Plate Current .... . 500 497 680 mAdc 
Two-Tone Plate Current ... ' .. 350 365 475 mAdc 
Single-Tone Screen Current 3 ... 5 16 30 mAdc 

AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR Class AB, Grid Driven (Sinusoidal 

Wave) 

ABSOLUTE MAXIMUM RATINGS (per tube) 

DC PLATE VOLTAGE . ... ' . .. .... 3000 VOLTS 

DC SCREEN VOLT AGE .. .. . . . . . . . 450 VOLTS 

DC PLATE CURRENT ...... ...... .6 AMPERE 

PLATE DISSIPATION .. ...... .. .. 600 WATTS 

SCREEN DISSIPATION . . . . . . . . . . . 15 WATTS 

GRID DISSIPATION .. ..... .... .. 1 WATT 

Forced air 
JEDEC B8-236 

SK-607 
SK-646 
SK-656 

Two-Tone Screen Current3 . . . . . -2 3 10 mAdc 
Single-Tone Grid Current3. . . . . 0 0 0.5 mAdc 
Two-Tone Grid Current3 . .... . 0 0 0.2 mAdc 
Peak rf Grid to Ground Voltage 3 . 32 39.5 70 v 
Single-Tone Useful Output Power 550 553 1100 W 
Resonant Load Impedance ..... 2000 2000 2000 {1 
Intermodulation Distortion Products2 

3rd Order . . . . . . . . . . . . . -43 -46 -40 db 
5th Order . . . . . . . . . . . . . -43 -51 -40 db 

1. Adjust to specified zero-signal de plate current, 

2. The intermodulation distortion products will be as 
specified or better for all levels from zero-signal to 
maximum outout power and are referenced against one 
tone of a two equal tone signal. 

3. Approximate values . 

4. Cathode resistor 11 ohms, bypassed by 4000 pF. 

5. Cathode resistor 11 ohms, no bypass capacitor. 

6. Complex signal such that de plate current maximum 
rating of 600 mA not exceeded. 

TYPICAL OPERATION (Two Tubes) Class AB1 

Plate Voltage ........... . 
Screen Voltage ... ..... .. . 
Grid Voltage 1/ 3 . .... ... . . 
Zero-Signal Plate Current ... . 
Max. Signal Plate Current . . . . 
Zero-Signal Screen Current .. . 
Max. Signal Screen Current .. . 
Peak af Grid Voltage 2 ..... . 
Plate Output Power .. .... . . 
Load Resistance(plate to plate) 

1. Approximate value. 
2. Per Tube . 

2000 2500 2800 Vdc 
350 350 350 Vdc 
-52 -52 -52 Vdc 
200 200 200 mAdc 

1.13 1.14 1.14 Ade 
-1 -2 0 mAdc 
52 48 52 mAdc 
46 46 46 V 

1430 1720 1985 W 
3850 4200 4800 D 

3. Adjust to give stated zero-signal plate current. 

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents whi ch result when the desired plate current is obta ined are ir'lcidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Heater: Current at 6.0 volts 
Cathode Warmup Time .... 

Min. 

5.0 
5 

Max. 

5.8 A 
minutes 



4CX600J/4CX600JA 

Interelectrode Capacitances1(grounded cathode connection) 
Cin . 

Min. 
46.0 

5.7 

Max. 
54.0 pF 
7.0 pF 
.2 pF 

Cout 
Cgp. 

1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In
dustries Association Standard RS-191. 

APPLICATION 

COOLING - The maximum temperature rating for 
the anode core of the 4CX600J is 250° C. Suffi
cient forced air circulation must be provided to 
keep the temperature of the anode at the base of 
the cooling fins and the temperature of the ceram
ic/ metal seals below 250° C. Air flow require
ments to maintain seal temperature at 225 ° C in 
ambient air are tabulated below (for operation 
below 30 megahertz), for the tube mounted in the 
recommended air-system socket and chimney, and 
air flowing in the base-to-anode direction. 

Since the power dissipated by the heater re
presents about 33 watts and since grid plus 
screen dissipation can represent addition a 1 
power, allowance has been made in preparing this 
tabulation for an additional 40 watts dissipation. 

The blower s e 1 e ct e d in a given application 
must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
shown below plus any drop encountered in ducts 
and filters. 

At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva
lent cooling. 

4CX600J 

Plate Sea Level 10,000 FEET 
Dissipation Air Flow Press.Drop Air Flow R-ess.Drop 

Watts CFM in. CFM in. 
water water 

300 7.0 .3 10.2 .45 
450 12.2 .53 17.7 .78 
600 26.5 .81 38.7 1.18 

4CX600JA 

300 7.0 .08 10.2 .11 
450 12.2 .13 17.7 .19 
600 26.5 .21 38.7 .30 

HEATER - The rated heater voltage for these 
tubes is 6.0 volts. The voltage, as measured at 
the socket, should be maintained at this value to 
minimize variations in operation and to obtain 
maximum tube life. In no case should the voltage 
be allowed to exceed 5% above the rated value 
except for short periods. 

It is recommended that the heater voltage be 
a pp lied for a period of not less than 5 minutes 
before other operating voltages are applied. 

Refer to the EIMAC Division of Varian for 
special instructions if it is necessary to reduce 
cathode warmup time. 

GRID OPERATION - The grid dissipation rating 
of these tubes is 1 watt. The design features 
which make these such extremely linear tubes 
also contribute to very low grid interception. The 
grid may be driven into the positive grid region 
in the typical operation of the tube. 

SCREEN OPERATION - Tetrode tubes may ex
hibit reversed screen current to a greater or les
ser degree depending on the individual tube. The 
4CX600J and 4CX600JA, under some operating 
conditions, may indicate negative screen currents 
in the order of 10 milliamperes. 

The maximum rated power dissipation for the 
screen grid is 15 watts and the screen power 
should be kept below this level. The product of 
the peak screen voltage and the indicated de 
screen current approximates the screen input 
power except when the screen current indication 
is near zero or negative. In the usual tetrode 
amplifier, where no signal voltage appears be
tween cathode and screen, the peak screen volt
age is equal to the de screen voltage. Experience 
has shown that the screen will operate within the 
limits established for this tube if the indicated 
screen current, plate voltage and drive voltage 
approximate the "Typical Operation" values. 

The screen supply voltage must be maintained 
constant for any values of negative and positive 
screen currents that may be encountered. Danger
ously high plate currents may flow if the screen 
power supply exhibits a rising voltage character
istic with negative screen current. Stabilization 
may be accomplished in several different ways. A 
bleeder resistor may be connected from screen to 
cathode; a zener regulator may be connected from 
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screen to cathode; or an electron-tube regulator 
circuit may be used in the screen supply. It is 
absolutely essential to use a bleeder if a series 
regulator is employed. The screen bleeder current 
should approximate 20 milliamperes to adequately 
stabilize the screen voltage. It should be observed 
that this bleeder power may be usefully employed 
to energize low-power stages of the transmitter. 

PLATE OPERATION - The maximum rated plate 
dissipation power is 600 watts. Except for brief 

periods during circuit adjustments, this maximum 
value should not be exceeded. 

The top cap on the anode cooler may be used 
as a plate terminal at low frequencies or a cir
cular clamp or spring-fin ger collet encircling the 
cylindrical outer surface of the anode cooler may 
be used at high frequencies. 

Points of electrical contact with the anode 
cooler should be kept clean and free of oxide to 
minimize radio-frequency loses. The anode cooler 
should be inspected periodically and cleaned 
when necessary to remove any dirt which might 
interfere with effective cooling. 

INTERMODULATION DISTORTION - The typi
cal radio frequency linear amplifier operating 
conditions, including the distortion data, are 
based on actual operation in a grid-driven ampli

fied. Because the 4CX600J and 4CX600JA have 
very low grid interception it is possible to drive 
the grid positive with minimum adverse effects 
upon the distortion level or upon the driver. Class 
AB2 linear amplifier operation is therefore pos
sible and recommended . It is also recommended 
that a low impedance driver be used and that the 
input of the 4CX600J or 4CX600J A be swamped 
with a 1000 ohm resistor from grid to cathode so 
as to prov id e an almost constant load to the 

driver . 
In general, linearity is improved as grid bias 

value is shifted toward Class A operation. Line
arity may also be improved without sacrifice of 
efficiency by use of cathode resistors bypassed 
for rf, or with no bypass capacitor. See "Radio 
Frequency Linear Amplifier, Ty pica 1 Operation". 

CAUTION -HIGH VOLT AGE - Operating voltage 
for the 4CX600J and 4CX600J A can be deadly, so 
the equipment must be designed properly and 
operating precautions must be followed. Design 

4CX600J/4CX600JA 

equipment so that no one can come in contact 

with high voltages. All equipment must include 
safety enclosures for high voltage circuits and 
terminals, with interlock switches to open the 
primary circuits of the power supply and to dis
charge high voltage capacitors whenever access 
doors are opened. Interlock switches must not be 
bypassed or "cheated" to allow operation with 

access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 

INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Ind us tries Association St a n d a rd 
RS-191. This requires the use of specially con
structed test fixtures which effectively shield 
all extern a 1 tube leads from each other and 
eliminates any capacitance reading to "ground ". 
The test is performed on a cold tube. Other fac
tors being equal, controlling internal tube capaci
tance in this way normally assures good inter
changeability of tubes over a period of time, even 
when the tube may be made by different manu
facturers. The capacitance values shown in the 

manufacturer's technical data, or test specifica
tions, normally are taken in accordance with 
Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the act u a 1 capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi
cant in the design. 

SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif
ferent from those listed here , write to Power Grid 

Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, for 
information and recommendations. 
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4CX600J/4CX600JA 

i-------l B I------

DIM . 

A 

B 

C 

A D 
E 

F 

G 

H 

J 

K 

L 
M 

N 

B 

6 

8809/ 4CX600J 
DIMENSIONAL DATA 

INCHES MILLIMETERS 

MIN. MAX. MIN . MAX. 

2.507 2 .707 63 .68 68.76 

2.050 2.080 52 .07 52.83 

1.973 2.173 50.11 55.19 

0.910 1.030 23.11 26.16 

0.710 0.790 18.03 20.07 

-- 1.406 -- 35.71 

0.187 -- 4.75 --
BASE: B8-236 

(JEDEC DESIGNATION) 

0 .559 0 .573 14.20 14.55 

0.240 -- 6 .10 --
1.175 1.190 29.85 30.23 

1.325 1.360 33.66 34.54 

0.205 -- 5 . 21 --
8921 /4CX600JA 

2.485 2.515 63.00 63.80 

ALL ELSE SAME AS ABOVE 

PIN DATA 
PIN I a/OR BASE RING-SCREEN GRID 
PINS 2,4,7 -CONTROL GRID 
PINS 3,6/3- CATHODE 
PIN 5-1-EATER 
CENTER PIN- HEATER 



TECHNICAL DATA 

The EIMAC 8168/ 4CX1000A is a ceramic/ metal, forced-air cooled, 
radial-beam tetrode with a rated maximum plate dissipation of 1000 watts. 
It is a low-voltage, high-current tube specifically designed for Class-ABl 
rf linear-amplifier or audio-amplifier applications where its high gain may 
be used to advantage. At its rated maximum plate voltage of 3000 volts, it 
is capable of producing 1630 watts of peak-envelope output power. Two 
8168 / 4CX1000As operating in Class-AB1 will produce 3260 watts of audio 
power. 

GENERAL CHARACTERISTICS1 

ELECTRICAL 

Cathode : Oxide Coated, Unipotential 
Heater: Voltage . . . . . . . . . . . . . . . . . . . . . . . 6.0 1: 0.3 V 

Current, at 6.0 volts . . . . . . . . . . . . . . . . . 9.0 A 
Transconductance (Average): 

lb = 1.0 Ade ......................... . 
Direct Interelectrode Capacitances (grounded cathode)2 

Input .............. • • . • • • • • • • • • • • · · · 
Output ................................ . 
Feedback .............................. . 

37,000 µmhos 

81 pF 
11.8 pF 

0.015 pF 
Direct Interelectrode Capacitances (grounded grid and screen)2 

8168 
4CX1000A 

CERAMIC 
POWER TETRODE 

Input ....................... .... .................... . 35.5 pF 
12 pF 

0.004 pF 
Output ............................................... . 
Feedback .....................•........................ 

Frequency of Maximum Rating: 
cw ................................................ . 110 MHz 

1. Characteristics and operating vci lues are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Divis ion of Varian should be consulted before 
using this information for final equipment design. 

2. In Shielded Fixture. 

MECHANICAL 

Maximum Overall Dimensions: 
Length ................... . 
Diameter ............ ..... . 

Net Weight ................. . 
Operating Position ........... .. . 

(Revised 5-1-70) © 1963, 1966, 1967 Varian 

4.80 in; 122 mm 
3.37 in;85. 5 mm 

27 oz; 768 gm 
. ....... Any 

Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos I california 94070 



-~4CX1000A 

Maximum Operating Temperature : 

Ceramic/ Metal Seals 

Anode Core 
Cooling 
Base 
Recommended Socket . 
Recommended Chimney 

RADIO FREQUENCY LINEAR AMPLIFIER 

GRID DRIVEN 
Class AB1 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE .. . . . . . . . . . . . . 
DC SCREEN VOLTAGE . . . . . . . . . . . . . 
DC PLATE CURRENT ..... . ...... 
PLATE lJISSIPATION .. . ...... . 
SCREEN DISSIPATION ....... 
GRID DISSIPATION .......... 

3000 
400 
1.0 

1000 
12 

0 

VOLTS 
VOLTS 

......... 250° C 
. . . .. . ... 250° C 

Forced Air 
. . . . . . . Special, breec hblock terminal surfaces 

EIMAC SK-800 Series 
. .................. EIMAC SK-806 Series 

TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB1 Grid Driven, Peak Envelope or Modulation 
Crest Conditions 

Plate Voltage . ... . ... ... 2000 
Screen Vol ta~e . . . • . 325 
Grid Voltage ... , • • -60 

AMPERE 

Zero-Signal Plate Current . . . 250 
Single Tone Plate Current . . . 890 
Two-Tone Plate Current . .. . 645 
Zero-Signal Screen Current . . 8 

2500 
325 
-6 0 
250 
885 
650 

6 
35 

8 
1300 

3000 Vdc 
325 Vdc 
-60 Vdc 
250 mAdc 
875 mAdc 
635 mAdc 

5 mAdc 
35 mAdc 

8 mAdc 
1630 W 

WATTS 
WATTS 

Single-Tone Screen Current2. . 35 
Two-Tone ScreE.n Current2 . . . 10 

WATT Pl ate Output Power . . . . . . . 930 

1. Adjust to specified zero-signal de plate current . 

2. Approximate value. 

AUDI O FREQUEN CY POWER AMPLIFIER OR 
MODULATOR 
C lass AB1, Grid Driven(Sinusoidal Wave) 

MAXIMUM RATINGS (Per Tube) 

DC PLATE VOLTAGE ....... ..... . . 3000 
DC SCREEN VOLTAGE .... . . . . . ' .. . 400 
DC PLATE CURRENT . . .... ... ...... 1.0 

PLATE DISSIPATION .............. 1000 

SCREEN DISSIPATION . . . . . . . . . . . . . 12 
GRID DISSIPATION ..... . .... ... .. 0 

VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATT 

TYPICAL OPERATION (Two Tubes ) 

Plate Vo ltage .... .... .. 2000 2500 3000 Vdc 
Screen Voltage .. ....... 325 325 325 Vd: 
Grid Voltage 1,.2 ...... . .. -60 -60 -60 Vdc 
Zero-Signal Plate Current '. 500 500 500 mAdc 
Max Signal Plate Current . . 1.78 1.77 1.75 Ade 
Zero-Signa_l Screen Current1 .. 16 12 10 mAdc 
Max Signal Screen Current 1 .. 70 70 70 mAdc 
Plate Output Power . 1860 2600 3260 w 
Load Resistance 

(p late to plate) 2040 2850 3860 n 
1, Approximate value . 
2. Adjust to give stated zero-signal plate current. 

N DTE: TYPICAL OPERATION data are obtained by calculat ion from pub Ii shed characteristic curves. Adjustment of the 
rf grid voltage to obtain the specified plate current at the specified bias , screen and plate voltages is as
sumed. If th is procedure is followed, there will be litt le variation in output power when the tube is changed , 
even though there may be some variation in grid and screen current. The grid and sc

0

reen currents which result 
when the desired plate current is obtained are incidental and vary from tube to tube. These current variations 
cause no difficul ty so long as the circuit maintains the Gorrect voltage in the presence of the variati ons in 
current. When grid drive is applied, the screen voltage required to obta in the specified value of plate current 

without drawing grid current may vary somewhat from the typical values shown. 

2. 



4CX1000A e-
RANGE VALUES FOR EQUIPMENT DESIGN 

Min. Max. 

Heater: Current at 6.0 volts ..................... . 8.1 9.9 A 
Cathode Warmup Time ...................... . 3 min. 

Interelectrode Capacitancesl (grounded cathode connection) 

Input 
Output 

Feedback 

1. In shielded fixture 

75 
10.8 

88 pF 

12.8 pF 

0.022 pF 

APPLICATION 

MECHANICAL 

COOLING - Sufficient cooling must be provided 
for the anode and ceramic/ metal seals to main
tain operating temperatures below the rated 
maximum values: 

Ceramic / Metal Seals 
Anode Core 

250° C 
250° C 

A flow rate of 25 cubic feet per minute will 
be adequate for operation at maximum rated plate 
dissipation at sea level and with inlet air tem
peratures up to 40° C. Under these conditions, 
25 cfm of air flow corresponds to a pressure 
difference across the tube and socket of 0. 2 
inch of water column. Experience has shown that 
if reliable long-life operation is to be obtained, 
the cooling air flow must be maintained during 
standby periods when only the heater voltage is 
applied to the tube. 
At higher altitudes and at VHF increased air 
flow will be required. For example, at an alti 
tube of 10,000 feet, a flow rate of 37 cfm will 
be required and will be obtained with a pressure 
drop across tube and socket of 0.3 inch of water 
column. In selecting a blower for use at high 
altitudes, care must be taken to assure that the 
blower is designed to deliver the desired vol
ume of air at the co rresponding pressure drop 
and at the particular altitude. 

In cases where there is any doubt regarding 
the adequacy of the supplied cooling, it should 
be borne in mind that operating temperature is 
the sole criterion of cooling effectiveness. Sur
face temperatures may be easily and effectively 
measured by using one of the several tempera
ture-sensitive paints or sticks available from 
various chemical or scientific-equipment suppli-

ers. When these materials are used, extremely 
thin applications must be made to avoid inter
ference with the transfer of heat from the tube 
to the air stream, which would cause inaccurate 
indications. 

The 4CX1000A is tested for vibration (noise) 
from 10 Hz to 500 Hz. Vibration level is 10 G 
units peak 28 Hz to 500 Hz. Below 28 Hz vibra
tion double amplitude is .25 inch. 

The 4CX1000A is tested for shock, 50 G, 11 
ms, three axes, after which the tube must be 
within specification for grid bias voltage and 
gas current. 

ELECTRICAL 

HEATER - The rated heater voltage for the 
4CX1000A is 6.0 volts . The voltage, as measured 
at the socket, should be maintained at this value 

to minimize variations in operation and to ob
tain maximum tube life. In no case should the 
voltage be allowed to exceed 5% above the rated 
value. 

The cathode and one side of the heater are 
internally connected. 

It is recommended that the heater voltage be 
app lied for a period of not less than 3 minutes 
before other operating voltages are applied. 

From an initial cold condition , tube operation 
will stabilize after a period of approximately 5 
minutes. 

GRID OPERATION - The grid dissipation 
rating of the 4CX1000A is zero watts . The 
design features which make the tube capable 

3. 



of maximum power operation without driving the 

grid into the positive region also make it nec
essary to avoid p:)Sitive-grid operation. 

Although the average grid-current rating is 
zero, peak grid currents of less than fi ve-milli -
amperes as read on a five-milliampere meter 
may be permitted to fl ow for peak-signal moni
toring purposes. 

SCREEN OPERATION - Tetrode tubes may 

exhibit reversed screen current to a greater or 
lesser degree depending on individual tube de
sign . This characteristic is prominent in the 
4CX1000A and , under some operating condi
tions, indicated negative screen currents in the 
order of 25 milliamperes may be encountered. 

The maximum rated power dissipation for 
the screen grid in the 4CX1000A is 12 watts and 

the screen power should be kept below this level. 

The product of the peak screen voltage and the 

indicated de screen current a wroximates the 
screen input power except when the screen cur
rent indication is near zero or negative. In the 
usual tetrode amplifier, where no signal volt
age appears between cathode and screen, the 

peak screen voltage is equal to the de screen 
voltage. Experience has shown that the screen 
will operate within the limits established for 
this tube if the indicated screen current, plate 
voltage and drive voltage approximate the "Typi
cal Operation" values. 

The screen supply voltage must be main
tained constant for any va lues of negative and 

positive screen currents that may be encoun-

4CX100 0A Iii!!'-
tered. Dangerously high plate currents may flow 

if the screen power supply exhibits a rising 
voltage characteristic with negative screen cur
rent. Stabilization may be accomplished in sev
eral different ways. A bleeder resistor may be 
connected from screen to cathode; a combin
ation of VR tubes may be connected from screen 
to cathode; or an electron-tube regulator cir
cuit may be used in the screen supply. It is abso

lutely essential to use a bleeder if a series elec

tron-tube regulator is employed. The screen 
bleeder current should approximate 70 milliam
peres to adequately stabilize the screen voltage. 
It should be observed that this bleeder power 
may be usefully employed to energize low-power 
stages of the transmitter. 

PLATE OPERATION - The maximum rated plate 
dissipation power is 1000 watts. Except for 

brief periods during circuit adjustments, this 
maximum value should not be exceeded. 

The top cap on the anode cooler may be used 
as a plate terminal at low frequencies or a cir
cular clamp or spring-finger collet encircling the 
cylindrical outer surface of the anode cooler 
may be used at high frequencies. 

SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions different from 
those given here, write to the Power Grid Tube 
Marketing Department, EIMAC Division of Varian, 
San Carlos, California 94070, for information 
and recommendations . 

4. 
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DIMENSIONAL DATA 

DIM . 
INCHES 

MIN . 
A 3.335 

B 0.807 

C 1.870 

D 2 .250D 

E 2 .1 95 

F 3.410 

G 4 .600 

H 0 .965 

J 0 .690 

K 0.415 

L 0.140 

M 0 .020 

N 0.700 
p 0 .314D 

R 55° 

s 115° 

T 0.470 

u 0 .025 
V 0.045D 

~ CONTACT AREA 

/ 

77 I 
1 ~ lr 

'

1---------1--I-- DO NOT CONTACT ¢ I THIS AREA 

I I l 

'---\--+-+-- VENT HOLE LOCATIONS 
NOT CRITICAL 

MAX. 

3 .365 

0.817 

1.900 

2.300 D 

2.380 

3.550 

4 .800 

0 .988 

0.710 

0.435 

0 .1 65 

0 .030 

0 .800 

0.326D 

65° 

125° 

0 .530 

0 .048 
0 .070D 

MILLIMETERS 

MI N. MAX . 

84.71 85.47 

20.50 20.75 

47.50 48.26 

57.15D 58.42D 

55.75 60.45 

86.61 90.17 

116.84 121.92 

24.51 25. 10 

17.53 18.03 

10. 54 11 .05 

3.56 4 .1 9 

0 .5 1 0 .76 

17.78 20.32 

7.98D 8.28D 

55° 65° 

115° 125° 

11.9 4 13.46 

0 .63 1. 22 
1. 14 1. 78 
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The Eimac 8352/ 4CX1000K is a ceramic and metal , forced-air cooled, radial
beam tetrode with a rated maximum plate dissipation of 1000 watts . It is a low-voltage, 
high-current tube specifically designed for Class-AB, rf linear-amplifier applications 
where its high gain and low distortion characteristics may be used to advantage. 
The 8352/ 4CX1000K is similar to the 8168/ 4CX1000A but contains a solid screen ring 
that improves isolation between input and output circuits and permits use of the tube 
in UHF service. 

GENERAL CHARACTERISTICS 

ELECTRICAL 
Cathode: Oxide Coated, Unipotential 

Heating Time 
Heater: Voltage 

Curre nt 
Transconductance { lb= 1.0 ampere) -
Direct lnterelectrode Capacita nces, Grounded Cathode:* 

Input -
Output 
Fe edback 

Direct lnterelectrode Capacitances, Grounded Grid and Screen:* 
Input -
Output 
Feedback 

Maximum Useable Frequency 

*In shielded fixture. 

MECHANICAL 

Min. 
3 

8.1 

77 

11 

Norn. Max. 
minutes 

b.0 volts 
9.9 amperes 

37 ,000 umhos 

90 uuf 
13 uuf 

0.022 uuf 

8352 
4CX1000K 

CERAMIC 

POWER TETRODE 

~ 8352 
~ - 4C_X1000K 

Min. Norn. Max. 
32.5 38.0 uuf 

11 13 uuf 
0.004 uuf 

400 Mc 

Base Sp ecial, breech block te rminal surfaces 
Maximum Operating Temperatures : 

Ceramic-to-M etal Seals 
Anode Core 

Recommended Socket 
Operatin g Position 
Maximum Over-All Dim ensions: 

Height 
Diameter 

Net Weight 

RADIO-FREQUENCY 
LINEAR AMPLIFIER-Class AB or B 
( Single Side-Band Suppressed -Carrier Operation) 

MAX IM UM RATINGS 
DC PLATE VOLTAGE 3000 MAX. WATTS 
DC SCREEN VOLTAGE 400 MAX. VOLTS 
DC PLATE CURRENT 1.0 MAX. AMP 
PLATE DISSIPATION 1000 MAX. WATTS 
SCREEN DISSIPATION 12 MAX. WATTS 
GRID DISSIPATION 0 MAX. WATTS 

(Re vised 8- 20-66) © 1964, 1966, 1969 by Varian 

2so 0 c 
2so 0 c 

Eimac SK-820 or SK-830 

TYPICAL OPERATION (Frequencies below 30 
DC Plate Voltage 
DC Screen Vo ltage -
DC Grid Voltage ' 
Zero-Signal DC Plate Current 
Single-Tone DC Plate Current 
Two-Tone Average DC Plate Current -

Zero-Signal DC Screen Current• 
Single-Tone DC Screen Current• 
Two-Tone Average DC Screen Current • 

Plate Output Power 

*Approximate values. 

Mc) 
2000 2500 

325 325 
-60 -60 

250 250 
890 885 
645 650 

8 6 
35 35 
10 8 

930 1300 

- Any 

4.8 inches 
3.37 inches 

27 ounces 

3000 volts 
325 volts 

-60 volts 
250 mA 

875 mA 

635 mA 
5 mA 

35 mA 
8 mA 

1630 walls 

1Adjust grid bias to obta in listed zero-signal plate current. 

Printed in U.S.A. 



-e 4CX1000K--------------------------

AUDIO AMPLIFIER OR MODULATOR Class AB, 
MAXIMUM RATINGS 

DC PLATE VOLTAGE 

DC SCREEN VOLTAGE 

DC PLATE CURRENT 

PLATE DISSIPATION 

SCREEN DISSIPATION 

GRID DISSIPATION 

3000 MAX. VOLTS 

400 MAX. VOL TS 

1.0 MAX. AMP 

1000 MAX. WATTS 

12 MAX. WATTS 

0 MAX. WATTS 

TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 
DC Plate Voltage 2000 2500 3000 volts 
DC Screen Voltage 325 325 325 volts 
DC Grid Voltage' --60 --60 --60 volts 
Zero-Signal DC Plate Current 500 500 500 mA 
Max-Signal DC Plate Current 1.78 1.77 1.75 amps 
Zero-Signal DC Screen Current• 16 12 10 mA 
Max-Signal DC Screen Current• 70 70 70 mA 
Effect ive Load, Plate to Plate 2040 2850 3680 ohms 
Drivin g Power 0 0 0 watts 

Max-Signal Plate Output Power 1860 2600 3260 watts 

•Approximate values. 
1Adjust grid bias to obtain listed zero-signal plate current. 

"TYPICAL OPERATION" data are obtained by calculation from published characteristic curves; NO ALLOWANCE is made for circuit losses. 
Adjustment of the grid bias to obtain the specific zero-signal plate current is assumed. The screen voltage required to obtain the listed value 
of maximum plate current, without drawing grid current, MAY VARY from the typical values shown. These conditions are valid to approximately 100 
Mc . at higher frequencies, power output will be lower due to tube and circuit losses. 

APPLICATION 
MECHANICAL 

Cooling-Sufficient cooling must be provided for the 
anode and ceramic-to-metal seals to maintain operating 
temperatures below the rated maximum values: 

Ceramic-to-Metal Seals 
Anode Core 

250 °c 
250°C 

A flow rate of 25 cubic feet per minute will be 
adequate for operation at maximum rated plate dissi
pation at sea level and with inlet air temperatures up to 
40 °C. Under these conditions, 25 cfm of air flow cor
responds to a pressure difference across the tube and 
socket of 0.2 inch of water column. Experience has 
shown that if reliable long-life operation is to be ob
tained, the cooling air flow must be maintained during 
standby periods when only the heater voltage is ap
plied to the tube. 

At higher altitudes and at UHF increased air flow 
will be required. For example, at an altitude of 10,000 
feet, a flow rate of 37 cfm will be required and will be 
obtained with a pressure drop across tube and socket of 
0.3 inch of water column. In selecting a blower for 
use at high altitudes, care must be taken to assure that 
the blower is designed to deliver the desired volume of 
air at the corresponding pressure drop and at the 
particular altitude. 

In cases where there is any doubt regarding the 
adequacy of the supplied cooling, it should be borne in 
mind that operating temperature is the sole criterion 
of cooling effectiveness. Surface temperatures may be 
easily and effectively measured by using one of the 
several temperature-sensitive paints or sticks available 
from various chemical or scientific-equipment suppli
ers. When these materials are used, extremely thin 
applications must be made to avoid interference with 
the transfer of heat from the tube to the air sb·eam, 
which would cause inaccurate indications. 

ELECTRICAL 

Heater-The rated heater voltage for the 4CX1000K 
is 6.0 volts. The voltage, as measured at the socket, 
should be maintained at this value to minimize varia
tions in operation and to obtain maximum tube life. In 
no case should the voltage be allowed to exceed 5% 
above or below the rated value. 

The cathode and one side of the heater are inter
nally connected. 

It is recommended that the heater voltage be ap
plied for a period of not less than 3 minutes before 
other operating voltages are applied. From an initial 
cold condition, tube operation will stabilize after a 
period of approximately 5 minutes . 

Control Grid Operation-The grid dissipation rating 
of the 4CX1000K is zero watts . The design features 
which make the tube capable of maximum power op
eration without driving the grid into the positive region 
also make it necessary to avoid positive-grid operation. 

Although the average grid-current rating is zero, 
peak grid currents of less than five milliamperes as read 
on a five-milliamperes meter may be permitted to flow 
for peak-signal monitoring purposes. 

Screen Grid Operation-Tetrode tubes may exhibit 
reversed screen current to a greater or lesser degree de
pending on individual h1be design. This characteristic 
is prominent in the 4CX1000K and, under some op
erating conditions, indicated negative screen currents 
in the order of 25 milliamperes may be encountered. 

The maximum rated power dissipation for the 
screen grid in the 4CX1000K is 12 watts and the 
screen power should be kept below this level. The 
product of the peak screen voltage and the indicated 
de screen current approximates the screen input power 
except when the screen current indication is near zero 
or negative. In the usual tetrode amplifier, where no 
signal voltage appears between cathode and screen, the 
peak screen voltage is equal to the de screen voltage. 
Experience has shown that the screen will operate 
within the limits established for this t-ube if the indi
cated screen current, plate voltage and drive voltage 
approximate the 'Typical Operation" values. 

The screen supply voltage must be maintained 
constant for any values of negative and positive screen 
currents that may be encountered. Dangerously high 
plate currents may flow if the screen power supply 
exhibits a rising voltage characteristic with negative 
screen current. Stabilization may be accomplished in 
several different ways. A bleeder resistor may be con
nected from screen to cathode; a combination of VR 
tubes may be connected from screen to cathode; or 
an electron-tube regulator circuit may be used in the 



--------------------------4CX1000K e-
screen supply. It is absolutely essential to use a bleeder 
if a series electron-tube regulator is employed. The 
screen bleeder current should approximate 70 milli
amperes to adequately stabilize the screen voltage. 
It should be observed that this bleeder power may be 
usefully employed to energize low-power stages of 
the transmitter. 

Plate Operation-The maximum rated plate dis
sipation power is 1000 watts. Except for brief periods 
during circuit adjushnents, this maximum value should 
not be exceeded. 

The top cap on the anode cooler may be used as 
a plate terminal at low frequencies or a circular clamp 
or spring-finger collet encircling the cylindrical outer 

------•~--------

SCREEN 

surface of the anode cooler may be used at high fre
quencies. 

Points of electrical contact with the anode cooler 
should be kept clean and free of oxide to minimize 
radio-frequency losses. The anode cooler should be 
inspected periodically and cleaned when necessary to 
remove any dirt which might interfere with effective 
cooling. 

Special Applications - If it is desired to operate this 
tube under conditions different from those given here, 
write to the Power Grid Tube Marketing, EIMAC, Divi
sion of Varian. San Carlos California , for information 
and recommendations. 

DIMENSIONS IN INCHEB 

DIMENSIONAL DATA 

REF, MIN. MAX. NOM, 

A 3.335 3.365 
B .807 .817 
C I ,nn I . urn 

D 2250 2.300 
E 2.195 2.380 
F 3.410 3.550 
G 4.600 4.800 
H .950 1.000 
J .675 .725 
K .400 .450 
L .140 .170 
M .020 .030 
N .700 .800 -

p .314 .326 
R 55° 65° 
s 115° 125° 
T .470 .530 -

u .025 .048 
V .0450ll .D70oi, 
w 2.468 2531 

G 

F 

-------- ----- -- DO NOT CONTACT 
THIS AREA 

·~-+--'Ht-+-- VENT HOLE LOCATIONS 

NOT CRITICAL 
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TECHNICAL DATA 

The EIMAC 4CX1500A is a general purpose tetrode for use up 

to and through VHF. Insulation is ceramic and the thoriated tung
sten filament is a rugged mesh design. The screen terminal is a 
continuous ring whic h allows good isolation between the plate cir
cuit and the control grid circuit. 

The 4CX1500A is recommended for use as a class C power amp
lifier , class B, or class AB1 linear amplifier , as a regulator, and in 
pulse modulator service. 

ELECTRICAL 

Filament Voltage 

GENERAL CHARACTERISTICSl 

Filament Current ............. . 

Amplification Factor (Grid Screen) . 

Transconductance (lb = 1 ampere) 

5.0 

38.5 
5.5 

Ee i= 500 volts, Eb= 200 volts) ............ . 
Frequency for Maximum Ratings ................ . 
Direct Interelectrode Capacitances (Grounded Cathode) 2 

Cin .. 
Cout . 
Cgp .. 

volts 
amps 

26,000 

150 

78.0 
10.5 
0.25 

4CX1500A 

RADIAL BEAM 

TETRO DE 

µmho 
MHz 

pF 
pF 
pF 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additiona l data or product refinement. EIMAC Division of Varian should be consu lted before using 

this information for final equipment design. 

2 . Capacitance values are for a co ld tube as measured in a special shielded fixture in accordance with Electronic In
dustries Associa tion Standard RS-191. 

MECHANICAL 

Base ................ . 

Recommended Socket .... . 
Recommended Air Chimney ....... . 

Operating Position ........ . 

Maximum Anode Core Temperature 
Maximum Seal Temperature . 
Cooling ................ . 

(Effective 12-1-71) © by Varian 

.... Special ring and breechblock terminal surfaces 

. . . . . EIMAC SK-831 

EIMAC SK-806 

Axis Vertical 

250° C 
250° C 

. ........... Forced Air 

Printed in U.S.A. 

EIMAC division of varian/301 industrial way/san carlos/california 94070 



4CX1500A 

2 

Maximum Dimensions 
Hei ght .. 
Diameter. 

Net Weight . 
Shipping Weight (Approximately) 

RANGE VALUES FOR EQUIPMENT DESIGN 

4.90 in; 124.5 mm 
3.37 in; 

30 oz; 
3 lb; 

85.6 mm 
850 gm 

1.21 kg 

Filament Current, Ef = 5.0 V .... .. ......... . 
Min. 
36.5 

Max. 
40.5 A 

Interelectrode Capacitance (grounded cathode circuit) 
Cin . 
Cout 
Cgp. 

73.0 
8.5 

83 .0 pF 
12.5 pF 

0.4 pF 

1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electroni c In
dustries Association Standard RS-1 91 . 

RADIO-FREQUENCY LINEAR AMPLIFIER 
Class AB 

MAXIMUM RATINGS: 

DC PLATE VOLT AGE .......... . 4000 
DC SCREEN VOLTAGE ... . ..... . 750 
DC PLATE CURRENT . ..... •.. 1.0 
PLATE DISSIPATION .......... . 1500 
SCREEN DISSIPATION .... . ... . . 75 
CONTROL GRID DISSIPATION .... . 25 

RADIO-FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR 
Class C Telegraphy or FM 

(Continuous Operati ng Conditions) 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE 

DC SCR EEN VO LTAGE 

DC PLATE CURRENT ...... 
PLATE DISSIPATION' ... . ........ 

SCREEN DISSIPATION .. . .. 
CONTROL GRI D DISSIPATI ON . . . . . . 

5000 

750 

1.0 

1500 

75 

25 

VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 

VOLTS 

VOLTS 

AMPERE 

WATTS 

WATTS 

WATTS 

TYPICAL OPERATION Class AB 1 

DC Plate Voltage ...•...... 
DC Screen Voltage .......... . 
DC Grid Voltage 1 . . .... . . ... . 
Zero-Signal Plate Current . ..... . 
Max-Signa I Plate Current ... . 
Max-Signal Screen Current2 ..... . 
Peak RF Driving Vo ltage .... .. . 
Resonant Plate Load Resistance .. . 
Max-Signal Plate Power Out . . . . . 

2500 
600 

-105 
250 
765 

46 
95 

1670 
1080 

3900 V 
600 V 

-11 0 V 
200 mA 
750mA 

40 mA 
100 V 

2900 Q 
1850 W 

1. Adjust to specified zero-signal de plate current. 
2. Approximate values. 

TYPICAL OPERATION 

DC Plate Vo ltage . . . ... . . 
DC Screen Vol tage ..... . . . 
DC Grid Voltage ....... . . 
DC Plate Current ........ . 
DC Screen Current2 .... . .. . 
DC Grid Current 2 ........ . 
Peak RF Grid Vo ltage .. . .. . 
Driving Power ....... . .. . 
Resonant Load Resistance . . . . 
Plate Dissipation ........ . 
Power Output ...... . .. . 

1 . Usefu I Power Output 
2 . Approximate va lues • 

Low Freq. 
Calculated 
3000 4000 

500 500 
-200 -200 
800 800 

36 37 
17 15 

240 240 
4.1 3.6 

1720 2570 
600 700 

1800 2500 

220 MHz 
Measured 

3000 V 
500 V 

-116 V 
1000 mA 

35 mA 
OmA 

- - - V 

31.5 W 
- - - Q 
-- - w 

1500 w1 



4CX1500A 

PLATE-MODULATED RADI O-FREOUENCY 
POWER AMPLIFIER 
Class C Telephony 

(Carrier Conditions unless noted) 

MAXIMUM RATINGS: 

DC PLATE VOLTAG E . 

DC SCR EEN VOLTAGE 

DC PLATE CURRENT 
PLATE DISSIPATION 1 . 

SCRE EN DISSIPATION 

CONTROL GRID DISSIPATION 

3500 VOLTS 

550 VOLTS 
.8 AMPERE 

1000 WATTS 

75 WATTS 

25 WATTS 

1. Corresponds to 1500 watts a t 100% sine-wave mod

ulat I0n . 

AUDIO-FREQUENCY AMPLIFIER OR 
MODULATOR 
Class AB 

MAXIMUM RATINGS: 

DC PLATE VO LTAGE 

DC SCREEN VOLTAG E 

DC PLATE CURRENT 

PLATE DISSIPATION 

SCREEN DISSIPATION 

CONTROL GRID DISSIPATION 

4000 VOLTS 

750 VOLTS 

1 .0 AMPERE 

1500 WATTS 

75 WATTS 

25 WATTS 

TYPICAL OPERATION 

DC Plate Vo ltage . 
DC Screen Vo ltage 
DC Grid Vol tage 
Peak Audio Screen Vo ltage 

(For 1 00% mod. approx . ) 
DC Plate Current . . 
DC Screen Current 2 .. 
DC Grid Curren t 2 ... 
Peak RF Grid Vo ltage. 
Grid Driving Power .. 
Resonant Load Resonant 
Plate Dissipation . ... 
Plate Power Out 

2 . Approx imate value . 

Low Frequency 
Calculated 

2500 
500 

-300 

500 
800 

46 
27 

365 
10 

3200 
620 

1600 

3400 V 
500 V 

-300 V 

500 V 

900 mA 
28 mA 
28 mA 

365 V 

10 W 
1940 11 

780 W 
2320 W 

TYP ICAL OPERAT ION (Two Tubes) Class A B1 

DC Plate Voltage . 
DC Screen Vo ltage . 
DC Grid Vol t age .. 
Zero-Signal Plate Curren t 
Max-Signal Plate Current 
Max-Signa l Screen Current 2. 
Peak A F Driving Voltage .. 
Load Resistance Plate to Plate. 
Max-Signa l Plate Dissipation 1 . 
Max-Signal Plate Power Out 

1. Per Tube 
2 . Approximate value . 

2500 
600 

-1 05 
500 

1.530 
90 
95 

3340 
820 

2160 

3900 V 
600 V 

-11 0 V 
400 mA 

1.500 A 
80 mA 

100 V 

5800 11, 
1070 W 
3700 W 

NOTE: TYPICAL OPERATION data is obtained by direct measuremen t or by ca lculati on from published character
isti c curves. Ad1ustment of the rf gr,d voltage to obtain the specified plate current at the specified bias 
screen and plate voltage is assumed. If this procedure ,s followed. there will be little variation in out
put power when the tube is changed, even though there may be some variation in gr id and screen cu rrent. 
The grid and screen currents which result when the desired plate current is obt ained are incidental and 
vary from tube to tube. These cu rrnnt variations cause no difficulty so long as the circui t maintains the 
correct voltage 111 the presence of the varIatIons In curren t. In Class C service, i f grid bias is obtained 
principally by means of a grid resist or, the resistor must be adjustable to obtain the required bias volt
age when the correct rf grid vol tage is applied . 

APPLICATION 

MECHANICAL 

,\!OUNTING - The 4CX1500A must be opera ted 

with its axis vertical. The base of the tube may 
be down or up a t the convenience of the circuit 
designer. 

SOCKET - T he EIMAC SK-83 1 socket and 
SK-806 chimney have been designed especia ll y 
for the 4CX1500A. The use of recommended a ir
flow ra tes through these socke ts provides ef
fective forced-ai r cooling of the tube . Air forced 

into the bottom of the socket passes over the 

tube termin a ls through the Air Chimney, and 
through the anode cooli ng fins. 

COOLING - The max imum temperature rat ih g for 
the a node core of the 4CX1500A is 250° C. Suffi
cient forced -air circulation must be provided to 
keep the te mpe rature of the anode at the base 
of the cooling fins and the temperature of the 
ceramic / metal sea ls below 250° C. Air-flow re
quirements to maintain sea l temperat ure at 225° C 
in 50° C ambien t a ir a re tabulated on page 4 (for 

operation below 30 MHz ). 

3 
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4 

SEA LEVEL 6000 FEET 

Pressure Pressure 
Plate Drop Drop 

Dissipat ion Air Flow (Inches Air Flow (Inches 
(Watts) (CFM ) of Water ) (CFM) of Water) 

1000 27 0.33 33 0.40 

1500 47 0.76 58 0 .95 

*Since the power dissipated by the filament represents 
about 200 watts and since grid-plus-screen dissi pation 
can , under some conditions , represent another 100 
watts, allowance has been made in preparing th is tab
ulation for an additiona l 300 watts d issipat ion. 

The blower se lected in a given appl ication 

must be capable of supplying the des ired air 
fl ow at a back pressure equal to the pressure 
drop shown above plus a ny drop e ncountered in 
ducts and f ilt e rs. 

At other a ltitude s and arrbient te mperat ures 

the flow rate must be modified to obtain equiva

len t coo ling. The fl ow rate and correspondi ng 
press ure differential must be determined ind i

v idua ll y in s uch cases , using rated maximum 
temperatures as the criteria for satisfactory 
coolin g. 

ELECTRICAL 

FILAMENT OPERATION - The rated filament 
voltage for the 4CX1500A is 5 . 0 vo lts. Filament 

voltage, as meas ured at the socket, should be 

maintained at this val ue or below to obtai n max
imum t ube l ife. 

CONTROL GRID OPERATION - The rated dis 
sipation of the grid is 25 watts. This is approx i
mate ly the product of de grid c urrent and peak 
pos itive grid voltage. Operation at bias a nd drive 

leve ls near t hose listed will insure safe operat ion. 

SCREEN GRID OPERATION - The power dis
sipated by the screen of the 4CX1500A must not 
exceed 75 wa tt s . 

Screen dissipation , in cases where t here is no 
ac a pplied to the screen, is the simple product 
of the screen voltage a nd the screen c urren t. If 
t he screen voltage is mod ulated, the screen dis 
s ipat ion will depend upon RMS screen current 
a nd vo lt age . 

Screen dissipation is likel y to rise to exces
sive values when the plate voltage, bias vo ltage, 

or plate load are r emoved with filament and 

screen voltages applied. Suitable protective 

means must be prov ided to limit the screen dis
sipation to 75 watts in the event of circuit failure. 

HIGH VOLT AGE - Normal operating voltages 
used with the 4CX1500A are deadly, and the 

equipment must be designed properly and opera

ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock sw itches to open pri
mary circuits of the power supply and to dis
charge high-voltage condensers whenever access 
doors are ope ned. Interlock switches must not be 
bypassed or "cheated" to· a llow operation with 
access doors open . Always remember that HIGH 

VOLTAGE CAN KILL. 

RADIO FREQUENCY R ADIATION - Avoid ex
pos ure to strong rf fields even at relatively low 
fr equency. Absorption of rf energy by human 

tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 

the hu man body with little attenuation or heating 
effect. Public health agencies are concerned with 
the haza rd , however, even at these freque nc ies, 
and it is worth noting tha t some commercial 
d ie lectric heat ing units actua lly opera te at fre
quencies as low as the 13 a nd 27 MHz bands . 

INT EREL ECTRODE CAPAC IT ANCE - The 
actual interna l interelectrode capac itance of a 
tube is influenced by man y va riab les in most 

applications, such as stray capacita nce t o the 

chassis, capacitance added by the socket used , 

stray capacita nce between tube terminals, a nd 
wiring effects. T o control the act ual ca pacitance 
va lues within the tube, as the key component 
invo lved , the ind us try and the Milit ary Se rvices 
use a standard test procedure as described in 
Electronic I ndustries Assoc iation Standard 
RS-191. This requires the use of specia ll y con
st ructed test fixtures wh ich effect ive ly shie ld 
a ll exte rn a l tube leads from eac h ot her a nd 
el iminates a ny capacitance reading to "ground " . 



The test is performed on a cold tube. Other 

factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of time, 
even when the tube may be made by different 
ma nufacturers. The capacitance values shown in 

the manufacturer's technical data, or test specifi
cations , normally a re taken in accordance with 
Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any norma l application. 
Measurements should be taken wit h the socket 
and mounting which represent approximate final 
layout if capacitance va lues are highly signifi
cant in the design. 

4CX1500A 

MULTIPLE OPERATION - To obtain maximum 
power output with minimum distortion from tubes 
operated in multiple, it is desirable to adjust in
dividual screen or grid bias voltages so that the 
peak plate current for each tube is equa 1 at the 

crest of the exciting voltage . Under these condi

tions , individual de plate currents will be approx
imately equal for full input signal. 

SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely different 

from those listed here , write to Power Grid Tube 
Division, EIMAC Division of Varian, 301 Indus
trial Way, San Carlos, California 94070, for infor

mation a nd recommendations . 
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4CX1500A 

A 

D 

o Not Contact 

"-screen 

Contr ol 

Filament 

Filament 

DIM. 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 
M 
N 
p 
R 
s 
T 
w 

l,IN. 

3.335 
0.807 
1.865 
2.250 
2.265 
3.454 
4.675 
0 .965 
0.690 
0415 
0. 140 
0.018 
0.700 
0.314 

55° 
115° 

0470 
2.468 

DIMENSIONAL 0olTa 
INCHES .. LUMETERS 
MAX. REF. wt MAX. REF 

3.370 - - 84.71 85.60 - -
0820 - - 2050 2083 - -
1.900 - - 4737 48.26 - -

2.300 - - 5715 58.42 - -
2.465 - - 5753 62.61 - -
3.654 - - 87.73 92.81 - -
4.900 - - 118.74 124.46 - -
0.988 - - 24.51 2509 - -
0.710 - - 17.53 18.03 - -
0.435 - - 10.54 I 1.05 - -
0. 165 - - 3.56 4.19 - -
0.030 - - 00.46 0.76 - -
0800 - - 17.78 20.32 - -
0 .326 - - 7.97 8.28 - -

65° - - 55° 65° - -
125° - - 115° 125° - -

0530 - - 11 .94 13.46 - -
2.531 - - 62.69 64.29 - -

f'«JTES : 
I. REF. DIMENSIONS ARE Rl'! ll'fO. 

ONLY ll ARE NOT ·-~ 
~1.1l...nPI ·~·, 

Hole Location not critical 



E I MAC 
Div1s1on o n 

The EIMAC 4CX1500B is ceramic and metal, forced-air cooled, radial 
beam tetrode with a rated maximum plate dissipation of 1500 watts . It is a 
low-voltage , high-current tube specifically designed for exceptionally low 
intermodulation distortion and low grid interception. The low distortion 
characteristics make the 4CX 1500B especially suitable for radio-frequency 
and audio-frequency linear amplifier service. 

ELECTRICAL GENERAL 
Cathode: Oxide Coated, Unipotential 

Heating Time 
Heater : Voltage 

Current 
Transconductance: 

CHARACTERISTICS 
Min. Nam. ------
3 

6.0 
9.0 

1'v1ax. 

11.0 

min 
V 
A 

( I .=0.5 amperes, E 2=225 volts) 30,000 umhos 

4CX15008 
RADIAL BEAM 

POWER TETRODE 

JEDEC DESIGNATION 

8660 

Direc t Intcrelcctrode Capacitances, Grounded Cathode: * 
Input 
Output -

Min_,_ 
75 

10.8 

Nom. Max. 
88 

12.8 
.03 

pF 
pF 
pF Feedback 

Direct Interelectrodc Capacitances. Grounded Grid and Screen: * 
Input 38 pF 

pF 
pF 

Output -
Feedback 

• in Shielded Fixture 

MECHANICAL 
Base 
Maximum Operating Temperatures: 

Ceramic-to-Metal Seals 
Anode Core -

Recommended Socket -
Operating Position 
Maximum Over-All Dimensions: 

Height 
Diameter 

Net Weight -
Shipping Weight ( Approximate ) 

RADIO-FREQUENCY LINEAR AMPLIFIER 
Class AB 

MAXIMUM RATINGS 
DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISS\ PA TION 
CONTROL GRID 

DISSIPATION 

3000 VOLTS 
400 VOLTS 

.900 AMP 
1500 WATTS 

12 WATTS 

l WATT 

•Adjust to the specified Zero-Signal Plate Current. 
.. The driving power specified includes the power dissipated in a 1000 

ohm swamping resistor between the control grid and the cathode. 
···The 1ntermodulat1on d1stort1on products will be as spec1f1ed or better 

for all levels from zero-signal to maxim um output pow er and are refer
enced against one tone of a two equal tone signal. 

(Revised 6-1-67) © 1966. 1967, 1968 by Varian 

12 
0.005 

Special, breechblock terminal surfaces 

250 °C 
250 °C 

- EIMAC SK-800 Series 
Any 

4.8 m 
3.37 in 

27 oz 
3 lbs 

TYPICAL OPERATION (Frequencies below 30 MHz) 
Class AB,, Grid Driven, Peak Enve lope or 
Modulation Crest Conditions 

DC Plate Voltage 2500 2750 2900 Volts 
DC Screen Voltage 225 225 225 Volts 
DC Grid Voltage* - 34 -34 - 34 Volts 
Zero-Signal DC Pla te Current 300 300 300 mA 
Single-Tone DC Pla te Current - 720 755 710 mA 
Two-Tone DC Plate Current 530 555 542 mA 
Sing le-Tone DC Grid Current 1.3 0.95 0.53 mA 
Two-Tone DC Grid Cu rrent 0 .06 0.20 0.06 mA 
Single-Tone DC Screen Current -7 -1 4 -1 5 mA 
Two-Tone DC Screen Current -1 1 -11 -1 1 mA 
Peak RF Grid Voltage 46 45 41 Volts 
Driving Power*• 1.5 l. 5 1.5 Watts 
Useful Output Power 900 11 00 1100 Watts 
Resonant Load Impedance 1900 1900 2200 Ohms 
Intermodu lation Distortion 

Products ' "- 3rd order -38 - 40 - 43 dB 
5th order - 47 - 48 - 47 dB 

Printed in U.S.A . 
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AUDIO AMPLIFIER OR MODULATOR 
Class AB1 

MAXIMUM RATINGS 
DC PLATE VOLT AGE 
DC SCREEN VOLT AGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 
*Approximate values. 

3000 VOLTS 
400 VOLTS 

. 900 AMP 
_ 1500 WATTS 

12 WATTS 
1.0 WATTS 

**Adjust grid bias to obtain listed zero-signal plate current . 

TYPICAL OPERATION (Sinusoidal wave, 2 tubes unless noted) 

DC Plate Voltage 
DC Screen Voltage -

- 2000 
325 

- 60 
500 
l .68 

-30 

DC Grid Voltage* * -
Zero-S ignal DC Plate Current -
Max .-Signal DC Plate Current -
Zero-Signal DC Screen Current* 
Max.-Signal DC Screen Current* 
Effective Load, Plate to Plate -
Driving Power -
Max .-S ignal Plate Output Power 

-27 
1948 

0 
1604 

2500 
325 

- 60 
500 
l.69 

-25 
-33 
2715 

0 
2258 

2900 Volts 
325 Volts 

-60 Volts 
500 mA 
l .69 Amps 

-20 mA 
-32 mA 
3333 Ohms 

0 Watts 
2774 Watts 

NOTE: "TYP ICAL OPERATION" data are obtained by calculation from the publish:d characteristic curves and confirmed by direct tests. Adjustment of the 
grid bias to obtain the specified zero-signal plate current is assumed. When grid drive is appliej, the screen voltage required to obtain the specified value 
of plate current without drawing grid current may vary somewhat from the typi cal va lues shown. 

APPLICATION 

Cooling - The maximum temperature rating 
for the anode core of the 4CX1500B is 250 °C. 
Sufficient forced air circulation must be pro
vided to keep the temperature of the anode at 
the base of the cooling fins and the temperature 
of the ceramic-to-metal seals to below 250 °C. 
Air flow requirements to maintain seal tempera
ture at 225°C in 50 °C ambient air are tabulated 
below (for operation below 30 megahertz). Tube 
mounted in recommended socket and chimney. 

Sea Level 10,000 feet 

Plate 
Dissipation Air Flow Pressure Drop Air Flow Pressure Drop 

watts CFM inches water CFM inches water 

1000 18 . 23 24 .31 
1500 34 .60 45 .80 

'Since the power d~sipated by the heater represents about 60 watts and since 
grid plus screen dissipation can, under some conditions, represent another 13 
watts, allowance has ~een made in preparing this tabulation for an additional 
73 watts dissipation. 

The blower selected in a given application 
must be capable of supplying the desired air 
flow at a back pressure equal to the pressure 
drop shown above plus any drop encountered in 
ducts and filters. 

At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 

Heater - The rated heater voltage for the 
4CX1500B is 6.0 volts. The voltage, as measured 
at the socket, should be maintained at this value 
to minimize variations in operation and to ob
tain maximum tube life. In no case should the 
voltage be allowed to exceed 5% above or below 
the rated value. 

The cathode and one side of the heater are 
internally connected. 

It is recommended that the heater voltage be 
applied for a period of not less than 3 minutes 
before other operating voltages are applied. 
From an initial cold condition, tube operation 
will stabilize after a period of approximately 5 
minutes. 

Intermodulation Distortion - The Radio Fre
quency Linear Amplifier operating conditions 
including the distortion data are the results of 
actual operation in a neutralized grid-driven 
amplifier. Plots of IM distortion versus power 
output under two-tone conditions, as a function 
of zero-signal plate current, are included to illus
trate the effect of this parameter upon distortion . 
Because the 4CX1500B has very low grid inter
ception it is possible to drive the grid positive 
without any adverse effects upon the distortion 
level or upon the driver. Class AB2 linear ampli
fier operation is therefore possible and recom
mended. It is also recommended that a low 
impedance driver be used and that the input of 
the 4CX1500B be swamped with a 1000 ohm 
resistor from grid to cathode so as to provide 
an almost constant load to the driver. 

Control-Grid Operation - The control grid dis
sipation rating of the 4CX1500B is 1 watt. The 
design features which make the 4CX1500B such 
an extremely linear tube also contribute to very 
low grid interception. It will be found that the 
grid will be driven into the positive grid region 
in the typical operation of the tube. The grid 
current will usually be less than 1.0 milliampere. 

Screen-Grid Operation - Tetrode tubes may 
exhibit reversed screen current to a greater or 
lesser degree depending on individual tube de
sign. This characteristic is prominent in the 
4CX1500B and, under some operating condi
tions , indicated negative screen currents in the 
order of 35 milliamperes may be encountered. 

The maximum rated power dissipation for the 
screen grid in the 4CX1500B is 12 watts and 
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the screen power should be kept below this 
level. The product of the peak screen voltage and 
the indicated de screen current approximates 
the screen input power except when the screen 
current indication is near zero or negative . In 
the usual tetrode amplifier, where no signal 
voltage appears between cathode and screen, 
the peak screen voltage is equal to the de screen 
voltage. Experience has shown that the screen 
will operate within the limits established for 
this tube if the indicated screen current, plate 
voltage and drive voltage approximate the 
"Typical Operation" values. 

The screen supply voltage must be main
tained constant for any values of negative and 
positive screen currents that may be encountered. 
Dangerously high plate currents may flow if the 
screen power supply exhibits a rising voltage 
characteristic with negative screen current. Sta
bilization may be accomplished in several dif
ferent ways. A bleeder resistor may be connect
ed from screen to cathode ; a combination of VR 
tubes may be connected from screen to cath
ode ; or an electron-tube regulator circuit may 
be used in the screen supply. It is absolutely 
essential to use a bleeder if a series electron
tube regulator is employed. The screen bleeder 
current should approximate 70 milliamperes to 

-------------<@>----~-

adequately stabilize the screen voltage. It should 
be observed that this bleeder power may be use
fully employed to energize low-power stages of 
the transmitter. 

Plate Operation - The maximum rated plate 
dissipation power is 1500 watts. Except for 
brief periods during circuit adjustments, this 
maximum value should not be exceeded. 

The top cap on the anode cooler may be used 
as a plate terminal at low frequencies or a circu
lar clamp or spring-finger collet encircling the 
cylindrical outer surface of the anode cooler 
may be used at high frequencies. 

Points of electrical contact with the anode 
cooler should be kept clean and free of oxide 
to minimize radio-frequency losses . The anode 
cooler should be inspected periodically and 
cleaned when necessary to remove any dirt 
which might interfere with effective cooling. 

Special Applications - If it is desired to operate 
this tube under conditions different from those 
given here , write to the Power Grid Product 
Manager, EIMAC Division of Varian Associates, 
San Carlos , California, for information and rec
ommendations. 

~;;;=~~-T_I ____ !!~CONTACT AREA 

~~-n-,--~T~--+-T~~rt"T"T~--~✓-/~ I 
I I 

DIMENSION DATA 
REF. NOM. MIN. MAX . 

A 3.335 3,365 

t 7 F 
1 

i________ I ).,_ .___ - DO NOT CONT ACT 

y1 THIS AREA 

I l I 

B .807 .817 

C 1.870 1.900 

D 2.250 DIA. 2.300 DIA. 

E 2 .1 95 2.380 
F 3.410 3 .550 
G 4.600 4.800 
H .950 1.000 
J .675 .725 
K .400 ,450 

L .1 40 .170 

M .020 .030 

N .700 .BOO 
p .314 DIA. .'326 DIA. 

-----------1 D ,__ _ ____, 
R 55° 65° 
s 115 ° 125° 
T .470 .5 30 

u .023 .043 

V . 057 DIA. .073 DIA . 

~--+-'II----'-- VENT HOLE LOCATIONS 
NOT CRITICAL 
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E I MAC 
Division of Varian 
SAN C.ARLOS 

CAL'FORNIA 

The EIMAC 8169/4CX3000A is a ceramic and metal 
power tetrode designed to be used as a Class-AB1 linear ampli
fier in audio or radio-frequency applications. Its characteristics 
of low intermodulation distortion make it especially suitable 
for single sideband service. 

This tube is unique in that a production test is included to 
insure minimum distortion products. The 8169/4CX3000A 
must produce a minimum of 5300 watts in Class AB1 service 
with IM distortion at least 32 db down, 3rd order. 

The tube is also recommended for use as a Class-C radio
frequency power amplifier and plate-modulated radio-frequency 
power amplifier. 

GENERAL CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated Tungsten Min. 

Voltage -
Current - 39.5 

Amplification Factor ( Grid Screen) 

Frequency For Maximum Ratings 

Nam. Max. 
9.0 volts 

43.5 amps 

5.5 
150 MHz 

Direct Interelectrode Capacitances, Grounded Cathode: 
Input 120 140 pF 
Output - 10.5 14.5 pF 
Feedback 1.4 pF 

Direct Interelectrode Capacitances, Grounded Grid and Screen: 
Input 
Output 
Feedback 

8169 
4CX3000A 
RADIAL-BEAM 

POWER TETRODE 

n 

Min. 
55 

10.5 

Max. 
67 pF 

14.5 pF 
0.2 pF 

MECHANICAL 
Base 

Maximum Seal Temperature 

Maximum Anode Core Temperature -

Recommended Socket -

Recommended Air Chimney 

Operating Position 

Special ring and breechblock terminal surf aces 

2so 0 c 
2so 0 c 

- EIMAC SK-1400 series 
EIMAC SK-1406 

- Axis vertical, base up or down 

Maximum Dimensions: 
Height 
Diameter 

Cooling -

Net Weight 

Shipping Weight (Approximate) 

(Revised 5-1-67) © 1965, 1967, 1969 by Varian 

7.9 inches 
4.6 inches 

Forced air 

5.5 pounds 

10 pounds 

Printed in U.S.A. 
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RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class-C Telegraphy or FM Telephony 

(Key-down conditions) 

MAXIMUM RATINGS 

DC PLATE VOLT AGE - - 7000 VOLTS 
DC SCREEN VOLTAGE - - 1000 VOLTS 
DC PLATE CURRENT 2.0 AMPS 
PLATE DISSIPATION - 3000 WATTS 
SCREEN DISSIPATION 175WATTS 
GRID DISSIPATION 50 WATTS 

PLATE-MODULATED RADIO-FREQUENCY 
POWER AMPLIFIER 
Class-C Telephony (Carrier Conditions unless noted) 

MAXIMUM RATINGS 

DC PLATE VOLT AGE -
DC SCREEN VOLT AGE 
DC PLATE CURRENT 
PLATE DISSIPATION* 
SCREEN DISSIPATION 
GRID DISSIPATION 

- 5000 VOLTS 
600 VOLTS 
1.4 AMPS 

- 2000 WATTS 
175 WATTS 
50 WATTS 

•corresponds to 3000 watts at 100 percent sine-wave modulation. 

AUDIO-FREQUENCY AMPLIFIER 
OR MODULATOR 
Class-AB 

MAXMUM RATINGS (Per Tube) 

TYPICAL OPERATION 

DC Plate Voltage 
DC Screen Voltage 
DC Grid Voltage 
DC Plate Current 
DC Screen Current 
DC Grid Current -
Peak RF Grid Voltage 
Driving Power -
Plate Dissipation 
Plate Output Power 

TYPICAL OPERATION 

DC Plate Voltage 
DC Screen Voltage 

-

Peak AF Screen Voltage 
(For l 00% Modulation) 

DC Grid Voltage 
DC Plate Current 
DC Screen Current 
DC Grid Current -
Peak RF Grid Voltage 
Grid Driving Power 
Plate Dissipation 
Plate Output Power 

5000 
500 

-280 
1.9 

250 
100 
385 

39 
1900 
7600 

TYPICAL OPERATION (Two Tubes), Class AB, 

DC Plate Voltage 5000 
DC Screen Voltage 850 
DC Grid Voltage* -180 
Max-Signal Plate Current - 3.6 

DC PLATE VOLTAGE 6000 VOLTS Zero-Signal Plate Current 1.0 
DC SCREEN VOLT AGE l 000 VOL TS Max-Signal Screen Current** - 1 70 
DC PLATE CURRENT 2.0 AMPS Zero-Signal Screen Current 0 
PLATE DISSIPATION 3500 WATTS Peak AF Driving Voltage* 155 
SCREEN DISSIPATION 175 WATTS Driving Power - 0 
GRID DISSIPATION 50 WATTS Load Resistance, Plate-to-Plate 3000 
•Per tube Max-Signal Plate Dissipation* - 3300 
.. Approximate values Max-Signal Plate Output Power - 11 ,400 

NOTE: In Class AB operation, maximum plate voltage and plate current must not be applied simultaneously, as plate dissipation will be exceeded. 

RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB 

MAXIMUM RATINGS 

DC PLATE VOLT AGE -
DC SCREEN VOLT AGE -
DC PLATE CURRENT 
PLATE DISSIPATION 
SCRE'EN DISSIPATION -
GRID DISSIPATION 

*Approximate values 

6000 VOLTS 
1000 VOLTS 

2.0 AMPS 
- 3500WATTS 

175 WATTS 
50 WATTS 

These values are obtained in existing equipment. A design test is 
performed on a sampling basis, insuring that the 4CX3000A will perform 
as indicated with respect to IM distortion products and power output. 

TYPICAL OPERATION Class AB,, Grid Driven 

DC Plate Voltage 
DC Screen Voltage 
DC Grid Voltage* 
Zero-Signal DC Plate Current -
Single-Tone DC Plate Current 
Single-Tone DC Screen Current 
Two-Tone DC Plate Current 
Two-Tone DC Screen Current -
Peak RF Grid Voltage 
Driving Power 
Peak Envelope Useful Output Power -
Resonant Load Impedance 
Intermodula tion Distortion Products 

(without negative feedback) 

7000 volts 
500 volts 

- 300 volts 
1.9 amps 

230 mA 
100 mA 
405 volts 

41 watts 
2300 watts 

l 1,000 watts 

5000 volts 
500 volts 

415 volts 
-375 volts 

1.4 amps 
170 mA 

68 mA 
455 volts 

31 watts 
1250 watts 
5750 watts 

6000 volts 
850 volts 

-200 volts 
3. 1 amps 
0.7 amp 
120 mA 

0 mA 
1 75 volts 

0 watts 
4160 ohms 
3100 watts 

12,400 watts 

5000 volts 
850 volts 
180 volts 
0.5 amp 

1.65 amps 
25 mA 

l. l O amps 
20 mA 

155 volts 
0 watts 

5300 watts 
1700 ohms 

-32 db 

NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and confirmed by direct tests. No allowance is made 
for circuit losses. Adjustment of the rf grid drive to obtain the specified plate current at the spec ified grid bias, screen voltage, and plate voltage is assumed. 
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MECHANICAL 
Mounting - The 4CX3000A must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 

Sachet - The EIMAC SK-1400A and SK-1470A 
socJ<~ts have been designed especially for the 
4CX3000A. The use of recommended air-flow 
rates through these sockets provides effective 
forced-air cooling of the tube. Air forced into 
the bottom of the socket passes over the tube 
terminals through an Air Chimney, the SK-1406, 
and through the anode cooling fins. 

Cooling - The maximum temperature rating 
for the external surfaces of the 4CX3000A is 
250 °C. Sufficient forced-air circulation must be 
provided to keep the temperature of the anode at 
the base of the cooling fins and the temperature 
of the ceramic-metal seals below 250 °C. Air-flow 
requirements to maintain seal temperature at 
200 °C in 40 °C ambient air are tabulated below 
( for operation below 30 megahertz). 

SEA LEVEL 10,000 FEET 
Plate Pressure Pressure 

Dissipation * Air Flow Drop (Inches Air Flow Drop (inches 
(Watts) (CFM) of water) (CFM) of water) 

1500 36.5 0.3 53 0.4 
2500 60 0.8 88 1.2 
3500 86 1.6 125 2.3 

*Since the power dissipated by the filament repre
sents about 450 watts and since grid-plus-screen 
dissipation can, under some conditions, represent 
another 225 watts, allowance has been made in pre
paring this tabulation for an additional 675 watts 
dissipation. 

The blower selected in a given application 
must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in 
ducts and filters. 

At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 

ELECTRICAL 
Filament Operation- The rated filament voltage 
for the 4CX3000A is 9.0 volts. Filament voltage, 
as measured at the socket, should be maintained 
at this value to obtain maximum tube life. In no 
case should it be allowed to deviate by more 
than plus or minus five percent from the rated 
value. 

Intermodulation Distortion - The operating 
conditions including distortion data are the re
sults of actual operation in a neutralized, grid
driven amplifier . This test is performed on sam
ple tubes from regular production runs. A plot 
of IM distortion versus power output under two
tone condition for a typical tube is shown on the 
next page. 

Control Grid Operation - The rated dissipation 
of the grid is 50 watts. This is approximately 
the product of de grid current and peak positive 
grid voltage. Operation at bias and drive levels 
near those listed will insure safe operation. 

Screen-Grid Operation - The power dissipated 
by the screen of the 4CX3000A must not exceed 
175 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen 
dissipation will depend upon loading, driving 
power, and carrier screen voltage. 

Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or 
plate load are removed with filament and screen 
voltages applied. Suitable protective means must 
be provided to limit the screen dissipation to 
175 watts in the event of circuit failure. 

Plate Dissipation-The plate-dissipation ratings 
for the 4CX3000A are 2000 watts for Class-C 
plate-modulated service and 3000 watts for 
Class-C telegraphy. In Class-AB operation this 
rating has been increased to 3500 watts to allow 
more input. In any Class-AB application maxi
mum plate current and maximum plate voltage 
should not be applied simultaneously as the 
plate-dissipation rating would be exceeded. 

Special Applications-If it is desired to operate 
this tube under conditions widely different from 
those given here, write to the Power Grid Tube 
Division or Product Manager, EIMAC Division 
of Varian , 301 Industrial Way, San Carlos , Cali
fornia , for information and recommendations. 
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TECHNICAL DATA 

The EIMAC 4CX3500A is a compact ceramic/metal radial beam power 
tetrode intended for use in VHF power amp I ifier appl !cations. It 
features a type of i nterna I mechan i ca I structure which resu I ts in 
high rf operating efficiency. Low rf losses in this structure per
mit operation at ful I ratings to 220 MHz. 

The 4CX3500A has a gain of over 18 dB in FM broadcast service, 
and is also recommended for rf linear power amplifier service and 
for VHF-TV I inear amp! ifier service. The anode is rated for 3500 
watts of dissipation with forced-air cooling. 

G E N E R A L C H A R A C T E R I S T I C S 

ELECTRICAL 

Fi lament: Thoriated Tungsten Mesh 
Voltage ••••••• , 
Current, at 5 . 0 volts 

Amplification Factor, average 

5.0 + 0.25 V 
90 A 

Grid to Screen •••••• 
2 

Di rect lnterelectrode Capacitances (cathode grounded) 
Cin 
Cout • • • • • • • • • • • • • • • • • • • • • • 

Cg p • • • • • • • • • • • • • • • • • • • • • 2 • 
Direct lnter electrode Capacitances (grids grounded) 

Ci n • • • • • • • • • • • • • • • • 

Cout . • . ••••• . 

Cpk ••• • • • • • • 
Maximum Frequency for Ful I Ratings (CW) 

4CX3500A 
VHF 

RADIAL BEAM 
POWER TETRODE 

111 pF 
12 pF 

0 . 5 pF 

58.5 pF 
10 pF 

0 . 4 pF 
220 MHz 

1. Characteristics and operating values are based on performance tests. These figures may 
change without notice as the result of additiona l data or product refinement. Varian EIMAC 
should be consulted before using this information for final equipment design . 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accord
ance with Electronic Industries Association Standard RS-191. 

MECHANICAL 

Maximum Overal I Dimensions: 
Length •• , •••• 
Diameter •• • , ••• 

Net Weight (approximate) 
Operating Position 
Cool! ng •• , •• 

Maximum Operating T~mperature, Ceramic/Metal Seals & Anode Core 
Base 
Recommended Air-System Socket 

Recommended Air - System Chimney •••••••••••••••••••••• 

394350 (Effective 16 Jan 84 - super sedes 30 Mar 82) 
VA4520 

7.25 In; 18 . 42 cm 
4.94 In; 12.55 cm 

5.5 Lbs; 2.5 kg 
Axis Vertical , Base Up or Down 

Forced Ai r 

250 Deg.C 
Special, Coaxial 

HF: EIMAC SK-340 
VHF: EIMAC SK- 350 

HF: 
VHF: 

EIMAC SK- 306 
EIMAC SK - 356 

Printed in U. S. A. 

Varian EIMAC / 301 Industrial Way/ San Carlos, CA I 94070 
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RADIO FREQUENCY POWER AWLIFIER 

Class C Telegraphy or FM 
(Key-down Conditions) 

ABSOLUTE MAXIMUM CONDITIONS 

DC PLATE VOLTAGE 6000 
DC SCREEN VOLTAGE 1500 
DC GRID VOLTAGE -500 
DC PLATE CURRENT 2.0 
PLATE DISSIPATION 3500 
SCREEN DISSIPATION 165 
GRID DISS I PAT ION 50 

RADIO FREQUENCY POWER AWLIFIER 
FM BROADCAST SERVICE 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE 6000 
DC SCREEN VOLTAGE 1500 
DC GRID VOLTAGE -500 
DC PLATE CURRENT 2.0 
PLATE DISSIPATION 3500 
SCREEN DISSIPATION 165 
GRID DISSIPATION 50 

VOLTS 
VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 

VOLTS 
VOLTS 
VOLTS 
AWERES 
WATTS 
WATTS 
WATTS 

TYPICAL OPERATION (frequencies to 30 MHz) 

Plate Voltage 
Screen Volta~e. 
Grid Voltage 
PI ate Current 
Screen Current * 
Grid Current*. • •••• 
Peak rf Grid Voltage* 
Calculated Driving Power. 
Plate Dissipation* 
Plate Output Power* 
Load Impedance 

* Approximate value 

MEASURED DATA AT 100,5 MHZ 

Plate Voltage •• 
Plate Current, 
Screen Voltage 
Screen Current* 
Grid Voltage 
Grld Current* 
Useful Power Out*# 
Efficiency * 
Driving Power* 
Power Gain* 

5.0 
500 

-200 
1 . 32 

75 
59 

335 
25 

1320 
5280 
1700 

4000 
1 , 5 

500 
140 

- 300 
84 

3838 
64 
56 

18,4 

* Approximate; wi I I vary from tube to tube 
#Delivered to the load 

5.0 
500 

-250 
0 . 80 

43 
21 

290 
7 

640 
3360 
2700 

4300 
1.9 
700 
123 

-400 
63 

5531 
68 
66 

19 , 2 

kVdc 

Vdc 
Ade 
mAdc 
mAdc 
V 

w 
w 
w 
Ohms 

Vdc 
Ade 
Vdc 
mAdc 
Vdc 
mAdc 
w 
% 
w 
dB 

TYPICAL OPERATION values are obtained by measurement or by calculation from pub I ished character
i st I c curves. To obta In the specified p I ate current at the spec If I ed b I as, screen, and p I ate 
voltages, adjustment of the rf grid voltage is assumed, If this procedure is followed, there will 
be I lttle variation In ouput power when the tube i s replaced, even though there may be some 
var i at I on In grid and screen currents, The grid and screen currents which occur when the desired 
p I ate current is obta I ned are Incident a I and vary from tube to tube, These current variations 
cause no performance degradation providing the circuit maintains the correct voltage in the 
presence of the current variations, If grid bias is obtained principally by means of a grid 
resistor, the resistor must be adjusted to produce the required bias voltage when the correct rf 
grid voltage is applied, 
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A P P L I C A T I O N 

MECHANICAL 

MOUNTING - The 4CX3500A must be mou nted with Its 
axis vertical, base up or down at the convenience 
of the circuit designer. 

A IR-SYSTEM SOO<ET & CH I MNEY - The EI MAC sockets 
type SK-340 and SK-350 are desl oned especially for 
the concentric base terminals of the 4CX3500A . The 
SK-340 is intended for use at HF, while the SK-350 
is recommended for VHF appl I cations. The SK-306 
chimney should be used with the SK340 socket for 
the lower frequencies, while the SK-356 chimney Is 
intended for use with the SK-350 socket. Use of 
the recommended air flow rates through either 
socket w i I I provide ef feet i ve forced-air coo I I ng 
of the tube. Air forced into the bottom of the 
socket passes over the tube term i na Is and through 
the chimney and into the anode cooling fins. 

COOLING - At ful I rated anode dissipation, at sea 
level and with cooling a ir at 50 Deg.C maximum, 
for frequencies below 11 0 MHz, and with the tube 
mounted in either an SK-340 or SK-350 socket with 
a chimney in place, a minimum of 241 CFM of air 
must be passed through the socket and the tube 
anode cooling fins. Air flow should be in the 
base-to-anode direction . The pressure drop across 
the tube/ socket/chimney combination with this air 
flow rate will be approximately 1.87 inches of 
water. 

The blower selected in a given application must be 
capab I e of supp I y i ng the desired air f I ow at a 
back pressure equal to that shown, plus any drop 
encounted in ducts and filters. 

Air flow must be applied before or simultaneously 
with the application of power, including the tube 
filament, and may be removed simultaneously with 
fl lament voltage. An air interlock system should 
be incorporated in the design to automatically 
remove all voltages fran the tube in case of even 
a partial failure of the tube cooling air. 
It Is considered good engineering practice to 
supply more than the minimum required cooling air, 
to al low for variables such as dirty air filters, 
rf seal heating, and the fact that the anode 
cooling fins may not be clean if The Tube has been 
in service for some time. 
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ELECTRICAL 

ABSOLUTE MAXIMUM RATINGS - The values shown for 
each type of service are based on the "abso I ute 
system" and are not to be exceeded under any 

service conditions. These ratings are I imltlng 
va I ues outside wh I ch the serv i ceab I I I ty of the 
tube may be I mpa I red. In order not to exceed 
absolute ratings the equipment designer has the 
responsiblllty of determining an average design 
value for each rating below the absolute value of 
that raTing by a safety factor so that the 
absolute values wi I I never be exceeded under any 
usual conditions of supply voltage variation in 

the equipment itself. It does not necessarf ly 
fol low that combinations of absolute maximum 
ratings can be attained simultaneously . 

FILAMENT OPERATION - At rated (nominal) filament 
vo I tage the peak em i ss I on cap ab i I i ty of the tube 
is many times that needed for communication 
service. A reduction in fl lament vo ltage wi I I 
lower the filament temperature, which will sub
stantially Increase life expectancy. The correct 
value of filament voltage should be determined for 
the part i cu I ar app I i cation . it is recommended the 
tube be operated at ful i nominal voltage for an 
initial stab ii ization period of 100 to 200 hours 
before any action is taken to operate at reduced 
voltage . The voltage should gradually be reduced 
until there is a slight degradation in performance 
(such as power output or distortion) . The fl lament 

voltage should then be increased a few tenths of a 
volt above the value where performance degradation 
was noted. The operating point should be rechecked 
after 24 hours. Fl lamenT volTage should be closely 
regu I ated when vo I tage is TO be reduced be I ow 
nominal in this manner, to avoid any adverse 
influence by normal I ine voltage variations. 

Fi I ament vo I tage shou Id be measured at the tube 
base or socket, using an accurate rms-respond i ng 
meter. Period i ca I I y the procedure out I i ned above 
for reduction of voltage should be repeated, with 
voltage reset as required, to assure best life. 

GRID OPERATION - The maximum control grid dis
sipation is 50 watts, determined approximately by 
the product of the de grid current and the peak 
positive grid voltage. 
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SCREEN OPERATION - The maxfmun screen grid dissi

pation rs 165 watts. With no ac applied to the 
screen grid, dissipation is sfmply the product of 
de screen voltage and the de screen current. With 

screen modulation, dissipation ls dependent on rms 
screen voltage and rms screen current. Plate volt
age, plate loadlng, or bias voltage must never be 
removed whfle filament and screen voltages are 
present, s r nee screen d 1 ss r pat ion ratings w i I I be 
exceeded. A protective spark-gap device should be 
connected between the screen grid and the cathode 
to guard against excessive voltage. 

SCREEN CURRENT - The screen current may reverse 
under certain conditions and produce negat ive 
lndfctfons on the screen current meter. This rs a 
normal characteristic of most tetrodes. The screen 
power supply should be designed with this char
acteristic in mind, so that the correct operati ng 
voltage wfll be maintained on the screen under al I 
conditions. A current path from the screen to 
cathode must be provided by a bleeder resistor or 
a shunt regu I ator connected between screen and 
cathode and arranged to pass approximately 10% of 
the average screen current per connected tube. A 
ser I es regu I ated power supp I y can be used on I y 
when an adequate bleeder resistor fs provided. 

FAULT PROTECTION - In addition to the norma l plate 
over-current Interlock, screen current Interlock, 
and air-flow interlock, the tube must be protected 
from r nterna I damage caused by an i nterna I p I ate 
arc which may occur at high plate voltage. A pro
tective resistance should always be connected fn 
series with each tube anode, to absorb power sup
ply stored energy if an Internal arc should occur. 
EIMAC's Applf cation Bui letfn #17 tftled FAULT 
PROTECT I ON conta Ins cons i derab I e deta 11, and rs 
aval I able on request. 

HIGH VOLTAGE - Normal operating voltages used with 
th Is tube are dead I y, and the equipment must be 
designed properly and operating precautions must 
be fol I owed. Design a I I equipment so that no one 
can come In contact with high voltages. Al I equip
ment must Include safety enclosures for high
voltage circuits and termlnals, with interlock 
switches to open primary circuits of the power 
supp r y and to discharge hi gh-vo I tage capac r tors 
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whenever access doors are opened. Interlock 

switches must not be bypassed or "cheated" to 
al low operation with access doors open. Always 
remember th at HIGH VOLTAGE CAN KILL. 

RADIO-FREQUENCY RADIATION - Avoid exposure to 
strong rf fields even at relatively low frequency. 
Absorption of rf energy by human tissue is depend
e nt on frequency. Under 300 MHz most of the energy 
w i I I pass comp I ete I y through the human body with 
I ittle attenuation or heating affect . Pub I ic 
health agencies are concerned with the hazard even 
at these frequencies. OSHA <Occupat i ona I Safety 
and Health Administration) recommends that pro
longed exposure to rf radiation should be I imited 
to 10 mil I iwatts per square centimeter . 

INTERELECTRODE CAPACITANCE - The actual internal 
fnterelectrode capacitance of a tube is influenced 
by many var i ab I es r n most 
stray capacitance to the 
added by the socket used, 

appl fcatfons, such as 
chassis, capacitance 

stray capacitance be- _ 
tween tube terminals, and wiring effects. To con
trol the actual capacitance values within the 
tube, as the key component involved, the industry 
and Mi Ii tary Serv r ces use a standard test pro
cedure as described fn Electronfc Industries 
Association Standard RS-191. This requires the use 
of specially constructed test fixtures which 
effectively shield al I external tube leads from 
each other and el fminates any capacitance reading 

to "ground". The test is performed on a cold tube. 
Other factors being equal, controlling internal 
tube capacitance in this way normally assures good 
interchangeabf I ity of tubes over a period of time. 
The capacitance va I ues shown here are taken in 
accordance with Standard RS-191 . The equ ipment 
designer is therefore cautioned to make allowance 
for the actual capacitance values which wil I exist 
in any norma I app I i ct ion. Measurements shou Id be 
taken with the socket and mounting which represent 
approximate final layout if capacitance values are 
highly significant in the design. 

SPECIAL APPLICATIONS - When It is desired to oper
ate this tube under cond rt ions wide I y different 
from those I i sted here, write to Vari an EI MAC; 
attn:Appl !cations Engineerin g; 301 lndustrfal Way; 
San Carlos, CA 94070 U.S.A. 
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OPERATING HAZARDS 

PROPER USE AND SAFE OPERATING PRACTICES WITH RESPECT TO POWER TUBES ARE THE RESPONS IBILITY OF EQUIPMENT 
MANUFACTURERS AND USERS OF SUCH TUBES. ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO POWER TUBES OR EQUIP
MENT WHICH UTILIZES SUCH TUBES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES AGAINST POSSIBLE SER I OUS 
BODILY INJURY. DO NOT BE CARELESS AROUND SUCH PRODUCTS. 

The operation of this tube may involve the fol lowing hazards, any one of which, in the absence of safe 
operating practices and precautions, could result in serious harm to personnel: 

a. HIGH VOLTAGE - Normal operating voltages can be 
deadly . Always remember that HIGH VOLTAGE CAN 
KILL . 

h. RF RAD I AT I ON - Exposure to strong rf fie Ids 
should be avoided, even at relatively low 
frequencies. The dangers of rf radiation are 
more severe at UHF and mi crow ave frequencies 

and can cause serious bodily and eye injuries . 
CARDIAC PACEMAKERS MAY RE EFFECTED. 

c . HOT SURFACES - Surfaces of air- cooled r ad iators 
and other parts of tubes can reach temperatures 
of several hundred Degrees C and cause serious 
burns if touched for several minutes after al I 
power is removed. 

Please review the detailed operating hazards sheet enclosed with each tube, or request a copy from: 
Varian EIMAC, Power Grid Tube Division, 301 Industrial Way, San Carlos CA 94070 . 
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4CX3500A e 
D IME N S ION A L DATA 

INCM E S M tLLJ lot[T(ltS 

OO M M ON M U ... M ON M U ... 

-- ---~ 
QQ..1iQI 
CONTACT 

DO NOT CON TACT 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 

M 
N 
p 

s 
T 

4.812 4.938 122.22 125.43 
.855 .895 21.72 22.73 
.600 .760 15.24 19.30 

1.896 I 936 48.16 49.17 
3 133 3 173 79.58 80.59 
3.792 3.832 96.32 97.33 
3.980 4 020 101.09 102.11 

188 4 .78 
.188 4 .78 
.188 4.78 

3.474 3.1148 86.11 94.28 
1.359 1.733 33.30 42.•e 
6.931 7.181 111QB1 175.113 

2.3511 2.733 57.80 89.H 
.375 9.53 

NOTES 

I REF D IM ENS IONS ARE FOR IN FO 

ONLY & ARE NOT REQU I RED FOR 

INS PECT ION PURPOSES. 

2 DIMENSIONS IN [ = ~RE MIU,I~ 

l_ t• ICONTACT SUAFACE . 

4 OPTIML.IM FIL AMENT & GRID CONNECTOR 
t£1GHTS F0!!20CKET DESIGN P\JAPOSES. 

THE TI.R OF THE SCREEN GRID 

ANO FIL AMENT CONTACT SURFACES 

SHALL NOT EXC EED 040 WITH 
RESPECT TO THE CONTROL GRID 

ANO ANODE CONTACT SURFACE 

WHEN THE LATTER SURFACES 

ARE ROTATED ON ROLLERS AT 

THE POINTS INDICATE D BY THE 

ARR OWS. 
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TECHNICAL DATA 

The EIMAC 8170/4CX5000A is a compact high-power ceramic and 
metal tetrode cooled by forced air. It is useful as an oscillator , amplifier, or 
modulator at frequencies up to 110 megahertz and is particularly suited for 
use as a linear single-sideband amplified , Class-AB1 audio amplifier, or as 
a screen-modulated radio-frequency amplifier. 

A pair of these tubes will deliver 17.5 kilowatts of audio-frequency or 
radio-frequency power with zero driving power. The rated plate dissipation 
is five kilowatts for most classes of services and six kilowatts for Class-AB 
operation. 

GENERAL CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated Tungsten 

Voltage -
Current - 73 

Nam. 
7.5 

Amplification Factor (Grid Screen) 4.5 
Direct Interelectrode Capacitances, Grounded Cathode : 

Input 108 
Output 18 
Feedback 

volts 
78 amperes 

122 pF 
23 pF 
1.0 pF 

Direct Interelectrode Capacitances, Grounded Grid and Screen : 
Input 
Output 
Feedback 

Min. 
48 
18 

8170 
4CX5000A 
RADIAL-BEAM 

POWER TETRODE 

Max. 
58 pF 
23 pF 

0.16 pF 

MECHANICAL 
Base 
Maximum Seal Temperature 
Maximum Anode-Core Temperature 
Recommended Socket -
Recommended Chimney 
Operating Position 

Special concentric 
250 °C 
250 °C 

EIMAC SK-300A 
EIMAC SK-306 

- Axis vertical, base up or down 
Maximum Dimensions: 

Height 
Diameter 

Cooling 
Net Weight 
Shipping Weight (Approximate) 

RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR (Up to 30 megahertz) 
Class-C Telegraphy (Key-down conditions) 

MAXIMUM RATINGS 

DC PLATE VOLT AGE 
DC SCREEN VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION -
GRID DISSIPATION -

- 7500 VOLTS 
1500 VOLTS 

3 AMPS 
- 5000 WATTS 

250 WATTS 
75 WATTS 

(Revised 4-15-69) c 1967, 1969 by Varian 

TYPICAL OPERATION 
(Frequencies below 30 megahertz) 
DC Plate Voltage -
DC Screen Voltage -
DC Grid Voltage 
DC Plate Current -
DC Screen Current 
DC Grid Current 
Peak RF Grid Voltage 
Dri vi ng Power -
Plate Dissipation 
Plate Output Power 

9.13 inches 
4.94 inches 

Forced air 
9.5 pounds 
22 pounds 

7500 volts 
500 volts 

-350 volts 
2.8 amps 
0 .5 amp 

0.25 amp 
590 volts 
150 watts 

5000 watts 
- 16,000 watts 

Printed in U .S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



-e 4CX5000A 

RADIO-FREQUENCY POWER 
AMPLIFIER OR OSCILLATOR 
(From 30 to 220 MHz) 
Class- C T e legraphy o r FM T e lephony 

MAXIMUM RATINGS 
DC PLATE VOLT AGE : 

30 to 60 MHz - - - - -
60 to 110 MHz - - • 

110 to 220 MHz - - • 
DC SCREEN VOLT AGE -
DC PLATE CURRENT: 

30 to 60 MHz - - - -
60 to 220 MHz - - - -

PLATE DISSIPATION - -
SCREEN DISSIPATION 
GRID DISSIPATION - -

7000 VOL TS 
6500 VOL TS 
5800 VOL TS 
1500 VOL TS 

2.8 AMPS 
2.6 AMPS 

5000 WATTS 
250 WATTS 
75 WATTS 

PLATE-MODULATED RADIO
FREQUENCY POWER AMPLIFIER 
Class-C Telephony 

(Carrier conditions except where noted) 
MAXIMUM RATINGS 

DC PLATE VOLTAGE 5500 VOLTS 
DC SCREEN VOLT AGE l 000 VOL TS 
DC PLATE CURRENT 2 .5 AMPS 
PLATE DISSIPATION* 3500 WATTS 
SCREEN DISSIPATION - 250 WATTS 
GRID DISSIPAT ION 75 WATTS 
•corresponds to 5000 watts at 100-percent sine-wave 
modulation. 

SCREEN-MODULATED RADIO-
FREQUENCY POWER AMPLIFIER 

Class-C Telephony 
(Carrier conditions except where noted) 

TYPICAL OPERATION 
J0eMt:Jz 220Ml::lz 

DC PLATE VOLTAGE - 6500 5500 volts 

DC SCREEN VOLT AGE 750 680 volts 

DC GRID VOLT AGE - - ------ -350 -140 volts 

DC PLATE CURRENT - 2.3 1.6 amperes 

DC SCREEN CURRENT .2 .034 amperes 

DC GRID CURRENT - - .05 .030 amperes 

DRIVING POWER - - - ------ 100 watts 

USEFUL OUTPUT POWER - - - 10,000 5,500 watts 

TYPICAL OPERATION (Frequencies below 30 megahertz) 

DC Plate Voltage - 5000 volts 
DC Screen Voltage - 500 volts 
Peak AF Screen Voltage (For l 00-percent modulation) - 450 volts 
DC Grid Voltage - -400 volts 
DC Plate Current 1.4 amperes 
DC Screen Current - 0.26 ampere 
DC Grid Current 0 .05 ampere 
Peak RF Grid Voltage 520 volts 
Grid Driving Power 25 watts 
Plate Dissipation 1100 watts 
Plate Output Power 5.8 kilowatts 

TYPICAL OPERATION (Frequencies below 30 megahertz per tube) 
DC Plate Voltage 7500 7500 volts 
DC Screen Voltage - 350 350 volts 
Peak AF Screen Voltage (For l 00-percent modulation) 550 550 volts 
DC Grid Voltage -300 -300 volts 
DC Plate Current 0 . 9 1. 14 amperes 
DC Screen Current* -0.01 -0.01 ampere 

MAXIMUM RATINGS (Per Tube) DC Grid Current 0 .015 0.03 ampere 
DC PLATE VOLTAGE _ 7500 VOLTS Peak RF Grid Voltage 350 375 volts 

Grid Driving Power 7 11 watts 
DC SCREEN VOLTAGE - 750 VOLTS RF Load Impedance - 2000 1600 ohms 
DC PLATE CURRENT 3.0 AMPS 
PLATE DISSIPATION _ 5000 WATTS Plate Dissipation 4000 5000 w atts 

Useful Output Power 2750 3550 watts 
SCREEN DISSIPATION 250 WATTS •oc Screen Current is a function of loading; values of plus or ininus 20 milliamperes may be 
GRID DISSIPATION 75 WATTS conside red typical at ca rrier level. 

NOTE: Two tubes can be employed under condi tions listed in the first col umn to obtain more than five kilowatts plate output power. Likewise, three tubes 
can be utilized at conditions listed in the second col umn to obtain better than ten kilowatts output power. 

AUDIO-FREQUENCY AMPLIFIER 
OR MODULATOR 

Class-AB, 

MAXIMUM RATINGS (Per Tube) 

DC PLATE VOLTAGE -
DC SCREEN VOLTAGE -
DC PLATE CURRENT -
PLATE DISSIPATION 
SCREEN DISSIPATION -

GRID DISSIPATION 

7500 VOLTS 
1500 VOLTS 

4.0 AMPS 
6000 WATTS 

250 WATTS 
75 WATTS 

RADIO-FREQUENCY LINEAR 
AMPLIFIER 
Class-AB, 

MAXIMUM RATINGS 

DC PLATE VOLT AGE 
DC SCREEN VOLTAGE -

DC PLATE CURRENT -
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

7500 VOLTS 
1500 VOLTS 

4 .0 AMPS 
- 6000WATTS 

250 WATTS 
75 WATTS 

TYPICAL OPERATION, two tubes 

DC Plate Voltage 
DC Screen Voltage -
DC Grid Voltage 
Max-Signal Plate Current 
Zero-Signal Plate Current 
Max-Signal Screen Cui rent -
Zero-Signal Screen Current -
Peak AF Driving Voltage 
Dri vi ng Power 
Load Resis tance, Plate-to-Plate 
Max-Signal Plate Dissipation* 
Max-Signa l Plate Output Power 
•Per Tube 

4000 5000 6000 7000 volts 
1250 1250 1250 1250 volts 

- - 270 -280 -31 0 -325 volts 
5.10 4.40 4.25 3 .65 amperes 
1.25 1.00 0.83 0. 70 amperes 
0.35 0 .33 0 .30 0 .24 ampere 

0 0 0 0amperes 
250 240 270 235 volts 

0 0 0 0 watts 
1500 2370 2940 4100 ohms 
4200 4200 4200 4200 w atts 

- l 1,500 13,500 l 7,000 17,500 watts 

TYPICAL OPERATION, Peak-Envelope or modulation-Crest Conditions, 
(Frequencies below 30 megahertz) 

DC Plate Voltage -
DC Screen Voltage -
DC Grid Voltage* -
Max-Signal Plate Current 
Zero-Signal Plate Current 
Ma x-Signal Screen Current -
Peak RF Grid Voltage -
Driving Power 
Plate Dissipation 
Plate Output Power * * 
•Adjust grid voltage to obtain specified Zero-Signal plate current. 
.. PEP output or rf output power at crest of modulation envelope. 

7500 v o lts 
1250 volts 

- -300 volts 
1.9 amperes 

0.50 ampere 
0.20 ampere 
300 volts 

0 watts 
4200 watts 

- 10,000 watts 

NOTE: In most cases, " TYPICAL OPERATION" data are obtained by calculation from published characteristic curves anj confirmed by direct tests. No allow
ance for ci rcuit losses, either input or output, has been made. Exceptions are disti ngui shej by a listing of "Useful" output power as opposed to "Plate" 

2 output power. Values appearing in these groups have been obtained from existing equipment(s) and the output power is that measured at the load. 
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A PP LI CAT ION 
MECHANICAL 

Mounting - The 4CX5000A must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 

Sachet-The EIMAC SK-300A Air-System Sock
et is designed especially for the concentric base 
terminals of the 4CX5000A. The use of recom
mended air-flow rates through this socket pro
vides effective forced-air cooling of the tube . Air 
forced into the bottom of the socket passes over 
the tube terminals and through an Air Chimney, 
the SK-306, into the anode cooling fins. The SK-
300 socket may be used instead of the SK-300A, 
but its use will result in a slightly less efficient 
cooling system at high dissipation levels. 

Cooling - The maximum temperature rating 
for the external surfaces of the 4CX5000A is 
250 °C. Sufficient forced-air circulation must be 
provided to keep the temperature of the anode at 
the base of the cooling fins and the temperature 
of the ceramic-metal seals below 250 °C. Sea 
level air-flow requirements to maintain seal 
temperatures at 200 °C in 50 °C ambient air are 
tabulated below ( for· operation below 30 mega
hertz) . 

SK-300A Socket SK-300 Socket 
Plate Pressure Pressure 

Dissipation* Air Flow Drop (Inches Air Flow Drop (inchei 
(Watts) (CFM) of water) (CFM) of water) 

2000 75 0.4 75 0.4 
3000 105 0.7 100 0.7 
4000 145 1.1 135 1.2 
5000 190 1.5 165 1.8 
6000 230 2.0 200 2.5 

*Since the power dissipated by the filament repre
sents about 560 watts and since grid-plus-screen 
dissipation can, under some conditions, represent 
another 200 to 300 watts, allowance has been made 
in preparing this tabulation for an additional 1000 
watts dissipation. 

The blower selected in a given application 
must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in 
ducts and filters . 

At higher altitudes, higher frequencies, or 
higher ambient temperatures the flow rate must 
be increased to obtain equivalent cooling. The 
flow rate and corresponding pressure differen
tial must be determined individually in such 
cases , using maximum rated temperatures as 
the criteria for satisfactory cooling. 

ELECTRICAL 
Filam.ent Operation-The rated filament voltage 
for the 4CX5000A is 7.5 volts. Filament voltage, 
as measured at the socket, should be maintained 
at this value to obtain maximum tube life. In no 
case should it be allowed to deviate by more 
than 5 percent from the rated value. 

Electrode Dissipation Ratings-The maximum 
dissipation ratings for the 4CX5000A must be 
respected to avoid damage to the tube. An ex
ception is the plate dissipation, which may be 
permitted to rise above the maximum rating 
during brief periods, such as may occur during 
tuning. 

Control Grid Operation - The 4CX5000A con
trol grid has a maximum dissipation rating of 
75 watts. Precautions should be observed to 
avoid exceeding this rating. The grid bias and 
driving power should be kept near the values 
shown in 'Typical Operation" sections of the 
data sheet whenever possible. 

Screen-Grid Operation - The power dissipated 
by the screen of the 4CX5000A must not exceed 
250 watts. 

Screen dissipation , in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen 
dissipation will depend upon loading, driving 
power, and carrier screen voltage. 

Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or 
plate load are removed with filament and screen 
voltages applied. Suitable protective means must 
be provided to limit the screen dissipation to 
250 watts in the event of circuit failure. 

Plate Dissipation-The plate-dissipation rating 
for the 4CX5000A is 5000 watts for most appli
cations but for audio and SSB amplifier applica
tions , the maximum allowable dissipation is 
6000 watts. 

When the 4CX5000A is operated as a plate
modulated rf power amplifier, the input power 
is limited by conditions not connected with the 
plate efficiency , which is quite high. Therefore, 
except during tuning there is little possibility 
that the 3500-watt maximum plate dissipation 
rating will be exceeded. 

Special Applications-If it is desired to operate 
this tube under conditions widely different from 
those given here, write to Power Grid Tube Mar
keting, EIMAC Division of Varian , 301 Industri
al Way , San Carlos, California, for information 
and recommendations. 
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DIMENS ION DATA 

REF. NOM. MIN. MAX. 

A 4.812 4 .938 

B .855 .895 

C .720 .760 

D 1.896 1.936 

E 3 .1 33 3.173 

F 3.792 3.832 

G 3.980 4.020 

H .188 

J .1 88 

K .188 

L 1.764 182.6. 
A M 4 .188 4 .563 

N 2.875 3 .250 
p 8 .625 9 .125 
R .986 1.050 

s 3 .875 4 .250 

©* T .375 
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...,_ ___ ___, ____ __, CONTACT 
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RESPECT TO TH E CON TROL GRID 

AND ANODE CONTACT SURFAC E 

WH EN TH E LATTER SU RFACE S 
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TECHNICAL DATA 

The EIMAC 8909/ 4CX5000J is a compact, high-power, ceramic/ 
metal, forced-air cooled tetrode with a rated maximum plate dissi
pation of 6000 watts. It incorporates rugged internal construction 
features, including a mesh filament/cathode. 

The 8909/ 4CX5000J is specifically designed for exceptionally 
low intermodulation distortion in radio-frequency linear amplifier 
service. 

GENERAL CHARACTERISTICSl 
ELECTRICAL 

Filament: Thoriated Tungsten 
Voltage .......................... . 
Current, at 7.5 volts .................. . 

Amplification Factor (Average): 
Grid to Screen ...................... . 

Direct Interelectrode Capacitance (grounded filament) 2 

7.5 ± 0.37 V 
103 A 

4.5 

Cin .................................................. . 
Cout ................................................. . 
Cgp .................................................. . 

Direct Interelectrode Capacitance (grounded grid) 2 

Cin .................................................. . 

Cout .......................... • • • • • • • • • • • • • • • • • · • · • · · · 
Cpk ...................•............................ 

Frequency of Maximum Rating: 
cw ..................... . ............................ . 

8909 
4CX5000J 

RADIAL-BEAM 

POWER TETRODE 

120 pF 
20.5 pF 

0.7 pF 

56 pF 
21.5 pF 
0.10 pF 

100 MHz 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In-
dustries Association Standard RS-191. · 

MECHANICAL 

Maximum Overall Dimensions: 
Length ...................................... . 
Diameter ........................................ . 

Net Weight ........................................ . 

9.125 in; 231. 77 mm 
4.938 in; 125.43 mm 

9.5 lb ; 4.31 kg 
Operating Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Axis vertical , base up or down 

(Effective 10-1-71) © by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way I san carlos / california 94070 



8909/4CX5000J 
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Maximum Operating Temperature: 
Ceramic / Metal Seals or Anode Core 

Cooling ............... . 
Base ................. . 
Recommended Air System Socket 

Recommended (Air) Chimney ... 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB1 

ABSOLUTE MAXIMUM RATINGS : 

DC PLATE VOLTAGE ........ ... • 7500 VOLTS 
DC SCREEN VOLTAGE .. .. .... ... 1500 VOLTS 
DC PLATE CURRENT . . . . . . . . . . . . 4.0 AMPERES 
PLATE DISSIPATION ............ 6000 WATTS 
SCREEN DISSIPATION . . . . . . . . . . . 250 WATTS 
GRID DISSIPATION . . . . . . . . . . . . . 75 WATTS 

1. Adjust to specified zero-signal de plate current. 
2. Approximate value. 
3. Useful power is that delivered to the load. 
4. Referenced against one tone of a two equal-tone 

signal. 

250°c 
..... Forced Air 
Special concentric 
SK-300 or SK-300A 

........ SK-306 

TYPICAL OPERATION (Frequencies to 100 MHz) 
Class AB 1, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 

Plate Voltage .. .. . ..... . . 4050 Vdc 

Screen Voltage ... ... ..... .. ... . 800 Vdc 

Grid Voltage 1 . .. . ............ . -155 Vdc 

Zero-Signal Plate Current .. ......•. 750 mAdc 

Single-Tone Plate Current ........ . 1 .65 Ade 

Single-Tone Screen Current 2_ . . . . ... . 

Peak rf Grid Voltage 2 ........ . 

67 mAdc 

140 V 

Single-Tone Plate Dissipation ... . .. . 
Useful Power Output (PEP) 3 ....... . 

3300 w 
3150 w 

Load Impedance ... ........ .... . 1350 D 
lntermod. Distortion Products 4: 

3rd Order ................. . -41 dB 

5th Order .. .... .... ........ . -44 dB 

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character istic 
curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, screen and 
plate voltages is assumed. If this procedure is followed, there will be little variation in output power when the 
tube is changed, even though there may be some variation in screen current. The screen cu rrent which results 
when the desired plate current is obtained is incidental and varies from tube to tube. This current variation 
causes no difficulty so long as the ci rcuit maintains the correct voltage in the presence of the variations in 
current. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Filament: Current at 7.5 volts 

Interelectrode Capacitances 1(grounded filament connection) 

Cin . 

Cout 
Cgp. 

Interelectrode Capacitances 1 (grounded grid connection) 
Cin . 
Cout 
Cpk. 

Min. 

98 

113 
18 

51 
19 

Max. 

108 A 

127 pF 

23 pF 
1.0 pF 

61 pF 

24 pF 
0.16 pF 

1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic ln
dustri es Association Standard RS-191 . 

APPLICATION 
MECHANICAL 

MOUNTING - The 4CXS000J must be operated 
with its axis vertical. The base of the tube ma y 
be down or up at the convenience of the circuit 
designer. 

SOCKET - The EIMAC SK-300A Air-S ys tem 
Socket is designed especially for the concentric 
base terminals of the 4CXS000J. The use of 
recommended air-flow rates through this socket 



provides effective forced-air cooling of the tube. 
Air forced into the bottom of the socket passes 

over the tube terminals and through an Air Chim

ney, the SK-306, into the anode cooling fins. The 

SK-300 socket may be used instead of the 
SK-300A, but its use will result in a slightly less 
efficient cooling system at high dissipation levels. 

COOLING - The maximum temperature rating for 
the external surfaces of the 4CX5000J is 250°C. 
Sufficient forced-air circulation must be provided 

to keep the temperature of the anode at the base 

of the cooling fins and the temperature of the 

ceramic / metal seals below 250° C. Sea level air
flow requirements to maintain seal temperatures 
at 200°C in 50° C ambient air are tabulated below 
(for operation below 30 megacycles). 

SK-300A Socket SK-300 Socket 

P1ate Air Flow Pr essure Air Flow Pressure 
Dissipation (CF M) Drop(lnches (C FM ) Orop(lnches 

(Watts I o f water) of water) 

2000 75 0.4 75 0.4 
3000 105 0.7 100 0.7 
4000 145 1.1 135 1.2 
5000 190 1.5 165 1.8 
6000 230 2.0 200 2.5 

Since the power dissipated by the filament repre-
sents about 770 watts and since grid-plus screen 
di ss ipat ion can, under some conditions, represent 
another 200 to 300 watts, allowance has been made 
in preparing this tabulation for an additional 1200 
watts dissipation. 

At higher altitudes, higher frequencies, or 
higher ambient temperatures the flow rate must be 
increased to obtain equivalent cooling. The flow 
rate and corresponding pressure differential must 
be determined individually in such cases, using 
maximum rated temperatures as the criteria for 
satisfactory cooling. 

IMPACT AND VIBRATION - The 4CX5000J is 
designed to operate under shock and vibration 
conditions which might disable a less rugged 
tube. Production tubes are subjected to testing to 
insure ability to withstand 15 G impact at 11 mil
liseconds duration and 2 G vibratory acceleration 

over the range of 5 to 55 Hz. 

ELECTRICAL 

FILAMENT VOLTAGE - The rated filament 
voltage for the 4CX5000J is 7.5 volts. Filament 
voltage, as measured at the socket, should be 

8909/4CX5000J 

maintained at this value to obtain maximum tube 
life. In no case should it be allowed to deviate 

by more than 5 percent from the rated value. 

GRID DISSIPATION - The 4CX5000J control 
grid has a maximum dissipation rating of 75 watts. 
Precautions should be observed to avoid exceed
ing this rating. Grid dissipation is approximately 
the product of de grid current and peak positive 
grid voltage. The grid bias and driving power 

sh o u 1 d be kept near the values shown in the 
"Typical Operation" sections of the data sheet 
whenever possible. 

SCREEN DISSIPATION - The power dissipated 
by the screen of the 4CX5000J must not exceed 
250 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. 

Screen dissipation is likely to rise to exces
sive values when the plate voltage, bias voltage, 

or plate load are removed with f i 1 amen t and 

screen voltages applied. Suit ab 1 e protective 
means must be provided to limit the screen dis
sipation to 250 watts in the event of circuit 
failure. 

PLATE DISSIPATION - The plate-dissipation 
rating for the 4CX5000J is 6000 watts. Plate dis

sipation may be permitted to rise above the maxi

mum rating during brief periods, such as may 
occur during tuning. 

HIGH VOLTAGE - The 4CX5000J operates at 
voltages which can be deadly, and the equipment 
must be designed properly and operating precau
tions must be followed. Equipment must be de
signed so that no one can come in contact with 
high voltages. All equipment must include safety 

enclosures for high-voltage circuits and term· 

inals, with interlock switches to open the p?imary 
circuits of the power supplies and to discharge 
high voltage condensers whenever access doors 
are opened. Interlock switches must not be by
passed or "cheated" to allow operation with 
access doors open. Always remember that HIGH 

VOLTAGE CAN KILL. 

INTERELECT.RODE CAPAC l TAN CE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
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wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con
structed test fixtures which effectively shield 
all external tube leads from each other and elim
inates any capacitance reading to "ground". The 
test is performed on a cold tube. Other factors 
being equal, con trolling internal tube capacitance 
in this way normally assures good interchange

ability of tubes over a period of time, even when 

the tube may be made by different manufacturers. 
The capacitance values shown in the manufac
turer's technical data, or test specifications, 

A 

s 

N * 

normally are taken in accordance with Standard 
RS-191. 

The equipment designer is therefore cautioned 

to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi
cant in the design. 

SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif

ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, for 
information and recommendations. 

DIil - IIL1.11£TERS 
M4X. REF. - IMX. REF 

A 4.812 4.938 122.22 125.43 
B 0.1155 0.895 21.72 22.73 
C 0.720 0.760 18.29 19.30 
D 1.896 1.936 48.16 49.17 
E 3.133 3.173 79.58 80.59 
F 3.792 3.832 96.32 9733 
G 3.980 4020 101.09 102.11 
H 0.188 4.78 
J 0.188 4.78 
K 0.188 4.78 
L 1.764 1.826 44.81 46.38 
M 4.188 4.563 106.38 115.90 
N 2.875 3.250 73.03 82.55 
p 8.625 9.125 219.08 231.78 
R 0986 1.050 25.04 26£7 
s 3875 4.250 98.43 107.95 
T 0.375 9.53 
u 
V 
w 
X 
y 

z 
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©* 
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TECHNICAL DATA 

The EIMAC 8170W / 4CX5000R is a compact, high-power, ceramic/ metal 
tetrode. It is directly interchangeable with the 8170/ 4CX5000A but incor-
porates more rugged internal construction features , including a sturdy mesh 
cathode, which allows it to meet demanding vibration and shock specifi
cations. 

The 8170W/ 4CX5000R is useful up to 110 Mc and is recommended for 
use as a radio-frequency linear amplifier, a Class-AB audio amplifier, or a 
Class-C power amplifier or plate-modulated amplifier. 

GENERAL CHARACTERISTICS 1 

ELECTRICAL 

Filament: Thoriated Tungsten 
Voltage ............................... . 
Current, at 7.5 volts ............•........... 

Amplification Factor (Average): 
Grid to Screen . . . . . . . . . . . . . . . . . . • . . .••••.. 

Direct Interelectrode Capacitance (grounded filament) 2 

Cin ....... . ........................ . 

Cout ............................... . 
Cgp ........................... . 

Direct Interelectrode Capacitance (grounded grid)2 

Cin ................................. . 
Cout ..........•.........•.. 
Cpk ..................•........ 

Frequency of Maximum Rating: 
cw ........................... . 

7.5 ± 0.37 V 
75 A 

4.5 

8170W 
4CX5000R 

RADIAL-BEAM 
POWER TETRODE 

115 
20 

0.7 

pF 
pF 
pF 

53 pF 
22.5 pF 
0.10 pF 

100 MHz 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions: 
Length. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . 9.125 in;231. 77 mm 
Diameter . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 4.938 in;125.43 mm 

Net Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.5 lb; 4.31kg 
Operating Position .........•...•..•.•.•••.•...... Axis vertical, base up or down 

(Effective 5-1-76) © 1963, 1970, 1971 , 1976 by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



4CX5000R 

Maximum Operating Temperature: 

Ceramic/Metal Seals or Anode Core . 

Cooling ..................... . 
Base ....................... . 
Recommended Air System Socket .. 
Recommended (Air) Chimney ........ . 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB1 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE .......... . 7500 VOLTS 
DC SCREEN VOLTAGE ....... .. . 1500 VOLTS 
DC PLATE CURRENT ........... 4.0 AMPERES 

PLATE DISSIPATION ..... . ..... 6000 WATTS 
SCREEN DISSIPATION ....... .. . 250 WATTS 
GRID DISSIPATION .......... .. 75 WATTS 

RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR 
Class C Telegraphy or FM Telephony 
(Key-Down Conditions) 

ABSOLUTE MAXIMUM·RATINGS: 

DC PLATE VOLTAGE ... .. . ... . 
DC SCREEN VOLT AGE ......... . 
DC PLATE CURRENT .. . .... ... . 
PLATE DISSIPATION ...... .... . 
SCREEN DISSIPATION ......... . 
GRID DISSIPATION •....•....• 

7500 VOLTS 
1500 VOLTS 

3.0 AMPERES 
5000 WATTS 

250 WATTS 
75 WATTS 

PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE . . . . . .... . 
DC SCREEN VOLTAGE ......... . 
DC PLATE CURRENT ....... . .. . 
PLATE DISSIPATION 1 ....... . . . 
SCREEN DISSIPATION~ . • ....... 
GRID DISSIPATION2 .. . ... . ... . 

5000 VOLTS 
1000 VOLTS 

2.5 AMPERES 
3500 WATTS 
250 WATTS 

75 WATTS 

1. Corresponds to 5000 watts at 1 00% sine-wave 
modulation. 

2 . Average, with or without modulation. 

2 

250°C 
. ...... Forced Air 
. . Special concentric 
. , SK-300 or SK-300A 

. . . . . . . . SK-306 

TYPICAL OPERATION (Frequencies to 100 MHz) 
Class AB1, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 

Plate Voltage .............. ..... . 
Screen Voltage .................. . 
Grid Voltage 1 ................... . 
Zero-Signal Plate Current ............ . 
Single-Tone Plate Current .........•.. 
Single-Tone Screen Current2 ..... . .... . 
Peak rf Grid Voltage 2 ... .. .. .. .. ... . 
Plate Dissipation .. ........ . . ..... . 
Single-Tone Plate Output Power ... .. ... . 

7500 Vdc 
1250 Vdc 
-300 Vdc 
0.50 Ade 
1.90 Ade 
0.20 Ade 
300 V 

4200 W 
10,000 W 

1. Adjust to specified zero-signal de plate current. 
2. Approximate value. 

TYPICAL OPERATION (Frequencies to 100 MHz) 

Plate Voltage .. ...•..........••.. 
Screen Voltage . . ....... ..... .. . . . 
Grid Voltage .......•......•..... . 
Plate Current ..... ... .... .... ... . 
Screen Current 1 . . . . . . . . . . . . . • . . .. . 
Grid Current 1 ................... . 
Measured Driving Power 1 ............ . 
Usefu I Output Power . . . . . . . . . . . . . . . . 

1. Approximate value. 

6500 Vdc 
750 Vdc 

-350 Vdc 
2.30 Ade 
0.20 Ade 
0.05 Ade 
100 W 

10,000 W 

TYPICAL OPERATION (Frequencies to 100 MHz ) 

Plate Voltage . .. .. ...... . .. .. ... . 
Screen Voltage ........ . ......... . 
Grid Voltage ................... . 
Plate Current ..... ......... ..... . 
Screen Current 1 .. ... . . . . . . . . ..... . 
Grid Current 1 .•..... • ..... . .... . . 
Peak af Screen Voltage 1 

(100% modulation) .... .......... . . 
Peak rf Grid Voltage1 . ...... .. ..... . 
Calculated Driving Power . . ......... . 
Plate Dissipation .. •....... , , . , . , . 
Plate Output Power .•..... . .. , . , , ... 

1. Approximate value 

5000 Vdc 
500 Vdc 

-400 Vdc 
1.40 Ade 
0.26 Ade 
0.05 Ade 

450 V 

520 V 

25 W 
1200 W 
5800 W 

J 



4CX5000R 

AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
Class AB1, Grid Driven (Sinusoidal Wave) 

ABSOLUTE MAXIMUM RATINGS (per tube) 

DC PLATE VOLTAGE ...... . ... 7500 VOLTS 

DC SCREEN VOLTAGE ... . ..... 1500 VOLTS 

DC PLATE CURRENT ... .. ...... 4.0 AMPERES 

PLATE DISSIPATION ........... 6000 WATTS 

SCREEN DISSIPATION .... .. .... 250 WATTS 
GRID DISSIPATION . ..... ..... 75 WATTS 

1. Approximate value. 
2. Per Tube. 

TYPICAL OPERATION (Two Tubes) 

Plate Voltage ... .. . . 4000 5000 6000 7000 Vdc 
Screen Voltage ...... 1250 1250 1250 1250 Vdc 
Grid Voltage 1/ 4 ..... -270 -280 -310 -325 Vdc 
Zero-Signal Plate Current 1.25 1.00 0.83 0.70 Ade 
Max. Signal Plate Current 5.10 4.40 4.25 3.65 Ade 
Max. Signal Screen 

Current 1 ..... . .... 0.35 0.33 0.30 0.24 Ade 
Peak af Grid Voltage2 .. 250 240 270 235 V 

Max. Signal Plate 
Dissipationl ....... 4200 4200 4200 4200 w 

Plate Output Power .... 11,500 13B)0 17.00017,500 w 
load Resistance 

(plate to plate) ..... 1500 2370 2940 4100 n 

3. Nominal drive power is one-half peak power. 
4. Adjust to give stated zero-signal plate current. 

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the spec ified bias , 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the ca se of Class C Service, if grid bias is obtained principally 
by means of a gr id resistor , the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Filament: Current at 7.5 volts ................... . 
lnterelectrode Capacitances 1 (grounded filament connection) 

Cin . 
Cout ............................... . 
Cgp ................................ . 

Interelectrode Capacitances 1 (grounded grid connection) 

Cin . 
Cout 
Cpk. 

Min. 
73 

108 
18 

48 
19 

Max. 
78 A 

122 pF 
23 pF 

1.0 pF 

58 pF 
24 pF 

0.16 pF 

1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 

APPLICATION 

MECHANICAL 

MOUNTING - The 4CXS000R must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 

tube. Air forced into the bottom of the socket 
passes over the tube terminals and through an 
Air Chimney, the SK-306, into the anode cooling 
fins. The SK-300 socket may be used instead of 
the SK-300A, but its use will result in a slightly 
less efficient cooling system at high dissipation 
levels. 

SOCKET - The EIMAC SK-300A Air-System 
Socket is designed especially for the concentric 
base terminals of the 4CXS000R. The use of 
recommended air-flow rates through this socket 
provides effective forced-air cooling of the 

COOLING - The maximum temperature rating 
for the external surfaces of the 4CXS000R is 
250°C. Sufficient forced-air circulation must be 
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provided to keep the temperature of the anode at 
the base of the cooling fins and the temperature 
of the ceramic/metal seals below 250°C. Sea 
level air-flow requirements to maintain seal 
temperatures at 200°C in 50°C ambient air are 
tabulated below (for operation below 30 meg
acycles). 

SK-300A Socket SK-300 Socket 

Plate Air Flow Pressure Air Flow Pressure 
Dissipation (CFM) Drop (Inches (CFM) Drop ( Inches 

(Watts) of water) of water) 

2000 75 0.4 75 0.4 
3000 105 0.7 100 0.7 
4000 145 1.1 135 1.2 
5000 190 1.5 165 1.8 
6000 230 2.0 200 2.5 

Since the power dissipated by the f i I amen t re pre-
sents about 560 watts and since grid-plus screen 
dissipation can, under some conditions, represent 
another 200 to 300 watts, allowance has been 
made in preparing this tabulation for an additional 
1000 watts dissipation 

At higher altitudes, higher frequencies, or 
higher ambient temperatures the flow rate must be 
increased to obtain equivalent cooling. The flow 
rate and corresponding pressure differential must 
be determined individually in such cases, using 
maximum rated temperatures as the criteria for 
satisfactory cooling. 

IMPACT AND VIBRATION - The 4CX5000R is 
designed to operate under shock and vibration 
that might disable a less rugged tube. Up to 50 g 
of impact of 11 millisecond duration can be su
stained and vibratory acceleration up to 5 g 
from 14 to 200 Hz and 2 g from 200 to 500 Hz 
will not ordinarily injure the tube unless pro
longed. Production tubes are subjected to testing 
to insure this ruggedness. 

ELECTRICAL 

FILAMENT VOLTAGE - The rated filament 
voltage for the 4CX5000R is 7.5 volts. Filament 
voltage, as measured at the socket, should be 
maintained at this value to obtain maximum tube 
life. In no case should it be allowed to deviate 
by more than 5 percent fr om the rated value. 

GRID DISSIPATION - The 4CX5000R control 
grid has a maximum dissipation rating of 75 
watts. Precautions should be observed to avoid 
exceeding this rating. Grid Dissipation is ap
proximately the product of de grid current and 

4 

peak positive grid voltage. The grid bias and 
driving power should be kept near the values 
shown in the "Typical Operation" sections of 
the data sheet whenever possible. 

SCREEN DISSIPATION - The power dissipated 
by the screen of the 4CX5000R must not exceed 
250 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. If 

the screen voltage is modulated, the screen 
dissipation will depend upon loading, driving 
power, and carrier screen voltage. 

Screen dissipation is likely to rise to ex
cessive values when the plate voltage, bias 
voltage, or plate load are removed with filament 
and screen voltages applied. Suitable protective 
means must be provided to limit the screen dis
sipation to 250 watts in the event of circuit 
failure. 

PLATE DISSIPATION - The plate-dissipation 
rating for the 4CX5000R is 5000 watts for most 
applications but for audio and SSB amplifier 
applications, the maximum allowable dissipation 
is 6000 watts. Plate dissipation may be per
mitted to rise above the maximum rating during 
brief periods, such as may occur during tuning. 

When the 4CX5000R is operated as a plate
modulated rf power amplifier, the input power is 
limited by conditions not oonnected with the 
plate efficiency, which is quite high. Therefore, 
except during tuning there is little possibility 
that the 3500-watt maximum plate dissipation 
rating will be exceeded. 

HIGH VOLT AGE - The 4CX5000R operates 
at voltages which can be deadly, and the equip
ment must be designed properly and operating 
precautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and term
inals, with interlock switches to open the prim
ary circuits of the power supplies and to dis
charge high voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or "cheated" to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 

SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif
ferent from those given here, write to Power Grid 
Tube Division~ EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, 
for information and recommendations. 
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DIMENSIONAL DATA 
INCHES Ml LU METERS 

MIN. MAX. REF. MIN. MAX. 
4.812 4.938 122.22 125.43 

0 .B55 0 .895 21.72 22.73 

0.600 0.760 15.24 19.30 

I.B96 1.936 48.16 49.17 

3 .133 3.173 79.58 B0.59 

3.792 3 .B32 9632 97.33 

3 .9B0 4020 101.09 102.11 

0 .188 4.78 
0 .188 4.78 

0188 478 

1.764 I 826 4481 46.38 

4.188 4.563 106.38 115.90 

2.875 3250 73.03 B2.55 
8.625 9.125 21908 23 1.78 

0.986 1.050 25.04 26.67 

3.875 4.250 9843 107.95 
0375 9.53 
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ANO FILAMENT CONTACT SURFACES 

SHALL NOT EXCEED .040 WITH 
RESPECT TO THE CONTROL GRID 

ANO ANODE CONTACT SURFACE 

WHEN THE LATTER SUR FACES 

ARE ROTATED ON ROLLERS AT 

THE POINTS IND ICATED BY THE 

ARROWS. 
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e TECHNICAL DATA 

4CX7500A 
VHF RADIAL BEAM 
POWER TETRODE 

The EIMAC 4CX7500A is a compact ceramic/metal radial beam power tetrode intended for use in VHF power amplifier applications. It features a type of 
internal mechanical structure which results in high rf operating efficiency. Low rf losses in this structure permit operation at full ratings to 220 MHz. A dense 
mesh filament is used which contributes to the high performance capability. 

The 4CX7500A has a gain of over 20 dB in FM broadcast service, and is also recommended for rf linear power amplifier service and for VHF-TV linear 
amplifier service. The anode is rated for 7500 watts of dissipation with forced air cooling. 

GENERAL CHARACTERISTICS' 

ELECTRICAL 

Filament: Thoriated Tungsten Mesh 
Voltage .... . ... ....... ....... . .. . . .. . ......... .. ........... . . . .... .... ................. . ... 7.0 ± 0.35 V 
Current, at 7.0 volts ...... .... ... ... ......... ......... .....•. .. .. . ..............•......•............ 110 A 

Amplification Factor, average 
Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 

Direct lnterelectrode Capacitances (cathode grounded)2 

Cin ........... .. ... .. ............ ........ . .. . ...... . . ... .. .. . .. . . ....... . .. .. ..... .. .. . ..... . .. 145 pF 
Gout .. .. ..... . . . . .. ..•...•.. ... ..... ...... ...... .. ........ . .. ........ ..• ....... •..•....... ...... 20 pF 
Cgp ..... ... . ........... ... . . ... ... . .. .. . .... . .. .. ............... . ... . . .. ... . ..... .. ..... .. ... .. 0.5 pF 

Direct lnterelectrode Capacitances (grids grounded)2 

Cin ........... . ...... ..... .. ... .. .. . .. . . ...... .. . .. .......... .. . ... . . ... .... ....... ..... . ..... 74.1 pF 
Gout . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . • . . . 20.6 pF 
Cpk . .. ... . . ... ... .. .. .......... .. .. ..... . .. . .. . .... .... . .. . . .... .. ... ..... . . . . ... ... ... .... . .. 0.065 pF 

Maximum Frequency for Full Ratings (CW) .......... • ...................................•. .. ... ...... ... .. .. 220 MHz 

1Characteristics and operating values are based on performance tests. These figures may change without notice as the result of additional data or product 
refinement. Varian Power Grid & X-Ray Tube Products should be consulted before using this information for final equipment design. 

2Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic Industries Association Standard RS-1 91 . 

394625 (Effective April 1985) V A4807 2216 Printed in U.S.A. 

varian@ 
power grid & x-ray tube products 

301 Industrial Way / San Carlos, CA 94070 / U.S.A. / (415) 592-1221 
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MECHANICAL 

Maximum Overall Dimensions: 
Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.72 In; 21. 5 cm 
Diameter ............ . ... ..... . .. ..... . .. . ...... . ..... . . .... .. .. .... . . . . ......•.. ... ... . ..... . .. 5.66 In; 14.4 cm 

Net Weight (approximate) . . . . . . .......... .. .......... . .. . .. . . .... .... .... • .... . ....... .. ......... . .... 7.7 Lbs; 3.5 kg 
Operating Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . Axis Vertical, Base Up or Down 
Cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . • . . . • . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . Forced Air 
Maximum Operating Temperature , Ceramic/Metal Seals & Anode Core ....•..•..... .. .... . ..... ... •. .. .. ............ . ..... 250°C 
Base ...... ... . .. ...... . . .... . . . .. .. .. . .... . . . . . . . . .... .... .. . . . . . ... . . ...... . . ........... . ....... Special, Coaxial 
Recommended Air-System Socket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HF: EIMAC SK-340 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . VHF: EIMAC SK-350 
Available Screen Grid Bypass Capacitor Kit for SK-350 or SK-360 (8000 pF@ 5000 DCWv) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EIMAC SK-355 
Recommended Air-System Chimney (for SK-350 or SK-360) . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . • . . . . . EIMAC SK-346 
Recommended EI MAC Cavity Assembly for FM Broadcast Service ... . ... • ........... . . . .. . . ... .. ..... . . . . . . ... . ..... . . CV-2228 
Availab le Anode Connector Clip . . . .. ..... . ... . .... ............. .. ....... . ... . .. . ......... . . .... ... .. .. .. .. EI MAC ACC-3 

RADIO FREQUENCY POWER AMPLIFIER 
Class C Telegraphy or FM 
(Key-down Conditions) 

ABSOLUTE MAXIMUM CONDITIONS 

DC PLATE VOLTAGE .... .. ...... . . .. . . . .. 7500 VOLTS 
DC SCREEN VOLTAGE . . ..... . ...... . . ... 1500 VOLTS 
DC GRID VOLTAGE ......... . . ........ .... -500 VOLTS 
DC PLATE CURRENT ....... . . ... ...... . . .. 3.0 AMPERES 
PLATE DISSIPATION ...... . ..... .. .. .... . 7500 WATTS 
SCREEN DISSIPATION . . . . . . . . . . . . . . . . . . . . 165 WATTS 
GRID DISSIPATION . . . . . . . . . . . . . . . . . . . . • . . . 50 WATTS 

RADIO FREQUENCY LINEAR AMPLIFIER 
Class AB1 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE .. .. . ..... ... .. . . . .. . 7500 VOLTS 
DC SCREEN VOLTAGE . . . . . . . . . . . . . . . . . . . 1500 VOLTS 
DC GRID VOLTAGE ....... .. .. . .. . ........ -500 VOLTS 
DC PLATE CURRENT .. . ... . . . .... ......... 3.0 AMPERES 
PLATE DISSIPATION . .. . .. . ... .. ......... 7500 WATTS 
SCREEN DISSIPATION . . . . . . . . . . . . . . . . . . . . 165 WATTS 
GRID DISSIPATION ... . . . ...... . ... . . . . . ... 50 WATTS 

• Approximate Value 
** Adjust to specified zero-signal plate current 
# PEP output or rf power at crest of modulation envelope 
§ Referenced against one tone of a two equal-tone signal 

TYPICAL OPERATION 
(Measured data in EIMAC CV2228 FM cavity at 100.5 MHz) 

Plate Voltage .. ......... . .. . 6.5 6.5 
Screen Voltage ...... . ... .. . 635 750 
Grid Voltage .... ...• ... • ... -460 -275 
Plate Current . .....• . .• .. ... 2.1 2.2 
Screen Current . .... . . . . .... 195 128 
Grid Current ............... 185 90 
Driving Power ... .. . . . .. .. .. 247 100 
Efficiency ..... ... ... . . .... 79.3 77.6 
Useful Output Power . .... .... 10.8 11 .1 
Power Gain .............. . . 16 20 

Typical Operation, Peak Envelope or Modulation Crest 
Conditions (frequencies below 30 MHz) 

6.5 
750 

-400 
2.4 
140 
95 

130 
77.0 
12.1 
19.7 

Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . 7500 
Zero Signal Plate Current . . . . . . . . . . . . . . . . . . . 750 
Max. Signal Plate Current . .. . .. . . . . . .... .... . 2.2 
Screen Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . 1250 
Screen Current' . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 
Grid Bias Voltage- ...... . . .. .. .. . . .. ... . .. -190 
Grid Current' . . . . . . . . . . . . . . . . . . . . . . . . . . 0 
Useful Power Out"' . . . . . . . . . . . . . . . . . . . . . . . . 10 
Driving Power' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 
Intermodulation Distortion Productss . .. ........... . 

3rd Order Products .. ......... . . . ..... . .. -32 
5th Order Products ...... . . . . . ....... -44 

"Delivered to the load 

TYPICAL OPERATION values are obtained by measurement or by calculation from published characteristic curves. To obtain the specified 
plate current at the specified bias, screen, and plate voltages, adjustment of the rf grid voltage is assumed. If this procedure is followed, there 
will be little variation in output power when the tube is replaced, even though there may be some variation in grid and screen currents. The 
grid and screen currents which occur when the desired plate current is obtained are incidental and vary from tube to tube. These current 
variations cause no performance degradation providing the circuit maintains the correct voltage in the presence of the current variations. 
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4CX7500A 

APPLICATION 

MECHANICAL 

MOUNTING - The 4CX7500A must be mounted with its axis vertical, 
base up or down at the convenience of the equipment designer, and 
should be protected from shock and vibration which could damage the 
internal structure of the tube. 

AIR-SYSTEM SOCKET & CHIMNEY· The EIMAC sockets type SK-340 
and SK-350 are designed especially for the concentric base terminals of 
the 4CX7500A. The SK-340 is intended for use at HF, while the SK-350 
is recom mended for VHF applications. The SK-346 chimney is intended 
for use with either. Use of the recommended air flow rates through either 
socket will provide effective forced-air cooling of the tube. Air forced into 
the bottom of the socket passes over the tube terminals and through the 
chimney and into the anode cooling fins. 

COOLING - Forced-air cooling is required in all applications. The blower 
selected in a given application must be capable of supplying the desired 
air flow at a back pressure sufficient for the tube, plus any drop caused 
by ducts and filters. Air flow must be applied before or simultaneous~ 
with filament voltage. 

Minimum air flow requ irements for a maximum anode temperature of 
225°C for various altitudes and dissipation levels are listed. The pressure 
drop values shown are approximate and are for the SK-340/tube/SK-346 
combination . If an SK-350 is used air passages in addition to those in the 
socket may be required for low pressure drop. 

Inlet Air Temperature = 25°C 

Sea Level Plate 
Diss. 
Watts 
5000 
7500 

5000 Feet Plate 
Diss. 
Watts 
5000 
7500 

10,000 Feet Plate 

Inlet Air Temperature= 35°C 

Sea Level 

Diss. 
Watts 
5000 
7500 

Plate 
Diss. 
Watts 
5000 
7500 

Flow 
Rate 
CFM 
192 
414 

Flow 
Rate 
CFM 
232 
501 

Flow 
Rate 
CFM 
281 
607 

Flow 
Rate 
CFM 
220 
476 

Press. 
Drop 

In. Water 
1.0 
4.3 

Press. 
Drop 

In. Water 
1.2 
5.1 

Press. 
Drop 

In. Water 
1.4 
6.1 

Press. 
Drop 

In. Water 
1.25 
5.42 
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5000 Feet Plate 
Diss. 
Watts 
5000 
7500 

10,000 Feet Plate 
Diss. 
Watts 
5000 
7500 

Inlet Air Temperature = 50°C 

Sea Level Plate 
Diss. 
Watts 
5000 
7500 

5000 Feet Plate 
Diss. 
Watts 
5000 
7500 

10,000 Feet Plate 
Diss. 
Watts 
5000 
7500 

Flow 
Rate 
CFM 
268 
576 

Flow 
Rate 
CFM 
324 
6.98 

Flow 
Rate 
CFM 
280 
592 

Flow 
Rate 
CFM 
332 
717 

Flow 
Rate 
CFM 
402 
868 

Press. 
Drop 

In. Water 
1.5 
6.5 

Press. 
Drop 

In. Water 
1.75 
7.75 

Press 
Drop 

In. Water 
1.8 
7.9 

Press 
Drop 

In. Water 
2.1 
9.4 

Press. 
Drop 

In. Water 
2.5 
11.3 

With operation at plate dissipation below 5.0 kW and lower air flow 
inherent with that operation, special attention is requ ired for cooling the 
center of the stem (base), by means of special directors or some other 
provision. Temperature measurements in this area should be made, as 
well as the anode seal areas, during development of the equipment. 
Temperature-sensitive paints are available for this purpose, and 
Application Bulletin #20 titled TEMPERA TU RE M EASU REM ENTS WITH 
EIMAC POWER TUBES is available from Varian Power Grid & X-Ray 
Tube Products on request. 

An air interlock system should be incorporated in the design to 
automatically remove all voltages from the tube in case of even a partial 
failure of the tube cooling air. 

It is considered good engineering practice to supply more than the 
minimum required cooling air, to allow for variables such as dirty air 
filters, rf seal heating, and dirty anode cooling fins if the tube has been 
in service for some time. 

ELECTRICAL 

ABSOLUTE MAXIMUM RATINGS - Values shown for each type of 
service are based on the "absolute system" and are not to be exceeded 
under any service conditions . These ratings are limiting values outside 
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which the serviceability of the tube may be impaired. In order not to 
exceed absolute ratings the equipment designer has the responsibility of 
determining an average design value for each rating below the absolute 
value of that rating by a safety factor so that the absolute values will 
never be exceeded under any usual conditions of supply-voltage 
variation, load variation, or manufacturing variation in the equipment 
itsett. It does not necessarily follow that combinations of absolute 
maximum ratings can be attained simultaneously. 

FILAMENT OPERATION· At rated (nominal) filament voltage the peak 
emission capability of the tube is many times that needed for 
communication service. A reduction in filament voltage will lower the 
filament temperature, which will substantially increase life expectancy. 
The correct value of filament voltage should be determined for the 
particular application. It is recommended the tube be operated at full 
nominal voltage for an in ltial stabilization period of 100 to 200 hours 
before any action is taken to operate at reduced voltage. The voltage 
should gradually be reduced until there is a slight degradation in 
performance (such as power output or distortion). The filament voltage 
should then be increased a few tenths of a volt above the value where 
performance degradation was noted. The operating point should be 
rechecked after 24 hours. Filament voltage should be closely regulated 
when voltage is to be reduced in this manner, to avoid any adverse 
influence by normal line voltage variations. Filament voltage should be 
measured at the tube base or socket, using an accurate rms-responding 
meter. Periodically the procedure outlined above for reduction of voltage 
should be repeated, with voltage reset as required, to assure best life. 

GRID OPERATION• The maximum control grid dissipation is 50 watts, 
determined approximately by the product of the de grid current and the 
peak positive grid voltage. 

SCREEN OPERATION• The maximum screen grid dissipation is 165 
watts. With no ac applied to the screen grid, dissipation is simply the 
product of de screen voltage and the de screen current. With screen 
modulation, dissipation is dependent on rms screen voltage and rms 
screen current. Plate voltage, plate loading, or bias voltage must never 
be removed while filament and screen voltages are present, since screen 
dissipation ratings will be exceeded. A protective spark-gap device 
should be connected between the screen grid and the cathode to guard 
against excessive voltage. 

SCREEN CURRENT · The screen current may reverse under certain 
conditions and produce negative indications on the screen current meter. 
This is a normal characteristic of most tetrodes. The screen power supply 
should be designed with this characteristic in mind, so that the correct 
operating voltage will be maintained on the screen under all conditions. 
A current path from the screen to cathode must be provided by a bleeder 
resistor or a shunt regulator connected between screen and cathode and 
arranged to pass approximately 10% of the average screen current per 
connected tube. A series regulated power supply can be used only when 
an adequate bleeder resistor is provided. 

4 

FAULT PROTECTION • In addition to the normal plate over-current 
interlock, screen current interlock, and air-flow interlock, the tube must 
be protected from internal damage caused by an internal plate arc which 
may occur at high plate voltage. A protective resistance should always 
be connected in series with each tube anode, to absorb power supply 
stored energy if an internal arc should occur. EIMAC's Application 
Bulletin #17 titled FAULT PROTECTION contains considerable detail, 
and is available on request. 

HIGH VOLTAGE • Normal operating voltages used with this tube are 
deadly, and the equipment must be designed properly and operating 
precautions must be followed. Design all equipment so that no one can 
come in contact with high voltages. All equipment must include safety 
enclosures for high-voltage circuits and terminals, with interlock switches 
to open primary circuits of the power supply and to discharge high
voltage capacitors whenever access doors are opened. Interlock 
switches must not be bypassed or "cheated" to allow operation with 
access doors open. Always remember that HIGH VOLTAGE CAN KILL. 

RADIO-FREQUENCY RADIATION · Avoid exposure to strong rf fields 
even at relatively low frequency. Absorption of rf energy by human tissue 
is dependent on frequency. Under 300 MHz most of the energy will pass 
completely through the human body with little attenuation or heating 
affect. Public health agencies are concerned with the hazard even at 
these frequencies. OSHA (Occupational Safety and Health 
Admin istration) recommends that prolonged exposure to rf radiation 
should be limited to 10 milliwatts per square centimeter. 

INTERELECTRODE CAPACITANCE· The actual internal interelectrode 
capacitance of a tube is influenced by many variables in most 
applications, such as stray capacitance to the chassis, capacitance 
added by the socket used, stray capacitance between tube terminals, 
and wiring effects. To control the actual capacitance values within the 
tube, as the key component involved, the industry and Military Services 
use a standard test procedure as described in Electronic Industries 
Association Standard RS-191 . This requires the use of specially 
constructed test fixtures which effectively shield all external tube leads 
from each other and el iminates any capacitance reading to "ground." The 
test is performed on a cold tube. Other factors being equal, controlling 
internal tube capacitance in this way normally assures good 
interchangeability of tubes over a period of time. The capacitance values 
shown here are taken in accordance with Standard RS-191 . The 
equipment designer is therefore cautioned to make allowance for the 
actual capacitance values which will exist in any normal application. 
Measurements should be taken with the socket and mounting which 
represent approximate final layout if capacitance values are highly 
significant in the design. 

SPECIAL APPLICATIONS· When it is desired to operate this tube under 
conditions widely different from those listed here, write to Varian Power 
Grid & X-Ray Tube Products, Attn: Product Manager; 301 Industrial Way; 
San Carlos, CA 94070 U.S.A. 
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OPERATING HAZARDS 

PROPER USE AND SAFE OPERATING PRACTICES WITH RESPECT TO POWER TUBES ARE THE RESPONSIBILl1Y OF EQUIPMENT 
MANUFACTURERS AND USERS OF SUCH TUBES. ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO POWER TUBES OR EQUIPMENT 
WHICH UTILIZES SUCH TUBES MUSTTAKE PRECAUTIONS TO PROTECTTHEMSELVES AGAINST POSSIBLE SERIOUS BODILY INJURY. DO NOT 
BE CARELESS AROUND SUCH PRODUCTS. 

The operation of this tube may involve the following hazards, any one of which, in the absence of safe operating practices and precautions, could result in 
serious harm to personnel: 

a. HIGH VOLTAGE - Normal operating voltages can be deadly. 
Remember that HIGH VOLTAGE CAN KILL 

b. LOW-VOLTAGE HIGH-CURRENT CIRCUITS - personal jewelry, 
such as rings, should not be worn when working with filament 
contacts or connectors as a short circuit can produce very high 
current and melting, resulting in severe burns. 

c. RF RADIATION - Exposure to strong rf fields should be avoided, 

even at relatively low frequencies. The dangers of rf radiation are 
more severe at UHF and microwave frequencies and can cause 
serious bodily and eye injuries. CARDIAC PACE MAKERS MAY BE 
AFFECTED. 

d. HOT SURFACES - Surfaces of tubes can reach temperatures of 
several hundred °C and cause serious burns if touched for several 
minutes after all power is removed. 

Please review the detailed operating hazards sheet enclosed with each tube, or request a copy from: Varian Power Grid & X-Ray Tube Products, Power 
Grid Application Engineering, 301 Industrial Way, San Carlos, CA 94070. 
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DIMENSIONAL DATA 

INCHES MILLIMETERS 

DIM. MIN . MAX. REF. MIN. MAX. REF. 

A 5.539 5.663 140.69 143.84 

B .855 .895 21 .72 22.73 

C .600 .760 15.24 19.30 

D 1.896 1.936 48.16 49.17 

E 3.133 3.173 79.58 80.59 

3.792 3.832 96.32 97.32 

G 3.980 4 020 101.09 102.11 

H .188 4.78 

188 4.78 

K .188 4.78 

3.863 4.210 97.43 106.93 

M 2.812 3.187 71 .42 80.95 

N 8.469 8.718 215.11 246 .86 

p .375 9.53 

NOTES: 
~ ef. dimensions are for info only & are not required for 

inspect ion purposes. 
2. Dimensions in [] are mill ime1ers. 
3. (') Contact surface. 
4. Optimum filament & Grid connector heights for socket 

design purposes. 
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TECHNICAL DATA 

The EIMAC 4CX10,000J is a compact, high-power, ceramic / 
metal, forced-air cooled tetrode with a rated maximum plate dissi
pation of 12,000 watts. It incorporates rugged internal construction 
features, including a mesh filament / cathode. 

The 4CX10,000J is specifically designed for exceptionally low 
intermodulation distortion in radio-frequency linear amplifier ser
vice. 

GENERAL CHARACTERISTICS 1 

ELECTRICAL 

Filament: Thoriated Tungsten 
Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.5 ± 0.37 V 
Current, at 7.5 volts . . . . . . . . . . . . . . . . . 103 A 

Amplification Factor (Average): 
Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . 4.5 

Direct Interelectrode Capacitance (grounded filament)2 
Cin ............................ .. .......... .. .... . 
Cout ................................................. . 
Cgp .................................................. . 

Direct Interelectrode Capacitance (grounded grid) 2 

Cin .......... . ....................................... . 
Cout ................................................. . 
Cpk .................................................. . 

Frequency of Maximum Rating: 
cw .................................................. . 

4CX1 O,OOOJ 

RADIAL-BEAM 

POWER TETRO DE 

120 pF 
20.5 pF 
0.7 pF 

56 pF 
21.5 pF 
0.10 pF 

100 MHz 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In -
dustries Association Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions: 
Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.125 in: 231. 77 mm 
Diameter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.050 in; 179.07 mm 

Net Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.2 lb; 5.55 kg 
Operating Position ......... .. .................... Axis vertical, base up or down 

(Effective 2-1-72) © by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



4CX10,000J 

2 

Maximum Operating Temperature: 
Ceramic/ Metal Seals or Anode Core 

Cooling ............... . 
Base ................. . 
Recommended Air System Socket 
Recommended (Air) Chimney ... 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB1 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE .. .•......•. 7500 VOLTS 
DC SCREEN VOLTAGE ........... 1600 VOLTS 
DC PLATE CURRENT . . . . . . . . . . . . 4.0 AMPERES 
PLATE DISS IPATION .. . . ....... 12,000 WATTS 
SCREEN DISSIPATION . . . . . . . . . . . 250 WATTS 
GRID DISSIPATION . . . . . . . . . . . . . 75 WATTS 

1. Adjust to specified zero-signal de plate current. 
2. Approximate value. 
3. Useful power is that delivered to the load. 
4. Referenced against one tone of a two equal-tone 

signal. 

250°C 
. ..... Forced Air 
. Special concentric 

SK-300A 

SK-1306 

TYPICAL OPERATION 
Class AB1, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 

Plate Voltage ........ . .... . .. . 7500 Vdc 
Screen Voltage .. . .......•...... 1600 Vdc 
Grid Voltage 1 ... . .. .... ... ... . -400 Vdc 
Zero-Signal Plate Current .... . . .. . . 300 mAdc 
Single-Tone Plate Current ......... . 2.2 Ade 
Sing I e-Tone Screen Current 2 . . . . . . . . 30 mAdc 
Peak rf Gr id Voltage 2 ............ . 400 V 

Single-Tone Plate Diss ipation ...... . 8500 w 
Useful Power Output (PEP) 3 ........ . 10 kW 
Load Impedance .............. . 1650 n 
Intermodulation Distortion Products 4: 

3rd Order ........... . -35 dB 
5th Order •................. -40 dB 

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published char
acteristic curves. Adjustment of the rf grid voltage to obtain the specif ied plate current at the specified 
bias, screen and plate voltages is assumed. If this procedure is followed , there will be little vcriation 
in output power when the tube is changed, even though there may be some variation in screen current. 
The screen current which results when the desired plate current is obtained is incidental and varies 
from tube to tube. This current variation causes no difficulty so long as the circuit maintains the correct 
voltage in the presence of the variations in current. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Filament: Current at 7.5 volts 
Interelectrode Capacitances1(grounded filament connection) 

Cin . 
Cout .............................. . 
Cgp ............................... . 

Interelectrode Capacitances1(grounded grid connection) 

Cin . 
Cout 
Cpk. 

Min. 

98 

113 
18 

51 
19 

Max. 

108 A 

127 pF 
23 pF 

1.0 pF 

61 pF 
24 pF 

0.16 pF 

1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In
dustries Association Standard RS-191. 

APPLICATION 

MECHANICAL 

MOUNTING - The 4CX10,000J must be operated 

with its axis vertical. The base of the tube may 

be down or up at the convenience of the circuit 

designer. 

SOCKET - The EIMAC SK-300A Air-Sy stem Soc

ket is designed especially for the concentric base 

terminals of the 4CX10,000J. The use of recom

mended air-flow rates through this socket pro -



vides effective forced-air cooling of the tube. 

Air forced into the bottom of the socket passes 
over the tube terminals and through an Air Chim
ney, the SK-1316, into the anode cooling fins. 

COOLING - The maximum temperature rating for 
the external surfaces of the 4CX10,000J is 250° C. 
Sufficient forced-air circulation must be provided 
to keep the temperature of the anode at the base 
of the cooling fins and the temperature of the 
ceramic / metal seals below 250° C. Air-flow re
quirements to maintain seal temperatures at 200°C 
in 50° C ambient air are tabulated below (for oper
ation below 30 megahertz). The pressure drop 
values shown are for the Tube/Socket/Chimney 
combination. 

SEA LEVEL 10,000 FEET 

Plate 
* 

Air Flow Pressure Air Flow Pressure 
Dissipation Drop ( In. Drop(ln. 

(Watts) (CFM) of water) (CFM) of water) 

4000 110 0.4 160 0.6 
6000 200 0.8 290 1 .2 
8000 315 1.7 460 2.5 

10000 445 2.8 645 4 .1 
12000 600 4.4 870 6.4 

* Since the power dissipated by the filament repre-
sents about 770 watts and since grid-plus screen 
dissipation can, under some conditions, represent 
another 200 to 300 watts, allowance has been made 
in preparing this tabulation for an addit iona l 1200 
watts d issipation. 

At higher altitudes, higher frequencies, or 
higher ambient temperatures the flow rate must be 
increased to obtain equivalent cooling. The flow 

rate and corresponding pressure differential must 
be determined individually in such cases, using 
maximum rated temperatures as the criteria for 
satisfactory cooling. 

IMPACT AND VIBRATION - The 4CX10,000J is 
designed to operate under shock and vibration 
conditions which might disable a less rugged 
tube. Production tubes are subjected to testing to 
insure ability to withstand 15 G impact at 11 mil
liseconds duration and 2 G vibratory acceleration 
over the range of 5 to 55 Hz. 

ELECTRICAL 

FILAMENT VOLTAGE - The rated filament 
voltage for the 4CX10, 000J is 7 .5 volts . Filament 
voltage, as measured at the socket, should be 
maintained at this value to obtain maximum tube 
life. In no case should it be allowed to deviate 
by more than 5 percent from the rated value . 

4CX10,000J 

GRID DISSIPATION - The 4CX1 0,000J control 
grid has a maximum dissipation rating of 75 watts . 
Precautions should be observed to avoid exceed
ing t his rating. Grid dissipation is approximately 
the product of de grid current and peak positive 
grid voltage. The grid bias and driving power 
sh o u 1 d be kept near the values shown in the 
"Typical Operation " sections of the data sheet 
whenever possible. 

SCREEN DISSIPATION - The power dissipated 
by the screen of the 4CX10,000J must not exceed 
250 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current . 

Screen dissipation is likely to rise to exces
sive values when the plate voltage, bia s voltage, 
or plate load are removed with filament and 

screen voltages applied . Suitable protective 
means must be provided to limit the screen dis
sipation to 250 watts in the event of ci rcui t 
failure. 

PLATE DISSIPATION - T he plate-dissipation 
rating for the 4CX10,000J is 12,000 watts. Plate 
dissipation may be permitted to rise above the 
maximum rating during brief periods, such as may 
occur during tuning. 

HIGH VOLTAGE - The 4CX10,000J operates at 
voltages which can be deadly, and the equipment 
must be designed properly and operating precau
tions must be followed. Equipment must be de
signed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-vo ltage circuits and te rm inals, 
with interlock switches to open t he primary cir
cuits of the power supplies and to d ischa rge high 
voltage condensers whenever access doors are 
opened. Interlock switches must not be bypassed 
or " cheated " to allow operation with access 
doors open. Always remember that HIGH VOLT
AGE CAN KILL. 

INTERELEC TRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance add e d by the socket used , 

stray capacitance between tube terminals , a nd 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
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RS-191. This requires the use of specially con

structed test fixtures which effectively shield 
a ll external tube leads from each other and elim
inates any capacitance reading to " ground " . The 
test is performed on a cold tube. Other factors 
being equal , controlling internal tube capacitance 
in this way normally assures good interchange
ability of tubes over a period of t ime, even when 
the tube may be made by different manufacturers. 
The capacitance values shown in the manufac
turer's technical data , or test specifications , 
normally are taken in accordance with Standard 
RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application . 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi
cant in the design . 

SPECIAL APPLICATIONS - If. it is desired to 
operate this tube under conditions widely dif
ferent from those given here , write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos , California 94070, for 
information and recommendations. 
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INCHES 
DIM. 

MIN. MAX REF. 
A 6928 7.050 
B 0.855 0895 
C 0720 0760 
D 1. 896 1. 936 
E 3.133 3.173 
F 3.792 3.832 
G 3.~0 4.020 
H 0.1 B8 - -
J 0.1B8 -
K 0.188 - -
L 1.764 1. 826 
M 4.186 4568 
N 2412 2.788 
p 8.812 9062 
R 09.86 1050 
s 3.4 12 3788 
T 0.375 - -

NO'IES ' 
- -1. Ii.' CONTACT SURFACE. 

~ l~ HES 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

3 REF :i!MENSION ARE FOR 1Nf'O 
ONLY ~ ARE NO'l REao.FOR 
INSrCCT!ON PURFOSES . -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

'- ---~ 
THE T R Of TH ~ SC RE EN G_ftl ~ 

ANO FILAMENT CONTACT SUR_:_ 

eACES SHALL N01 EXCEEO__,_O~ 

WITH RE?PECT_ TO THE ':'ONTROL 

GRID ANO A'IJOOE C')r;TACT SUR

FACE WHEN THE LATTER SU~ -

~ACES A~E ROTATED 0 "-1 RCLLERS 

~T ~ ~ N~TED BY 

THE ARROWS 

MN. 
17597 
21 72 
1829 
48.1 6 
79.58 
96.32 
101.09 

4.77 
4.77 
477 

44.80 
106.32 
6126 

2.23.82 
25.04 
86.66 
952 

,. LUMEITRS 

M4X. REF 
17907 - -
2273 - -
19.30 - -
49.17 - -

80.59 -
97.33 - -

102.11 - -
- - - -
- - - -
- - - -

46.38 - -
116.03 - -
70.81 - -

230.17 - -
'26.67 - -
9621 - -

- - - -
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TECHNICAL DATA RADIAL BEAM 

POWER TETRODE 

The EI.MAC 8989 is a ceramic/me tal power t e trode int ended fo r us e in audio or 
radio fr e quency applications. It featur es a type of internal me chanical structure 
which results in high rf operating efficiency . Low rf loss es in th is s tructur e 
pe rmit operation at full ratings up t o 220 MHz. 

The 8989 has a gain of over 18 dB in FM broadcast service, and is also r ecom
mended for radio-frequency linear power amplifier service, and for VHF television 
linear amplif ie r service. The anode is rated for 15 kilowatts of dissipation with 
forced-air coo ling and incorporat es a highly e ffici en t cooler of new design. 

GE NERA L C H A R A C T E R I S T I C S l 

ELECTRICAL 

Filament : Thoriated Tungsten 

Voltage 

Current @ 7. 5 vo l ts 

Amplification Factor , a verage 

Grid to Screen 

Dire ct Int e r ele ctrode Capacitances 

Cin 

Cout 

Cgp 

(grounded cathode): 

. 
. 0 0 0 

Direct Intere l e ctrode Capacitances (grid and s creen grounded) : 

Cin 

Cout 

Cpk 

Fre quency of Maximum Ratings (CW) 

7 . 5 ± 0 . 37 

120 

6 . 7 

160 

18 . 5 

1.0 

70 

18 . 6 

0.1 

220 

V 

A 

pF 

pF 

pF 

pF 

pF 

pF 

MHz 

1 Characteristics and operat i ng values are based on calculations and measured data , These figures 
may change without notice as a result of data or product ref i nement, Varian EIMAC Division 
should be consulted before us ing th i s information for final equipment des i gn, 

(Revi sed J Feb 81 - supersedes Dec 78) 

varian EI.MAC division/ 301 industr ia l way / san carlos / california 94070 



MECHANICAL 

Maximum Overall Dimensions : 

Length (he i ght) 

Diameter 

Net Weight (approximate) 

Operating Position 

Cooling 

Operating Temperature, Maximum: 

Ceramic/ Metal Seals & Anode Core 

Base 

Recommended Air System Socket 

Recommended Air Chimney 

R\DIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 

Class C Telegraphy or FM 

(Key- Down Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

DC PIATE VOLTAGE 

DC SCREEN VOLTAGE 

DC Pl.ATE CURRENT 

Pl.ATE DISSIPATION 

SCREEN DI SSIPATION 

GRID DISSIPATION 

2 

10 . 0 KILOVOLTS 

2000 VOLTS 

3. 5 AMPERES 

15 . 0 KILOWATTS 

300 WATTS 

150 WATTS 

9 . 84 in ; 24.99 cm 

7.76 in; 19 . 71 cm 

14 lbs; 6 .4 kg 

Axis vertical, base up or down 

Forced Air 

250 oc 

Special, concentric 

EIMAC SK- 300A 

EIMAC SK- 336 

TYPICAL OPERATION (frequencies to 30 MHz) 

Plate Voltage 

Screen Voltage 

Grid Voltage 

Plate Current 
1 Screen Current 

Grid Current 1 

1 Peak rf Grid Voltage 

Calculated Drive Power 

Plate Dissipation 1 

1 
Plate Output Power 

Load Impedance 

1 Approximate value 

9.0 

750 

- 250 

2.83 

135 

63 

335 

23 

5 . 47 

20 

kVdc 

Vdc 

Vdc 

Ade 

mAdc 

mAdc 

V 

w 

kW 

kW 

1590 0 
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TYPICAL OPERATION, COMMERCIAL FM SERVICE 

(measured values at frequency shown, in EIMAC cavity amplifier) 

Frequency of Operation 90.5 108.1 MHz 

Plate Voltage 9.95 10 . 0 kVdc 

Screen Voltage 600 800 Vdc 

Grid Voltage -300 -300 Vdc 

Plate Current 3.08 2 . 81 Ade 

Screen Current 200 130 mAdc 

Grid Current 41 32 mAdc 

Driving Power 245 275 w 

Useful Power Output 
1 

22.9 22 . 5 kW 

Efficiency 74. 7 80 . 2 % 

Gain 19.7 19.1 dB 

1 Delivered to the l oad 

APPLICATION 

MOUNT ING - The 8989 must be operated with its axis vertical. The base of the tube 
may be up or down at the convenience of the circuit designer . 

SOCKET & CHIMNEY - The EIMAC air-system socket SK- JOOA and air chimney SK-336 
are recoTIU11ended for use with the 8989. The use of the r ecommended air flow through 
this socket provides effective forced-air cooling of the tube base, with air then • 
guided through the anode cooling fins by the air chimney . 

COOLING - The maximum temperature rating for the external surfaces of the tube is 
250°C, and s uffici en t forced-air cooling must be used in all applications to keep 
the tempera tu re of the anode (at the base of the cooling fins) and the temperature 
of the ceramic/me tal seals comfortably below the rat ed maximum. 

The cooling characteristics of the tube are shown in the attached graph. The designer 
is cauted to keep in mind that this is ABSOLUTE data, with pure de power , with no 
safety factors added , and the pressure drop figures make no allowance for losses in 
filters, ducting, and the like. 

It is considered good engineering practice to design for maximum anode core temp e ratur e 
of 225°C, and temperature-sensitive paints are available for checking tube temperatures 
before any design is finalized. It is also considered good practice to add a 15% 
safety factor to the indicated airflow, and allow for variables such as dirty air 
filters, rf seal heating at VHF , and the fact that the anode cooling fins may not be 
clean if the tube has been in service for some l ength of time. Special cooling is re
quired in the c ente r of the stem (base) , by means of special air directors or some 
other provision . An air interlock system should be incorporated into the design to 

3 



automatically r emove all voltages from the tube in case of even partial failure of the 
tube cooling air . 

Air flow must be applied before or simultaneously with the application of power, 
including the tube f ilament, and should normally b e maintained for a short pe ri od of 
time after all power i s r emove d to allow f o r tube cool - down. 

FILAMENT OPERATION - The rated nominal filament voltage for the 8989 is 7.5 volts , 
as measured at the socket or tub e base. Variation in voltage should be maintained 
within plus or minus five percent. During application of filament voltage the inrush 
current should be l imited to no more than twice normal curre nt. 

The peak e mission· capabi li ty at nominal filament vo ltage is normally more than that 
required for c ommuni cation service . A small d e crease in filament t emperat ure due to 
reduction in filame nt vo ltage can increase tub e life by a substantial pe rcentage . It 
is good practice t o determine the nominal filament vo l tage f o r a particular application 
that will not adversely effe c t equipment operation . This is done by measuring some 
important parameter of performance (such as power output or distortion) while filament 
voltage is reduced . At some point in filame nt voltage there will be a noticeabl e 
change in the operating parame t e r being monitored , and the operating filament vo ltage 
must b e slightly higher than the l eve l at which d ete rioration was not ed . When filament 
vo ltage is to be r educe d in this manner it shou ld be regu lat ed and he ld to plus or 
minus one percent , and th e actual operating value should be che cked periodically to 

r11a intain proper operation . 

ELECTRODE DISSIPATION RATINGS The maximum dissipation ra tings for the 8989 must be 
respected to avoid damage to the tube. An exception is the plate dissipation , which 
may be pe rmitted t o ris e above the rat ed maximum during brief periods , such as may 
occur during tuning, 

GRID OPERATION - The 898 9 control grid has a maximum dis si pation rating of 150 watts. 
Precautions should be observed to avoid exceeding this rat ing . The grid bias and 
driving power should normally be kept near the values shown in the TYPICAL OPERATION 
section of the data sheet whenever possible. 

SCREEN OPERATION - The power dissipated by the screen grid of the 8989 must not 
exceed 300 watts . Screen dissipation, in cases where there is no ac applied to the 
screen , is the simple product of the screen vol tage and the screen curren t. If the 
screen vo ltage is modulat ed , the screen dissipation will depend on loading, driving 
power, and the carrier screen voltage. 

Screen dissipation is likely to rise to excessive values when the plate voltage , bias 
voltage , or plate load are r emoved with the filamen t and screen vo ltages applied. 
Suitable prot e cti ve means must be provided to limit the screen dissipation to 300 
watts in the event of circuit failure. Energy limiting circuit r y (which will activate 
if there is a fault condition) and spark gap over-voltage protection are recommended 
as good eng ineering practice . 

he 8989 may exhibit revers e d (negative) screen current unde r some operating c ondit ions. 
che screen supply vo ltage must be maintained constant for any values of negative and 
ios itive screen currents which may be encount e r ed , Dang e rou s l y high plat e current may 
_·ow if the screen power supply exhibits a rising vol tage characteristic with negative 
screen current. Stab il izat ion may be accomplishe d with a bl eed e r r es istor c onnected 
from screen to cathode , and this is absolut e l y essent ial if a series elect r onic 
r egulator is emp l oyed . 
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FAULT PROTECTION - In addition to normal plate overcurrent interlock and screen 
current interlock, it is good practice to protect the tube from internal damage which 
could result from a plate arc at high voltage . In all cases some protective resistance, 
10 to 50 ohms, should be used in series with the tub e anode to absorb power supply 
stored energy in case a tube arc should occur. If power supply stored energy is very 
high, some form of electronic crowbar which will discharge power supply capacitors 
in a few microseconds following indication of start of a tube arc is recommended. 

EIMAC APPLICATION BULLETIN # 17 titled "FAULT PROTECTION" is available on request and 
includes detailed information on this subject. 

HIGH VOLTAGE Normal operating voltages used with the 8989 are deadly and the equip-
ment must be designed proper ly and operating pre c a utions must be followed . All equip
ment must be designed so that no one can come into contact with high voltages . All 
equipment must include safety enclosures for high-voltage circuits and terminals, 
with int erlock switches to open primary circuits of the power supply and to discharge 
high- voltage capacitors whenever access doors are opened. Interlock switches must not 
be bypassed or "cheated" to allow operation with access doors open. Always remember 
that HIGH VOLTAGE CAN KILL. 

INTERELECTRODE CAPACITANCE - The actual internal int erelectrode capacitance of a tube 
is influenced by many variables in most applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, stray capacitance between tube terminals, 
and wiring effects. To control the actual capacitance values within the tub e , as the 
key component involved, industry and the Military Services use a standard test pro
cedure as described in Electronic Industries Association Standard RS-191. This requires 
the use of specially constructed test fixtures whi ch effectively shield all external 
tube leads from each other and eliminate any capacitance reading to 11 groundi 1

• The test 
is performed on a cold tub e. Other factors being equal, contro lling internal tube 
capacitance in this way normally assures good interchangeability of tubes over a period 
of time, even when the tube may be made by different tube manufacturers. The 
capacitance va lues shown in the manufacturer's technical data, or test specification, 
normally are taken in accordance with Standard RS-191. 

The equipment designer is therefore cautioned to make allowance for the actual 
capacitance values which will exist in any normal application. Measurements should be 
taken with the socket and mounting which represent approximate final layout if 
capacitance values are highly significant in the design. 

SPECIAL APPLICATIONS - If it is desired to operate this tube under conditions widely 
different from those listed here, write to Application Engineering, Power Grid Tube 
Division, Varian EIMAC Division, 301 Industrial Way, San Carlos, CA 94070 for 
recommendations. 
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® This specification is approved for use by all Depart
ments and A9P.ncies of the Departm e nt of D~fense. 

The complete requirements for acquiring the electron tube described herein 
shall consist of this specification and the latest issu~ of MIL-E-1. 

DESCRIPTION: Tetrode, ceramic-metal 
See figure 1 
Mounting position: Vertical, 1 base down or up 
Weight: 12.8 pounds (5.8 kg) nominal 

ABSOLUTE RATIIIGS: F = 110 MHz 

Parameter: Ef Eb Ec2 Eel lb Pgl 
Unit: V ae kV de kV de kV de A de w 
Maximum: 

C Teleg: 6.3 :1:5 % 1() 2 -1.5 5 200 
C Telep: 6.3 ±5% 8 1.5 -1.5 4 200 

(anode mod} 
Class AB: 6.3 :1:5~ 10 2 5 2()() 

TEST CO II D IT IO ti S : 6.3 2 0.75 Adj 1 

@ GOIF.R .I\L: 

Qualification - Required 

® denotes changes 

l of 7 

Pg2 Pp 
I~ kW 

450 15 
450 10 

450 15 

Anode 
core ,, 
seal 

o C 
T Cooling 

(Note 1 } 

250 
250 

25() 

tlote 2 

RE.CE\Vt:.D 
14 [>.UG \984 \ ' 

8281 

FSC 5960 
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MIL-E-1/17678 

I I I I 
I I I I I I Limits · 1 
I I I I I AQL I In spec ti on I 1-----.--- I 
!Method! Requirement or test: (IJotesl Conctitions I (percent I level !Symbol I Unit I 
I I J I lctefective) I or code I !Min !Max I 
1 __ ~1 ________ ~1--;-l _____ rl ___ rl ___ Tl __ ,l_~l;--.-----1 
I I 
I -i Qua 1 ity conformance I I I I 
I I ·inspection, part 1 ,l I I I 
I 1

1 

• I I I I 
I 1301 I FiJ arnent current I - It = 120 ±15 0.65 II If 152 I 168 A ac I 
I I I I I I I 
I 1261 I Electrode voltage (grid) I - I 0.65 II ' Eel l-1101-146 V de I 
I . I I I I I 

J I 1266 !Total grid current I - I 0.65 II Icl ---l-25 1,1A de f . 
l I I I l I 

' I 1256 I Electrode current I - I 0.65 I I Ic2 ---1 25 mA de I 
I I (screen) . I - I · I I 
I I I - I I I 
I 1231 !Peak emission I leb = ec2 = 0.155 II · is 901 a I 
I ·· - . I I I eel = 2 • 5 k v I I 
I , I I I I I I 
I 1266: !Primary grid emission I - IPgl = 200 W; 0Ji5 II Isgl ---l - 5001 i1A •de I 
I ; I (grid l I It = 120 max or I I I 
I I I !until stable; I I I 
I I I I anode and g2 I f I 
1 . I I !floating I I ! 

- I ' I '. I I I I 
I 1266: !Primary _grid emission I IPg2 = 450 W; 0.155 II Isg2 ---l-5001 1,1A -de 
I - l(scre~nl: I !Eel = O V de; I I I 
I ! I 1 

• I lt=l20 rnaxor I i I 
! I I I I !until stable; I I I 

i
i I ! I . I !anode floating I I I 

I I I ' I I I . -I I·. 
1 1'. -, 1 I. , -- I I · I° I , 

·1 I ; 1 9ual ity conform;ince I I I I I 
,I • 1- 11-crnspect1on, part 2 I I ! I I I 

:i I "J.! 11
- • I I I I I I 

J 1331! lf.i rect-i ntere l ectrode I - I ') · l{Ci n I 154 I 167 I _pF 1 
, 1

5
" ; ltaµ'.acitance (ground I I ) ' --- I Cout I 221 271 pF . 

) I i fcat'hode connection) I I j' I Cgµ I - ---1 21 pF 
-- ·+- -----1-- ' - I I I · I I I 

I 1331 IDirect-interelectrode I - I l l~'Cin I 621 72 1 pF 
I . lcapaci t a nee ( ground I I \ --- I Cout I 23 I 28 I pF , 
1- !grid connection) I I { I . Cpk ---f0.30( pF 

.... I I I I ./ I'-- ! I 
'· f'J.372 fcurrent division I - li:b = Ec2 = I egk ---1 O I v 
f · ~;-, I (method 8, short pulse) I 12,000 V de; ! ic2 --- 13 . 2 ,I a 
i · ~-- - I _- __ . I !Eel= -800 I -I 
I - ' I I IV de; egk/i b " I 
I ., c- I I I 19 a I 

I 

' 

I 
I 

' I 
I I 1 I I I 

I !Power output I 6 !Class ABl amp; Po 201 kW I 
l I I IF = 1 M!-iz 
I I I I ( rni n) ; Eb = 9 
I I I !kVdc;Ec?.=2 
I l I l kV rlc; r::cl/Ibo 
I l I I= n. l A. rlc; 
I I I IEgl/Ib = 3.7 
I I I I A de ; Rt = 
I I I 11 , 12 5 ± 5%; 
I l I !anode t-311k n = 
I I I 11 o to 1 s -
I I I I 

2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

(useful) I 
I 
I 
I 
I 
I 
I 
I 

C 

( 

( 
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MIL-E-1/ 1767 B 

I 
I I 

.a.QL llnspectionl 
IMet hod l Requirement or test 
I I 

INotesl Conditions 
I· I 

I ( percent l 1 eve 1 I Symbo 1 
lde fective)I or code I 

I l I I I I I 
I 
I I Quality conformance 
I I 1r.spect1on, part 3 
I I 
I !Service-life guarantee 
I I 
I 1042 !Shock, specified pulse 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I 
I ' 
I 3 
I 
I 4 
I 
I 
I 
I 

I I 
I I 
I I 
I I 
I I 
INo voltages I 
!appli ed; shock I 
I= 11 ms half- I 
lsine; accel = I 
115 G peak I 
l(min); impacts I 
I= 6 (3 each X I 
land Z axes) 
I I 

I I032 !Vibration, mechanical 4 !No voltages I 
I : 

_, I I 
· I · ·· I 
I I 
I I 
I I 
I I 
I I I 

. I "· I I 
I I I 
I - -- : !Shock and vibration, I 

, I ' !me chanical end points: I 
I I I I 
•-- _:_i_ l 26t,J . Fl e>ctrode voltage I -

I I {gri d} I 
I I I 
I 1266 I Total grid current I -

: . I I I 
I 1-301 · I F';l arne nt current I 5 
I ' l I 
I ~ I I 

!appli ed; accel I 
I= 2 G peak I 
l{ rni n); F = 10 I 
Ito 50 Hz, as- I 
lcendina only ; I 
lsweep t ~ 3 to I 
18 minutes; 1 I 
lsweep each X I 
land Y axes I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I ------------·----

HQTES: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- -, -

Eel 

Ic l 

I 
I Limits 
I 1---r--
lMin P1ax 
I I 

I 
I I 
I I I 
I ---1 ---1 
I I I 
I ---1 
I I 
I I 

Unit 

I I . ,I 
I I I I 
I I 
I I 
I I 
I I 
I - ·-1 
I I 
I I 
I I 
I 
I 
I 
I 
I 
! 
I 
I 
I 

I 
' I 
. I 

I 
I 
I 

I l 
l- 1001 - 1461 
I I I 
I I . I 
I - - - 1-3 ' I 
I I I 
I ---1 3 I 
·1 I I 

': 

·J 

I 
I 
I 
i 
I 

I 
I 
I 
I 

I 
I 
I 

V-dc 
I 
I 
I 
I 

pc ! 
I 

ac I 
I I 

I I l I 
-'-- - ' -

1. Minimum ai rflow requirement s for incoming air at so•c maximum at sea level , fo r operation umler 30 
_MH z , are shown. Additional c:ooling may be required for operation above 30 MHz. I n, all ca~ es of 
operati on a socket which provides for forced-air cooling of the hase must be used, 'su~h as t he . 
'(! MAC SK-300A, or equivalent , used with the EIMAC SK-315 Air Chimney, or equivalent, with air 
flow, ng in a base-to-anode di rection. Where long life and consistent performance are factors , 
cool ~ng in excess of minimum requirement s is normally beneficial. Cooling air should be appl i ed 
before or . si multaneously with the application of el ectrode voltages, including the filamen t , and 
should no1~all y be mainta ined for a short per iod af t er all voltages are removed .to allow for tube 
cool --down. The cool i ng data shown is for the tube in a SK-300A socket with a Sl<-31fi Air Chimney. 
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I Anode _ 

MIL-E - 1/17678 

Sea 1 evel 

--·-·· ~- ' 

10,000 feet 

I dissipation Airflow Approximate pre ssure Airflow Approximate pressure 
I (cfm) , drop (In.H20) (cfm) drop (In.H20) 

'-------.;...-----......------------.;...-----....-------------' j· 7,500 W 
I ,' 
I 12,500 w 
I 
I 15,ooo w 

220 

" 555 

775 

0.4 

2.5 

5.0 

320 

810 

1,130 

0.6 

3.6 

7.3 

'-------,--.----------------'------'-------------
2 . In all electrical tests involving application of filament voltage an air-system 

socket and chimney may be used and forced-air cooling is allowable. 
I 

3. The tube manufacturer warrants the tube for 1 year from date of shipment, or 
1,000 hours of filament life, whichever first elapses. This warranty applies 
only when the tube is operated within the maximum ratings (see "Absolute 
Ratings" of MIL-E-1). A defective tube shall either be replaced, or at th e 
option of the manufacturer, a credit shall be made in the amount of th e 
original purchase price pro rated on the basis of 1,000 hours of "filame nt -on~ 
time. 

4. · Testing shall be performed every~ months, with sampling as follows: 

n1 = 4 

4 

er = o 

1 . . 
whe re c2 r·epresents the total allowable fail ur es 
for the first and second samples combined. 

Se~arate samples may be used at the option of the manufacturer. ijone f the 
listed tests shall be considered destructive except in case of failure . In th 
event of failure after douhle sampling, that specific test shall become quali 
conformance inspection, part 2; after three consecutive successful subm i ssions, 
the testing may revert to the quality conformance inspection, part 3 te s ts . 

5. Any ch~nge- in filament curren~ resulting from the vibration or shock te sting 
(considered individually) shall not exceed the specified limit for ~If. 

6. During this test the tube shall be operated as a Class ABl amplifier; th e 
control grid shall not be driven positive, as indicated by grid current f l ow. 

Custodians: 
Army - ER 
Navy - EC 
Air Foree - 8 5 

Review activities: 
Air Force - 99 
DLA - ES 

User activities: 
Navy - AS, OS, MC, CG 
Air Force - 11, 19 

Agent : 
DLA - ES 

4 

Preparing a~tivi t y : 
t~a vy - Er. 

(Projec t 5960-3131} 
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' 

....... ---u----

' '---AIR . 

SCREEN GRID 

SEE 
NOTE 

d 

CONTROL GRID 

---FILAMENT 

1..---F---H 

.._--G---

DO NOT 
CONTP.CT X 

* CONTAc·r SURFACE 

FIGURE 1. Outline drawing of electron tube type 8281. 
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Ltr Dimensions in inches with metric 
equivalents (mm) in parentheses 

Minimum Maximum 
Quality conformance inspection, part 2 
C .600 (15.24) .760 (19.30) 
D 1.896 ( 48. 16) 1. 936 (49. 17) 
E 3.133 (79.58) 3.173 (80.59) 
F 3.792 (96.32) 3.832 {97.33) 
G 3.980 (101.09) 4.020 (102.1]) 
H .188 (4.78) --- ---
J .188 (4.78) --- ---
K .188 (4.78) --- ---
L l.695 (43.05) BASIC (See note e) 
0 .355 (9.02) BASIC (See note e) 
p 9.000 {228.60)' 9.375 (238.12) 

R .920 (23.37) BASIC (See note e) 
T .375 (9.52) --- ---
u 4.406 (111.91) 4.468 (11 3.49) 
V 3.718 (94.44) 3.781 (96.04) 
w .219 (5.56) --- ---

Quality conformance inspection , part 3 
(See note c) 

A 7.460 (189.48) 7.580 (192.53 ) 

B .855 (21. 72). .895 (22 .73) 
M 4. 550 ( 115. 57) 4.783 (121.49) 

- · . 
N 2.412 · (61.26) 2.788 (70.82) 
s 3.560 (90.42) 3.684 (93.57) 

Reference dimensions 
(See notes f & g) 

X .260 (6.60) 
y .826 (20.98) 

z l.600 (40.64) 

--

-

-

·. -. -, 

'• 
.· '-"', 

,. 
;: -

. , 

. ~ 

?,, ~, 

• ·.1_ ~ 

. • I 

. I.. ":~ • ' · 

I.. . 

• I 

I • , 

FIGURE 1. Outline drawing of electron tubes type 8281 - Continued 
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NOTES: 
a, The total ind icato r readi ng (T. I . R, ) (the sum of the positive and negative deflection 

shown by the indicator wllen measuring the eccentricity of the surface with respect 
to another, with the reference axis es tablished) of the screen grid and filament 
contact surfaces shall no t exceed .040 (1.02 mm) with respect to the control grid 
and anode contact surface s when the latter surfaces are rotated on rollers at the 
points indicated by the ar_rows. Quality conformance inspection part 2, shall apply, 

b. Top cap outline optional p~ovided it meets requirements of dimensions Band T. 
c. Dimensions shal1 be checked every 6 months, with 5ampling as follows: 

n = d l . 
n2 = 4 

C - 0 l -
c2 = l; 

where c2 represent~ the total allowable 
failures for the first and second samples 
combined. 

Separate samples may be used at the option of the manufacturer. None of the listed 
tests shall be considered destructive except in case of failure. In the event of 
failure after double sampling, that specific test shall become quality conformance 
inspection, part 2; after three consecutive. successful submissions, the testing may 
revert to the quality conformance inspection, part 3 tests. 

d. The T.I.R. of the screen grid and filament contact surfaces shall not exceed .040 
{1.02 ITTil) with respect to the control grid and anode contact surface when the latter 
surfaces are rotated on rollers at points indicated by the arrows. 

e. Basic dimension is a numerical value used to describe the theoretically exact size, 
shape or location of a feature or datum target, It 1s the basis from wh ich permissible 
variations are estab l ished by tolerances on other dimensions, in notes or by feature 
control symbols. 

f. Optimum filament and grid connector heights for socket design purposes. 
g. Reference or nominal dimens i ons are listed for infonnation only, and are not required 

for inspection purposes. 

FIGURE 1. Outline drawing of electron tube type 8281 - Continued. 
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INSTRUCTIONS: In a conlinuini effort to 1n&se oiu .t.andudi.ution document.. betler, th• DoD proYidn thia form for t.l.M! in 

submitting comment.. a.nd suneation.a for improvement.a. All ua.en or military standudization document.a an invited t.o provide 

auiaeation.o. Thi.a Corm may be <let.ached, folded alon$ the linea indicated, taped .a.loni the loow ed11e (DO NOT STAPLE), and 

mailed. In block 5, be u ·specific u po.6ible about particuw problem are~ such u -wordini, which r-equind interpreution, -w:u 

too rizid, rutrictin, loow, ambijUo\U, or wu incompatible, and iil'e propo..ed wordi.ni ch&nies wti·ich would alleviAle the 

problema. Ent.u i.ll block 6 any rema:ru not related to a •~ific p~ph of the document. l! block 7 ia filled out, a.n 

acknowledge~nt will be mailed to you within 30 d.aya to let rou Ir.now tlut yo\U comment.. were re<:eind and att being 

con.sidend. 

NOTE: Thi.a form m.ay not be used ~ request copin or document., nor to reque5t wa.ivera, deviation.a, or cluification of 

apedfication requirement. on current contnct.a. Commenli submitted on this form do not corutitut.e or imply authorization 

to waive aiiy portion or the referenced document(,) or to amend contractu.al requirement.a. 

(Fold aJont tni. Ii-} 

(Fold alont thu lln,J 

DEPARTMENT OF THE NAVY 

Naval Electronic Systems Command 
Washington, DC 20363 111111 

OFFICIAL BUSINESS 
Pf NALTY FOR PRIVATE USE SJOO BUSINESS REPLY MAIL 

FIRST CLASS PERMIT NO. 12503 WASHINGTON 0. C. 

f'OSCAGE WILL BE PAID BY THE DEPARTMENT OF THE NAVY 

COi'-1MANDER 
NAVAL ELECTRONIC SYSTEMS CO~V-1ANO 
DEFENSE STANDARDIZATION PROGRAM BRANCH 
DEPARTMENT OF THE NAVY 
WASHINGTON, DC 20363 
ATTN: ELEX 8111 
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NO PO ST C E 

NECESS A R Y 
IF MAILE D 

INTHE 
UNITED STATES 

IL'c!.:·.,t t-·•-e- ;s ti 

au:;::::.te;:::::s::;:& 

~~ 



I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

' 

STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL 
(Su JrurructionJ - R~u Sid~} 

1. DO,C,UMEl''HJ~:.1)'8JIER ~ 1:1. DOCUMUH TITLIL 

vJ,//1- -.E"-///7~7 ..0 
3.. NAME OF S,UBMITTIH<-G-O_l'I_G_A_H_I_Z._A_T_I_O_~------------------,-.. - _-T_Y_,-_IE_O_,._O_l"l_G_A_N_I_Z_A_T_IO_N_(_.W ______ J __ --; 

b. AOO"'l:6$(.S"'"'· cu,. aw •. ZJI' C.uJ 

5. ,-ROB LEM AREAS 

a. ,-.,_,,~ N,'",_ and Wordl"9: 

6 . REMARKS 

1 • . NAME OF SUIIMITTE l'I rt--r. Fv,I, /1,1/J - Optlono,1 

, . MAILING AOOl'IESS (Sr,y~r. C i r,, St,,11, Zll' Cod4J - Optl-al 

f'REVIOUS EDITION IS 0,SOLETE. 

• VENOOIII 

• MANUl'ACTUl'lll'II 

b. WORIC TE LEP'MONE NUMIIIEl'I (l,o~l111M A"'• 
Cod.} - Oi;,t lo,.•I 

a. DATE OF S'U!!MISSION (YY)INDD) 
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TECHNICAL DATA 

The EIMAC 8281/ 4CX15,000A is a ceramic/ metal power tetrode inten
ded for use in audio or radio frequency applications. It features a new 
type of internal mechanical structure which results in higher rf operating 
efficiency. Low rf losses in this mechanical structure permit operation of 
the 8281/ 4CX15,000A at full ratings up to 110 MHz, and at reduced 
ratings , to 225 MHz. 

The 8281/ 4CX15,000A is also recommended for radio-frequency linear 
power amplifier service, and for VHF television linear amplifier service. 

GENERAL CHARACTERISTICS 1 
ELECTRICAL 

Filament: Thoriated Tungsten 
Voltage ............. . 
Current, at 6.3 volts .... . 

Amplification Factor, average 
Grid to Screen .. ~ ...................... . 

Direct Interelectrode Capacitances (cathode grounded): 2 

6.3 ± 0.3 V 
160 A 

4.5 

Cin . . . . . . . . . . . . . . . . . . . . . .................. . 
Cout .... . ..... .. . .... ... ........... . ....... . 
Cgp ..................................... . 

Direct Interelectrode Capacitances (grid and screen grounded) : 2 

Cin . . . . . . . . . . . . . . . . . . . . . . . ... .. . 
Cout . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . 
Cpk............... . ...................... . 

Maximum Frequency Ratings 
cw ................. . 

8281 
4CX15,000A 

RADIAL BEAM 
POWER TETRODE 

160.0 pF 
24.5 pF 

1.5 pF 

67.0 pF 
25.5 pF 
0.2 pF 

110 MHz 
1. Characteristics and operating values are based on performance tests. These figures may change without notice as 

the result of additional data or product refinement. EIMAC Divis ion of Varian should be consulted before using this 
information for final equipment design. 

2. Capacitance values are for a co ld tube as measured in a special shielded fixture in accordance with Electronic In
dustries Association Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions: 
Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.375 in ; 238.13 mm 
Diameter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.580 in; 192.53 mm 
Net Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.8 lb; 5.81 kg 

Operating Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Axis ve rtical, base up or down 
Cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Forced air 
0 e rating Temperature , maximum 

Ceramic/ Metal Seals and Anode Core . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250° C 
Base . . . . . . . . . . . . .. ................... .. .. ......... Special, concentric 
Recommended Air Sy stem Socket . . . . . . . • . . . . . . . . . . . . . . . . . . ......... SK-300A 
RecommendPd Air ~hi ne SK-316 

(Revised 12-15-73) © 197: by "arlan Printed in U.S.A. 

M C fo, sion ot vari an / 301 ind u~ t ial ''V ay / san arias / californi a 94070 
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RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN, Class AB1 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE .. .... . . 
DC SCREEN VOLTAGE ....... . . . 
DC PLATE CURRENT . .... . . ... . 
PLATE DISSIPATION .......... . 
SCREEN DISSIPATION . .. . .. . . . . 
GRID DISSIPATION ........... . 

10,000 VOLTS 
2000 VOLTS 

6.0 AMPERES 
15,000 WATTS 

450 WATTS 
200 WATTS 

1. Adjust for specified zero-signal plate current. 
2. Approximate value. 

RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR 
Class C Telegrarihy or FM Telephony 
(Key-Down Conditions) 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE .... .•. 
DC SCREEN VOLTAGE .... . . 
DC PLATE CURRENT .......... . 
PLATE DISSIPATION .. ... .. ... . 
SCREEN DISSIPATION ...... . 
GRID DISSIPATION .......... . 

10,000 VOL TS 
2000 VOLTS 

5.0 AMPERES 
15,000 WATTS 

450 WATTS 
200 WATTS 

PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER 
GRID DRIVEN Class C Telephony 
(Carrier Conditions) 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE ...... 

DC SCREEN VOLTAGE ..... 

DC PLATE CURRENT . . . . . . 
PLATE DISSIPATION . . . . . . . . . . . 
SCREEN DISSIPATION . . . . . . . . . . 
GRID DISSIPATION ........... . 

8000 

1500 

4.0 

10,000 
450 
200 

AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
GRID DRIVEN, Class AB1 (Sinusoidal Wave) 

ABSO LUTE MAXIMUM RATINGS (per tube) 

DC PLATE VOLTAGE . . . . . . . . . . . 10,000 

DC SCREEN VOLTAGE ........ .. 2000 

DC PLATE CURRENT ........... 6.0 

PLATE DISSIPATION ....... .... 15,000 

SCREEN DISSIPATION .......... 450 

GRID DISSIPATION ........... 200 

VOLTS 

VOLTS 
AMPERES 

WATTS 
WATTS 

WATTS 

VOLTS 

VOLTS 

AMPERES 

WATTS 

WATTS 

WATTS 

TYPICAL OPERATION 
Peak Envelope or Modulation Crest Conditions 

Plate Voltage ............ 7,500 10,000 Vdc 
Screen Voltage ... .......... 1,500 1,500 Vdc 
Grid Voltage l ........ .. .. -350 -370 Vdc 
Zero-Si gna I Pl ate Current ..... 1.0 1.0 Ade 
Single-Tone Plate Current . .... 4.0 4.25 Ade 
Si ngl e-T one Screen Current 4 ... 170 150 mAdc 
Peak rf Grid Voltage 2 ........ 330 340 V 

Plate Dissipation .... . ..... 12.2 14.0 kW 
Single-Tone Plate Output Power . 20.8 28.5 kW 
Resonant Load Impedance ..... 865 1,260 n 

TYPICAL OPERATION 

Plate Voltage ........... . 7,500 10,000 Vdc 
Screen Voltage ....•.. .. ... 750 750 Vdc 
Grid Voltage ........... . -510 -550 Vdc 
Plate Current . ... ... . ... . 4.65 4.55 Ade 
Screen Current 1. .... .... .. . 0.59 0.54 Ade 
Grid Current 1 ... . . .... ... . 0.30 0.27 Ade 
Peak rf Grid Voltage 1 ....... . 730 790 V 

Calculated Driving Power ...•. 220 220 w 
Plate Dissipation ......... . 8.1 9.0 kW 
Plate Output Power .... . 26.7 36.5 kW 

1. Approximate value. 

TYPICAL OPERATION 

Plate Voltage ... . . . . 6,000 8,000 Vdc 
Screen Voltage .. ... 750 750 Vdc 
Grid Voltage .. . . . . . . -600 -640 Vdc 
Pi ate Current . . ... 3.75 3.65 Ade 
Screen Current ] .. ... . . 0.45 0.43 Ade 
Grid Current 1 .. . . . . . . 0.18 0.18 Ade 
Peak af Screen Voltage 1 

100% modulation .. .. 740 710 V 

Peak rf Grid Voltage 1. . . 800 840 V 

Calculated Driving Power . .. . . 150 150 w 
Plate Dissipation . . .. . . 5.1 5.8 kW 
Plate Output Power .. . . . 17.4 23.5 kW 

1. Approximate value. 

TYPICAL OPERATION (Two tubes) 

Plate Voltage .. .... . . .... 7,500 10,000 Vdc 
Screen Voltage .. . . .... . .. 1,500 1,500 Vdc 
Grid Voltage1 ............. -350 -370 Vdc 
Zero-Signal Plate Current3 ..... 1.00 1.00 Ade 
Maximum Signal Plate Current .. 8.80 8.50 Ade 
Maximum Signal Screen Current2. 0.34 0.30 Ade 
Peak af Grid Voltage Z ....... 330 340 V 

Maximum Signal Plate Dissipation 3 12.2 14.0 kW 
Plate Output Power . ........ 41.6 57.0 kW 
Load Resistance 

(plate to plate) .......... 1,730 2,520 Q 

1. Adjust for specified zero-signal plate current . 
2. Approximate value. 

3. Per Tube. 



82 81/ 4CX15 ,0 0 DA e® 
TELEVISION LINEAR AMPLIFIER 
Cathode Driven 

ABSOLUTE MAXIMUM RATINGS 

110 MHz to 225 MHz 
DC PLATE VOLTAGE ............. . . 6500 

. 1500 

. 5.0 

VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 

DC SCREEN VOLTAGE ........... . 
DC PLATE CURRENT .. . 
PLATE DISSIPATION ............ . 
SCREEN DISSIPATION. 
GRID DISSIPATION 

. 15,000 
450 

.. 200 WATTS 

TYPICAL OPERATION, Composite Signal Black Level 
Un I ess Otherwise Stated 

Plate Voltage .......... . 
Screen Voltage .... .. . 
Grid Voltage 1 ....... . 
Plate Current (zero sig.) 
Pl ate Current 
Grid Current ...... . 
Screen Current ........ . 
Peak Cath. Volt. (pk synch.) .. . 
Cath. Driving Power (pk. synch.) 
Pl ate Output Power (pk. synch.) . 
Plate Load Resistance ...... . 

1. Approximate value. 

5000 
500 

-160 
.500 

2.800 
.075 
.060 
310 
975 

11.0 
600 

6000 Vdc 
700 Vdc 

-180 Vdc 
.650 Ade 

3.335 Ade 
.035 Ade 
.040 Ade 
345 V 

1350 w 
16.5 kw 
600 n 

TYPICAL OPERATION values are obtained by calculations from published characteristic curves. To obtain the specified 
plate current at the specified bias, screen , and plate voltages, adjustment of the rf grid voltage is assumed. If this 
procedure is fol lowed, there wi 11 be I ittle variation in output power when the tube is replaced, even though there may 
be some variation in grid and screen currents. The grid and screen currents which occur when the desired plate cur
rent is obtained are incidental and vary from tube to tube. These current variations cause no performance degradation 
providing the circuit maintains the correct voltage in the presence of the current variations. If grid bias is obtained 
principally by means of a grid resistor, the resistor must be adjustable to produce the required bias voltage when the 
correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Heater Current, at 6.3 volts ........ . 
Interelectrode Capacitances, cathode grounded 

Cin . 
Cout ........................ . 
Cgp ......................... . 

Min. 

152 

154.0 
22.0 

Max. 
168 A 

167.0 pF 
27.0 pF 
2.0 pF 

Interelectrode Capacitances, grid and screen grounded 1 

Cin . 62.0 72.0 pF 
Cout 23.0 28.0 pF 
Cpk. 0.3 pF 

1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In
dustries Association Standard RS-191. 

MECHANICAL APPLICATION 

MOUNTING - The 4CX15,000A must be opera
ted with its axis vertical. The base of the tube 
may be down or up at the convenience of the 
circuit designer. 

SOCKET - The EIMAC Air-System Socket Type 
SK-300A is designed especially for the concen
tric base terminals of the 4CX15,000A. The use 
of recommended air-flow rates through this socket 
provides effective forced-air cooling of the tube. 
Air forced into the bottom of the socket passes 
over the tube terminals and through the SK-316 
Air Chimney, into the anode cooling fins. 

COOLING - The maximum temperature rating 
for the external surfaces of the 4CX15,000A is 
250° C. Sufficient forced-air circulation must be 
provided to keep the temperature of the anode 
at the base of the cooling fins and the tempera
ture of the ceramic/metal seals below 250° C. 
Air-flow requirements to maintain seal tempera
tures at 225° C in 50° C ambient air are tabulat
ted below (for operation below 30 megahertz). 
This data is for the tube mounted in an SK-300A 
socket with an SK-316 chimney. 

SEA LEVEL 10,000 FEET 

Pl ate Air Flow Pressure Air Flow Pressure 
Dissipation (CFM ) Drop( Inches (C FM ) Drop( Inches 
• (Watts ) of Water) of Water) 

7,500 230 .7 336 1.0 
12,500 490 2.7 710 4.1 
15,000 645 4.6 945 7.0 

*Since the power dissipated by the filament represents 
about 1000 watts and since grid-plus-screen dissi
pation can , under some conditions, represent another 
600 watts, allowance has been made in preparing 
this tabulation for an additional 1600 watts dissipation. 

The blower selected in a given appli cation 
must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. 

At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva
lent cooling . The flow rate and corresponding 
pressure differential must be determined indivi
dually in such cases, using rated maximum 
tern peratures as the criteria for satisfactory 
cooling. 

3 
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ELECTRICAL 

FILAMENT OPERATION - The rated filament 
voltage for the 4CX15,000A is 6.3 volts. Fila
ment voltage, as measured at the socket, should 
be maintained at th is value to obtain maximum 
tube life . In no case should it be allowed to devi 
ate by more than plus or minus five percent 
from the rated va lue. 

ELECTRODE DISSIPATION RATINGS - The 
maximum dissipation ratings for the 4CX15,000A 
must be respected to avoid damage to the tube . 
An exception is the plate dissipation which may 
be permitted to rise above the rated maximum 
during brief periods, s uch as may occur during 
tuning. 

GRID OPERATION - The 4CX15,000A control 
grid has a maximum dissipat ion rat ing of 200 
watts. Precaution s should be observed to avoid 
exceeding this rating. The grid bias and dri ving 
power should be kept near the values shown in 
the '' Typical Operation" sect ions of the data 
sheet whenever possible . Th e maximum grid 
ci rcuit resistance should not exceed 100,000 
ohms per tube. 

SCREEN OPERATION - The power dissipated 
by the screen of the 4CX15,000A must not ex
ceed 450 watts. 

Screen dissipation, in cases where there is no 
AC applied to the screen, is th e simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen 
dissipation will depend upon loading, driving 
power, and ca rrier screen voltage . 

Screen dissipation is likely to rise to exces 
sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dis
sipation to 450 watts in the event of circuit 
failure. 

PLATE DISSIPATION - The plate-dissipation 
rating for the 4CX15,000A is 15,000 watts. 

When the 4CX15,000A is operated as a plate
modulated rf power amplifier, the input power 
is limited by conditions not connected with the 
plate efficiency, which is quite high. Therefore, 
except during tuning there is little possibility 
that the 10,000 watt maximum plate dissipation 
rating wi 11 be exceeded. 

HIGH VOLTAGE - Normal operating voltages 
used with the 4CX15,000A are deadly, and the 
equipment must be designed prope rly and opera
ting precautions must be followed. Design a ll 
equipment so that no one can come in contact 
with high voltages. All equi pment mu s t include 
safety enclosures for h igh-voltage circuits and 
terminals , with interlock switches to open pri
mary circuits of the power supply and to dis -
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or "cheated" to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 

X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro
gressively more dangerous X-ray radiation a s the 
voltage is increased. The 4CX15,000A, operating 
at its rated voltages and currents, is a potential 
X- ray hazard. Only limited shielding is afforded 
by the t ube enve lope. Moreover, the X-ray radia 
tion level can increase sigpificantly with aging 
and gradual deterioration , due to leakage paths 
or emission characteristics as they are affected 
by the high voltage . X-ray shielding must be 
provided on all si des of tubes operating at these 
voltages to provide adequate protection through
out the tube's life. Periodic checks on the X-ray 
level should be made , and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass , which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 
an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 

Operation of high-voltage equipment with 
interlock switches "cheated" and cabinet doors 
open in order to be better able to locate an equip
ment malfunction can result in serious X-ray 
exposure. 

RADIO FREQUENCY RADIATION - Avoid ex
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz , 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre
quencies as low as the 13 and 27 MHz bands. 



Many EIMAC power tubes, such as the 4CX 
15,000A, are specifically designed to generate or 
amplify radio frequency power. There may be a 
relatively strong rf field in the general proximity 
of the power tube and its associated circuitry --
the more power involved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit itself. 

INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications , such as stray capacitance to the 
chassis, capacitance added by the socket used , 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 

values within the tube , as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to "ground". 

8281 /4CX15.000A 

The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif
ferent manufacturers. The capacitance values 
shown in the manufacturer's technical data, or 
test specifications, normally are taken in ac
cordance with Standard RS-191. 

The equipment designer is therefore cau
tioned to make allowance for the actual capaci
tance values which will exist in any normal 
application. Measurements should be taken with 
the socket and mounting which represent ap
proximate final layout if capacitance values are 
highly significant in the design. 

SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif
ferent from those given here, write to the Ap
plication Engineering Dept., Power Grid Tube 
Division, EIMAC Division of Varian, 301 Indus
trial Way, San Carlos, California , 94070 for in 
formation and recommendations. 

5 
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DIMENSIONAL DATA 

DIM. 
INCHES Ml LL/METERS 

MIN. MAX REF. MIN. MAX. REF 

A 7460 7580 18948 192.53 

B 0855 0895 21.72 22 73 

C 0720 0.760 18.29 1930 
D 1896 1.936 46.63 49 17 
E 3133 3173 7958 8059 

F 3792 3.832 9632 9733 
G 3980 4020 101.09 102.1 I 
H 0.188 4 78 

J 0188 4 78 
K 0188 4 .78 

L I 764 I 826 44 81 4638 

M 4659 4 783 118 34 121 49 
N 2"112 2 788 61 26 70.82 
p 9000 9 375 228 60 238.13 

R 0.986 1050 25 04 26.67 

s 3.560 3684 90.42 9357 
T 0375 9 .53 

u 4406 4 468 11 I 91 113.49 
V 3 718 3 781 94 44 96.04 
w 0219 5.56 

!',OTES. 

I REF D11.ENSIONS ARE FOR llf(). 
~LY 8 ARE NOT REQUIRED FOR 

NSPECTION PURPOSES. 

ANODE 

THE T.I.R. OF THE SCREEN 
GRID AND FILAMENT CONTACT 
SURFACES SHALL NOT _ 
EXCEED .040 WITH RESPECT 
TO THE CONTROL GRID AND 
ANODE CONTACT SURFACE 
WHEN THE LATTER SUR
FACES ARE ROTATED ON 
ROLLERS AT POINTS IN
DICATED BY THE ARROWS 

'---AIR 

SCREEN GRID 

CONTROL GRID 

FILAMENT 

DO NOT CONTACT 

* CONTACT SURFACE 
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ADVANCE PRODUCT ANNOUNCEMENT 

9019 
YC130 

VHF 
RADIAL BEAM 

POWER 
TETRODE 

The EIMAC 9019/YC130 is a ceramic/metal VHF power tetrode. It 
is rated for full power input to 110 MHz and is recommended for 
use as a Class C power amplifier or plate modulated amplifier. 

Air-system sockets and matching air chimneys are available 
from EIMAC. A connector clip is available for making the de con
nection to the anode. 

G E N E R A L C H A R A C T E R I S T I C S l 

ELECTRICAL 

Filament : Thoriated Tungsten Mesh 
Voltage ••••••••••••••••• 
Current, at 7.5 volts •••••••••• 

Amplification Factor (average), Grid to Screen 
Direct Interelectrode Capacitance (cathode grounded) 

Ci n • • • • • • • • • • • • • • • • • • • • • 
Cout •••••• ••••••••••••••• 
Cgp • • • • • • • • • • • • • • • • • • • • • 2 

Direct Interelectrode Capacitance (grids grounded) 
Ci n • • • • • 
Cout •••••••••••• • 
Cpk • • • • • • • • • • • • • 

Maximum Frequency for Full Ratings (CW) 

7.5 

2 

+ 0.37 V - 160 A 
4.5 

160 pF 
26.5 pF 
1.5 pF 

67 pF 
27.5 pF 
0.2 pF 
110 MHz 

1. Characteristics and operating values are based on performance tests . These figures may change 
without notice as the result of additional data or product refinement. Varian EIMAC should be 
consulted before using this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accord
ance with Electronic Industries Association Standard RS -191. 

MECHANICAL 

Maximum Overall Dimensions: 
Length 
Diameter •••••••• 

Net Weight ••••••••• 
Operating Position •••••• 
Ma ximum Operating Temperature, 
Cooling ••••••••••• 
Base • • • • • • • • • • • • • 
Recommended Air-System Socket: 

. . . . . . . . ..... 
Ceramic/Metal Seals or Envelope 

For LF or HF Ser vice 
For VHF Service 

Recommended Air-System Chimney: For Either the SK-300A or SK-360 Socket 
Recommended Screen Grid Bypass Capacitor Kit for the SK-360 Socket ••• 
Available Anode Connector Clip ••••••••••••••••••••• 

9.375 In; 23.81 cm 
7.580 In; 19.25 cm 

12.8 Lb; 5.8 kg 
Axis Vertical, Base Up or Down 

250 °c 
Forced Air 

Special Concentric 
EIMAC SK-300A 

EIMAC SK-360 
EIMAC SK-316 
EIMAC SK-355 

EIMAC ACC-3 

RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies to 110 MHz) 
Class C FM 
(Key-down conditions) DC Plate Voltage • 7.5 10.0 kVdc 

DC Screen Voltage 750 750 Vdc 
ABSOLUTE MAXIMUM RATINGS DC Grid Voltage -510 -550 Vdc 

DC Plate Current 4.65 4.55 Ade 
DC PLATE VOLTAGE • 10,000 VOLTS DC Sc reen Current * 0. 59 0. 54 Ade 
DC SCREEN VOLTAGE 2000 VOLTS DC Grid Current* 0. 30 0.27 Ade 
DC GRID VOLTAGE -750 VOLTS Peak rf Grid Voltage * 730 790 V 

DC PLATE CURRENT • 5.0 AMPERES Calculated Driving Power 220 220 w 
PLATE DISSIPATION 18 KILOWATTS Plate Dissipation 8. 1 9.0 kW 
SCREEN DISSIPATION 450 WATTS Plate Output Power 26.7 36 . 5 kW 
GRID DISSIPATION 200 WATTS * Approximate value; will vary with circuit and tube 

395035(Effective March 1986) Printed in U. S.A. 
VA488g 

Varian EIMAC / 301 Ind ust rial Way/ San Carlos, CA 94070 / U. S. A. 



e. 9019/YC130 

PLATE MODULATED RF POWER AMPLIFIER 
Grid Driven 
Class C Telephony - Carrier Conditions 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE • 8000 VOLTS 
DC SCREEN VOLTAGE 2000 VOLTS 
DC GRID VOLTAGE -750 VOLTS 
DC PLATE CURRENT • 4.0 AMPERES 
PLATE DISSIPAT ION# 12 KILOWATTS 
SCREEN DISSIPATION# # 450 WATTS 
GRID DISSIPATION## 200 WATTS 

# Corresponds to 18 kW at 100% sine
wave modulation. 

AUDIO FREQUENCY AMPLIFIER OR MODULATOR 
Grid Driven, Class ABl, Sinusoidal Wave 
ABSOLUTE MAXIMUM RATINGS 
DC PLATE VOLTAGE •• 
DC SCREEN VOLTAGE 
DC PLATE CURRENT. 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION. 
* Approxi mate value. 
## Adjust for specified 

pl ate ::urrent. 

10.0 KILOVOLTS 
2000 VOLTS 
6.0 AMPERES 

18.0 KILOWATTS 
450 WATTS 
200 WATTS 

# Per tube. 
zero-signal 

TYPICAL OPERATION 

DC Plate Voltage • 6.0 
DC Screen Voltage 750 
Peak AF Screen Voltage (100% Mod) 740 
DC Grid Bi as Voltage -600 
DC Pl ate Current • 3. 75 
DC Screen Current * 0.45 
DC Grid Current * 0.1 8 
Peak rf Grid Voltage* • • • • 800 
Grid Driving Power (calculated) * 150 
Plate Dissipation* • • • 5.1 
Plate Output Power*. • • • 17.4 

* Approximate value. 
## Average, with or without modulation. 

TYPICAL OPERATION (two tubes) 

DC Plate Volt age ••• 
DC Screen Voltage 
DC Grid Voltage## •• 
Zero-Signal Plate Current 
Maximum Signal Plate Current 
Maximum Signal Sc reen Current* 
Peak AF Grid Voltage*# •••• 
Driving Power* • • ••••• 
Load Resistance Plate-to-Plate • 
Maximum Sig nal Plate Dissipation 
Plate Output Power*. • • 

* # 

7.5 
1500 
-350 
1.0 
8.8 

0. 34 
330 

0 
1730 
12. 2 
41.6 

8.0 kVdc 
750 Vdc 
710 V 

-640 Vdc 
3.65 Ade 
0.43 Ade 
0.18 Ade 

840 V 

150 W 
5.8 kW 

23.5 kW 

10.0 
1500 
-370 
1.0 
8.5 

0.30 
340 

0 
2520 
14.0 
57.0 

kVdc 
Vdc 
Vdc 
Ade 
Ade 
Ade 
V 

w 
Ohms 
kW 
kW 

TYPICAL OPERATION values are obtained by measurement or by calculation from published characteristic 
curves. To obtain the specified plate current at the specified bias, screen, and plate voltages, ad
justment of the rf grid voltage is assumed. If this procedure is followed, there will be little vari
ation in output power when the tube is replaced, even though there may be some variation in grid and 
screen currents. The grid and screen currents which occur when the desired plate current is obtained 
are incidental and vary from tube to tube. These current variations cause no performance degradation 
providing the circuit maintains the correct voltage in the presence of the current variations. 

RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 

Filament: Current at 7.5 volts . . . . . . . . 148 168 A 
Interelectrode Capacitance (grounded filament connection) 

Cin 154 167 pF 
Cout . . . . . 24 29 pF 
Cgp . . . . 2.0 pF 

1 Capacitance values are for a cold tube as measured in a special shielded fixture in accordance 
with Electronic Industries Standard RS-191. 
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A P P L I C A T I O N 

MECHANICAL 

MOUNTING - The tube must be mounted vertically, 
base up or down at the designer's convenience, and 
should be protected from vibration and shock. 

STORAGE - If a tube is to be sto red as a spare it 
should be kept in its original shipping carton, 
with the original packing material, to min i mize 
the possibility of handling damage. 

Before storage a new tube should be operated in 
the equipment for 100 to 200 hours to establish it 
has not been damaged and operates properly (See 
FILAMENT OPERATION for recommendations on initial 
value of filament voltage during this operation 
period). If the tube is still in storage 6 months 
later it again should be operated in the equipment 
for l 00 to 200 hours to make sure there has been 
no degradation. If operation is satisfactory the 
tube can again be stored with great assurance of 
being a known-good spare. 

SOCKETING - An air-system socket should be used 
in all applications to assure cooling of the tube 
base seals. The EIMAC SK-300A is recommended for 
audio or LF/HF rf operation; the SK-360 is recom
mended for VHF operation. The SK-360 incorporates 
low-inductance filament bypassing in the form of 
three 5000 pF copper-cl ad Kapton®capacitors. A 
screen grid bypass capacitor kit (the SK-355) is 
also available for the SK-360 socket, and includes 
eight 1000 pF 5000 DCWV capacitors (EIMAC P/N 
050706), 16 mounting clips (EIMAC P/N 242859), and 
an assembly drawing (EIMAC P/N 243135) which shows 
how the parts are attached to the socket. 

COOLING - The tube requires forced-air cooling in 
all applications. An air-system socket is recom
mended, with a matching air chimney. Normally the 
tube socket is mounted in a pressurized compart
ment so the cooling air passes through the socket 
and is then guided to the anode cooling fins by an 
air chimney. A chimney is available from EIMAC, 
the SK-316, for use with the SK-300A socket at 
frequencies below 30 MHz and with the SK-360 at 
VHF. If all cooling air is not passed around the 
base of the tube and through the socket, then 
arrangements must be made to assure adequate 
cooling of the tube base and the socket contacts 
themselves. 

In this regard it should be noted the contact 
fingers used in the four contact collet assemblies 
(inner and outer filament, control grid and screen 
grid) are made of beryllium copper. If operated 
above 150 °C for any appreciable 1 ength of time 
this material will lose its temper (or springy 
characteristic) and then will no longer make good 
contact to the base rings of the tube. This can 
lead to arcing which, in an extreme case, can burn 
through the metal of the tube base ring and the 
tube's vacuum integrity is then destroyed. 

Thus adequate movement of cooling air around the 
base of the tube accomplishes a double purpose in 
keeping the tu be base and the socket contact fin
gers at a safe operatingtemperature. 

Though the maximum temperature rating for seals 
and the anode core is 250°C, it is considered good 
engineering practice to allow some safety factor 
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and the table shown is for sea level with coo l ing 
air at 50°C and maximum tube anode temperature of 
225 °C. Such a safety f actor makes some a llowa nce 
for variables such as dirty air filters, dirty 
tube anode cooling fins which will effect cooling 
efficiency, duct losses, etc . The figu res shown 
are for the tube in an air-system socket with an 
air chimney in place, with air passing in a base
to - anode di rection. Pressure drop values shown are 
approximate and are for the tube/socket/chimney 
combination. 

Plate Diss. Air Flow Press.Drop 
(Watts) (cfm) Inches Water 

7,500 230 0.7 
12,500 490 2.7 
15,000 645 4.6 
18,000 970 8.2 

At altitudes significantly above sea level flow 
rate must be increased for equivalent cooling. At 
5000 feet both the flow rate and the pressure drop 
should be increased by a factor of 1.20, while at 
10,000 feet both flow rate and pressure drop must 
be increased by 1.46. 

Anode and base cooling should be applied before or 
simultaneously with filament voltage turnon and 
should normally continue for a brief period after 
shutdown to allow the tube to cool down properly. 

IMPACT AND VIBRATION - The 9019/YC130 has a thori
ated tungsten mesh filament and is intended for 
regular commercial service. Any tube with a thori
ated tungsten filament should be protected from 
undue shock and vibration and if not installed in 
equipment should always be stored in its protect
ive packing material in its shipping container. 

ELECTRICAL 

ABSOLUTE MAXIMUM RATINGS - Values shown for each 
type of service are based on the "absolute system" 
and are not to be exceeded under any service con
ditions. These ratings are limiting values outside 
which the serviceability of the tube may be im
paired . In order not to exceed absolute ratings 
the equipment designer has the responsib i lity of 
determining an average design value for each rat
; ng below the absolute value of that rating by a 
safety factor so the absolute values wil l never be 
exceeded under any usual conditions of supply - vol
tage variation, load variation, or manufacturing 
variation in the equipment itself. It does not 
necessa ri 1 y foll ow that comb in atio ns of absolute 
maximum ratings can be attained s i multaneously. 

HIGH VOLTAGE - Normal operating voltages used with 
this tube are deadly, and the equ i pment must be 
designed pr operly and operating precautions must 
be fol l owed . Design a l l equipment so that no one 
can come in contact with high voltages . All equip
ment mu s t include safety enclosures for high
voltage circuits and terminals, wi th inte r lock 
switches to open primary circuits of the powe r 
sup ply and to dis charge hig h- volt age capacitor s 
whenever access doors are opened. Interlock 
switches must not be bypassed or "cheated" to 
al l ow ope ratio n with access doors ope n. Al way s 
remember that HIGH VOLTAG E CAN KIL L. 
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FILAMENT OPERATION - With a new tube, or one which 
has been in storage for some period of time, 
operation with filament voltage only applied for a 
period of 30 to 60 mi nut es is recommended before 
full operation begins. This allows the active 
getter material mounted within the filament 
structure to absorb any residual gas molecules 
which have accumulated during storage. Once normal 
operation has been established a minimum filament 
warmup time of four to five seconds is normally 
sufficient. 

At rated (nominal) filament voltage the peak emis
sion capability of the tube is many times that 
needed for communication service. A reduction in 
filament voltage will lower the filament tempera
ture, which will substantially increase life ex
pectancy. The correct value of filament voltage 
should be determined for the particular appli
cation. It is recommended the tube be operated at 
full nominal voltage for an initial stabilization 
period of 100 to 200 hours before any action is 
taken to operate at reduced voltage. The voltage 
should gradually be reduced until there is a 
slight degradation in performance (such as power 
output or distortion). The voltage should then be 
increased a few tenths of a volt above the value 
where performance degradation was noted for oper
ation. The operating point should be rechecked 
after 24 hours. 
Filament voltage should be closely regulated when 
voltage is to be reduced below nominal in this 
manner, to avoid any adverse influence by normal 
line voltage variations. 
Filament voltage should be measured at the tube 
base or socket, using an accurate rms-responding 
meter. Periodically throughout the life of the 
tube the procedure outlined above for reduction of 
voltage should be repeated, with voltage reset as 
required, to assure best tube life. 
ElMAC Application Bulletin #18 titled "EXTENDING 
TRANSMITTER TUBE LIFE" contains valuable informa
tion and is available on request. 

GRID OPERATION - Maximum cont rol grid dissipation 
is 200 watts, determined approximately by the pro
duct of the de grid current and the peak positive 
grid voltage. A protective spark-gap device should 
be connected between control grid and cathode to 
guard against excessive voltage. 

SCREEN OPERATION - The maximum screen grid dissi
pation is 450 watts. With no ac applied to the 
screen grid, dissipation is simply the product of 
de screen voltage and the de screen current. With 
screen modulation, dissipation is dependent on rms 
screen voltage and rms screen current. Plate volt
age, plate loading, or bias voltage must never be 
removed while filament and screen voltages are 
present, since screen dissipation ratings will be 
exceeded. A protective spark-gap device should be 
connected between the screen grid and the cathode 
to guard against excessive voltage. 

PLATE DISSIPATION - The rated maximum plate dissi
pation of the tube is 18 kilowatts, which may be 
safely sustained with adequate air cooling. When 
the tube is used as a plate-modulated rf amplifier 
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the dissipation under carrier conditions should be 
limited to 12 kilowatts. 

FAULT PROTECTION - In addition to the normal plate 
over-current interlock, screen current interlock, 
and cooling air interlock, the tube must be pro
tected from internal damage caused by an internal 
plate arc which may occur at high plate voltage. A 
protective resistance should always be connected 
in series with each tube anode, to help absorb 
power supply stored energy if an internal arc 
should occur. An electronic crowbar, which wi 11 
discharge power supply capacitors in a few micro
seconds after the start of an arc, is recommended. 
The protection criteria for each electrode supply 
is to short each electrode to ground, one at a 
time, through a vacuum relay switch and a 6-inch 
length of #30 AWG copper wire. The wire will 
remain intact if protection is adequate. 
EIMAC Application Bulletin #17 titled FAULT PRO
TECTION contains considerable detail and is avail
able from EIMAC on request. 

RADIO-FREQUENCY RADIATION - Avoid exposure to 
strong rf fields even at relatively low frequency. 
Absorption of rf energy by human tis sue is depend
ent on frequency. Under 300 MHz most of the energy 
wi 11 pass completely through the human body with 
little attenuation or heating affect. Public 
health agencies are concerned with the hazard even 
at these frequencies. OSHA (Occupational Safety 
and Health Administration) recommends that pro
longed exposure to rf radiation should be limited 
to 10 milliwatts per square centimete r. 

INTERELECTRODE CAPACITANCE - The actual internal 
interelectrode capacitance of a tube is influenced 
by many variables in most applications, such as 
stray capacitance to the chassis, capacitance 
added by the socket used, stray capacitance be
tween tube terminals, and wiring effects. To 
control the actual capacitance values within the 
tube, as the key component involved, the industry 
and Mi 1 i tary Services us e a standard test pro
cedure as described in Electronic Industries 
Association Standard RS-191. This requires the use 
of a specially constructed test fixture which 
shields all external tube leads or contacts from 
each other and eliminates any capacitance reading 
to "ground". The test is performed on a cold tube. 
Other factors being equal, controlling internal 
tube capacitance in this way normally assures good 
interchangeabil ity of tubes over a period of time. 
The capacitance values shown in the technical data 
are taken in accordance with Standard RS-191. 
The equipment designer is therefore cautioned to 
make allowance for the actual capacitance values 
which will exist in the appliction. Measurements 
should be taken with the mounting which represents 
approximate final layout if capacitance values are 
highly significant in the design, 

SPECIAL APPLICATIONS - When it is desired to oper
ate this tube under conditions widely different 
from those listed here, write to Varian EIMAC; 
attn: Product Manager; 301 Industrial Way; San 
Carlos, CA 94070 U.S.A. 
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OPERATING HAZARDS 

PROPER USE AND SAFE OPERATING PRACTICES WITH RESPECT TO POWER TUBES ARE THE RESPONSIBILITY OF EQUIPMENT 
MANUFACTURERS ANO USERS OF SUCH TUBES. ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO POWER TUBES OR EQUIP
MENT WHICH UTILIZES SUCH TUBES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES AGAINST POSSIBLE SERIOUS 
BODILY INJURY. DO NOT BE CARELESS AROUND SUCH PRODUCTS. 

The operation of this tube may involve the following hazards, any one of which, in the absence of safe 
operating practices and precautions, could result in serious harm to personnel: 

a. HIGH VOLTAGE - Normal operating voltages can be 
deadly. Remember that HIGH VOLTAGE CAN KILL. 

b. LOW-VOLTAGE HIGH-CURRENT CIRCUITS - Personal 
jewelry, such as rings, should not be worn when 
working with filament contacts or connectors as 
a short circuit can produce very high current 
and melting, resulting in severe burns. 

c. RF RADIATION - Exposure to strong rf fields 

should be avoided, even at relatively low fre
quencies. The dangers of rf radiation are more 
severe at UHF and microwave frequencies and can 
cause serious bodily and eye injuries. CARDIAC 
PACEMAKERS MAY BE EFFECTED. 

ct. HOT SURFACES - Surfaces of tubes can reach 
temperatures of several hundred °C and cause 
serious burns if touched for several minutes 
after all power is removed. 

Please review the detailed operating hazards sheet enclosed with each tube, or request a copy from: 
Varian EIMAC, Power Grid Application Engineering, 301 Industrial Way, San Carlos CA 94070. 
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DIMENSIOHAL 00A 

DIM. 
INCHES 111 LUMETERS 

MIN. MAX. REF. MW. MAX. REF 
A 7460 7580 18948 192.53 
8 0855 0895 21 .72 22 73 
C 0720 0.760 18.29 19.30 
D 1896 1.936 46 .63 49.17 
E 3.133 3. 173 7958 8059 
F 3 792 3.832 9632 97.33 
G 3.980 4020 101.09 102.1 I 
H 0 .188 4 .78 

J 0188 4 78 
K 0188 4 .78 
L I 764 1826 4481 46.38 
Ill 4659 4 783 118.34 121.49 
N 2412 2 788 61 26 70.82 
p 9000 9 375 22860 238.13 
R 0.986 1050 2504 26.67 
s 3560 3684 90.42 9357 
T 0375 9 .53 

u 4406 4 468 11 1. 91 113.49 
V 3 718 3 781 9444 96.04 
w 0219 5 56 

ANODE 

THE T.I.R. OF THE SCREEN 
GRID AND FILAMENT CONTACT 
SURFACES SHALL NOT _ 
EXCEED .040 WITH RESPECT 
TO THE CONTROL GRID AND 
ANODE CONTACT SURFACE 
WHEN THE LATTER SUR
FACES ARE ROTATED ON 
ROLLERS AT POINTS IN
DICATED BY THE ARROWS 

'---AIR 

SCREEN GRID 

CONTROL GRID 

FILAMENT 

DO NOT CONTACT 

* CONTACT SURFACE 







TECHNICAL DATA 

The EIMAC 8910/ 4CX15,000J is a ceramic / metal, forced-air 
cooled power tetrode intended for use in audio or radio frequency 
applications. The internal structure features a mesh filament and a 
mechanical design which assures good strength and high rf opera
ting efficiency. 

Full ratings on the 8910/ 4CX15,000J apply to 110 MHz, and it is 

especially recommended for radio frequency linear amplifier service. 

GENERAL CHARACTERISTICS 1 

ELECTRICAL 

Filament; Thoriated Tungsten Mesh 

Voltage ............ . 
Current, at 7.5 volts .... . 

Amplification Factor, average 

Grid to Screen . . . . . . . . . 

Direct Interelectrode Capacitances (cathode grounded); 2 

Cin . 

7.5±0.3 V 
160 A 

4.5 

Cout ............................... . 
Cgp .................................. . 

Direct Interelectrode Capacitances (grid and screen grounded): 2 

Cin . . . ........... . 

Cout . . . . . . . . ... . 
Cpk............... . ... . 

Maximum Frequency Ratings 
cw .............. . 

If ---
1 

8910 
4CX15,000J 

RADIAL BEAM 

POWER TETRODE 

160.0 pF 
26.5 pF 
1.5 pF 

67.0 pF 
27.5 pF 
0.2 pF 

110 MHz 

1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before us ing this 
information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electroni c In
dustries Association Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions: 
Length .......... . 
Diameter ......... . 
Net Weight .. . 

Operating Position .... . 
Cooling ............ . 

Operating Temperature, maximum 
Ceramic / Metal Seals and Anode Core 

(Effective 10-15-71) © 1971 by Varian 

9.375 in; 238.13 mm 
7.580 in; 192. 53 mm 

12.8 lb; 5.81 kg 

. . Axis vertical, base up or down 

Forced air 

250° C 

Printed in U.S .A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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Base ............ .... . . 
Recommended Air System Socket 
Recommended Air Chimney .... 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN, Class AB 

ABSOLUTE MAXIMUM RATINGS 

PLATE VOLTAGE ............. . • . 10.0 kVdc 
SCREEN VOLTAGE .. •.••.... . ..... 
PLATE CURRENT .. . ..... . ••.•• .. • 
PLATE DISSIPATION . ............ . 
SCREEN DISSIPATION .. ..... ....•. 
GRID DISSIPATION .............. . 

2.0 kVdc 
6.0 Ade 

15.0 kW 
450 W 
200 W 

1. Adjust for specified zero-signal plate current. 
2. Approxi mate value. 
3. Useful power is that delivered to the load. 
4. Referenced against one tone of a two equal-tone 

signal. 

RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR 
Class C Telegraphy or FM Telephony 

(Key-Down Conditions) 

ABSOLUTE MAXIMUM RATINGS 

PLATE VOLTAGE ....... . 
SCREEN VOLTAGE .. .. .. . 

PLATE CURRENT . .............. . 

PLATE DISSIPATION .....•..•..•. 

SCREEN DISSIPATION ...... . .. . .. . 

GRID DISSIPATION .... .. ....... . . 

10.0 
2.0 

5.0 

15.0 

450 
200 

kVdc 

kVdc 

Ade 

kW 

w 
w 

PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER 
GRID DRIVEN , Class C Telephony 

(Carrier Conditions) 

ABSOLUTE MAX IMUM RATINGS 

PLATE VOLTAGE .. . ..... . . .. 
SCREEN VOLTAGE ........ . 
PLATE CURRENT .. . ... . .. 
PLATE DISSIPATION . . . . . . . . 
SCREEN DI SS IPATI ON . . . . . . . . 
GRID DI SSI PA TION ............... 

8.0 kVdc 

1.5 kVdc 

4.0 Ade 

10.0 kW 

450 w 
200 w 

Special , concentric 
SK-300A 

SK-316 

TYPICAL OPERATION 
Peak Envelope or Modulation Crest Conditions 
Class AB1 

Plate Voltage. . ... . .... . 
Screen Voltage .. . ........ . 
Grid Voltage 1 . .. . ....... . 
Zero-Si gna I Pl ate Current . . . . . . . . . . 
Single-Tone Plate Current ......... . 
Single-Tone Screen Current2 ........ . 
Peak rf Grid Vo ltage2 .......... . . 
Plate Dissipation ..... ........ . . 
Single-Tone Useful Power Out3 ..... . 
Resonant Load Impedance ......... . 
lntermod. Distortion Products 4 

3rd Order ............ . 
5th Order ..... .. ..... . 

TYPICAL OPERATION 

Plate Voltage ....... 7,500 
Screen Vo ltage .... .. 750 
Grid Voltage ..... . . . . . . . -510 
Plate Current ............ 4.65 
Screen Current 1 .......... 0.59 
Grid Current 1 ........ 0.30 
Peak rf Grid Voltage 1_ . ..... 730 
Calculated Dri ving Power . ... 220 
Plate Dissipation . . . . . . . . . 8.1 
Plate Output Power . ...... 26.7 

1. Approximate value 

TYPICAL OPERATION 

Plate Voltage .. .. . . . . . . . 6,000 
Screen Voltage .... . . . . . . . 750 
Grid Voltage .... -6 00 
Plate Current . .. ....... . 3.75 
Screen Current 1_ .... . .... 0.45 
Grid Current 1 ........ 0.18 
Peak af Screen Voltage 1 

100% modulation ..... 740 
Peak rf Grid Voltage 1 . ... 800 
Calculated Driving Power . 150 
Plate Dissipation . ..... 5.1 
Plate Output Power .... 17.4 

1. Approximat e value 

7500 Vdc 
1250 Vdc 
-250 Vdc 
1.25 Ade 
2 .90 Ade 
200 mAdc 
200 V 

8300 W 
12 kW 

1450 n 

-41 dB 
-41 dB 

10,000 Vdc 
750 Vdc 

-550 Vdc 
4.55 Ade 
0.54 Ade 
0.27 Ade 
790 V 

220 w 
9 .0 kW 

36.5 kW 

8,000 Vdc 
750 Vdc 

-640 Vdc 
3.65 Ade 
0.43 Ade 
0.18 Ade 

710 V 

840 V 

150 w 
5.8 kW 

23.5 kW 
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AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
GRID DRIVEN , Class AB1 (Sinusoidal Wave l 

ABSOLUTE MAXIMUM RATINGS (per tube) 

PLATE VOLTAGE 10.0 

SCREEN VOLTAGE 2.0 

PLATE CURRENT 6.0 

PLATE DISSIPATION 15.0 

SCREEN DISSIPATION 450 

GRID DISSIPATION .. 200 

1. Adiust for specified zero-signal plate current. 

2. Approximate value. 

kVdc 

kVdc 
Ade 

kW 

w 
w 

TYPICAL OPERATION (Two Tubes) 

Plate Voltage . 
Screen Voltage . 
Grid Voltage 1_ . 
Zero-Signal Plate Current 
Maximum Si gna I Plate Current . 
Maximum Signal Screen Current 2 
Peak af Grid Voltage 2 .. 
Maximum Signal Plate 

Dissipation . ... 
Plate Output Power 
Load Resistance 

(plate to plate) . 

7,500 
1,500 
-350 
1.00 
8.80 
0.34 
330 

12.2 
41.6 

1.730 

10,000 Vdc 
1,500 Vdc 

-370 Vdc 
1.00 Ade 
8 .50 Ade 
0.30 Ade 
340 V 

14 .0 kW 
57 .0 kW 

2.520 n 

TYPICAL OPERATION values are obtained by calculations from published characteristic curves. To obtain the speci
fied plate current at the specified bias, screen, and plate voltages, adjustment of the rf grid voltage is assumed. If 
this procedure is followed, there will be little variation in output power when the tube is replaced, even though 
there may be some variation in grid and screen currents. The grid and screen currents which occur when the desired 
plate current Is obtained are incidental and vary from tube to tube. These current variations cause no performance 
degradation providing the circuit maintains the correct voltage in the presence of the current variations. If grid bias 
Is obtained principally by means of a grid resistor. the resistor must be adjustable to produce the required bi as 
voltage when the correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Heater Current, at 7.5 volts .. . ... . . . 
Interelectrode Capacitances, cathode grounded 

Cin . 
Cout 
Cgp. 

Min. 

148 

154.0 

24.0 

Max. 

168 A 

167.0 pF 
29.0 pF 
2.0 pF 

1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In
dustries Association Standard RS-191. 

APPLICATION 

MECHANICAL 

MOUNTING - The 4CX15,000J must be operated 
with its axis ve rtica l. The base of the tube may 

be down or up at the convenience of the circuit 

designe r. 

SOCKET - The E IMA C Air-System Socket Type 
SK-300A is designed especial ly for the concentric 
base terminals of the 4CX15,000J. The use of 
recommended air-flow rates through this socket 
prov ides effective forced-ai r cooling of the tube. 
Air forced into the bottom of t he socket passes 
over the t ube termina ls and through the SK-316 
Air Chimney, into the anode cooling fins. 

COOLING - The maxim um temperature rating for 
the exte rna l surfaces of t he 4CX15,000J is 250° C. 

Sufficient forced-air circulation must be provided 
to keep the temperature of the a node at the base 

of the cooling fins and the temperature of the 
ceramic / metal seals below 2S0° C. Air-flow re
quirements to maintain seal temperatures at 225° C 
in S0° C ambient ai r a re tabu lated below (for op

eration below 30 megahertz). This data is for the 
tube moun t ed in an SK-300A socket with an 
SK-3 16 chimney. 

SEA LEVEL 10 ,000 FEET 

Plate Pres sure Press ure 

D1 ss1pat,on 
Air Fl ow 

Dr op( Inches 
Air Flow 

Dr op(lnches 

• IWattS I 
(CFMI 

of Water ) 
ICFMI 

of Water ) 

7,500 230 .7 336 1.0 
12,500 490 2 .7 710 4 .1 
15.000 645 4.6 945 7.0 

- Since the power dissipated by the filament represents 
about 1000 watts and since grid-plus-screen d1ssipat1on 
can, under some co n di ti on s, represent another 600 
watts, allowance has been made in preparing this tabu
lation for an addi tional 1600 wat ts dissipation. 

3 
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The blower selected in a given application 

must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. 

At other altitudes and ambient temperatures 
the flow rat e must be modified to obtain equiva
lent cooling. The flow rate and corresponding 

pressure differential must be determined indivi

dually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 

!/\!PACT AND VIBRATION - The 4CX15,000J is 

designed to operate under shock and vibration 
conditions which might disable a less rugged 
tube. Production tubes are subjected to testing to 

insure ability to withstand 15 G impact at 11 
milliseconds duration and 2 G vibratory accelera
tion over the range of 5 to 55 Hz. 

ELECTRICAL 

Fl LAMENT OPERA T!ON - The rated filament 

voltage for the 4CX15,000J is 7.5 volts. Filament 
voltage, as measured at the socket, should be 
maintained at this va lue to obtain maximum tui:Je 
life. In no case should it be allowed to deviate by 
more than plus or minus five percent from the 
rated value. 

ELECTRODE DISSIPATION RATINGS - The 

maximum dissipation ratings for the 4CX15,000J 

must be respected to avoid damage to the tube. 
An exception is the plate dissipation which may 
be pe rmitted to rise above the rated maximum 
during brief periods. such as may occur during 
tuning. 

GRI D OPE RA T!ON - The 4CX15,000J control 
grid has a maximum dissipation rating of 200 

watts. Precautions should be observed to avoid 
exceeding this rating. The grid bias and driving 
power should be kept near the values shown in 
the " Typical Operation' ' sections of the data 
sh? et whenever possible. The maximum grid cir
cu it res ista nee should not exceed 100,000 ohms 
per tube. 

SCREEN OPE RATION - The power dissipated 
by the screen of the 4CX 15,000J must not exceed 
-150watts. 

Screen dissipation, in cases where there is no 
AC applied to the screen, is the simple product of 
the screen voltage and the screen current. If the 
screen voltage is modulated, the screen dissipa
tion will depend upon loading, driving power, and 
carrier screen voltage. 

Screen dissipation is likely to rise to exces
sive values when the plate voltage, bias voltage, 

or plate load are removed with filament and screen 

voltages applied. Suitable protective means must 

be provided to limit the screen dissipation to 450 
watts in the event of circuit failure. 

PLATE DISSIPATION - The plate-dissipation 
rating for the 4CX15,000J is 15,000 watts . 

When the 4CX15,000J is operated as a plate
modulated rf power amplifier, the input power is 

limited by conditions not connected with the plate 
efficiency, which is quite high. Therefore, except 

during tuning there is little possibility that the 
10,000 watt maximum plate dissipation rating will 
be exceeded. 

HIGH VOLTAGE - Normal operating voltages 
used with this tube are deadly, and the equipment 
must be designed properly and operating precaua 
tions must be followed. Design all equipment so 

that no one can come in contact with high volt

ages. All equipment must include safety en

closures for high-voltage circuits and terminals, 
with interlock switches to open primary circuits of 
the power supply and to discharge high-voltage 
condensers whenever access doors are opened . 
Interlock switches must not be bypassed or 
"cheated " to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 

X-RADIA TION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro
gressively more dangerous X-ray radiation as the 
voltage is increased . This tube, operating at its 
rated voltages and currents, is a potential X-ray 
hazard . Only limited shielding is afforded by the 
t ube envelope. Moreover, the X-ray radiation level 

can increase significantly with aging and gradual 
deterioration, due to leakage paths or emission 
characteristics as they are affected by the high 
voltage. X-ray shielding must be provided on all 
sides of tubes operating at these voltages to pro
vide adequate protection throughout the tube's 
life. Periodic checks on the X-ray level shou ld be 
made, and the tube should never be operated with

out adequate shielding in place when voltages 
above 10 kilovolts are in use. Lead glass, which 
attenuates X-rays, is available for viewing win-



dows . If there is any doubt as to the requirement 

for or the adequacy of shielding, an expert in this 
field should be contacted to perform an X-ray 
survey of the equipment. 

Operation of high-voltage equipment with inter

lock switches "cheated" and cabinet doors open 
in order to be better able to locate an equipment 
malfunction can result in serious X-ray exposure . 

RADIO FREQUENCY RADIATION - Avoid ex
posure to strong rf fields even at relatively low 

frequency. Absorption of rf energy by human 
tissue is dependent on frequency . Under 30 MHz, 

most of the energy will pass completely through 

the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre
quencies as low as the 13 and 27 MHz bands. 

Many EIMAC power tubes, such as this, are 
specifically designed to generate or amplify radio 
frequency power . There may be a relatively strong 
rf field in the general proximity of the power tube 
and its associated circuitry -- the more power 
involved, the stronger the rf field. Proper en
closure design and efficient coupling of rf energy 
to the load will minimize the rf field in the vicin
ity of the power amplifier unit itself . 

INTERELECTRODE CAPAC I TANCE - The 
actual internal interelectrode capacitance of a 

tube is influenced by many variables in most 

applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 

8 910 /4 CX15 ,OOOJ 

stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 

values within the tube, as the key component 

involved, the industry and the Military Services 

use a standard test procedure as described in 

Electronic Industries Association Standard 
.RS-191. This requires the use of specially con
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to "ground". 

The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 

capacitance in this way normally assures good 

interchangeability of tubes over a period of time, 

even when the tube may be made by different 

manufacturers. The capacitance values shown 
in the manufacturer's technical data, or test 
specifications, normally are taken in accordance 
with Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 

values which will exist in any normal app lication. 
Measurements should be taken with the socket and 

mounting which represent approximate final layout 
if capacitance values are highly significant in 
the design. 

SPECIAL Af PL/CATIONS - If it is desired to 
operate this tube under conditions widely dif
ferent from those given here, write to the Ap

plication Engineering Dept., Power Grid Tube 

Division, EIMAC Division of Varian, 301 lndus

t r ia 1 Way, San Carlos, Ca 1 ifornia, 94070 for in
formation and recommendations. 

5 
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DI MENSIONAI. tw"A 

DIM, 
IN0£S MIWMETERS 

MIN. MAX. REf MIN. MAX. REF 
A 7460 7580 189.48 192.53 
B 0855 0895 21 .72 22 73 

C 0720 0.760 18.29 19.30 
D 1896 1.936 46.63 49. 17 
E 3.133 3. 173 7958 8059 
F 3.792 3.832 9632 97.33 
G 3.980 4 .020 101.09 102.1 I 
H 0 .188 4 .78 

J 0188 4 78 
K 0188 4 .78 
L I 764 I 826 4481 46.38 
M 4.659 4 783 118.34 121.49 
N 2412 2 788 61.26 70.82 
p 9000 9 375 22860 238.13 
R 0.986 1050 2504 26.67 
s 3560 3.684 90.42 9357 
T 0375 9 .53 

u 4406 4 .468 111.91 113.49 
V 3718 3 781 9444 9604 
w 0.219 5.56 

ANODE 

THE T.I.R. OF THE SCREEN 
GRID AND FILAMENT CONTACT 
SURFACES SHALL NOT _ 
EXCEED .040 WITH RESPECT 
TO THE CONTROL GRID AND 
ANODE CONTACT SURFACE 
WHEN THE LATTER SUR
FACES ARE ROTATED ON 
ROLLERS AT POINTS IN
DICATED BY THE ARROWS 

\ 
'---AIR 

SCREEN GRID 

CONTROL GRID 

FILAMENT 

DO NOT CONTACT 

* CONTACT SURFACE 
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TECHNICAL DATA 

The EIMAC 4CX10,000J is a compact, high-power, ceramic / 
metal, forced-air cooled tetrode with a rated maximum plate dissi
pation of 12,000 watts. It incorporates rugged internal construction 
features, including a mesh filament / cathode. 

The 4CX10,000J is specifically designed for exceptionally low 
intermodulation distortion in radio-frequency linear amplifier ser
vice. 

GENERAL CHARACTERISTICS 1 

ELECTRICAL 

Filament: Thoriated Tungsten 
Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.5 ± 0.37 V 
Current, at 7.5 volts . . . . . . . . . . . . . . . . . . . 103 A 

Amplification Factor (Average): 
Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . 4.5 

Direct Interelectrode Capacitance (grounded filament)2 

Cin .................................................. . 
Cout ................................................. . 
Cgp .................................................. . 

Direct Interelectrode Capacitance (grounded grid) 2 

Cin .................................................. . 
Cout ................................................. . 
Cpk .................................................. . 

Frequency of Maximum Rating: 
cw . ................................................. . 

4CX10,000J 

RADIAL-BEAM 

POWER TETRODE 

~ 
~ 4CX10,QOOJ 

120 pF 
20.5 pF 
0.7 pF 

56 pF 
21.5 pF 
0.10 pF 

100 MHz 

1. Characteristics and operating values are based upon performance tests. These figures may change without not ice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment des ign . 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electron ic In -
dustries Association Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions: 
Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.125 in: 231. 77 mm 
Diameter ........................................ . 7.050 in; 179.07 mm 

Net Weight ........................................ . 12.2 lb; 5.55 kg 
Operating Position ............................... Axis vertical, base up or down 

(Effective 2-1-72) © by Varian Printed in U.S.A. 

1---------------- ---~----~--------------~----================ 
EIMAC division of varian / 301 industrial way / san carlos / california 94070 



4CX10 ,OOOJ 

2 

Maximum Operating Temperature: 
Ceramic/ Metal Seals or Anode Core 

Cooling ............... . 
Base ................. . 
Recommended Air System Socket 
Recommended (Air) Chimney ... 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB1 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAG E . . .......... 7500 VOLTS 
DC SCREEN VOLTAGE ........... 1600 VOLTS 
DC PLATE CURRENT . . . . . . . . . . . . 4.0 AMPERES 
PLATE DISSI PATION .. .. . . .... . 12,000 WATTS 
SCREEN DISSIPATION . . . . • . 250 WATTS 
GRID DISSIPATION . . . . . . • . . . . . . 75 WATTS 

1. Adjust to specified zero-signa l de plate current . 
2. Approx imate value . 
3. Useful power is that delivered to the load. 
4. Referenced against one tone of a two equal-tone 

signal. 

250°C 
. ..... Forced Air 
. Special concentric 

SK-300A 

SK-1306 

TYPICAL OPERATION 
Class AB1 , Grid Dr iven , Peak Envelope or Modulation 
Crest Conditions 

Pl ate Voltage ........ . ....... . 7500 Vdc 
Screen Voltage .. . .. . . . .• . .. . . .. 1600 Vdc 
Grid Voltage 1 . . . .. . . .. . .. . . . . . -400 Vdc 
Zero-Signal Plate Current . .... . .. . . 300 mAdc 
Single-Tone Plate Current . ........ . 2.2 Ade 
Single-Tone Screen Current2 . .. . . .. . 30 mAdc 
Peak rf Gr id Voltage 2 . . ........ . . . 400 V 

Single-Tone Plate Dissipation . ..... . 8500 w 
Useful Power Output (PEP) 3 ... .. ... . 10 kW 
Load Impedance . . .. ... .. . .... . . 1650 n 
Intermodulation Distortion Products 4: 

3rd Order -35 dB 
5th Order ................ . . -40 dB 

NOTE : TYPICAL OPERATION data are obtained from direct measurement or by calculation from published char
acteristic curves . Adjustment of the rf grid voltage to obtain the specified plate current at the specified 
bias, screen and plate voltages is assumed. If this procedure is fo l lowed , there wi 11 be I ittle vcriati on 
in output power when the tube is changed , even th ough there may be some variation in screen current. 
The screen current which results when the desired plate current is obtained i s incidental and varies 
from tube to tube. This current variation causes no diff icu lty so long as the circuit maintains the correct 
voltage in the presence of the variations in cu rrent. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Filament: Current at 7 .5 volts 

Interelectrode Capacitances 1(grounded filament connection) 

Cin . 
Cout .............................. . 
Cgp ............................... . 

Interelectrode Capacitances 1 ( grounded grid connection) 
Cin . 
Cout 
Cpk. 

Min. 

98 

113 
18 

51 
19 

Max. 

108 A 

127 pF 
23 pF 

1.0 pF 

61 pF 
24 pF 

0.16 pF 

1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electroni c In
dustries Association Standard RS-191. 

APPLICATION 

MECHANICAL 

MOUNTING - The 4CX10,000J must be operated 

with its axis vertical. The base of the tube may 

be down or up at the convenience of the circuit 

designer. 

SOCKET - The EIMAC SK-300A Air-System Soc

ket is designed especially for the concentric base 

terminals of the 4CX10,000J. The use of recom

mended air-flow rates through this socket pro -
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vides effective forced-air cooling of the tube. 

Air forced into the bottom of the socket passes 
over the tube terminals and through an Air Chim

ney, the SK-1316, into the anode cooling fins. 

COOLING - The maximum temperature rating for 
the external surfaces of the 4CX10,000J is 250° C. 
Sufficient forced-air circulation must be provided 
to keep the temperature of the anode at the base 
of the cooling fins and the temperature of the 
ceramic / metal seals below 250° C. Air-flow re
quirements to maintain seal temperatures at 200°C 

in 50° C ambient air are tabulated below (for oper
ation below 30 megahertz). The pressure drop 
values shown are for the Tube / Socket / Chimney 
combination. 

SEA LEVEL 10,000 FEET 

Plate 
* 

Air Flow Pressure Air Flow Pressure 
Dissipation Drop(ln. Drop (In. 

(Watts) (CFM) of water) (CFM) of water ) 

4000 110 0.4 160 0.6 
6000 200 0.8 290 1.2 
8000 315 1.7 460 2.5 

10000 445 2.8 645 4 .1 
12000 600 4.4 870 6.4 

* Since the power dissipated by the filament repre-
sents about 770 watts and since grid-plus screen 
dissipation can , under some conditions , represent 
another 200 to 300 watts , allowance has been made 
in preparing this tabulation for an additional 1200 
watts dissipation. 

At higher altitudes, higher frequencies , or 
higher ambient temperatures the flow rate must be 
increased to obtain equivalent cooling. The flow 
rate and corresponding pressure differential must 
be determined individually in such cases , using 
maximum rated temperatures as the criteria for 
satisfactory cooling. 

IMPACT AND VIBRATION - The 4CX10,000J is 
designed to operate under shock and vibration 
conditions which might disable a less rugged 
tube. Production tubes are subjected to testing to 
insure ability to withstand 15 G impact at 11 mil
liseconds duration and 2 G vibratory acceleration 
over the range of 5 to 55 Hz. 

ELECTRICAL 

FILAMENT VOLTAGE - The rated filament 
voltage for the 4CX10,000J is 7.5 volts. Filament 
voltage, as measured at the socket, should be 
maintained at this value to obtain maximum tube 
life. In no case should it be allowed to deviate 
by more than 5 percent from the rated value. 

4CX10,000J 

GRID DISSIPATION - The 4CX10,000J control 
grid has a maximum dissipation rating of 75 watts. 
Precautions should be observed to avoid exceed
ing this rating. Grid dissipation is approximately 
the product of de grid current and peak positive 
grid voltage. The grid bias and driving power 
sh o u 1 d be kept near the values shown in the 
"Typical Operation " sections of the data sheet 
whenever possible. 

SCREEN DISSIPATION - The power dissipated 
by the screen of the 4CX10,000J must not exceed 
250 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current . 

Screen dissipation is likely to rise to exces
sive values when the plate voltage, bias voltage, 
or plate load are removed with f i 1 amen t and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dis
sipation to 250 watts in the event of c i r cu it 
failure. 

PLATE DISSIPATION - The plate-dissipation 
rating for the 4CX10,000J is 12,000 watts . Plate 
dissipation may be permitted to rise above the 
maximum rating during brief periods, such as may 
occur during tuning. 

HIGH VOLTAGE - The 4CX10, 000J operates at 
voltages which can be deadly, and the equipment 
must be designed properly and operating precau
tions must be followed. Equipment must be de
signed so that no one can come in contact with 
high voltages . All equipment must include safety 
enclosures for high-voltage circuits and terminals, 
with interlock switches to open the primary cir
cuits of the power supplies and to discharge high 
voltage condensers whenever access doors are 
opened . Interlock switches must not be bypassed 
or "cheated" to allow operation with access 
doors open. Always remember that HIGH VOLT
AGE CAN KILL. 

INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis , capacitance added by the socket used , 
stray capacitance between tube terminals, and 
wiring effects . To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 

3 
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RS-191. This requires the use of specially con
structed test fixtures which effectively shield 
all external tube leads from each other and elim
inates any capacitance reading to "ground". The 
test is performed on a cold tube. Other factors 
being equal, controlling internal tube capacitance 
in this way normally assures good interchange
ability of tubes over a period of time , even when 
the tube may be made by different manufacturers. 
The capacitance va lues shown in the manufac
turer's technical data , or test specifications, 
normally are taken in accordance with Standard 
RS-191. 

' ,, ........ 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi
cant in the design. 

SPECIAL APPLICATIONS - If- it is desired to 
operate this tube under conditions widely dif
ferent from those given here , write to Power Grid 
Tube Division, EIMAC Division of Varian , 301 
Industrial Way, San Carlos, California 94070 , for 
information and recommendations. 
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DIMENSIONAL OOA 
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- --~ 

INO£S 
DIM. 

MIN. MAX REF. 
A 6.928 7050 - -
8 0.855 0895 - -

C 0720 0760 - -
D 1. 896 1. 936 - -
E 3. 133 31 73 - -
F 3.792 3832 - -
G 3.980 40 20 - -
H 0188 - - - -
J 01 88 - - - -
K 0 188 - - - -

L 1.764 1.826 - -
M 4.186 4568 -
N 2.412 2.788 -
p 8.8 12 9062 
R 0986 1.050 -
s 3.4 12 3788 -
T 0.375 - - -

NOYES ' 
i. {t' C'JN'TACT SUHFACL 
2 All DIME.1~SJO"'lS IN INCHES 

3 AEr '.:>IMENSlON AR£ FOR 1Nf.'O 
ONLY i<ND ARE NOT RE ao.FOR 
I NSr[ CTION PUAFOSE S. --

~TI R OF TH_!;: SCRE EN G~D 

AND FILA ME NT CONTA_f!____.~B_::

~ACES SHALL NOT EXCEED .04 0 

'~ RE.SP!__C T TO THE "ONTROL 
G_li!Q_ ANO ANODE C') r>;TACT SUR

FACE WHEN TH E LATTEA SlJB-:: 

-
-
-
-
-
-

FACES AijE ROTATED ON ROLLERS 

~! T~Q!_f'!I~ _I NDICATED i!'!'.-
1 HE ARROWS 

- DO NOT ':')NTAC T 

--17597 
21 72 
18.29 
48.16 
79.58 
96.32 
101.09 

4.77 
477 
4.77 

44.80 
106.32 
61.26 

22382 
25.04 
86.66 
9 52 

MILLIMETERS 
MAX. REF 

179.07 - -
2273 -
1930 - -
49.17 - -
80.59 - -
97 33 - -

102. 11 - -
- - - -
- - - -
- - - -

46.38 - -

11 6.03 - -
70.8 1 - -

230.17 - -
26.67 - -
96.2 1 - -
- - -
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8990 

TECHNICAL DATA 
4CX20,000t 

8990A 
VHF 

RADIAL BEAM 
POWER TETRODE 

Th e EI MAC 8990/4CX20, 000A is a ceramic/ metal power tetrode inten ded 
for use in audio or radio-frequency applications. It features a type of in~rnal 
mechanica l structure whic h results in high rf opera ting efficiency. Low rf 
losses in this structure permit operation at full ratings up to 110 M IYz. 

The 8990/4CX20, 000A has a gain of over 18 dB in FM broadcastseffVi ce, 
and is also recommended for radio-frequency linear power amplifier se£11ice, 
and for VHF television linear amplifier service. The anode is rated for2q] kW 
of dissipation with forced-air cool ing and incorporates a highly effici ent 
cooler of new design. 

The 8990A is recommended for high-level, plate modulated amplifier service. 

GENERAL CHARACTERISTICS1 

ELECTRICAL 
Filament: Thoriated Tungsten 

Vo ltage:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 ± I.OL5 V 
Current, at 1 0 .0 vo lts.... . .... . ..... ...... . .. . . .... . . 1l4li.O A 

Amplification Factor, average 
Grid to Screen. . ..... ... . . . ... .. . .. . ..... ... . .... .. . 6 .7 

Direct I nterelectrode Capacitances (cathode grounded):2 

Cin . .. .. ... .... .. ............. ... .. .. · · · ·. · · · · · · ··· ·· ·· ·· · · ·· ·· · · -·-· ·· ·· · ·· · ·· · · 
Cout . .. .... . ..... ...... .. . . . . .... . ....... . ...... . ........ . ... . . · --- . ... . ... .. . . 
Cgp . ........... ... ... . ... . .. . ........... . . . . . .. ... . .. ... . .. .... -· .. . . ......... . 

Direct I nterelectrode Capacitances (grid and screen grounded):2 

Cin . . .... . ...... . .............. ........ ... .. .. . ... ... ..... . ... ·· ·---- .::--: ... . . . .. . 
Cout . ....... . .. .. ...... .. . . ..... . ... .... . ...... .. . . . . . .. . . .... . . .. .. : . .... . . . . . . 
Cpk .. .. . ........ .. .. .... . ... . .. . . . . . . ....... . ...... . . .. ... . ..... -·· .. . ... ... .. . 

Frequency of Maximum Rating s (CW) .. ... ... . . ... .. ... ... . ... .. . -·--··• .. . ........ . 

190 pF 
23 .5 pF 

1.5 pF 

83 pF 
24 .5 pF 

0.2 pF 
11 G MHz 

1. Characteristics and operating values are based on performance tests. These figure:s may change without notice as the 
result of additional data or product refinement. EI MAC Divis ion of Varian shoaiild be consulted before using this 
in forma ti on for final equipment design . 

2. Capacitance values are for a cold tube as measu red 1n a specia l sh ielded f, · iTe in accordance with Electronic 
Industries Association Standard RS-191 . 

MECHANICAL 
Maxi mum Overall Dimensions: 

Leng th ... . ... . .. .... ..... . . .. . ..... . ..... ... . . . . . . ... .. _ . .. . .... _ . .. _ . . . . 9.840 in; 24.99 cm 
Diameter .. .. .. .. .. . ............ . .. . ..... . . .. .... .. . . . . . _. _. ____ __ .. _ . .. . . 8.800 in; 22 .35 cm 
Net We ight (Approximate) .. . .. . .. . . ... .. . . ... . . ... . ........... .. _ ....... . . . 14.0 lbs; 6.35 kg 

Operatin g Posit ion . . . . ........... . .. .... ...... .. .. .. ... . ..... _ . . A ;t'S vertical , base up or down 
Cooling ............ .. . ... ..... . ..... . . . . . . .. . ..... . . .... . . . .. . . ... _ .. . . . .... ... . .... . Forced air 
Operating Temperature, maxim um 

Ceramic/ Meta l Seals and Anode Core . . . .... . . .. .. .. .. ........ . . _ ...... . ... .. ..... . . . 250°C 
Base . . . . . . . . . . . . . . . ...... ... . ...... .... .. . . ... .. . . ..... ... . ... .... _ .. Spec ial. concentric 
Recommended Air System Socket ... . . . . . . . . . .. . ..... . ... . .. .. . . . __ . . .... . . .. ..... . .. . SK-320 
Recommended Air Chimney ..... . . . .... . ... ... .. . . .... . ...... .. .. . ... . . . . . .... .. .. .. . . SK-326 

4402 (Ef fec tive 20 October 1 980) 

Varian / EIMAC Division / 30 1 lnc!us1•, al Way I San Carlos , ca, rto rn,a 94070 
Telephone (415) 592 -1221 ·h·,x ~~1 0 375:;rg9'3" 

Printed in U.SA. 

~-i 
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RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 

TY PI CAL OPERATION (tree = cies to 30 MHz) 

2 

Class C Teleg raphy or FM 
(Key- Down Cond itions) 

Plate Voltage ... . ... ... ... . 
Screen Vol tage .... ... .. .. . 
Grid Voltage .. ... . ... ... . 
Plate Current ... ..... .. .. . 

ABSOLUTE MAXIMUM RATINGS Screen Current' ..... . . . ... .. _. _ 
Grid Current' ...... ... . ...... ·--

DC PLATE VOLTAGE . ..... . . ..... . . 10,000 VOLTS 
2,000 VOLTS 

Peak rl Grid Vol tage1 .... .. ... __ 

DC SCREEN VOLTAGE .. . .... . .. . . Calculated Drive Power .. . _ . . .. . 

DC PLATE CURRENT . . .... . ...... . 5.0 AMPERES 
20,000 WATTS 

450 WATTS 
200 WATTS 

Plate Dissipation' ...... .... .. .. 

PLATE DISSIPATION ..... .. .. . .... . Plate Output Power' . . . . ... . _ .. _ 

SCREEN DISSIPATION .......... . . Load Impedance ........ . .. . .•• 

GRID DISSIPATION . ........... . .. . 1 Approximate value 

TYPICAL OPERATION, COM MERCIAL FM SERVICE 
(measured values at frequency shown, in 
EIMAC CV-2200 cavity ampl ifier) 

Frequency of Operation .. . . . . . . 
Plate Voltage ..... . . ... . .. . .. . . . 
Screen Voltage .. . ...... . . ..... . 
Grid Voltage .. . .. .. .... . . ... ... . 
Plate Current . . .. . ... ... . ...... . 
Screen Current . . . . .. . .. ..... . . . 
Grid Current. ... ... .... . .. . .... . 
Drive Power . . . . . . .. .. . ..... . .. . 
Useful Power Output1 

••.••••••.• 

Efficiency ... . . .. ....... . . . . . .. . 
Gain .. . ... . . . ... . . .. . .... . .... . 
1 Delivered to the load 

88.3 
9.0 

800 
-400 
4.08 
200 

40 
325 

28.75 
80.5 
19.5 

107.7 MHz 
9.0 kVdc 

800 Vdc 
-300 Vdc 
4.15 Ade 
200 mAdc 

38 mAdc 
360 W 
28.9 kW 
77.4 % 
19.0 dB 

PLATE MODULATED RADIO FREQUENCY 
POWER AMPLIFIER 

TYPICAL OPERATION 

7.5 
750 

-200 
3.68 
208 

91 
265 
24.t 
5.84 
21 .8 

1062 

8990A RECOMMENDED Plate Voltage .. . . . .. . .. .. ... . ___ .. . . . . 
Screen Voltage . . . . . . .. . . . . . _ • ~~ .. . GRID DRIVEN Class C Tel ephony 

(Carrier Conditions) 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE ..... . ... .. . .. . . 8,000 VOLTS 
DC SCREEN VOLTAGE . . . . . . . . . . . . . 2,000 VOLTS 
DC GRID VOLTAGE . .... . .. . ....... -1 ,000 VOLTS 
DC PLATE CURRENT .... . . . ... .... . 5 AMPERES 
PLATE DISSIPATION .. .... . . ... . .... 13.5 KILOWATTS 
SCREEN DISSIPATION ....... . . .. .. 450 WATTS 
GRID DISSIPATION .. . ....... .. ..... 200 WATTS 

AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 

GRID DRIVEN , Class AB1 
(sin usoidal wave) 

ABSOLUTE MAX IMUM RATI NGS (per tube) 

DC PLATE VOLTAGE . ... . . . .. .. .. . . 
DC SCREEN VOLTAGE .. ....... . . 
DC PLATE CURRENT ....... . . . ... . 

GridVoltage ... . ....... .. .. . .. - .... . . 
Peak al screen voltage .... _ . . __ . . . .. . 

(100% modulation) 
Plate Current . .. . ...... .. ... ·-··- .... . . 
Screen Current1 .... . .. ...... ___ . . .. . . 

Grid Current1 ... .. ... .. ..... . __ _ •.•• • • 

Calculated Driving Power . . ... __ . . ... . 
Plate Impedance .. . .. . ... .. ... ..... . 
Plate Output Power ....... .. . __ ...... . 
Plate Dissipation . .. .......... __ . . ... . 
1 Approximate 

TYPICAL OPERATION (2 tut~s 

Plate Voltage . .. .. . . ........ . 
Screen Voltage . . . . . . . . . . . . . . . . 
Grid Voltage' . . . . .. .. . ... .. . 
Zero Signal Plate Current ... . 
Max. Signal Plate Current .. . 
Max. Signal Screen Current 2 

Peak Grid Voltage2 .. . .• •. _. 

Max. Signal Plate Dissipation-=-
Plate Output Power . . . . .. ...... . 
Load Impedance p/ p ... ... .... . 

7,800 
500 
-70 
0.75 

3.4 
90 
65 

6 
14.5 

6,300 

9.0 kV dc 
900 Vdc 

-250 Vdc 
4.01 Ade 
222 mAdc 

88 mAdc 
300 V 

26.4 W 
7.93 kW 
28.2 kW 

1136 n 

7,800 Vdc 
750 Vdc 

-300 Vdc 
750 V 

4.6 ,t>.dc 
220 rnnAdc 
108 mAdc 
35 W 

845 o 
29 k:--N 

6880 W 

7,800 780 0 Vdc 
750 15-00 Vdc 

-125 -25 0 Vdc 
0.75 l.O Ade 

5.2 9 .2 Ade 
220 60 0 mAdc 
115 20 0 V 

7 13.5 kW 
26 44 kW 

3,500 1600 n 

PLATE DISSIPATION .. . ... .. .. ... . 
SCREEN DISSIPATION ........ ... . 

10,000 
2,500 

6 
20 

450 
200 

VOLTS 
VOLTS 
AMPERES 
KILOWATTS 
WATTS 
WATTS 

1 Adjust for specified zero-s ig:-,a1 plate current. 
2 Approximate value 

GRID DISSIPATION . . ... . . ... . . .. . 3 Per tube 
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TYPICAL OPERATION values are obtained by calculations from published charc c'.·eristic curves. To obtain the 
specified plate c urrent at the specified bias, sc reen, and pla te voltages, ad justme t c' ::.,rie rf grid vo ltage is assumed. 
If this proced ure is foll owed, there will be little variation in output power when the : __ b e is replaced, even though 
there may be some variation in grid and screen currents. The grid and screen currer::; .t-, hich occur when the desired 
plate current is obtained are inc idental and vary from tube to tube. These current -. 2.~· ations cause no performance 
degrada tion providing the circuit maintains the correct voltage in the presence otthe -: • rrent variations. If grid bias is 
obtained principally by means of a grid resistor, th e res istor must be adjustable :o produce the required bias 
voltage when the correct rt grid voltage 1s applied. 

APPLICATION 
MOUNTING - The 8990 must be operated with its 
axis vertical. The base of the tube may be up or 
down at the convenience of the circu it designer. 

SOCKET & CHIMNEY - The EIMAC air-system 
socket SK-320 and air chimney SK-326 are de
signed especiall y for use with the 8990. The use of 
the recommended air flow through this socket 
provides effective forced-air cooling of the base, 
with air then guided through the anode cooling fins 
by the air ch imney. 

COOLING - The maximum temperature rating for 
the external surfaces of the tube is 250°C, and 
sufficient forced-air cooling must be used in all 
applications to keep the temperature of the anode 
(at the base of the cool ing fins) and the temperature 
of the ceramic/metal seals comfortab ly below the 
rated maximum. 

The cooling characteristics of the anode are shown 
in the attached graph, for power levels from 7.5 kW 
to 20 kW dissipation. The designer is cautioned to 
keep in mind that is ABSOLUTE data, with pure de 
power, with no safety factors added, and the 
pressure drop figures make no allowance for losses 
in filters , ducting, and the like. 

It is cons idered good engineering practice to 
design for a maximum anode core temperature of 
225°C, and temperature sensitive paints are avail
able for checking base and seal temperatures 
before any design is finalized . It is also considered 
good practice to add a 15% safety factor to the 
indicated airflow, and allow for variables such as 
dirty air fi lters, rt seal heating at VHF, and the fact 
that the anode coolings fins may not be clean if the 
tube has been in service for some length of time. 
Special attention is required in cooling the center 
of the stem (base), by means of specia l directors or 
some other provision. An ai r interlock system should 
be incorporated into the design to automatically 
remove all vo ltages from the tube in case of even 
partial fa ilure of the tube cooling air. 

Air flow must be applied before or simultane
ous ly with the application of power, including the 
tube filament, and should normally be maintained 
for a short period of time after all power is removed 
to allowed for tube cooldown. 

FILAMENT OPERATION - The rated nominal fila
ment vo ltage forthe8990 is 10.0 volts, as measured 
at the socket or tube base. Variation in voltage 
should be maintained within plus or minus five per
cent. Du ri ng application of filament voltage the 
inrush current should be limited to no more than 
twice normal current. 

The peak emission capability at nominal filament 
voltage is normally mor-e than that required for com
munication service. A small decrease in filament 
temperature due to e-duction in filament voltage 
can increase tube liie b y a substantial percentage. 
It is good practice to c eterminethe nominal filament 
voltage for a partic tar application that will not 
adversely affect equ ipment operation. This is done 
by measuring some im portant parameter of per
formance (such as pla te current, power output; or 
distortion) while tilam-ent voltage is reduced. At 
some point in fi lama-nt voltage there will be a 
noticeable change in the operating parameter 
being monitored, and the operating filament volt
age must be slightly h isgher than the level at which 
deterioration was no '.Sld. When fi lament voltage is 
to be reduced in this ,anner it should be regulated 
and held to plus or :ninus one percent, and the 
actual operating va lue- should be checked periodi
cally to maintain pro::ie r operation. 

ELECTRODE DISS1.3 ATION RATINGS - The 
maximum d issipation rati ngs for the 8990 must be 
respected to avoid dan-;;age to the tube. An exception 
is the plate dissipation which may be permitted to 
rise above the rated r-:axirQum during brief periods 
(1 0 seconds maximur.} such as may occur during 
tuning. 

GRID OPERATION - 'The 8990 control grid has a 
maximum dissipatioia rating of 200 watts. Pre
cautions should be observed to avoid exceeding 
this rating. The grid b .a s and driving power should 
normally be kept near the values shown in the 
TYPICAL OPERATIO1 sectjon of the data sheet 
whenever possib le. 

SCREEN OPERATIO: ·.J -The power dissipated by 
the screen of the 8990 must not exceed 450 watts. 
Screen dissipation. 1 ; cases where there is no ac 
applied to the scree~ is the simple product of the 
screen voltage and tr-s screen current. If the screen 
voltage is modulatec:_ the screen diss ipation will 
depend upon loading. driving power, and carrier 
screen voltage. 

Screen d issipatio,. is likely to rise to excessive 
values when the plate voltage, bias voltage, or plate 
load are removed w" th the filament and screen 
voltages applied. Su1;:able protective means must 
be provided to limit • e screen dissipation to 450 
watts in the event of c ircuit fa ilu re. Energy limiting 
circuitry (which wil l activate if there is a fault 
condition) and spark •gap over-voltage protection 
are recommended as; good engineering practice. 

The 8990 may exh ,bit reversed (negative) screen 
current under some operating conditions. 3 
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The screen supply voltage mus t be maintained 
cons tan t for any value s of nega ti ve and positive 
screen current which may be encountered. Danger
ously high p late cu rrent may flow if the screen 
power suppl y exhibits a rising voltage characteristic 
with negat ive screen current. Stabil ization may be 
accomplished wi th a bleeder resistor connected 
from screen to cathode, to assure th at net sc reen 
supply current is always positive. This is absolutely 
essential if a series electronic reg ula tor is 
employed. 

FAULT PROTECTION- In addition to normal plate 
overcurrent interlock and screen current interlock 
it is good practice to protec t th e tube from internal 
damage wh ich cou ld result from a plate arc at high 
voltage. In all cases some pro tec tive resistance, 10 
to 50 ohms, shou ld be used in series with the tube 
anode to absorb power supply stored energy in 
case a tube arc should occur. If power supply 
stored energy is high some form of electronic 
crowbar which will discharge power supply capa
citors in a few microseconds foll owing indication of 
start of a tube arc is recomm ended. 

HIGH VOLTAGE- Normal operating voltages used 
with the 8990 are deadly and the equipment must 
be designed properly and operating precautions 
must be foll owed. All equipment must be desig ned 
so that no one can come into contact wi th high 
voltages. All equipment must include safety en
closures for high-voltage circuits and termina ls, 
with interlock switches to open primary circuits of 
the power supply and to d ischarge hig h-voltage 
capacitors whenever access doors are opened. 
Interlock switches must not be bypassed or 
"cheated" to allow operation with access doors 
open. Always remember that HIGH VOLTAGE CAN 
KILL. 

INTERELECTROOE c ;,PAC ITANCE - The actual 
internal interelectrode c apacitance of a tube is 
inf luenced by many va r aoles in most applications. 
such as stray capac i a~ce to the chassis. capaci
tance added by the soc ei used. stray capacitance 
between tube termi 2 s and wirin g etfects. To 
control the act al cacac1tance valu es within the 
tube. as the key compo ent involved, the industry 
and Military Services use a standard test procedure 
as described in Elec ro ri ic Industries As sociation . 
Standard RS-19 1. This requ ires the use of specially 
constructed test fixtures vllich effec tively sh ield a ll 
external tube leads fro each other and eliminate 
any capacitance read, g to "ground". The test is 
performed on a cold tube. Other factors being 
equal , controlling inter ,al tube capacitance in this 
way normally assures good interchangeability of 
tubes over a peri od of t1r.1 e. even when the tube may 
be made by different r anufacturers. The capac i
tance values shown in t e manufacturer' s technica l 
data. or test speci ficat;ans. normally are taken in 
accordance with Stanoard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal app lication. 
Measurements shou ld t ':? taken with the socket and 
mounting which represent approximate final layout 
if capacitance va lues are highly significant in the 
design. 

SPECIALAPPLICATIO S-li it is desired to operate 
this tube under cond 1t o ns widely different from 
th ose listed here. write 10 Applicat ion Engineering, 
Power Grid Tube Di ision. EIMAC Division of 
Varian, 301 Industrial Way. San Carlos, CA 94070 
for recommenda tions. 

OPERATING HAZARDS 

PROPER USE AND SAFE OPERATIN G PRAC· 
TICES WITH RESPECTTO POWERTUBESARETHE 
RESPONSIBILITY OF EQUIPMENT MANUFAC
TURER S AN D USERS OF SUCH TUBES. ALL 
PER SONS WHO WORK WITH OR ARE EXPOS ED 
TO POWER TUBES OR EQUIPMENT WHICH UTI
LIZES SUCH TUBES MUST TAKE PRE CAUTIO NS 
TO PROTECT THEMSELVES AGAINST POSSIBLE 
SER IOUS BODILY INJURY. DO NOT BE CARE
LESS AROUND SUCH PRODU CTS. 

Th e operation of power tubes involves one or more of 
the fo llowing hazards, any one of wh ich, in the 
absence of safe operating practices and precau tions, 
could result in serious harm to personnel : 

a. HI GH VOLTAG E- Normal operating voltages can 
be deadly. 

b. RF RADI ATION - Exposure to strong rt fields 
should be avoided, even at relatively low fre
quencies. The dang ers of rf radiation are more 
severe at UHF and microwave frequencies and 
can cause serious bodily and eye injuries. 
CARDIAC PACEM AKERS MAY BE AFFECTED. 

c. X- RAY RADIATION- High voltage tubes can pro
duce dangerous and poss ib ly fata l x-rays. 

d. BERYLLIUM OXIDE ::>OJSO IN G - Dust or 
fumes from BeO cera;-- ,cs used as thermal links 
with some conductio0-cooled power tubes are 
highly toxic and ca c ause serious injury Of 

death. 

e. GLASS EXPLOSI ON- ' , any electron tubes have 
glass envelopes. Brec J ng the g lass can cause 
an implosion. :1h1c rest..! in an explosive 
scattering of g•ass pc ··": es Hand le glass ubes 
ca refull y. 

I. HOT WATER - Wate· ... sed to cool tubes may 
reach scalding empe,a: _ es. Touching or ruptu re 
of the cooling syste c,m cause serious bu rns. 

g. HOT SURFACES - Su-' aces of air-cooled rad ia
tors and other par s o' · ., ::ies can reach te pera
ures of severa l hundrec d egrees centi g rade and 

cause serious burns 1' rou c ed. 

Please revi ew the detailed operating hazard s sheet enclosed wi th each tu be or req t,ec;: a c opy from the address 
shown below: Power Grid Tube Division. Varian, EIM AC d ivision . 301 Industrial •:.a San Carlos. Cali fornia 

4 94070 · 
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8990/4CX20,000A 8990A e ® 
,---- - - - --- --------~ Ar--------- - - ----- - --'J-. 

I ® 

o ,,,eN5'0N Al DATA 
INCr-1ES M ILUt.,!E:fERS 

DIM M l '. t,.I),)( REF r,.11N MAX 
A 867' asco 220 22 22] 52 
B 855 ; 895 I 21 72 2273 

_$;___ 4 4""1.::;, I .:! .!,::;Fl , 111 Q) 11'.'\.c:9 

0 600 760 1 1524 10 30 
E 1 896 I I 936 4816 49 17 
F --,1,, I in 7958 80 59 
G 3 792 3 832 9632 97 33 
H 3980 4 020 101 09 102 11 

' I°" 4 7A 
K 188 4 78 
L 188 4 78 
M 3 718 3 7HI 94~ 4- 96 04 

f 
N 2 19 5 56 
p 4 503 4 656 11666 118 26 

r A 2 7"5 2.825 J;A 71 71 76 
I s 9 465 9840 2<0 41 249 9 4 
i T .500 12 70 
I 

I 
I 
I 

rlQTES 
r REF 01 ."ENSIOI\.S ARE FOR INFO 

ONLY & ARE NO REQUIRED FOR 
INSPE CT ION PURPOSES. 

2. • CONTACT SURFACE. 

REF 

3 . OPTIMUM FILAMENT & GRID CONNECTOR 
HEIGHTS FOR SOCKET DESIGN PURPOSES . 

\ 
\ 
\ 
'- - AIR 

THE T.1.R. O• T HE SCREEN 
GRID ANO F _i!. MENT CONTACT 
SURFACES SH ALL NOT 
EXCEED .C ' O WITH RESPECT 
TO THE C~ TROL GRID ANO 
ANODE CO'i TACT SURFACE 
WHEN THE ~ ATTER SURFACES 
ARE -ROTAT ED OH ROLLERS 
AT POINT S NOI CA-TED BY 
THE ARR o-.s 

( --. -,-.....1.------/------~-r---------'l,-=~_____-:=--_ SCREEN GR_ID 

1.69'3 

CONTROL GRID ! t SOO 

----.1- 1 
_ _ __j_ .826 ± 

. . .260 J 

- - -FILAMENT I 1 ~ 
}--~~ 

1+--,-r-------< F }------'-.-I 

~1-------~ G ~-----......,.., 
~DO HOT CONTACT 

i-.._-------lH f------- -.,. 

TYPE 8990 

9 

I 

' 
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8990/4CX20,000A,8990A e® 
OtMENSIONAL DATA. 

INCHES MILL IMETERS 
o,v, . M IN MAX qfF MIN MAX. AE• 

A ·8 .670 8800 22022 223 52 

rt-· ~!~~ 895 21 72 22 73 
4 656 11666 118 26 

D 600 760 ts,. 10 1n 
E 1'896 1.936 48.16 49 17 
F . "3131 1171 7° 5" 80 59 
G :ll 792 3.832 9632 97 33 
H 3.980 4.020 10 1 09 10211 

.------------------l A ,----------------;-i J .. 1RR 4 78 

.920 

1.695 

i © 

K .188 4.78 
L .188 4.78 
M 
N 
p- 4.593 4.656 11S66 118 26 
R, 2.705 2.825 SA.71 71 76 
s. 9.465 9.840 240.41 249.94 
T .500 12.Jn 

NOTES: 

1. REF DIMENSIONS ARE FOR INFO 
0 LY & ARE NOT REQUI RED FOR 
INSPECTION PURPOSES. 

2. • C ONTACT SURI-ACE. 

~ ~ 

3. OPTIMUM FILAMENT & GRID CONNECTOR 
H £1GliTS FOR SOCKET DESIGN PURPOSES. 

THE T.I.R.OF THE SCM EN 
GRID ANO FILAMENT CON TACT 
SURFA CES SHAL L N:OT 
EXCEED .040 WITH RESPECT 
TO THE CONTROL G-~ 
ANODE CONTACT SURFACE 
WHEN THE LATTE R SU RFACES 
ARE- ROTATED ON ii'Ol.LERS 
AT POIN T S INDICATED 8Y 
THE ARR OWS 

~RTVll!olSULATOR --. 
CONTROL GRID Jl.6

00 

---- · I 
_ __l .B26 I 

'" ± i 
_ ,ILAlll[NT l ~ 

l------4~ ~00 NOT CONTACT 

TYPE 8990A 

( 

( 



ADVANCE PRODUCT ANNOUNCEMENT 

The EIMAC 4CX25,000A is a ceramic/metal power tetrode 
intended for use in VHF-TV linear amplifier service. It 
features a type of internal mechanical structure which 
results in high rf operating efficiency. Low rf losses 
in this structure permit operation at full ratings to 
230 MHz in TV linear amplifier service. 

The anode is rated for 25 kW dissipation with forced
air cooling and uses a highly efficient cooler. 

G E N E R A L 

ELECTRICAL 

C H A R A C T E R I S T I C S l 

Filament: Thoriated Tungsten Mesh 
Voltage • • • • • • • • • • • • 9.5 + 0.5 V 
Current, at 10.0 volts..... 150 A 
Maximum Cold Start Inrush Current • 300 A 

Amplification Factor (Average) Grid to Screen 6.7 2 Direct Interelectrode Capacitances (cathode grounded} 
Cin • • • • • • • • • • • • • • 171 pF 
Cout • • • • • • • • • • • • • • 18.4 pF 
Cgp • • • • • • • • • • • • • • O. 57 2pF 

Direct Interelectrode Capacitances (grids grounded) 
Ci n ••••••••••• • • 
Cout ••••••••••••• 
Cpk • • • • • • • • • • • • • 

Maximum Frequency for Full Ratings (CW) 

4CX25,000A 
VHF 

POWER 
TETRODE 

79 pF 
19 pF 

0,06 pF 
230 MHz 

1. Characteristics and operating values are based on performance tests. These figures may 
change without notice as the result of additional data or product refinement. Varian EIMAC 
should be consulted before using this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accord
ance with Electronic Industries Association Standa rd RS-191. 

MECHANICAL 
Maximum Overall Dimensions: 

Length •••••• • • • • • 9.15 In; 23.24 cm 
Diameter •••••••• • • • • • 8 .85 In; 22.50 cm 

Net Weight (approximate) •• 
Operating Position •••• 

• • • • • 26.4 Lbs; 12.0 kg 
Axis Vertical, Base Up or Down 

Cooling •••••••••• 
Operating Temperature, Absolute Maximum 

Ceramic/Metal Seals and Anode Core 
Base • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Recommended Air-System Socket (for grid-driven de or LF/HF applications) 
Recommended Air Chimney (for use with SK-360 Socket) 
Recommended Air-System Socket (fo r grid-driven VHF applications) •••• 
Available Screen Grid Bypass Capacitor Kit for SK-360 (8000 pF@ DCWV = 5000) 
Available Anode Contact Connector •••••••••••••••••••••• 

Forced Air 

2so 0 c 
Special, Coaxial 

UMAC SK-320 
EIMAC SK-326 
EIMAC SK-360 
EIMAC SK-355 

EIMAC ACC-3 

TELEVISION LINEAR AMPLIFIER 
CHANNELS 7-13 - Cathode Driven 

TYPICAL OPERATION, Composite Signal Black Level unless 
otherwise stated 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE • 
DC SCREEN VOLTAGE 
DC GRID VOLTAGE • 
DC PLATE CURRENT. 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION • 

10.0 
2.0 

-1.0 
8.0 

25 
300 
180 

KILOVOLTS 
KILOVOLTS 
KIL OVO LT 
AMPERES 
KILOWATTS 
WATTS 
WATTS 

* Approximate; will vary tube-to-tube. 
# Calculated; including circuit losses 

gain will be 1 to 2 dB lower. 

395090(Effective March 1986) 
VA4857 

Plate Voltage 
Screen Voltage •••••• 
Grid Bias Voltage* 
Zero-Signal Plate Current 
Plate Current 
Grid Current* •••••• 
Screen Current* •••••• 
Peak Cathode Voltage (peak sync) • 
Cathode Driving Power (peak sync)* 
Plate Output Power (peak sync) 
Plate Load Resistance 
Cathode Load Resistance 
Gain# •••••• 
Plate Diss ipation 

Varian EIMAC / 301 [ndustrial Way / San Carlos , CA 94070 

7800 
1400 
-1 07 

1. 6 
5. 3 
100 
120 
173 

1000 
34.7 
634 

15 
15.4 

21 

Vdc 
Vdc 
Vdc 
Ade 
Ade 
mAdc 
mAdc 
V 
w 
kw 
Ohms 
Ohms 
dB 
kW 

Printed In U.S.A. 



e. 4CX25,000A 

VHF CLASS B CW RF AMPLIFIER TYPICAL OPERATION: 
Cathode Driven 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE 

Plate Voltage •• 6400 
1200 
-95 
1.0 

4.05 

7000 
1200 
-110 

Vdc 
Vdc 
Vdc 
Ade 
Ade 
mAdc 
mAdc 
kW 
kW 
Ohms 
Ohms 
w 

DC SCREEN VOLTAGE 
DC GRID VOLTAGE 

10.0 
2.0 

-1.0 
8.0 

25 
300 
180 

KILOVOLTS 
KILOVOLTS 
KILOVOLT 
AMPERES 
KILOWATTS 
WATTS 
WATTS 

Screen Voltage ••• 
Grid Bias Voltage# 
Zero-Signal Plate Current 
Plate Current •• 

0.5 
3.4 

40 
200 

16.5 
7.8 

1090 
22 

380 

DC PLATE CURRENT. 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION. 

Grid Current* 77 
200 

16.5 
9.8 
820 

18 
420 

Screen Current* 
Plate Output Power 
Plate Dissipation • 

* Approximate; will vary tube-to-tube. 
# Adjust for zero-signal plate current. 

Plate Load Resistance • 
Cathode Load Resistance 
Cathode Drive Power*. 

TYPICAL OPERATION values are obtained' by measurement or by calculation from published character
istic curves. To obtain the specified plate current at the specified bi as, screen, and plate 
voltages, adjustment of the rf grid voltage is assumed. If this procedure is followed, there will 
be little variation in ouput power when the tube is replaced, even though there may be some 
variation in grid and screen currents. The grid and screen currents which occur when the desired 
plate current is obtained are incidental and vary from tube to tube. These current variations 
cause no performance degradation providing the circuit maintains the correct voltage in the 
presence of the current variations. 

A P P L I C A T I O N 

MECHANICAL 

STORAGE - If a tube is to be stored as a spare it 
should be kept in its original shipping carton, 
with t ·he original packing material, to minimize 
the possibility of handling damage. 
Before storage a new tube should be operated in 
the equipment for 100 to 200 hours to establish it 
has not been damaged and operates properly (See 
FILAMENT OPERATION for recommendations on initial 
value of filament voltage during this operation 
period). If the tube is still in storage 6 months 
later it again should be operated in the equipment 
for 100 to 200 hours to make sure there has been 
no degradation. If operation is satisfactory the 
tube can again be stored with great assurance of 
being a known-good spare. 

MOUNTING - The 4CX25,000A must be operated with 
its axis vertical. The base of the tube may be up 
or down at the convenience of the designer. 

SOCKET & CHIMNEY - The EIMAC air-system socket 
SK-320 and air chimney SK-326 are designed for use 
with the 4CX25,000A in de or LF/HF applications. 
For VHF applications the SK-360 air-system socket 
is recommended. The use of the recommended air 
fl ow through an air-system socket wi 11 provide 
effective forced-air cooling of the base, with air 
then guided through the anode cooling fins by the 
air chimney. 

COOLING - The maximum temperature rating for the 
external surfaces of the tube is 250 Deg.C, and 
sufficient forced-air cooling must be used in all 
applications to keep the temperature of the anode 
(at the base of the cooling fins) and the tempera
ture of the ceramic/metal seals comfortably below 
this rated maximum. 

It is co nsid ered good engineering practice to de
sign for a maximum anode core temperature of 225°C 
and temperature-sensitive paints are available for 

checking base and seal temperatures before any de
sign is finalized. EIMAC Application Bulletin #20 
titled "TEMPERATURE MEASUREMENTS WITH E!MAC TUBES" 
is available on request. 
It is also good practice to allow for variables 
such as dirty air filters, rf seal heating, and 
the fact that the anode cooling fins may not be 
clean if the tube has been in service for some 
length of time. Special attention is required in 
cooling the center of the stem (base), by means of 
special directors or some other provision. An air 
interlock system should be incorporated in the de
sign to automatically remove all voltages from the 
tube in case of even partial failure of the tube 
cooling air. 
It should be noted the contact fingers used in the 
contact collet assemblies (inner and outer fila
ment, control grid and screen grid) are made of 
beryllium copper. If operated above 150 °C for any 
appreciable length of time this material will 
loose its temper (or springy characteristic} and 
then will no 1 onger make good contact to the base 
contact areas of the tube. This can lead to arcing 
which can melt metal in a contact area (primarily 
the inner or outer filament contacts) and the 
tube's vacuum integrity is then destroyed. 

If all cooling air is not passed around the base 
of the tube and through the socket, then arrange
ments must be made to assure adequate cooling of 
the tube base and the socket contacts. Movement of 
cooling air around the base of the tube accomp-
1 i shes a double purpose in keeping the tube base 
and the socket contact fingers at a safe operating 
temperature. 

Minimum air flow requirements for a maximum anode 
temperature of 225 °C for various altitudes and 
dissipation levels are listed. The pressure drop 
values shown are approximate and are for the tube 
anode cooler only. Pressure drop in a typical in
stallation will be higher because of system loss. 
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Inlet Air Temperature= 25°C 

Sea Level Plate Flow 
Diss. Rate 
kW CFM 
10 150 
15 320 
20 550 
25 840 

5000 Feet Plate Fl OW 

Diss. Rate 
kW CFM 

10 190 
15 390 
20 660 
25 1010 

10,000 Feet Plate Flow 
Diss. Rate 
kW CFM 
10 230 
15 470 
20 800 
25 1230 

In 1 et Ai r Temperature= 35 °C 

Sea Level Plate Flow 
Diss. Rate 
kW CFM 
10 180 
15 370 
20 630 
25 960 

5000 Feet Plate Flow 
Diss. Rate 
kW CFM 

10 210 
15 440 
20 590 
25 1170 

10,000 Feet Plate Flow 
Diss . Rate 
kW CFM 
10 260 
15 540 
20 920 
25 1410 

Inlet Air Temperature= 50 °C 

Sea Level Plate Flow 
Diss. Rate 
kW CFM 
10 220 
15 460 
20 780 
25 1200 

5000 Feet Plate Flow 
Diss. Rate 
kW CFM 

10 270 
15 550 
20 950 
25 1450 

Press. 
Drop 
In.Water 

0.3 
0.9 
2.2 
4.6 

Press. 
Drop 
In.Water 

0.3 
1.0 
2.5 
5.2 

Press . 
Drop 
In.Water 

0.4 
1.1 
2.8 
5.9 

Press. 
Drop 
In.Water 

0.4 
1.1 
2. 7 
5.6 

Press. 
Drop 
In.Water 

0.4 
1. 2 
2.0 
6.4 

Pr ess. 
Drop 
In.Water 

0.4 
1.4 
3.4 
7.3 

Press. 
Drop 
In.Water 

0.5 
1.5 
3.6 
7.7 

Press. 
Drop 
In.Water 

0.5 
1.6 
4.1 
8.9 

3 

4CX25,000A e 
10,000 Feet Plate Flow Press. 

Diss. Rate Drop 
kW CFM In.Water 

10 320 0.6 
15 670 1.8 
20 1140 4.7 
25 1760 10.3 

When long life and consistent performance are 
factors cooling in excess of minimum requirements 
is normally beneficial. 
Air flow must be applied before or simultaneously 
with the application of power, including the tube 
filament, and should normally be maintained for a 
short period of time after all power is removed to 
allow for tube cooldown. 

ELECTRICAL 

HIGH VOLTAGE - Normal operating voltages used with 
this tube are deadly, and operating precautions 
must be followed. Design all equipment so that no 
one can come in contact with high voltages. All 
equipment must include safety enclosures for high
voltage circuits and terminals, with interlock 
switches to open primary circuits of the power 
supply and to discharge high-voltage capacitors 
whenever access doors are opened. Interlock 
switches must not be bypassed or "cheated" to 
allow operation with access doors open. Always 
remember that HIGH VOLTAGE CAN KILL. 

FILAMENT OPERATION - This tube is designed for 
commercial service, with no more than one normal 
off/on filament cycle per day. If additional 
cycling is anticipated it is recommended the user 
contact Application Engineering at Varian EIMAC 
for additional information. 
Filament inrush current should be limited to twice 
normal current. A suitable step-start procedure 
can accomplish this, with full operating tempera
ture reached in as little as four seconds. 

With a new tube, or one which has been in storage 
for some period of time, operation with filament 
voltage only applied for a period of 30 to 60 min
utes is re commended before full operation begins. 
This allows the active getter material mounted 
within the fi 1 ament structure to absorb any re
sidual gas molecules which have accumulated during 
storage. Once normal operation has been estab
lished a minimum filament warmup time of four 
seconds is normally sufficient. (See current in
rush limitation and step-start comment above.) 

At rated (nominal) filament voltage the peak emis
sion capability of the tube is many times that 
needed for communication service. A reduction in 
filament voltage will lower the filament tempera
ture, which will substantially increase life ex
pectancy. The correct value of filament voltage 
should be determined for the particular appli
cation. It is recommended the tube be operated at 
full nominal voltage for an initial stabilization 
period of 100 to 200 hours before any action is 
taken to operate at reduced voltage. The voltage 
should gradually be redu ced until there is a 
slight degradation in performance (such as power 
output or distortion). The voltage should then be 
increased a few tenths of a volt above the value 
where performance degradation was noted for oper
ation. The operating point should be rechecked 
after 24 hours. 
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Filament voltage should be closely regulated when 
voltage is to be reduced below nominal in this 
manner, to avoid any adverse influence by normal 
line voltage variations. 

Fi 1 ament voltage should be measured at the tube 
base or socket, using an accurate rms-responding 
meter. Periodically throughout the life of the 
tube the procedure outlined above for reduction of 
voltage should be repeated, with voltage reset as 
required, to assure best tube life. 

EIMAC Application Bulletin #18 titled "EXTENDING 
TRANSMITTER TUBE LIFE" contains valuable informa
tion and is available on request. 

DISSIPATION RATINGS - Maximum dissipation ratings 
for the 4CX25,000A must be respected to avoid dam
age to the tube. An exception is plate dissipation 
which may be permitted to rise above the rated 
maximum during brief periods (10 seconds maximum) 
such as may occur during tuning. 

GRID OPERATION - The maximum control grid dissipa
tion is 180 watts, determined approximately by the 
product of the de grid current and the peak posi
tive grid voltage. A protective spark-gap device 
should be connected between the control grid and 
the cathode to guard against excessive voltage. 

SCREEN OPERATION - The maximum screen grid dissi
pation is 300 watts. With no ac applied to the 
screen grid, dissipation is simply the product of 
de screen voltage and the de screen current. Plate 
voltage, plate loading, or bias voltage must never 
be removed while filament and screen voltages are 
present, since screen dissipation ratings will be 
exceeded. Energy limiting circuitry (which will 
activate if there is a fault condition) and spark 
gap over~voltage protection are recommended as 
good engineering practice. 
The tube may exhibit reversed (negative) screen 
current under some operating conditions. Screen 
supply voltage must be maintained constant for any 
values of negative and positive screen current 
which may be encountered. Dangerously high plate 
current may fl ow if the screen power supply ex
hi bits a rising voltage characteristic with nega
tive sc r een current. Stabilization may be accomp
lished with a bleeder resistor connected from 
screen to cathode, to assure that net screen sup
ply current is always positive. This is essential 
if a series electronic regulator is employed. 

FAULT PROTECTION - In addition to the normal plate 
over-current interlock, screen current interlock, 
and coolant interlock, the tube must be protected 
fr om internal damage caused by an internal plate 
arc which may occur at high plate voltage. A pro
t ecti ve resistance should always be connected in 
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series with the tube anode (in the B+ 1 ine, to 
absorb power supply stored energy if an internal 
arc should occur. If power supply stored energy is 
high an electronic crowbar, which will discharge 
power supply capacitors in a few microseconds 
after the start of an arc, is recommended. The 
protection criteria for each electrode supply is 
to sh ort each electrode to ground, one at a time, 
through a vacuum relay switch and a 6-inch section 
of #30 AWG copper wire. The wire will remain 
intact if protection is adequate. 

EIMAC's Application Bulletin #17 FAULT PROTECTION 
contains considerable detai 1, and is avai 1 able on 
request. 

RADIO-FREQUENCY RADIATION - Avoid exposure to 
strong rf fields even at relatively low frequency. 
Absorption of rf energy by human tissue is depend
ent on frequency. Under 300 MHz most of the energy 
wi 11 pass completely through the human body with 
little attenuation or heating affect. Public 
health agencies are concerned with the hazard even 
at these frequencies. OSHA (Occupational Safety 
and Health Admi ni strati on) recommends that pro-
1 onged exposure to rf radiation should be limited 
to 10 milliwatts per square centimeter. 

INTERELECTRODE CAPACITANCE - The actual internal 
interelectrode capacitance of a tube is influenced 
by many variables in most applications, such as 
stray capacitance to the chassis, capacitance 
added by the socket used, stray capacitance be
tween tube terminals, and wiring effects. To 
control the actual capacitance values within the 
tube, as the key component involved, the industry 
and Mi 1 i tary Services use a standard test pro
cedure as described in Electronic Industries 
Association Standard RS-191. This requires the use 
of a specially constructed test fixture which 
shields al 1 external tube 1 eads or contacts from 
each other and eliminates any capacitance reading 
to "ground". The test is performed on a cold tube. 
Other factors being equal, control 1 ing internal 
tube capacitance in this way normally assures good 
interchangeability of tubes over a period of time. 
The capacitance values shown in the technical data 
are taken in accordance with Standard RS-191. The 
equipment designer is therefore cautioned to make 
allowance for the actual capacitance values which 
will exist in the appliction. Measurements should 
be taken with the mounting which represents ap
proximate final layout if capacitance values are 
highly significant in the design. 

SPECIAL APPLICATIONS - When it is desired to oper
ate this tube under conditions widely different 
from those listed here, write to Varian EIMAC; 
attn: Product Manager; 301 Industrial Way; San 
Carlos, CA 94070 U.S.A. 
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OPERATING HAZARDS 

PROPER USE AND SAFE OPERATING PRACTICES WITH RESPECT TO POWER TUBES ARE THE RESPONSIBILITY OF EQUIPMENT 
MANUFACTURERS AND USERS OF SUCH TUBES. ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO POWER TUBES OR EQUIP
MENT WHICH UTILIZES SUCH TUBES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES AGAINST POSSIBLE SERIOUS 
BODILY INJURY. DO NOT BE CARELESS AROUND SUCH PRODUCTS. 
The operation of this tube may involve the following hazards, any one of which, in the absence of safe 
operating practices and precautions, could result in serious harm to personnel: 

a. HIGH VOLTAGE - Normal operating voltages can be should be avoided, even at relatively low 
deadly. Remember that HIGH VOLTAGE CAN KILL. frequencies. The dangers of rf radiation are 

b. LOW-VOLTAGE HIGH-CURRENT CIRCUITS - personal 
jewelry, such as rings, should not be worn when 
wor king with filament contacts or connectors as 
a short circuit can produce very high current 
and me lting, resulting in severe burns. 

c. RF RADIATION - Exposure to strong rf fields 

more severe at UHF and microwave frequencies 
and can cause serious bodily and eye injuries. 
CARDIAC PACEMAKERS MAY BE EFFECTED. 

d. HOT SURFACES - Surfaces of tubes can reach 
temperatures of several hundred °C and cause 
serious burns if touched for several minutes 
after all power is removed. 

Please review the detailed operating hazards sheet enclosed with each tube, or request a copy from: 
Varian EIMAC, Power Grid Application Engineering, 301 Industrial Way, San Carlos CA 94070. 
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TECHNICAL DATA 

The EIMAC 8349/ 4CX35, 000C is a ceramic/ metal, forced-air cooled 
power tetrode intended for use at the SO to 150 kilowatt outpu t power level. 
It is recommended for use as a Class-C rf amplifier or oscillato r, a Class
AB rf linear amplifier, or a Class-AB push-pull af amplifier or modulator. 
The 8349/ 4CX35,000C is also useful as a plate and screen modulated 
Class-C rf amplifier. 

The forced-air cooled anode is rated at 35 kilowatts maximum dissi
pation. 

GENERAL CH ARACTERISTICS 1 

ELECT RICAL 

Filament: Thoriated Tungsten 

Voltage ............................. . 
Current, at 10.0 volts .................... . 

Amplification Factor (Average): 

10.0 V 
295 A 

Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 5 
Direct Interelectrode Capacitances (grounded cathode)2 

Cin ................................................... . 
Cout .. . ............................................... . 

Cgp ............................. . ...... . ....... ... .. . . 
Frequency of Maximum Rating: 

cw . .. . . ........... . ............ . ......... .. ......... . 

8349 
4CX35,000C 

RADIAL -BEAM 
POWER TETRODE 

e 
4CX35,000C 

440 pF 

55 pF 

2.3 pF 

30 MHz 

1. Characteristics and operating values are based upon performance tests . These figu res may change without not ice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consul ted before usi ng 
this information for final equipment design. 

2 . Capac it ance values are for a cold tube as measured in a special shielded fixture in accordance wi th Elect ron ic 
Indust r ies Associ ation Standard RS-191. 

MECHANICAL 

Maximum Overall Dimen sions: 
Length .. . .. . . . ... .. .. .. . . . 
Diameter .. ... . .... ... . . .. . 

Ne t Weight ... . ..... . ..... . . . . 
Operating Position ... ... ...... . . 
Maximum Operating Temperature : 

Ceramic/ Metal Seals .. . • ...... . 

17.34 in; 440.4 mm 
9.75 in; 247.7 mm 

50 lb; 22. 7 kg 
Vertical , base up or down 

Anode Core . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250° C 
Cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Forced Air 
Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... Special , graduated rings 
Recommended Socket .. . ......... . . .. ... . . . ........ . ........ EIMAC SK-1500 

(Revised 12-1-70) © 1963, 1967, 1970 by Varian Printed in U.S.A. 

EIMAC division of var i an / 301 indus t rial way / san carlos / californ i a 94070 
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4CX35,000C 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE ........ •... 20,000 VOLTS 
DC SCREEN VOLTAGE .......... . 2500 VOLTS 
DC PLATE CURRENT ..••........ 15.0 AMPERES 
PLATE DISSIPATION ............ 35,000 WATTS 
SCREEN DISSIPATION ........... 1750 WATTS 
GRID DISSIPATION ............ 500 WATTS 

1. Adjust to specified zero-signal de plate current. 

2. Approximate value. 

RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class C Telegraphy or FM Telephony 
(Key-Down Conditions ) 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE ............ 20,000 VOLTS 
DC SCREEN VOLTAGE . . . . • . . . . . . 2500 VOL TS 
DC PLATE CURRENT . . . . . . . . . . . . 15.0 AMPERES 
PLATE DISSIPATION . . . . . . . . . . 35,000 WATTS 
SCREEN DISSIPATION . . . . . . . . 1750 WATTS 
GRID DISSIPATION . . . . . . . . . . 500 WATTS 

PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 

MAXIMUM RATINGS: 

DC PLATE VOLT AGE .. ... •..... .. 
DC SCREEN VOLTAGE . .......... . 
DC PLATE CURRENT ... ... ..... . 
PLATE DISSIPATION 1 ........... . 
SCREEN DISSIPATION 2 .......•.... 
GRID DISSIPATION2 ... . . . . . ... . 

1. Corresponds to 35,000 watts at 
modulation. 

2. Average, with or without modulation. 

14,000 VOLTS 
2000 VOLTS 
15.0 AMPERES 

23,000 WATTS 
1750 WATTS 
500 WATTS 

100% sine-wave 

TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB1, Grid Driven, Peak Envelope or Modulation . 
Crest Conditions 

Plate Voltage .......... . •.....•... 
Screen Vo I tage • . . . . . . . . • . . . . . • . . . . 
Grid Voltage 1 .•...•.......•....... 
Zero-Signal Plate Current ............ . 
Single Tone Plate Current ............• 
Single-Tone Screen Current 2 .......... . 
Peak rf Grid Voltage 2. .............. . 
Peak Driving Power 2 .•............. . 
Plate Dissipation ....•..•.......... 
Plate Output Power •....•.......... . 
Resonant Load Impedance ..•••...... •. 

TYPICAL OPERATION (Frequencies to 30 MHz ) 

Plate Voltage ............ 10.0 
Screen Voltage . . . ..... 750 
Grid Voltage . . . . . ... . -425 
Plate Current . . . . . . . 7. 5 
Screen Current 1 ........... 0. 84 
Grid Current 1 ............ 0.29 
Peak rf Grid Voltage 1 ....... 600 
Calculated Driving Power 1 .... 180 
Plate Dissipation ......... 19.3 
Plate Output Power ........ 55.5 

1. Approximate value. 

15.0 
750 

-480 
6.8 

0.51 
0.23 
660 
150 

19.0 
82.5 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Plate Voltage ..... . ...... ....... . . 
Screen Voltage .................. . 
Grid Voltage .....•. . •............ 
Plate Current .................... . 
Screen Current 1 . . . . . . . . . . . . . . . • . . 
Grid Current 1 ............... . 
Peak af Screen Voltage 2 

(100% modulation ) ......... . 
Peak rf Grid Voltage 1 ........•. 
Calculated Driving Power .. . .... .... . 
Plate Dissipation .. .. ... ........ . 
Plate Output Power ....... ........ . 
Resonant Load Impedance .........•. 

1. Approximate value. 

15.0 kVdc 
1.5 kVdc 

-400 Vdc 
1.0 Ade 
5.7 Ade 
0.9 Ade 
250 V 

0 w 
30 kW 
55 kW 

1280 n 

19.0 kVdc 
750 Vdc 

-550 Vdc 
6.96 Ade 
0.80 Ade 
0.35 Ade 
730 V 

258 w 
21.0 kW 

·1 10 kW 

12.0 kVdc 
750 Vdc 

-600 Vdc 
5.4 Ade 

0.52 Ade 
0.16 Ade 

500 V 

740 V 

125 w 
13.2 kW 
55.0 kW 
1120 D 

2. Approximate value, depending upon degree of driver 
modulation. 



AUDIO FREQUENCY POWER AMPLIFIER 
OR MODULATOR 
Class AB, Grid Dr iven (Sinusoidal Wave) 

MAXIMUM RATINGS (Per Tube) : 

DC PLATE VOLTAGE .. 
DC SCREEN VOLTAGE. 
DC PLATE CURRENT . 
PLATE DISSIPATION .. 
SCREEN DISSIPATION 
GRID DISSIPATION 

1. Approximate value. 

20,000 
2,500 

15.0 
35,000 

1750 
500 

VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 

TYPICAL OPERATION (Two Tubes ) 

Plate Vol tag e ..... . 
Screen Voltage .. . . 
Grid Vo ltage 1 /_3_ . . . 
Zero-Signal Plate Current . 
Max Si gna I Plate Current . 
Max Signa l Screen Currentl. 
Peak af Grid Voltage 2 . ... 
Max Signal Plate Dissipation2 .... 
Plate Output Power .. .. . 
Load Resistance (p late to plate). 

2. Per Tube 

4CX35.000C 

12.0 kVdc 
1.5 kVdc 

-400 Vdc 
3.0 Ade 
9.2 Ade 
1.8 Ade 
280 V 

20 kW 
70 kW 

2860 n 

3. Adjust to give stated zero-signal plate current. 

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculati on from published character
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate cu rrent is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage In 
the presence of the variations in current. In the case of Class C Service, i f grid bias is obtained principally 
by means of a gr id resistor, the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 
Min. Max. -

Heater: Current at 10.0 volts 280 310 A 
Interelectrode Capacitances (grounded cathode connection) 2 

Cin . 410 470 pF 
Cout so 60 pF 
Cgp. 1.5 3.2 pF 

2 . Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 

MECHANICAL 
APPLICATION 

MOUNTING - The 4CX35,000C must be oper
ated with its axis vertical. The base of the tube 
may be down or up at the convenience of the 
circuit designer. 

Air-flow requirements to maintain core temper
ature at 225°C in 40° ambient air are tabulated 

below (for operation below 30 megahertz.) These 
data are for air flowing in the base-to-anode 
direction. 

Base-to-Anode A,r Flow 

Sea Level 10,000 Feet 

Plate . Pressure Pressure 

SOCKET - The EIMAC sockets , type SK-1500, 
and SK-1510 have been designed especially for 
the concentric base terminals of the 4CX35,000C. Dissipation Air Flow Drop( Inches Air Flow Drop( Inches 

COOLING - The maximum temperature rating 
for the external surfaces of the 4CX35,000C is 
250° C. Sufficient forced-air circulation must be 
provided to keep the temperature of the anode 
at the base of the cooling fins and the tempera• 
ture of the ceramic/metal seals below 250° C. 

(Watts) (CFM) of Water) (CFM) of Water) 

15,000 554 1.2 795 1.7 

20,000 820 2. 1 .- 1100 3.0 
25,000 1140 3.6 1665 5.2 
30,000 1465 5.0 2140 7.4 
35,000 1800 7.2 2630 10.3 

Since the power dissipated by the filament represents 
about 3000 wat t s and since grid-plus-screen d1ss1pat1on 
can, under some conditions, represent another 2250 watts. 
allowance has been made in preparing this tabulation for 
an additional 5250 watts dissipation. 
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4CX 35,000 C 

The blower selected in a given application 
must be capable of supplying the desired air 
flow at a back pressure equal to the pressure 
drop shown above plus any drop encountered 
in ducts and filters. 

Separate cooling of the tube base is required 
and is accomplished by directing approximately 
120 cf m of air horizontally through the socket 
from the side. It is preferable to direct this air 
through three equally spa<;ed ducts. 

The well in the center of the baseplate of the 
tube is a critical area which requires cooling to 
maintain envelope temperatures less than 250° C. 
For most applications, 1 to 2 CFM of air directed 
through the center of the socket is sufficient for 
this purpose. 

At other altitudes and ambient temperatures 

the flow rate must be modified to obtain equiva
lent cooling. The flow rate and corresponding 
pressure differential must be determined ind i
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 

cooling. 

ELECTRICAL 
FILAMENT OPERATION - The peak emission 
at rated filament voltage of the EIMAC 4CX35, 
000C is normally many times the peak emission 
required for communication service. A small 
decrease in filament temperature due to reduc
tion of filament voltage can increase the life of 
the 4CX35,000C by a substantial percentage. It 
is good practice to determine the nominal fila
ment voltage for a particular application that 
will not affect the operation of the equipment. 
This is done by measuring some important pa
rameter of performance such as plate current, 

power output, or distortion while filament volt
age is reduced on the 4CX35,000C. At some 
point in filament voltage there will be a notice
able reduction in plate current, or power output, 
or an increase in distortion. Operation may be 
at a filament voltage slightly higher than that 
point at which performance appears to deteri
orate. This voltage should be measured at the 
socket with a 1% meter and periodically check
ed to maintain proper operation. 

Filament starting current must be limited to 

a maximum of 900 amperes. 
Voltage between filament and the base plates 

of tube and SK-1500 socket, must not exceed 
100 volts. 

GRID OPERATION - The 4CX35,000C grid has 
a maximum dissipation rating of 500 watts. Pre
cautions should be observed to avoid exceeding 
this rating. The grid bias and driving power 

4 

should be kept near the values shown in the 
"Typical Operation" sections of the data sheet 
whenever possible. The maximum grid circuit 
resistance should not exceed 100,000 ohms per 
tube. 

SCREEN OPERATION - The power dissipated 
by the screen of the 4CX35,000C must not exceed 
1750 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen dis
sipation will depend upon loading, driving power, 
and carrier screen voltage. 

Screen dissipation is likely to rise to exces
sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dis
sipation to 1750 watts in the event of circuit 
failure. 

PLATE DISSIPATION - The plate-dissipation 
rating for the 4CX35,000C is 35,000 watts. When 
the 4CX35,000C is operated as a plate-modulated 
rf amplifier, under carrier conditions, the max
imum plate dissipation is 23,000 watts. 

INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 

stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to "ground". 

The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 

capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif
ferent manufacturers. The capacitance values 
shown in the manufacturer's technical data, or 
test specifications, normally are taken in ac
cordance with Standard RS-191. 

The equipment designer is therefore cau
tioned to make allowance for the actual capaci-



tance values which will exist in any normal 
application. Measurements should be taken with 
the socket and mounting which represent ap
proximate final layout if capacitance values 
are highly significant in the design. 

HIGH VOLTAGE - Normal operating voltages 
used with the 4CX35, 000C are deadly, and the 
equipment must be designed properly and opera
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri
mary circuits of the power supply and to dis
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or "cheated" to allow operation with 
access doors open. Always remember that HIGH 

VOLTAGE CAN KILL. 

X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CX35,000C, operating 
at its rated voltages and currents, is a potentia 1 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia-

4CX35.000C 

tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage . X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through
out the tube's life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is avail
able for viewing windows. If there is any doubt 
as to the requirement for or the adequacy of 
shielding, an expert in this field should be con
tacted to perform an X-ray survey of the equip
ment. 

Operation of high-voltage equipment with 
interlock switches "cheated" and cabinet doors 
open in order to be better able to locate an 
equipment malfunction can result in serious 
X-ray exposure. 

SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif
ferent from those given here, write to Power 
Grid Tube Product Manager, EIMAC Division of 
Varian, 301 Industrial Way, San Carlos , California 
94070 for information and recommendations. 
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4CX35,000 C 

-------------i A 1------- ---i 

---- y -----

DIMENSIONAL DATA 

DIM. 
INCHES 

MIN. MAX. 

A 9.500 9.750 

B 0.860 0.890 

D 5.980 6.020 

E 6.510 6.560 

F 6.980 7.020 

G 7.480 7.520 
H 7.975 8.015 

J 1.750 1.800 

N K 1.220 1.270 

L 0.690 0.740 

M 8.442 8.692 
N 5.375 5.625 
p 17.070 17.340 
R 0.173 0.213 

s 3.062(1) 

p T 0.485 0.515 

V -- 0.135 

w 1.250 1.270 

z X 0.490 0.530 
y 

t-----+-----+-----{A A•I------+--------<~ 
4.500 ( I) 

BASE PLATE--~ 

6 

z 3.750(1) 

AA 8.000(1) 

AB 6.875 {I) 

J
'\ THE TOTAL INDICATED RUNOUT OF THESE 

CONTACT EDGES SHALL NOT EXCEED .125 
,__ ______ ._..,._ WITH RESPECT TO "w" MEASURED WITH 

l-------,._ TUBE MOUNTED ON BOTTOM CERAMIC 

VENT HOLE 
LOCATIONS NOT 
CRITICAL 

SECTION A-A 

ROTATED 180° 

X 

MILLIMETERS 

MIN . MAX. 

241.30 247.65 

21.84 22.60 

151.89 152.91 

165.35 166.62 

177.29 178.31 

189.99 191.01 
202.57 203.58 

44.45 45.72 

30.99 32.26 

17.53 18.80 

214.43 220.78 
136.52 142.88 

433.58 440.44 

4.40 5.41 

77.77 (I) 

12.32 13.08 

- - 3.43 

31.75 32.26 

12.45 13.46 

114.30(1) 

95.25(1) 

203.20 (I) 

174.63 (I) 
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8349 
4CX35,000C 

TECHNICAL DATA 

The EIMAC 8349/ 4CX35,000C is a ceramic/ metal, forced-air cooled 
power tetrode intended for use at the 50 to 150 kilowatt output power level. 
It is recommended for use as a Class-C rf amplifier or oscillator, a Class
AB rf linear amplifier , or a Class-AB push-pull af amplifier or modulator. 
The 8349/ 4CX35,000C is also useful as a plate and screen modulated 
Class-C rf amplifier. 

The forced-air cooled anode is rated at 35 kilowatts maximum dissi
pation. 

GENERAL CHARACTERISTICS 1 

ELECTRICAL 

Filament: Thoriated Tungsten 

Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 V 
Current, at 10.0 volts . . . . . . . . . . . . . . . . . . . . . 295 A 

Amplification Factor (Average): 
Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 

Direct Interelectrode Capacitances (grounded cathode)2 
Cin ................................................... . 
Cout .................................................. . 

Cgp .................................................. . 
Frequency of Maximum Rating: 

cw .................................................. . 

RADIAL-BEAM 
POWER TETRODE 

440 pF 
55 pF 

2.3 pF 

30 MHz 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capac itance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions: 
Length. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.34 in; 440.4 mm 
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.75 in; 247.7 mm 

Net Weight . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 lb; 22. 7 kg 
Operating Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vertical , base up or down 
Maximum Operating Temperature: 

Ceramic/Metal Seals • . ........ ............. . ............ 250 °C 
250° C Anode Core .......... . 

Cooling ........... . . . . ... . ............ Forced Air 
Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ Special, graduated rings 
Recommended Socket ............ ....................... EIMAC SK-1500 Series 

(Revised 9-1-75) © 1963, 1967, 1970, 1975 by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



4CX35,000C 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB 

MAXIMUM RATINGS: 

DC PLATE VOLT AGE . . . . . . . . . . . . 20,000 VOLTS 
DC SCREEN VOLTAGE. . . . . . . . . . . 2500 VOLTS 
DC PLATE CURRENT . . • . • . . . • . . . 15.0 AMPERES 
PLATE DISSIPATION ........•... 35,000 WATTS 
SCREEN DISSIPATION . . . . . . . . . . . 1750 WATTS 
GRID DISSIPATION . . . . . . . . . . . . 500 WATTS 

1. Adjust to specified zero-signal de plate current. 

2. Approximate value . 

RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class C Telegraphy or FM 
(Key-Down Conditions) 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE ..•...•...•. 20,000 VOLTS 
DC SCREEN VOLTAGE.... ... .... 2500 VOLTS 
DC PLATE CURRENT . . . . . . . . . . . . 15.0 AMPERES 
PLATE DISSIPATION . . . . . . . . . 35,000 WATTS 
SCREEN DISSIPATION . . . . . . . . 1750 WATTS 
GRID DISSIPATION . . . . . . . • . 500 WATTS 

PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 

MAXIMUM RATINGS: 

DC PLATE VOLT AGE . ............ 14,000 VOLTS 
DC SCREEN VOLTAGE .......... . . 2000 VOLTS 
DC PLATE CURRENT ....... . .... 15.0 AMPERES 
PLATE DISSIPATION 1 .... ... ' . . 23,000 WATTS 
SCREEN DISSIPATION 2 .. . .. . ...... 1750 WATTS 
GRID DISSIPATION2 ........ . . 500 WATTS 

1. Corresponds to 35 ,000 watts at 100% sine-wave 
modulation. 

2. Average, with or without modulation. 

2 

TYPICAL OPERATION ( Frequencies to 30 MHz) 
Class AB1, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 

Plate Voltage ................ ... . 
Screen Voltage ...•...... ... ....... 
Grid Voltage 1_ ....• • ..........•... 
Zero-Sign al Plate Current ............ . 
Single Tone Pl ate Current . . .......... . 
Single-Tone Screen Current 2 ... ....... . 
Peak rf Grid Voltage 2 . ....... ....... . 
Peak Driving Power 2 . ... ....... • .... 
Plate Dissipation •. ................ 
Plate Output Power .....•...... . .... 
Resonant Load Impedance ............• 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Plate Voltage ... . . . . . .... 10.0 15.0 
Screen Voltage . . ' ........ 750 750 
Grid Voltage .. . . . . . ... -425 -480 
Plate Current ........... 7.5 6.8 
Screen Current 1 .......... . 0.84 0.51 
Grid Current 1 ............ 0 .29 0.23 
Peak rf Grid Voltage 1 .. ... .. 600 660 
Calculated Driving Power 1_ . . . 180 150 
Plate Dissipation ........ . 19.3 19.0 
Plate Output Power ... . 55.5 82. 5 

1. Approximate value. 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Plate Voltage .........•...... . .... 
Screen Voltage .. ... .... .. . . 
Grid Voltage .....•.....•......... 
Plate Current ...........•. . ....... 
Screen Current 1 ............. . . 
Grid Current 1 ................ . .. . 
Peak af Screen Voltage 2 

(100% modulation) .... .. ...... . . 
Peak rf Grid Voltage 1 . .... .. . ..... . 
Calculated Driving Power ..... . . 
Plate Dissipation ....... .. .... ... . 
Plate Output Power ...... . . ... .. . .. . 
Resonant Load Impedance ........... . 

1. Approximate value. 

15.0 kVdc 

1.5 kVdc 
-400 Vdc 

1.0 Ade 
5.7 Ade 
0.9 Ade 
250 V 

0 w 
30 kW 
55 kW 

1280 n 

19.0 kVdc 
750 Vdc 

-550 Vdc 
6.96 Ade 
0.80 Ade 
0.35 Ade 
730 V 

258 w 
21.0 kW 
110 kW 

12.0 kVdc 
750 Vdc 

-600 Vdc 
5.4 Ade 

0.52 Ade 
0.16 Ade 

500 V 

740 V 

125 w 
13.2 kW 
55.0 kW 
1120 n 

2. Approximate value, depending upon degree of driver 
modulation. 



4CX35.000C 

AUDIO FREQUENCY POWER AMPLIFIER 
OR MODULATOR 
Class AB, Grid Driven (Sinusoidal Wave) 

MAXIMUM RATINGS (Per Tube): 

DC PLATE VOLT AGE .. 
DC SCREEN VOLTAGE . 
DC PLATE CURRENT . 
PLATE DISSIPATION . 
SCREEN DISSIPATION 
GRID DISSIPATION 

1. Approximate value. 

20,000 
2,500 

15.0 
35,000 

1750 
500 

VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 

TYPICAL OPERATION (Two Tubes) 

Plate Voltage ... 
Screen Voltage . 
Grid Voltage 1 /_3_ 
Zero-Signal Plate Current 
Max Signal Plate Current 
Max Signal Screen Currentl . 
Peak af Grid Voltage 2 . . .. 
Max Signal Plate Dissipation 2 . 
Plate Output Power ....... . 
Load Resistance (plate to plate). 

2. Per Tube 

12.0 kVdc 
1.5 kVdc 

-400 Vdc 
3.0 Ade 
9.2 Ade 
1.8 Ade 
280 V 

20 kW 
70 kW 

2860 Q 

3. Adjust to give stated zero-signal plate current. 

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character
istic curves . Adjustment of the rf grid voltage to obtain the specified plate current at the spec1f1ed bias , 
screen and plate voltages is assumed. If this procedure is followed. there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains t he correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained pr inciµally 
by means of a gr 1d resistor , the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 

RAN GE YALU ES FO R EQU I PMENT DESIGN 
Min. Max. -

Heater: Current at 10.0 volts 280 310 A 
Interelectrode Capacitances (grounded cathode connection) 2 

Cin . 410 470 pF 
Cout so 60 pF 
Cgp. 1. 5 3.2 pF 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance wi t h Electronic 
Industries Association Standard RS-191 . 

APPLI CATION 
MECHANICAL 

MOUNTING - The 4CX35,000C must be oper
ated with its axis vertical. The base of the tube 
may be down or up at the convenience of the 
circuit designer. 

SOCKET - The EIMAC sockets , type SK-1500 , 
and SK-1510 have been designed especially for 
the concentric base terminals of the 4CX35,000C. 

COOLING - The maximum temperature rating 
for the exte rnal surfaces of the 4CX35,000C is 
250°C. Sufficient forced-air circulation must be 
provided to keep the temperature of the anode 
at the base of the cooling fins and the tempera
ture of the ceramic/metal seals below 250°C. 

Air-flow requirements to maintain core temper
ature at 225°C in 40° ambient air are tabulated 

below (for operation below 30 megahertz.) These 
data are for air flowing in the base- to-anode 
direction. 

Base-to-Anode Air Flow 

Sea Level 10,000 Feet 

Plate . Pressure Pressure 

Dissipation Air Flow Drop( Inches Air Flow Drop( Inches 
(Watts) (CFM) of Water) (CFM) of Water) 

15,000 440 1.0 635 1.44 
20,000 650 2.0 935 2.9 
25,000 975 3.8 1400 5.5 
30,000 1300 6.0 1870 8.6 
35,000 1760 9.6 2535 13.8 

Si nee the power d Issi pated by th e f i I ament represents 
abou t 3000 watts and since grid-plus-screen dissipation 
can, under some cond1t1ons, represent another 2250 watts, 
allowance has been made ,n preparing this tabulation for 
an addi tion a l 5250 watts dissipation. 

3 
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4CX35,000C 

The blower selected in a given application 
must be capable of supplying the desired air 
flow at a back pressure equal to the pressure 
drop shown above plus any drop encountered 
in ducts and filters. 

Separate cooling of the tube base is required 
and is accomplished by directing approximately 
120 cf m of air horizontally through the socket 
from the side. It is preferable to direct this air 
through three equally spaced ducts. 

The well in the center of the baseplate of the 
tube is a critical area which requires cooling to 
maintain envelope temperatures less than 250° C. 
For most applications, 1 to 2 CFM of air directed 
through the center of the socket is sufficient for 
this purpose. 

At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 

cooling. 

ELECTRICAL 
FILAMENT OPERATION - The peak emission 
at rated filament voltage of the EIMAC 4CX35, 
000C is normally many times the peak emission 
required for communication service. A small 
decrease in filament temperature due to reduc
tion of filament voltage can increase the life of 
the 4CX35,000C by a substantial percentage. It 
is good practice to determine the nominal fila
ment voltage for a particular application that 
will not affect the operation of the equipment. 
This is done by measuring some important pa

rameter of performance such as plate current, 
power output, or distortion while filament volt
age is reduced on the 4CX35,000C. At some 
point in filament voltage there will be a notice
able reduction in plate current, or power output, 
or an increase in distortion. Operation may be 
at a filament voltage slightly higher than that 
point at which performance appears to deteri
orate. This voltage should be measured at the 
socket with a 1 % meter and periodically check
ed to maintain proper operation. 

Filament starting current must be limited to 
a maximum of 900 amperes. 

Voltage between filament and the base plates 
of tube and SK-1500 socket , must not exceed 
100 volts. 

GRID OPERATION - The 4CX35,000C grid has 
a maximum dissipation rating of 500 watts. Pre
cautions should be observed to avoid exceeding 
this rating. The grid bias and driving power 

sh ou Id be kept near the values shown in the 
"Typical Operation" sections of the data sheet 
whenever possible. The maximum grid circuit 
resistance should not exceed 100,000 ohms per 
tube. 

SCREEN OPERATION - The power dissipated 
by the screen of the 4CX35,000C must not exceed 
1750 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen dis
sipation will depend upon loading, driving power, 
and carrier screen voltage. 

Screen dissipation is likely to rise to exces

sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and 
screen voltages applied. Sui table protective 
means must be provided to limit the screen dis
sipation to 1750 watts in the event of circuit 
failure. 

PLATE DISSIPATION - The plate-dissipation 

rating for the 4CX35,000C is 35,000 watts. When 
the 4CX35, 000C is operated as a plate-modulated 
rf amplifier, under carrier conditions, the max
imum plate dissipation is 23,000 watts. 

INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 

applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 

stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to "ground". 

The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif
ferent manufacturers. The capacitance values 
shown in the manufacturer's technical data, or 
test specifications, normally are taken in ac
cordance with Standard RS-191. 

The equipment designer is therefore cau
tioned to make allowance for the actual capaci-



tance values which will exist in any normal 
application. Measurements should be taken with 
the socket and mounting which represent ap
proximate final layout if capacitance values 
are highly significant in the design. 

HIGH VOLTAGE - Normal operating voltages 
used with the 4CX35 ,000C are deadly, and the 
equipment must be designed properly and opera
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages . All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri
mary circuits of the power supply and to dis
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 

bypassed or "cheated" to allow operation with 

access doors open. Always remember that HIGH 

VOLTAGE CAN KILL. 

FAULT PROTECTION - In addition to normal 
cooling airflow interlock and plate and screen 
over-current interlocks, it is good practice to 
protect the tube from internal damage which could 
result from occasional plate arcing at high plate 
voltage. 

In all cases some protective resistance , at 
least one or two ohms, should be used in series 
with the tube anode to absorb power supp 1 y 
stored energy in case a plate arc should occur. 
Where stored energy is high, it is recommended 
that some form of electronic crowbar be used 
which will discharge power supply capacitors in 
as short a time as possible following indication 
of start of a plate arc. 

4CX35,000C 

X -RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CX35,000C, operating 
at its rated voltages and currents, is a potentia 1 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia
tion level can increase significantly with aging 
and gradual deterioration , due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through
out the tube's life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is avail
able for viewing windows. If there is any doubt 

as to the requirement for or the adequacy of 
shielding, an expert in this field should be con
tacted to perform an X-ray survey of the equip
ment. 

Operation of high-voltage equipment with 
interlock switches "cheated" and cabinet doors 
open in order to be better able to locate an 
equipment malfunction can result in serious 
X-ray exposure. 

SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif
ferent from those given he re, write to Power 
Grid Tube Product Manager, EIMAC Division of 
Vari an, 301 Industrial Way , San Carlos, California 
94070 for information a nd recommendations. 

5 
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4CX35,000C 

DIMENSIONAL DATA 

INCHES MILLIMETERS 
DIM . 

MIN . MAX. MIN . MAX. 

A 9.500 9.750 241 .30 247.65 

B 0.860 0 .890 21.84 22.60 

D 5.980 6.020 151.89 152.91 

E 6 .510 6.560 165.35 166.62 

F 6.980 7.020 177.29 178.31 

G 7.480 7.520 189.99 191.01 

H 7.975 8.015 202.57 203.58 

J 1.750 1.800 44.45 45.72 

N 
K 1.220 1.270 30.99 32.26 

L 0.690 0.740 17.53 18.80 

M 8.442 8.692 214.43 220.78 

N 5.375 5.625 136.52 142.88 
p 17.070 17.340 433.58 440.44 

R 0.173 0 .213 4.40 5.41 

s 1.750 44.45 

T 0.485 0.515 12.32 13.08 
p 

V -- 0 .135 - - 3.43 

w 1.250 1.270 31.75 32.26 

X 0.490 0.530 12.45 13.46 
y -- 8 .750 - - 222.25 

-----t-------+--AJ-------+----<~ z 3 .750 95.25 

I. 

BASE PLATE--~ 

8 

AA 8.000 

AB 6 .875 

J 
} 

THE TOTAL INDICATED RUNOUT OF THESE 
CONTACT EDGES SHALL NOT EXCEED . 125 

>----------+-,.___ WITH RESPECT TO "w" MEASURED WITH 

~-----...._ TUBE MOUNTED ON BOTTOM CERAMIC 

SEE NOTE 3 

VENT HOLE 
LOCATIONS NOT 
CRITICAL 

V 

SECTION A-A 

203.20 

174.63 

NOTH• 
I. REFERENCE DIMENSIONS 

ARE FOR INFORMATION 
ONLY ANO ARE NOT 
REQUIRED FOR IN
SPECTION PURPOSES. 

2. OtM,Y IS MAXIMUM DIA. 
ACROSS CORNERS 

3. HANDLE LATERAL AXIS 
ORIENTATION WITH 
BASE bOCK PIN IS AS 
SHOW . 
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ELECTRONIC INDfiSTl:tIES .£\.SSOCIATION 

2001 EYE SiRE;ET, N . W . 
WASl-41NGTON , D . C . 20008 

Annol,l.fl.cement 

of 

Electron Device 'l'ype Reregi 1~ra~i on 

Release No, 4l23C(fina l ) 

Febr~ry 10, 1976 

tntl'><ONt, ttC)I \ IH•atoe 
C•l~tt, E~tCT1tON WO..~•mlGTON QC 

E. I. P,.. 
REGISTRA.TION 

FILE 

Th~ Joint Electron Device Engineering Council announced the proposed 
rerogi1tration of the follc:Ming eleet~on device designetion: 

8349 

on Decomb•~ 2, 1975, 

Th1t announcement i1 notice chat the proposed reregistration ~ovared by 
Fele• se No, 4123, dated February 4, 1963, may be con~idtred "FINAL'', 

4 



- FP A7 • ~ i 1 \; -~ AA1 FFU FMF~ NY 

ELECTRONIC !NJ)ITSTI?IES ..i..-\.SSOCIATION 

200 1 C'l'E: ~TRC!.'t' , N . W. . 
WASl-!INGTCN. 0 . C . aoooe 

Announcement . . 

of 

Electron Device Reregi stration 

Relea , e No. 4123C(Tentative*) 

December 2 1 1975 

Tir: lti"'"O,_., _ ,~,1 11•• · lfOO 

c-.• .n CLl:CTRO" ~~•NC! T.:; .. DC 

E. I. A. 
REGISTRATION 

F'ILE 

The Joint !1ectr.on Device Engineering Council annotir.ced the registration 
of the followin electron dav1ee dosignation: 

8349 

o F ½ruary 4, 1963, in Relaase No. 4123 1 under the sponsorhs1p of 
E c Divi5ion of Varian 

The po sor now proposes rer~gietration as bas don the atta~hed data 
·et, A summary of the changes whi~h h8ve b~en made are es followmi 

, e - N w ht greph, aa lifting handles havQ chanse , 

i. a e S • Revised coolin& data in tabulation, 

3. P•se 5 • Par•sr ph added on fAL"'L1 PROTECTlON, 

4. P ge 8 ~ Revited outline drawins, 

*t n:eas ve U.d '1ritten objection to this ra:r:eg1stratior, is lodsed i~h the 
!IA Type Admtni~tr&~ion OfficG at the ebove address prior to Fabr~ery 2, 1975 
th:1.s reireghtr1tion wil.1 be madE: and thh information will be cone1d6red 
"FINAL". -

4 
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TECHNICAL DATA 

The EIMAC 8349/4CX.35,000C is e. ceramic/meta.I, forced-air cooled 
power tetrode inte~ded for use at the 50 to 150 kilowatt output power level. 
It is recommended for use as a Class-C rf amplifier or oscillator, a Class• 
AB rf linear amplifier, or e Class-AB push-pull af a'T,plifier or modulator, 
The 834 /4CX35,000C is also useful as a plate and screen modulated 
C!au-C r! amplifier. 

T forced-au cooled anode 1s -rated at 35 kilo va•ts maximum dissi• 
pat on 

GE ERAL CHARACTERISTICS 1 

TRI CAL 

Thon t d Tung ten 
t t I • I t I I I I I I I I I I I I 

II I • I t I I I I I 

I I I I I I I • a I I I I I I a I I f I I• 

Cap ~itances 'grounded cath')de 2 

lli C 
2 5 

4. 

8349 
4CX35,00 

RADIAL·BEAM 
POWER TETROO 

I I I I 4 pf 
55 p Co t f I I t I I I I I I I 

' I • I I I- I I I I I 2 3 pF 
0 xirr m Rating. 

I I • I • 3'J MHz 

IIY C"'Bnge t t .. t C 

~.., JI ed befor 8 1n9 

sured 1• pee ., e ded f ictvre eeec·0 l"Ce wt Elllet Ol"1c 

HANICAL 

x1mi:.m Overall Dimen !On 
Len h . . . . . . . . . . . . . • ........ , , ... , . . . . . . . . . . . . . 17.34 in; 440.4 mm 
D m t r • . ...• , • • • . • • . • •..•.....•••••.... , •• , 9.75 in; 247.7 mm 

W ~ght . . , .. , . , . ,. , . . . . . . . . . . . . . . , .. , . . . . SO lb; 22. 7 kg 
Operatlni Position , , • . . . . . . , ..... , . . . ........ , . • . . \'ertic81, ba e up or dov,n 
M x1mum Oper ting Temper ture: 

C r mic/Metal s ls ••• I I I I I I ••••• I I ' I • I I I • I • I •• I •• I • • •• I I I • • 250°C 
Anod Core . • • . • • . • • • • . .. , • . . . . . . . •.•. , .•... , . • 250°C 

Coohng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • . . Forced Air 
B e . . . . . ....... , ... . .. , ....... , ............ Special, graduated rings 
Fecommended S ci<et • . • . .•..•. , ...•. , ....•...•. , ...... EIMAC SK-1500 Series 

(Revised 9rl-?5) C 19631 1967, 19701 1975 by Varian Printed in U.S.A. 

EfMAC divisior of varian / 301 111duswal way I san cer1cs , C!lliforn a 94070 



4CX3,5~DOOC 

-010 FREOUENCV LINEAR AMPLIFIER 
.. RID DRIVEN 
Ceu A.a 

MAX•MuM RATINGS: 

DC PLATE VOLTAGE,.,., • •••. , . 
DC SCREEN VOLTAGE •.......... 

C PLATE CUFIREN i, , , ... , , , , ... 
,__,i,l,.ATE 01ss1P .... T10N ••••. ' •••• ' ' 

SCilEEN DISSIPATION , , , , , • , , , •• 
GRID D SSIF'ATlvN ••.•.••.•.•. 

20,000 VOL TS 
2500 VOLTS 
16.0 AMPERES 

36,000 WATTS 
1750 WATTS 

600 WATT$ 

1, Adju t to • peclflao nro•&i9nar de plate cr.rrent, 

2, Approxltnet• va11.1e 

RADIO FREOUl:f\.CY POWER AMPLIFIER 
OR OSCILLATOR 
Ctn C Teie., ei,hv o~ J:M 
(Kev- W" C01"d1 I CJ'\&, 

MA; , ,J RA. ,. ()6 

•• 20,000 VOL TS 
2ro:.1 vo .. rs 
1 ~.O AMPERE.:) 

35.00C WATTS 
1 750 WATTS 
eoo WATTS 

~L.ATE.O RACICJ FREOJENCV POWER 
~ ,c C'R, E 

1,,, er -0rd1T , 

14 000 VOL1S 
000 VOLT$ 

1 SO t..MF>EAES 
23,000 WA~" 

'750 WAf"'~ 
600 WATT!> 

ti> 35.000 watts et 100% !I ne NGve 

TYPICAL O~ERATION (Frequencies to 30 MHz) 
CIHS! AB1, Grid Driven, Pe11k Enve lop-, or Modu!at!on 
Crest Conditions 

Plate Voltage .• , , , , , , , , , , •. , , , . , .. 
Screen Volta~e ..... , . , . , .. , , .• , , •. 
Grid Voltage , •. , .•....• .• •••• , , •. 
Zero.SIQnl! I Plat~ Curr8rit . _ ..•. , ..•... 
$Ingle Tone Pl 11te Currant . ...• , • , • , , , , 
Single• Tol'le Screen Current 2 .. , ..•.•••• 
Peak rf (irld Voltage 2 •. , • , • , • , , . , • , , , 
Peek Driving Powat 2 .• , , , , .. , . , , , , , • 
Plet1 Disasl pet Ion . .•••• , ••••• , ••• , , 
Plett Output Power •• , • , , • , • , , , , , , •• 
Raacnsnt Load Impedance , •• , •• , , , , , , • 

TYPICAL OPE~A'!'JON rF,equMcieQ to :1;0 1/11-izl 

Pete Vo,teig11 . 
Screen Voltll9e 
Grid voit,ge 
p tl!t C,.1 rent 
Scree"' Cu••eN ' 
Gnd Currert 1 
Pea!<. rf G a Vo t~;e' . 
C&ICJl&ted Dr II r,g Power 
Plett& 015e;,pe,t1" 1 

Plate :lutp 1t "'ower 

I. Appro1< mete ..-e,ue 

P.ate Volte_.e. 
Scree"' \.o tege 
Grid Vo tege 
Piste Current , 
Sc:teen C..rrrer • ' 
Cs ,t;! C1,r i,nt ', , 
PNk llf Sc·ttl!lr Veit 9e 2 

P00~ /'rod .. 'ii:,-::..,J 
Peak rf Gr d vo1ta e 1 
Celcul l!lted Or, I g ()c,wer 

li,te O ss•pet on 
0 1st Oult) .. t ;,owe 
Aeao"al'lt .. oed rl"l"peda"ce 

. 

. ,c.o 16, J 
, , 750 "'50 

-425 .49:; 
7,5 6,8 

.. =:.a: 0,51 
.0 29 0 13 
. 62;) ei6C 

BO 1EO 
. 19 3 9 0 

t-5 5 82 13 

l 5,0 kVdc: 
1,5 kVdc 

•400 Vdc 
1,0 A.de 
5,7 Ade . 
0,9 Ade 
250 V 

0 w 
30 kW 
55 K.W 

12ao n 

19.0 kVdc 
750 Vdc 

·660 Vdc 
8,99 Ade 
{,,90 Ade 
0,35 Ade 
'130 V 

258 Yv 
2' .o kW 
, ,o kW 

• 2,0 ~ •oc 
760 Vde 

·6C.0 \rde 
64 Ade 

0 52 A.de 
Ci 16 Atic 

SQQ V 

~40 V 
1 2s -Iv 

iJ,2 K-IJ 
55/l k 

1120 r. 

2, App,o,c r,e•e v& lull, .'.lepe ,d ,11i, u JO' Jsgret1 o' d' ver 
modi., etion. 
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4CX36,000C 

AUOIO FREQUENCY POWER AMPLIFIER 
OR MCDUI..ATOR 
CIA~& Al, Grid Orlv&l'I (Sli"luso1da Wev•) 

MAXIMlJM RATINGS (Per Tube): 

DC PLATE VOL,.AGii ... 
DC SCREEN VOL i AG!: . 
DC PLArE CUM;N,
Pi..ATE :,)iSS1PAT ON 
S .. ~EEN :, SS! PA TIO 
J 10 !:l ss .. AT10N 

20 000 
2,500 

1~.o 
3~.000 

1750 
S00 

VOLT$ 
VOLT$ 
AMPERES 
WATTS 
WATTS 
WATTS 

TYPICAL OPERATION (Two Tube g ) 

Plate Voltage.,. . ..... 
Scr~n Volta~e , .• , , , , , 
Gr1ci Voltage 1,3. . . . . . . . . , . , .•. , . 
Zero-Signal Plete Ci.mi.lit .. , . , • 
M11x Signe! Plete Current . . . . , ••. , 
Mex Signa I Screen Cvrre,;t l .. , . , .. , . , , 
Pnek af Gr 1d Voltage 2 ..•....... , . , , 
~~ax S gnel Plate Di8!1P!!t o,"' 2 .. 
Plate Cutput Power , , , , •.. 

oeid R6llili1otl!l.,c11 iplete rn r,,eite 

2. Per Tubi 

12.0 
1,5 

-400 
3,0 
9,2 ,.e 
2ao 

20 
70 

28S~ 

J. Ad Just to Q ve steted zero-a g'le I ;:,1 ate c1.rrent 

kVdc 
kVdc 
Vdc 
Ade 
Ade 
Ade 
V 

kW 
kW 
n 

-yp CAL ::'?E~A.• 1.oN d!t1!1 are obte "l!ld frorr d•ract IT'll£i!lo,,Jr~rr,e11• o• b\ 1;fl cuiti• oi- f"Or>; publiS"leci cl-\1sr11cter• 
c.,r,•t, A1J ... 8M'lol"'t 0 1 the ,r grid voltisge to v ta,,.. t•e iJeci(,110 , lit": c r ert et tr'e spec lied b ei 

· ee "d p 10 voitegili. 1& llSt>Jm<e<:i. 11 tr- a pr~ced1.1•11 is to 'c:wod, •,1 rt1 w be tt G verIet :'.I!' "O.Jtput 
,..;,e"' t"'e '!ll"ie Ie: Chengec! 41vc~ • 1,ou;r- t ere f"ley bu SOM~ 'v&r &\ O"' "~ Cl ro g,::•ee" currurt ... gr d 
tier c.. lilntl'! " 1ct •es ,11 """"' '"'• des red r:i ,ne curre:i• Ii oote ed re ·c Cl!l"'t& arid van, '•o:r tJ:)f! 

•.,ese cur• "t veiriet en c:e.ise n.) d f,c .. 1tv so to"lg as t"'e _ rc..u "T'8 •e Ii: tri11 ~o,,e..,t vO •&ow ,n 
e , 1u1rice t tl-e var .,.,or>s " ,:_•111r-t , ttie Co!l50 of Clnss C S6•~ ~ gr db ei& s ::>bte "'ilQ pr r-,c: J!I ly 

rie ~i of gr Cl •e~ 4tor tne es. sto• ITlvs• be ad, .Jateb e tG obte • tn ruqu reo ~• ,,, vo te9e wr-e" t"le 
">rre t rf grid v I .t1;• e epe ed ---- -

Mm. - Max. 

280 3J.0 A 
a' 

Cm. 
Co t 
CIG1 

(" ')_ t SI l J :; V ! t 
de '-iF I t1o1ncu ifO!F' ed ,..Qt.'1ode conne,..t1or) 

.. ' 410 4""0 I F . . . s: b? c' 

1..: ".., p ~ ... 
" ...,eplc t• ce viii.JU ere fo- e oo'd tuoe II l'M,88 et! n II espec1el Srllilld • X!..,•e eicco,c! ,..,.e"" t• L ew ... rc, .. ,e 

ldi.,$1r 98 A11115oc;1at St ndard r.is,, e, 

'v1ECHAN 1C L 
APPLICATION 

MOt'Nrt/lir: The 4CXSS,OOOC m1.st 1e opet· 
•e 'II. itli its &'X•ti vertieal The base of th~ tu e 

m; r ~ c:low11 or up t th~ r-c-r;-v~'l e"I • of ,1-i11 
e1•cu11 dniiner. 

SOCKET • Thit ElMAC sock&ts, typt'I SK-lS00, 
and SK-~5~0 hw.ve- be~n d~sign~d es:pec1a1l~ fo: 
the cc11cenl:ic base terminals of the 4CX35,000C. 

COOLING • The maximum temperature tlilling 

!or the e,nenial surfaces of the 4CX35,000C ls 
2S0°C. sumclent forced-11ir circ•J.latlon '11U8t be 
pro\•ided to keep the tempera tu re 0£ the en ode 
at the base of the coolin& fins and the tempera
ture oi the ceramic/metal seals below 250°C. 

Ai:-flov; req ,re 'C"•g tc ""eHI' tfl-in core te ~r• 
,n ... e et 225~C n •11~0 amb,en• Iii!: 11re •ab..,lated 
be~ow (for op~p"tiol\ he-lo\, 3(' meial,ertz.J The~e 
data are for ii•t 'lo ,_., 5 u, the base-to-anode 
direction, 

S!ali<~Ci•A~ooe A1· F ow 

Sell 1.evel 1 C,000 Feet 

0 !lt& . I ~,e:.fiu,a 0 ·ess.Jre 
D1s;,,pe1H:.n A,• Fiow

1
Dropitr,ches Air rlo1t. Drop,inc~es 

(Wan&! (CFM: of Wll~er; ,orv11 of Weter) 

16,000 440 1 .o 635 \ .44 
20 000 560 2.0 935 2,9 
25 000 975 3.S 1400 5,5 
30.000 1300 e.o 1870 8,6 
35,000 1760 9,ti 2535 13,S 

• S,nee 11'10 oo...,•• cnu,oatec: bv 1r-e l1<amori1 ••o•wnn\S 
BtiOul 3000 wvtlt~ 1111d s,I\Ct groQ•l) ul•&c:i•••" d•&e,pet,on 
o;tn, und•' eome COl\(!I1Iona. rwore$ent another 2260 wanB, 
a,lowencl! ha, l:>t•" mBde in preparll\i ti'\• 1etiula1lon for 
~n tdd•tion•I 52Pi0 watts d•U :,11,on 

3 
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4CX36,000b 

The blower selected in a &iven application 
must be capable of supplying the desired alr 
!low e,t a back preHure equel to the pressure 
d:op s¾own above plus any drop encountered 
in ducti; and flltets. 

Separiate coo:lr.g of the tube base is requited 

and i1 ecci:implished by di rectin& approximately 
120 cf f"I of air 'hcrl zontally throua;h the socke t 
from the 5lde. It is preferable to direct thl1; air 
\.hrou&h t.l'iree equi.i y speced ducts. 

Tho w-0!! ill the .;el'ltcr of the baseplate of the 
tube la a cri•1cal area which requires cooling to 
n.enn 11Hn envelopt, temperatures l1JU than 250°C, 
Fot molill applicaUons, 1 to 2 CF'M or air directed 
throu(lh tli ce.,ter of tho aocket is $UH1¢1er,t to• 
this urpose 

At ther a:•1tuces e,rd 1S1",b1ert temperet ... res 
t, e f-,1,1, rare '"lt..s• b~ mod1!.ed to obta1ri eq1.1; a-
1 ~t c c 1rg Tre fl w r11te ,o ccrrnpond ri 

d1ffere a' l"'\.o.$t be deter!T',l"&d ,.,,:, • 

s.ic;~ use .;121ng re.ted m11xin j• 

u he ctH rla for set1siacto~, 

ELEC A CA 

• 

T 

e {, 
,. M llv" - T'h~ pear1 1n11ss o, 

c't&i=,e ":>f •i,e EIMAC 4CX35 
n r -,ee, the pc.ak em!ssic..n 

~aUon sen,·(~ A s"'a 
.r: t erner t te,Tipereture d,.,e o red 1c• 

, c:rea t.l\e life cf 

•an 1 , pert tPil' It 
l'lre• :ne • ~ r.Q 11" Q) f lit• 

t • f t i-'1rt,c~•.et lilpphecatlor tl'at 
ff~ t +1 e pet1i1tior of the eq 1.prtent 

b:i, • 1,. olll n .,& SOJTlt 1 -nt:it • ar, t ,Jlil 

,orh .. ~, &..ic} !l! I"' .e • .ir•ent, 
• t.:ir• 1.,n wh1 le f1,&r"r,e", '.l1Jlt 

l\e 4CX3S,000C At scrre-
,•1er ~ -•a• th•r• ;,,.:1 1 be II l"Ctl - •• 

• "II" 1r p.Qte c,.urent, ot power OUt?U', 
, •fl ~ .r. Cl 15tort1on Opersh r rH•~ b~ 

Q. ' arrt- t VC,t8&e 11!• ert,\ h1gl\er •har tha. 
• • h, I\ erf .. miance avpeeis •o dettin 

re e 'his o teg should be me &w•ed i,.t 1h(: 

o'-ke \liltl' a l % mt;ter lilnd ~riooic&Llly -:heck
ecl •o 111 r•enn p•oper oper&t!or. 

Fl Iii"' nt StQrting current rn.gt be ,u.,ited tc 
& IT' x n:um of 900 all" peres. 

Voltefl,t betv.een hlernent a."ld the b'1se pla.es 
:'>l tube illld sk 1500 80¢kel, must not exceed 

- .;RIV OPERA.TlON - The ,cx~S,OOQC grid his 
a rnax1m .. 11n dlss1petion ratin& of 500 Wl!itts. Pre• 
c-i.l'1.Jn11 sl-loiJld be observed to avoid exceeding 
this ratlnfi, The grid bias and dr,v!ng. power 

ahould be kept near the values shown in the 
"Typice.l Operation II sections of the det& sheet 
whenever possible. The maximum grid circuit 
resistence i;hould not exceed 1001000 ohms per 
tube, 

SCREEN OPERATION - The power dinipated 
by the screen of the 4CX35,000C must not exceed 
1 ?SO watts. 

Screen dissipation, 1n cases where there i,;1 no 
ac eppheci to the screen, 1s the simple product 
of the screen voltage and the screen cu.rent. If 
t},e screen ·,'Oltaie is moduleited, the screen dis
a1patlon w1ll depend upon lcadin&, driving power, 
al'ld c-rrier semen voltage, 

"creen dii.&1p&t1cn ia: likely to nse to exce2>• 
&l\e va:•1es \1,hen the p'.ate volts;ge, l ms voltage, 
or p'.a re load ere rerr.oved w1 :h fi :~l':'er t and 
11creer, voltages epp!.ed, Suitable protective 
!T'eans rri.s• be pro 1,ded to JMlt tr1.,- ~C7 ~e" d:s
s1pat1ot to 1750 wi:.it.s 1~ tr,e e,ent cf c!•cuH 
fa1h.re. 

PLATE DJSSIPAI'ON • The I,.l1:.1•e<1ssips.Uor 
rating for th 4CX'15,00C.(.. ,!i "S, r~::i .... 1ws ,11hen 
tt·• 4CX35.0GuC 16 ,.,erated QS Q pl&te•r >O'llGt d 
rf awpl1f,er, Jn•ier '- r~,e rondlt .,1~. '"E r:"tlX-
.m .. .,, pll'i•t Cl"' 1>at1or s 23,C' .J s 

lf.i1ERELECTRODF, CA PA,-- T 

ac::tu1: lntt:rna! 111.terelec: rodt cllp!lc' e-,.:- ot a 
tube Is mf l e, ced '=''r iar) .,, r~sbles ,n rr ost 
e.pp:lcatl .. r ,ucr ar. lltr \' c,!'&v t~~= to th 
ehe.ss,s, i;..ep11citan e a~ded !'.'Jv •n H.>~l<e, ~ ed, 
stre.,• Cif ~ !tar u, beN eer ub~ terrnrn le, and 
WulJ\g f!ff :::• Tc c,:mtrol , ...... a;c, .. ~. C!lpac.1tanee 
values wmur the t1.1b~, e1» the ke.,, '"ornpo-. nt 
involved .h~ 1ndustiy li'ld the M !11 1•1 Ser .. ,·,-111 
t.se e s~11r.de..w tes• ptvced m~ i. described Jn 
£lec•ron1.:: I~due•rus. Ar; O(',at,c,r Star el'd 
.RS-191, Th r; requ!rtira tlie u6 r.i. ~ pec.e. 'y co • 

tructed te t fixtJ•es v,;..icr effe.:t1~e.y iahnld 
el1 ex terns l tube lend from @fle,h ttter nd 
elimiriatu a1iy c&pac1te.r.ce , .. ed1ng •c.. "&ro .. rid ", 
The te&t 1s performed or E c1... 'd tuM. 0t'ler 
hctore being equa: c:-ontro1 in~ 1ntem,d t1:.be 
C.llpllc1t&nco rn th1r. we_y norma''y '-.SS'~re goOCI 

1rtt~tc1'a!'lgeab1hty of tubes over a peaod of 
time, ~'l~n 1,1;1.en the tube may be mede by cl 1f· 
ferent manuta~tt.r~r:.. Th(' capsc1ier,ce vel1..es 
s,own 1n •he rnar.uf$cturer's techntc,d data, or 
tut speeifieations, normally are taken 1n fi.C• 

cordence with Standard RS·l 91. 
The equipment de1oi1l er i• therefore cau• 

tioned to make allowance for the actual capaci· 
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temce value wh ch will exist in any normal 
epplic: t1on. Muaur•m nt& should be ta~en with 
he socket enc! mour.tlna; which represer.t ap

proximat~ finG 1 yout ii capscitanc:e ve~ues 
lilr h ahly e1gnifitant in th• design. 

HIGH VOLT A GE • • 'ormal operatin& vol ages 
a ~ w1 h the 4CY.3S,00OC de dly, and th 

e'1Jip ert mu11t bt d Siin d properly erd opera-
1~1 precaution& rnu ~ be followlild. Deslgtt al. 

ipmeoit so th • "O 

,lih .,, : age& 
• fet 

e 
WJ'h 

4CX35,000C 

X-RADI AT!ON • High-vttcuurr. tubes opt rating et 
voltages higrer than 10 kilovolts produce pro• 
gressively more dangerous X-ray radiation as the 
voltage is increased, The 4CX35,000C, operating 
at its rated voltages and currents, is a potential 
X-ray hazsrd, Only limited shieldin& is aff ord&d 
by the tube anvelope, Mo!'eover, the X-ray radia
tion l&ve! e1or lncr'!ase aignifi~1ontly with aging 
and gradual detetiOr•tion, due to leakage paths 
or emlss ion char~cted"tics e.s they are effected 
by the high voltage, X•rlily s:iiel.!l:1g mu t b 
pro-.,1ded on e:l side of tubes operating at the e 
volt~ ges to p•o\ ide dequate protection thro.i~h-
01..t the tube's l!fe, Periodic checks on th X-r~y 
:ev l sho ld b m de, ~d th~ tt..be sho1.ilc! nev r 

od quate shield!ng .n p!e e 
W"en 1 k1 1o c '8 r 
~ d 
i> le 

IQN d 
rn r.t 

ua: f 
on
Ip• 
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TECHNICAL DATA 

The EIMAC 4CX35,000D is a ceramic/metal forced-air cooled power 
tetrode intended for use at the 50 to 150 kW output power level. It is 
recommended for use as a Class-C rf amplifier, a Class-AB rf linear 
amplifier, or a Class-AB push-pull audio amplifier or modulator. It is 
also useful as a plate and screen modulated Class-C rf amplifier. 

The tube utilizes a rugged thoriated tungsten mesh cathode. It is 
interchangeable with the 8349/4CX35,000C and provides improved per
formance in many applications. 

The forced-air cooled anode is rated at 35 kW maximum dissipation. 

G E N E R A L C H A R A C T E R I S T I C S l 

ELECTRICAL 

Filament: Thoriated Tungsten 
Voltage • • • • • • • . • • .••• 
Current, at 10,0 volts • • •••• 

Amplification Factor (average) • • • • • • • • 2 Direct Interelectrode Capacitance (grounded cathode) 
Ci n • • • • • • • • • • • • • • • • • • 
Cout • • • • • • • • • • • • • • • • • 
Cgp • • • • • • • • • • • • • • • • • • • • • 2 

Direct Interelectrode Capacitance (grounded grid) 
Ci n • • • • • • ••••• 
Cout • • • • • • • • • • 
Cpk • • • • • • • • • • • • • 

Maximum Frequency for Full Ratings (CW) 

10.0 + 0.5 V - 275 A 
4.5 

445 pF 
51 pF 

2,3 pF 

195 pF 
55 pF 

0.5 pF 
30 MHz 

4CX35,000D 
HF POWER 
TETRODE 

1. Characteristics and operating values are based on performance tests. These figures may change 
without notice as the result of additional data or product refinement. Varian EIMAC should be 
consulted before using this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accord
ance with Electronic Industries Association Standard RS-191. 

MECHANICAL 
Maximum Overall Dimensions: 

Length • 
Diameter •• 

Net Weight 
Operating ••••••••••••••••••••••••••• 
Maximum Operating Temperature, Anode Core or Ceramic/Metal Seals 
Cooling •••••••••••••••••••• 
Base •••••••••••••••••••••• 
Recommended Air-System Socket •••••••••• 
Available Screen Grid Bypass Capacitor Components 

Available Anode Connector Clip 
Required Set of Insulator 

17.34 In; 44.04 cm 
9,75 In; 24.77 cm 

50 lb; 22.7 kg 
Vertical, base up or down 

250°c 
Forced Air 

Special, graduated rings 
EIMAC SK-1500A or SK-1510A 
2300 pF - EIMAC P/N 149089 
1100 PF - EIMAC P/N 149090 

Bushings - EIMAC P/N 149088 
EIMAC ACC-3 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Class AB 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
DC GRID VOLTAGE • 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

20 KILOVOLTS 
2,5 KILOVOLTS 

-2.0 KILOVOLTS 
15 AMPERES 
35 KILOWATTS 

1750 WATTS 
500 WATTS 

* Approximate; will vary tube to tube. 
# Adjust to specified zero-signal de 

pl ate current. 

395110(Effective March 1986) 
VA4898 

Class ABl, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 

Plate Voltage ••••• 
Screen Voltage •••••• 
Grid Voltage# •••••• 
Zero-Signal Plate Current 
Single- Tone Plate Current 
Single-Tone Screen Current* 
Peak rf Grid Driving Voltage* 
Peak Driving Power* •• 
Plate Dissipation* 
Plate Output Power* •• 
Resonant Load Impedance 

10.00 
1500 
- 350 

2.0 
8.7 

0.23 
287 

0 
30 

56.5 
593 

15.0 kVdc 
1500 Vdc 
-400 Vdc 
0.91 Ade 

7.9 Ade 
0.16 Ade 

335 V 

0 w 
33 kW 
85 kW 

1019 Ohms 

Print ed in U.S .A. 

Varian EIMAC / 301 Industrial Way / San Carlos, CA 94070 / U.S .A. 



e 4CX35,000D 

RADIO FREQUENCY POWER AMPLIFIER 
Class C Telegraphy or FM 
(Key-Down Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
DC GRID VOLTAGE • 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

20 KILOVOLTS 
2.5 KILOVOLTS 

-2.0 KILOVOLTS 
15 AMPERES 
35 KILOWATTS 

1750 WATTS 
500 WATTS 

PLATE MODULATED RADIO-FREQUENCY 
POWER AMPLIFIER - GRID DRIVEN 
Class C Telephony (Carrier Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

OC PLATE VOLTAGE 
DC SCREEN VOLTAGE • 
DC GRID VOLTAGE • 
DC PLATE CURRENT • 
PLATE DISSIPATION** 
SCREEN DISSIPATION# 
GRID DISSIPATION# 

17.5 KILOVOLTS 
2.0 KILOVOLTS 

-2.0 KILOVOLTS 
15 AMPERES 
23 KILOWATTS 

1750 WATTS 
500 WATTS 

* Approximate; will vary tube to tube . 

TYPICAL OPERATION (Frequencies 
Plate Voltage 
Screen Voltage 
Grid Voltage • 
Plate Current 
Screen Current* ••••• 
Grid Current*. • • ••• 
Peak rf Grid Driving Voltage* 
Ca l culated Driving Power* 
Plate Dissipation* •• 
Plate Output Power* •• 

to 30 MHz) 

10.0 
750 

-425 
7.1 

0.35 
0.17 

528 
88 

14.7 
56,6 

* Approximate; will vary tube to tube. 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Plate Voltage 
Screen Voltage 
Grid Voltage •• 
Plate Current 
Screen Current* 
Grid Current* 
Peak af Screen Voltage (100% 
Peak rf Grid Driving Voltage 
Calculated Driving Power* 
Plate Dissipation* 
Plate Output Power* •• 
Resonant Load Impedance 

modulation)## 
* 

** Corresponds to 35 kilowatts at 100% sine-wave modulation. 

15.0 
750 

-480 
6,6 

0.39 
0 .14 

570 
77 
15 
85 

10 
750 

-520 
7.1 

0.22 
0.18 

540 
640 
130 

10.6 
60 

705 

19.0 
750 

-550 
8.7 

0.25 
0.30 
690 
197 

25 
140 

15 
750 

-540 
6,9 

0.21 
0 .19 

530 
655 
120 

13.6 
90 

1110 

kVdc 
Vdc 
Vdc 
Ade 
Ade 
Ade 
V 

w 
kW 
kW 

kVdc 
Vdc 
Vdc 
Ade 
Ade 
Ade 
V 

V 

w 
kW 
kW 
Ohms 

# Average, with or without modulation. ## Approximate, depending on degree of driver modulation. 

AUDIO FREQUENCY POWER AMPLIFIER 
OR MODULATOR 
Class AB, Grid Driven (Sinusoidal Wave) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
DC GRID VOLTAGE • 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

20 KILOVOLTS 
2.5 KILOVOLTS 

-2.0 KILOVOLTS 
15 AMPERES 
35 KILOWATTS 

1750 WATTS 
500 WATTS 

* Approximate; will vary tube to tube. 

TYPICAL OPERATION (Two Tubes) 

Plate Voltage ••• 
Screen Voltage ••• 
Grid Voltage*# ••• 
Zero-Signal Plate Current 
Max.Signal Plate Current • 
Max.Signal Screen Current * 
Peak af Grid Driving Voltage*## 
Max.Signal Plate Dissipation*## 
Plate Output Power* ••••• 
Load Resistance (plate to plate) • 

10 
1500 
-350 
4.0 

17.4 
0.46 

287 
30.3 
113 

1190 

# Adjust to give stated zero-signal plate current. 
## Per tube. 

15 
1500 
-410 
1.8 

15.8 
0.32 

335 
33 

170 
2040 

k Vdc 
Vdc 
Vdc 
Ade 
Ade 
Ade 
V 
kW 
kW 
Ohms 

TYPICAL OPERATION values are obtained by calculation from published characteristic curves. To obtain 
the specified plate current at the specified bias, screen, and plate voltages, adjustment of the rf 
grid voltage is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is replaced, even though there may be some variation in grid and screen 
currents. The grid and screen currents which occur when the desired plate current is obtained are 
incidental and vary from tube to tube. These current variations cause no performance degradation 
providing the circuit maintains the correct voltage in the presence of the current variations. 

RANGE VALUES FOR EQUIPMENT DESIGN: MIN. MAX. 
Filament Current, at 10.0 Volts . . . . . . • • • • • 1 260 290 A 
Interelectrode Capacitance (grounded cathode connection) 

Cin . . . . . . . . . . . . . . . . . . 410 480 pF 
Cout . . . . . . . . . . . . . . . . . . . . . . 46 56 pF 
Cgp . . . . . . . . . . . 

~o~n;ct i ~n i1 · 1.5 3.2 pF 
Interelectrode Capacitance (grounded grid 

Cin . 185 215 pF 
Cout . . . . . . . . . . . . . . . 50 60 pF 
Cpk . . . . . . . . . . . . . 0.6 pF 

1 Measured in a specially shielded fixture in accordance with EIA Standard RS-191. 
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4CX35,000D ~ 

A P P L I C A T I O N 

MECHANICAL 

MOUNTING - The 4CX35,000D must be operated with 
its axis vertical, base up or down at the option 
of the equipment designer. 

SOCKET - Air-system sockets SK-1500A and SK-1510A 
have been designed especially for the concentric 
base terminals of the 4CX35,000D. The SK-1510A 
includes a tube seating & locking device. Special 
screen bypass capacitor dielectrics are available 
and the EIMAC part numbers are shown on Page 1. 

COOLING - The maximum temperature rating for the 
external surfaces of the tube is 250 °C. Sufficient 
forced-air cooling must be provided to maintain 
the anode at the base of the cooling fins, and the 
ceramic/metal seals, below 250°C. 
Air flow requirements to maintain anode core temp
erature at 225 °C with 40°C ambient cooling air are 
tabulated below {for operation below 30 MHz). This 
data is for fl ow in the base-to-anode direction; 
pressure drop figures are in inches of water, are 
for the anode cooler only, and are appro ximate. 

SEA LEVEL 10,000 FEET 
Plate Air Press. Air Press. 
Diss. Flow Drop Flow Drop 
(watts) ( C fm) ( C fm) 
15,000 440 1.0 635 1. 5 
20,000 650 2.0 935 2.9 
25,000 975 3.8 1400 5.5 
30,000 1300 6.0 1870 8.6 
35,000 1760 9.6 2535 13.8 

The blower selected in any given application must 
be able to supply the desired air flow at a back 
pressure equal to the pressure drop shown above 
plus any drop(s) encountered in ducts and filters. 

Separate cooling of the tube base is required and 
is accomplished by directing approximately 120 cfm 
of air horizontally through the socket from the 
side. It is preferable to direct this air through 
three equally spaced ducts. Temperature of spring 
contacts in the socket should not exceed 150 °C to 
provide proper socket life. 

The well in the center of the baseplate of the 
tube is a critical area which requires cooling to 
maintain envelope temperatures less than 250 °C. 
For most applications, 1 to 2 cfm of air directed 
through the center of the socket is sufficient. 

At other altitudes and ambient temperatures the 
flow rate must be modified to obtain equivalent 
cooling. The flow rate and corresponding pressure 
differential must be determined individually in 
such cases. The designer is reminded that it is 
considered good engineering practice to allow some 
safety factor so the tube is not operated at the 
absolute maximum temperature rating. Temperature 
sensitive paints are available for testing before 
any equipment design is finalized, and Application 
Bulletin #20 titled TEMPERATURE MEASUREMENTS WITH 
EIMAC POWER TUBES is available on request. 
Air flow must be applied before or simultaneously 
with the application of power, including the tube 
filament, and should normally be maintained for a 
short period of time after power is removed to al
low for tube cooldown. 
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ELECTRICAL 

ABSOLUTE MAXIMUM RATINGS - Values shown for each 
type of service are based on the "absolute system" 
and are not to be exceeded under any service con
ditions. These ratings are limiting values outside 
which serviceability of the tube may be impaired. 
In order not to exceed absolute ratings the equip
ment designer has the responsibility of determin
ing an average design value for each rating below 
the absolute value of that rating by a safety 
factor so that the absolute values wi 11 never be 
exceeded under any usual con di ti ans of supply
voltage variation, load variation, or manufactur
ing variation in the equipment itself. It does not 
necessarilX follow that combinations of absolute 
maximum ratings can be attained simultaneously. 

HIGH VOLTAGE - Normal operating voltages used with 
this tube are deadly, and the equipment must be 
designed properly and operating precautions must 
be followed. Design all equipment so that no one 
can come in contact with high voltages. All equip
ment must include safety enclosures for high
voltage circuits and terminals, with interlock 
switches to open primary circuits of the power 
supply and to discharge high-voltage capacitors 
whenever access doors are opened. Interlock 
switches must not be bypassed or "cheated" to 
allow operation with access doors open. Always 
remember that HIGH VOLTAGE CAN KILL. 

FILAMENT OPERATION - During turn-on the filament 
inrush current should be limited to 600 amperes. 

At rated (nominal) filament voltage the peak emis
sion capability of the tube is many times that 
needed for communication service. A reduction in 
voltage will lower the filament temperature, which 
will substantially increase life expectancy. The 
correct value of filament voltage should be deter
mined for the particular application. It is recom
mended the tube be operated at full nominal volt
age for an initial stabilization period of 100 to 
200 hours before any action is ta ken to operate at 
reduced voltage. The voltage should gradually be 
reduced until there is a slight degradation in 
performance (such as power output or distortion). 
The filament voltage should then be increased a 
few tenths of a volt above the value where per
formance degradation was noted for operation. The 
operating point should be rechecked in 24 hours. 
Filament voltage should be closely regulated when 
voltage is to be reduced below nominal in this 
manner, to avoid any adverse influence by normal 
line voltage variations. 

Filament voltage should be measured at the tube 
base or socket, using an accurate rms-responding 
meter. Periodically throughout the life of the 
tube the procedure outlined above for reduction of 
voltage should be repeated, with voltage reset as 
required, to assure best tube life. 

Where hum is an important system consideration it 
is permi ssi bl e to operate the fi 1 amen ts with de 
rather than ac power. Contact Vari an EIMAC Appl i
cation Engineering for special precautions when 
using a de filament supply. 

This tube is designed for commercial service, with 
only one off/on filament cycle per day. If addi-
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tional cycling is anticipated it is recommended 
the user contact Application Engineering at EIMAC. 

BASE PLATE VOLTAGE - Any difference in potential 
between the base plate and the tube filament must 
be limited to 100 volts (peak). 

GRID OPERATION - The maximum control grid dissi
pation is 500 watts, determined approximately by 
the product of the de grid current and the peak 
positive grid voltage. A protective spark-gap de
vice should be connected between the grid and the 
cathode to guard against excessive voltage. 

SCREEN OPERATION - The maximum screen grid dissi
pation is 1750 watts. With no ac applied to the 
screen grid, dissipation is simply the product of 
de screen voltage and the de screen current. With 
screen modulation, dissipation is dependent on rms 
screen voltage and rms screen current. Plate volt
age, plate loading, or bias voltage must never be 
removed while filament and screen voltages are 
present, since screen dissipation ratings will be 
exceeded. A protective spark-gap device should be 
connected between the screen grid and the cathode 
to guard against excessive voltage. 
The screen current may reverse under certain con
ditions and produce negative indictions on the 
screen current meter. This is a normal character
istic of most tetrodes. The screen power supply 
should be designed with this characteristic in 
mind, so that the correct operating voltage will 
be maintained on the screen under all conditions. 
A current path from the screen to cathode in the 
form of a bleeder resistor or a shunt regulator, 
connected between screen and cathode, may be re
qui red. A series regulated power supply can be 
used only when an adequate bleeder resistor is 
provided. 

PLATE OPERATION - The rated maximum dissipation 
for the tube is 35,000 watts. When operated as a 
plate-modulated rf amplifier, under carrier con
ditions the maximum dissipation rating is 23,000 
watts, which corresponds to 35,000 watts at 100% 
sine-wave modulation. 
Operation with significant plate current under 
some conditions of high instantaneous anode volt
age (such as regulator service or 1 ow power and 
low impedance "tuning" conditions) can, as a 
result of the screen and grid voltages chosen, 
lead to anode damage and subsequent failure. If 
operation under such conditions is necessary EIMAC 
Application Engineering should be contacted for 
assistance in selection of operating parameters. 

FAULT PROTECTION - In addition to the normal plate 
over-current interlock, screen current interlock, 
and coolant interlock, the tube must be protected 
from internal damage caused by an internal pl ate 
arc which may occur at high plate voltage. A pro
tective resistance should always be connected in 
series with each tube anode, to help absorb power 
supply stored energy if an internal arc should 
occur. An electronic crowbar, which will discharge 
power supply capacitors in a few microseconds 
after the start of an arc, is recommended. The 
protection criteria for each electrode supply is 
to short each electrode to ground, one at a time, 
through a vacuum relay switch and a 6-inch length 
of #30 AWG copper wire. The wire wi 11 remain 
intact if the protection is adequate. 
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EIMAC Application Bulletin #17 titled FAULT PRO
TECTION contains considerable detail; it is avail
able on request. 

X-RADIATION HAZARD - High-vacuum tubes operating 
at voltages higher than 15 kilovolts produce 
progressively more dangerous X-ray radiation as 
the voltage is increased. This tube, operating at 
its rated voltages and currents, is a potential 
X-ray source. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-radiation 
level may increase significantly with tube aging 
and gradual deterioration, due to leakage paths or 
emission characteristics as they are effected by 
the high voltage. X-ray shielding may be required 
on all sides of tubes operating at these voltages 
to provide adequate protection throughout the life 
of the tube. Periodic checks on the X-ray 1 evel 
should be made, and the tube should never be oper
ated without required shielding in place. If there 
is any question as to the need for or the adequacy 
of shielding, an expert in this field should be 
contacted to perform an equipment X-ray survey. 

In cases where shielding has been found to be re
quired operation of high voltage equipment with 
interlock switches "cheated" and cabinet doors 
open in order to be better able to 1 ocate an 
equipment malfunction can result in serious X-ray 
exposure. 

RADIO-FREQUENCY RADIATION Avoid exposure to 
strong rf fields even at relatively low frequency. 
Absorption of rf energy by human tissue is depend
ent on frequency. Under 300 MHz most of the energy 
will pass completely through the human body with 
little attenuation or heating affect. Public 
health agencies are concerned with the hazard even 
at these frequencies. 

INTERELECTRODE CAPACITANCE - The actual internal 
interelectrode capacitance of a tube is influenced 
by many variables in most applications, such as 
stray capacitance to the chassis, capacitance 
added by the socket used, stray capacitance be
tween tube terminals, and wiring effects. To con
trol the actual capacitance values within the tube 
[as the key component involved] the industry and 
Military Services use a standard test procedure as 
described in Electronic Industries Association 
Standard RS-191. This requires use of a specially 
constructed test fixture which shields all extern
al tube 1 eads or contacts from each other and 
eliminates any capacitance reading to "ground". 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of time. 
The capacitance values shown in the technical data 
are taken in accordance with Standard RS-191. 

The equipment designer is therefore cautioned to 
make a 11 owance for the actua 1 capacitance va 1 ues 
which will exist in the application. Measurements 
should be taken with the mounting which represents 
approximate final layout if capacitance values are 
highly significant in the design. 

SPECIAL APPLICATIONS - When it is desired to oper
ate this tube under conditions widely different 
from those listed here, write to Varian EIMAC; 
attn: Applications Engineering; 301 Industrial 
Way; San Carlos, CA 94070 U.S.A. 



4CX35,000D e-
OPERATING HAZARDS 

PROPER USE AND SAFE OPERATING PRACTICES WITH RESPECT TO POWER TUBES ARE THE RESPONSIBILITY OF EQUIPMENT 
MANUFACTURERS AND USERS OF SUCH TUBES. ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO POWER TUBES OR EQUIP
MENT WHICH UTILIZES SUCH TUBES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES AGAINST POSSIBLE SERIOUS 
BODILY INJURY. DO NOT BE CARELESS AROUND SUCH PRODUCTS. 

The operation of this tube may involve the following hazards, any one of which, in the absence of safe 
operating practices and precautions, could result in serious harm to personnel: 

a. HIGH VOLTAGE - Normal operating voltages can be 
deadly. Always remember that HIGH VOLTAGE CAN 
KILL. 

b. LOW-VOLTAGE HIGH-CURRENT CIRCUITS - Personal 
jewelry, such as rings, should not be worn when 
working with filament contacts or connectors as 
a short circuit can produce very high current 
and melting, resulting in severe burns. 

c. X-RAY RADIATION - High-voltage pulse modulator 
tubes are a potential source of dangerous X-Ray 
radiation and shielding may be required on all 

sides of the tube. A survey may be required by 
an expert in this field. 

d. RF RADIATION - Exposure to strong rf fields 
should be avoided, even at relatively low fre
quencies. The dangers of rf radiation are more 
severe at UHF and microwave frequencies and can 
cause serious bodily and eye injuries. CARDIAC 
PACEMAKERS MAY BE EFFECTED. 

e. HOT SURFACES - Surfaces of tubes can reach 
temperatures of severa 1 hundred °C and cause 
serious burns if touched for several minutes 
after all power is removed. 

Please review the detailed operating hazards sheet enclosed with each tube, or request a copy from: 
Varian EIMAC, Power Grid Application Engineering, 301 Industrial Way, San Carlos CA 94070. 
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DIMENSIONAL DATA 

INCHES MILLIMETERS 
DIM . 

MIN . MAX. MIN. MAX. 
A 9.500 9.750 241.30 247.65 

B 0.860 0 .890 21.84 22.60 

D 5.980 6 .020 151.89 152.91 

E 6 .510 6.560 165.35 166.62 

F 6 .980 7.020 177.29 178.31 

G 7.480 7.520 189.99 191.01 
H 7.975 8 .015 202.57 203.58 

J 1.750 I.BOO 44 .45 45.72 

K 1.220 1.270 30.99 32.26 

L 0.690 0 .740 17.53 18.80 

M 8.442 8 .692 214.43 220.78 

N 5.375 5 .625 136.52 142.88 
p 17.070 17.340 433.58 440.44 

R 0 .173 0 .213 4.40 5.41 

s 1.750 44.45 
T 0.485 0 .515 12 .32 13.08 

p 

V -- 0 .135 - - 3.43 

w 1.250 1.270 31.75 32.26 

X 0.490 0 .530 12.45 13.46 
y -- 8.750 - - 222.25 

--------1-------+------0IA>----__._------<.., 

BASE PLATE - ----.. 

z 3 .750 

AA 8 .000 
AB 6 .875 

} 

THE TOTAL INDICATED RUNOUT Of' THESE 
CONTACT EDGES SHALL NOT EXCEED . 125 

}---------~- WITH RESPECT TO "w" MEASURED WITH 

}--------- TUBE MOUNTED ON BOTTOM CERAMIC 

VENT HOLE 
LOCATIONS NOT 
CRITICAL 

8 

V 

SECTION A-A 

95.25 

203.20 

174.63 

NOTlf• 
I. REFERENCE DIMENSIONS 

ARE FOR INFORMATION 

ONLY ANO ARE NOT 

REQUIRED FOR IN

SPECTION PURPOSES. 

t. DIM• Y IS MAXIMUM DIA. 
ACROSS CORNEltS 

-5. HANDL£ LATERAL AXIi 
ORIENTATION WITH 

BASE bOCK '"'" IS AS SHOW . 



ENTATIVE 
TECHNICAL DATA 

The E r:-1,.._C '.CY.40 , OOOG i s a ceramic /me ta 1 po\;cr 
tetrode intended lor use in audio or r adio-fre
que cy uppl i cu tions. It eatures a hi~h-sta il
ity pyrolytic graph ite ~rid and a type of inter 
nal mecl,,:inica l structure which resu ll s in high 
rf operuting eff iciency . Lou rf losses in this 
structure pcnnit O?Cration of the tube at fu1l 
ratings up to 22 0 MHz. 

T:~e 4CX40 , OOOG i s recorrt-;,ended for g.1 br ad
cast service, rf linear power nr:iplif "er servi e, 
and fo r VJ-IF-TV linear amplifier service. The 
anode i s rated for 40 kW of dissipation with 

reed- ai r cooling , .ind incorpora es a highly 
efficien t cooler of ~ew design. 
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4CX40.0 0G 

MECHANICAL 

Maximum Length . 

Maximum Diameter '° G t: 

Net Weight (approximate) 

Operating Position 

Coo ling 

. ' 

Operating Temperature, Maximum 

Ceramic/Metal Seals and Anode Core 

' ' ' 

J ' 

11 85 In; 30 .10 Cm 

10 . 08 In; 25 . 60 

'.:>5 lbs ; 25 

Cm 

kg 

Axis Vertical, Bnse Cp or Down 

Forced Air 

Base 
t • • g • • • • I S t J: ' 

250 °C 

Special, Co.:JXiil l 

EIMAC SK-2400 

EIM.AC SK-2406 

Recommended Air-System Socket 

Re commen ed Air-System Chimney 

RADIO FREQUENCY POWER AMPLI Fl R 

OR OSCILLA'ffJK 

Class C Te legrJph or Fl-1 

ABSOLUTE MAXIMLN kATINGS: 

DC PL/,lE VOLTAGE 14 KI LO VOL'I S 

DC SC EEN VOLTAGE 2000 VOLTS 

DC GKID VOLTAGE - 1000 VOLTS 

DC PLATE CURRENT 10 AMPERES 

LATE DlSSlPATIUN 40 KIL0\,1AT1S 

SCREE~ DlSSlPATIOh 1500 WATTS 

GRID DISSIPATION 1000 W,\TTS 

TYPICAL OPERA'! IO 

Class C rf Anplifier 

Plate Voltage 

Screen Voltage 

G:-i V 1 t;:ige 

Plate Current 
1 Screen Current 

Grid Current 1 

Load I pedance 
1 Dr1v1ng Power 

2 Usctul Power Outp 1t 

Approximate vJlue 

2 Measured at t'1e lo.id 

10.6 

800 

-JOO 

7.0 

440 

700 

800 

250 

60 

k\dc 

\'de 

1\dc 

m.-\ C 

m.\dc 

n 

TYPICAL OPERATION values are obtained by calculat,ons lrorn publIs ed character1s1Ic c rves To obtain the 
specified plate current at the specified bias. screen. and p i ate voltages adIustment of the rl grid voltage Is assumed 
If th is p rocedure Is fo llowed, the re will be little varIat,on In output power when the tube Is replaced, even though 
there may be some varIatIon in grid and screen currents Tl'e grid and screen currents which occur whe'1 the desired 
plate current Is obtained are Inc1denta l and vary from tube to tube These current var1atIons cause no perlorma ce 
degradation providing the cIrcuIt maInta ns th correc' voltage In the presence of the current var,atIons. It grid bias Is 
obtained principally by mean~ I a grid res Islor, the res istor mus! be adIustable to produce the requi red bias 
voltage when the correct rf grid voltage Is aopl1ed 
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A P P L I C A T I O N 

HEC!1AN1CAL 

MOC~TING - The tube must be operated with its axis vertical. The base of the tube 
may be up or <lo\om at the convenience of the designer . 

SOCKET&. CHlMNEY - The EIMAC air-system socket SK-2400 and air chimney SK-2406 are 
designed especially for use with the 4CX40,000C . The use of the recommended air 
flow through this socket provides effective forced -air cooling of the base, with 
air then guided through the anode cooling fins by the a i r chimney. 

COOLlt~G - The maximum tenperature rating for the external surfaces of the tube is 
250°C, and sufficient forced-air cooling must be used in all applications to keep 
the temperature of the anode (a t the base of the cooling fins) and the temperature 
of the ceramic/metal seals comfortably below the rated maximum . 

The cooling characteristics of the anode are shown in the attached graphs, for 
power levels (anode- dissipatie,1) from 20 to 40 kW and for sea level, 5000 feet, and 
10,000 feet . The designer is cautioned to keep in mind this is ABSOLUTE data, with 
pure de power, with no safety factors added, and the pressure drop figures make no 
allowance for losses in filters, ducting , and the like, 

It is considered good eng · necrin? practice to desig!1 fo-:- a naxif'lum anode core tc:.,r
erature of 225 °C, and temperature - sensitive paints are available for checking base 
and seal temperatures before any design is finalized . It is also considered good 
practice to add a 151 safe~y factor to the indicated air flow, ad allow for variables 
such as dirty air filters, rf seal heating at VHF, and the fact that the anode cooling 
fins may not be clean if the tube has been in service for some length of time, Speci..11 
attention may be required in cooling the center of the stem (base), by means of 
speci<1l d irectors or some ther provision. An aic interlock system should be incorp 
orated into the design to automatically remove all voltages from the tube in case of 
even partial failure of the tube cooling air. 

Air flow must be applied before or simultaneously with the application ot power , 
including the tube filament, and should normally be maintained for a short period of 
time after all po\,e r is r~oved to allow for tube cooldow'l. 

ELECTRICAL 

FILAMENT WARHUP REC MMEND.\TION - Filament inrush surge current must be limited to 
t wo time s rated current./rhe filament should be brought to r .-:ited voltage over -i 

two-minute period, If a step-start sequence is used the initial volt3ge npplied 
should be 1 /3 to 1/'2 the nominal r1tcd filament volti1 e, After t.o minutes the 
voltage may then be incrc,1,di .to the r..itcd Vdlue. In Lhe event of pu\,·t.'r ~a" lure 
which does not exceed 60 secL,nds the full. fil.111 1cnt ,,,lL1gc m.:1y be applied to the 
t be ins t:1nl.'1neous ly. If lhc' pow<'!" f.11. lurl' c-xccL'ds bO sPconds, the pro er 1mmcd 

warmup procc>durf' should ln' !SL·d . 

FlLAME T OPERJ\TlOt\ - The r..iled n,v:ninc1l filn,nent vt,Ltage for the tube is 15.0 \'L'l t s , 
as measured nt Lhc sncket or tube .1sc . \';irL1tion in volt,1gc should be m,1intai1ed 
withi n plus or minus tiVl' p,•rccnt, and the [ilmHL'nt 1s•,tnnup proccturc should he 

adhe ed to. 
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The peak emiss i o n capab' lity at nominal filament vo ltage i s nonnally more than that 
req 1ired for communi.cation service. A small decre<>se in filament temp"raturc dt:e to 
a reduc ion in filament voltage can incre'1se tube life by a substantL1l percenta~e . 
I t is good prac: Lice to detennine the nominal filament vo l tage fo r a particular 
~pplication that will not adversely affect e~uipment operation. This is done by 
measu -ing some i mportant parameter of perfonn.Jnce (such as plate current , powPr 
output, or distortion) while filament voltage is reduced . At some point in fiLr:,ent 
voltage there will b a noticeable change in the operating parameter being monitored, 
and the operating filament vo l tage must be slightly higher than the ll.vel at which 
deterioration was noted. When filament voltage is to be reduced in this manner i t 
should be reg11lated and held to plus or minJs one percent, and the actual operating 
value should hr! checked periodi c al l y to maintain proper operation . 

ELECTPOOE DISSIPATION RATIJGS - The maximum dissipation ratings of the tube must be 
respected t avoid da age. An exception is the plate dissipation which may be ennitted 
to ri se ;:.bove the ri.!ted rr,axirr.um during brief periods ( 10 seconds maximum) such as 
TiciY occur during tuning . 

GRID OPER,\TION - The control 6 r.:..<l has a m.1ximum dissipation rating of 1000 watts. 
Precautitms should be observed to avoid exceeding this rating. The grid bL1s anJ 
driving power shou:.d no ,illy be kept ne.1r the values shm:n in the TYPIC.\L OPERA ION 
section of the dPta sheet ~hcnever possible. 

SCRF.E;~ CPER1\TION - The power dissipated by the screen grid must not exceed 1500 
w.1tL, . Screen dissipation, in cases where there is no ac applied to the screen , is 
the .,imple product of the screen volta 6 c a nd the sc:-een current. If the sere ' n 
voltage is modulated, the sc reen dissipati0n will depend upon loading, driving po~er. 
and carrier screen voltage. 

Screen dissip.:iti<)n is likely to rise to excessive values when the plate •:oltdf.C, 
bias volta~e , or plate load .Jre removed with the tilarucnl and screen voltag•s aprl·e~ . 
Suitable protective ncans must be provided to limit screen dissipation in the c,~nt 
of circu i t fail ire . Energy limiting circuitry (which \dll c1ctivate if there is a 
fault cGndiition) '1nd spark gcip over-voltage protection are recommended -is good 
engineering proactice. 

HIG,I \'CLTACE - Norm·il oper.1ting voltabes sed ,_.ith the 4CX 1,0,000G arc de.-1.dly, ;rnd 
the equipment must be desifned properly and L'l cr.:1ti11g precnutions must be follo,,ed. 
Desibn all equipment so that no one c;in co:ne in cont.:ict with high oltages . All 
equip ent r.1Ust incluJe sofe t y enclosure· ior high-vult:ige circuits am! tenntnals, 
'.vi t h in t erlock swit hes to open primciry circLtits of the power supply and tt' discl1.1r\...1.. 
high vo l t3:c e-1p.1Lit,ns whenever access dL,ors are L1pcned. Intt>rlock S\,it..:hcs must 
not b byp ·i sscJ or "chLated" to , llow nperation with access doors open. :\ lw'.l:s 
remvmber th;it lllGll V()LT1 GE CA~~ KILL. 

FAULT rR(1rI:CTIL'N - In aJditi, ·1· to norm2l CL'L' ling ,1irfl.Jw i nterh,ck a:1J plate .1,1d 
i;crcen uver-currenl i'1tcrL,cl· , it is go,,d pr,1 tice to pn., tect the tuht' from 
intcrn;il dari;ige which c"uld rL'Sult ir,'m L'L'-,1si,1n::i.l pL1 t e arcing ,1t hiµ.h v1..1l t ,11:;c , 

In .:ill casL'S s0mL· r•t·t,tec tivt' 1·esisLtnCL, ,1t ll'dSt one ur t1,o L1hms, slwulJ be used 
in scril s 1,ill1 the tut'L .inL,Jl t" absorb power ·,111ply stored c neq,~y in c;ise .i p L1tL' 
;ire i,h(1uld ,,ccur. \'h1..'n sttir,·d L'nergy is hit;h, it is rcconu~ended tha t SL1mL ft•t :1 nf 
ell'ctr,,nic cn,wb,1r lw used \,hich will dtschaq·L' p1..'wer s u pply capaciturs 111 .is "h,n·t 

a timt :is p1..1ssiblc 1,,llu1,it1L~ indicat i c-n nf start of ;i plate :ire . 
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• 2nd Draft 17 Aug 83 
Var I an EI MAC 

San Carlos , Cali fornla 

TEST SPECIFICATION 

ELECTRON TURE, TRANS, I TT I NG TETRODE 
EXTERNAL ANODE, FORCED- AIR COOLED 

TYPE 4CX4 ,OOOGM 

Fl = 11 0 MHz 

ABSOLUTE MAXIMUM RATINGS : (See tJo+e 1) 

Parameter: Et Eb Ec2 Eel lb Pgl 

Units: Vac kVdc kVdc kVdc Ade w 

tote 2 

I ass ABl 15,0+'5% 14.0 2 . 0 - 1. 0 l J 500 
C al.l{J lo or rf l 

TEST COND 15, 0 1 .4 

~ETf-lOD OR PAR, refererices: MIL-E-1 or MIL-SH•- 31 1 

,ecommended Air-System Socket: Elf-'A.C SK-240C 

FaulT Protection : See Note 8 

Pg2 

w 

1500 

Pp 

kW 

40 

Issue Date Here 

Anode 
rel 

Seal T Cool Ing Alt , 

~C Ft. 

Note 3 Note 4 tlote 5 

250 10,000 

Note 6 

cunt i ng: See Note 7 

Envelope: Ceramic l -'ietal 

rf Radiotion Hazard: See Note 9 

METHOD 
OR PAR , 

INSP . LIMITS 
REQU I Rn'ENT OR TEST 

General 

Cathode 

4.8.5 Holding Per iod 

CONDITI ONS 

Thori atec-tungs e 
f i I ament 

P119e 1 of 5 

A L% LEVEL SYr--t3 . Min Max U JITS 

t: 72 hrs 

TYPE 4CX40,000GM 



,.JVI• \.,UI IV::, , VOi • 

METHOD INSP . LIMITS 
OR PAR. REQU IREMENT OR TEST CONDITIONS AQL t LEVEL SYMB . Min Max U JI TS 

Oua I l t y Con f ormance 
Inspection - Part 1 
( Pr oduct I on) Not e 10 

D- 30 Ca l , Vi s ua l & Mechanica l 

40, 60 I ns>'ec·i·:on Cr Jtei- J a 

1301 Fi l ament Cu r rent t = 5 minutes minimum; 0.65 11 I f : 16B 182 Aac 

See Note 11 

1261 Grid Voltage (1) Eb= 10.5 + 0 . 5 kVdc; 0.65 11 - Eel; 160 230 Ydc 
Eel/lb= 2 . 5 Ade 

-I cl: 1. 0 nAdc 

1266 Primary Grid Emission Pgl = 500 W; 0.65 11 - I sgl: 1.0 nAdc 

(control) t = 120 mininun; 
Ec2 = 0 de; 
anode = -500 to -10 0 Vdc 

1266 Primary Grid Emission Eel = 0 Vdc; 0 .65 11 -lsg2: 6.0 mAi:': 
(screen) t = 120 in imum; 

Pg2 = 2000 W; 
anode = -500 to -1000 Ydc 

Ion Current Eel = 0 Vdc; 0.65 11 lz: 1.0 uAdc 
Ec2 = 75 Vdc; 
Eb = -45 Vdc; 
t = 180; 
Ef/lc2 = 25 rnAdc 

l 261 Grid Voltage (2) Eb= 16 kVdc; 0.65 11 -Eco: 350 Vdc 
(cut- off) Eco = Eel/ I b = 20 nAdc 

1372 Current Di\ision ( 1 ) Eb= 5000 Ydc; . 65 II egk: 0 V 

Eel = -400 Vdc; 
egk/ i b = 17 a; ic2: 2.0 a 

See No-te 12 

1372 Current Division (2) Eb = Ec2 = 2000 Ydc; 0.65 11 egk: 0 V 

Eel = -400 Ydc; 
egk/ib = 27 a; lc2: 5.0 a 
See Note 12 

l 231 Pulsing Emission eb = ec2 = eel 1000 V 0.65 11 is : 200 
e-td/ i b = 100 a 

r f Operation To Be Specified o . 65 11 

Page 2 of 5 TYPE 4CX 40 , 000GM 



~an ~ar 1os, ~a, , 

METHOD IN SP. L HA I TS 
OR PAR, REQUIREMENT OR TEST CONDITIONS AOL% LEVEL SYMR , Min Max UNI TS 

Oual ity Con forMan ce 
Inspection - Part 2 

<Design) - Jote 13 

D- 30(bl Dimensions Per Out I ine Drawing 6.5 S3 

1331 DI rec t lntPrelectrode 6 . 5 S3 Ci n: 420 4RO pF 
Capacitance 

(qnd,cath,connPction l Cout: 33 43 pF 

Cop : 2.0 pF 

1331 Direct lnterPie,::trode 6 . 5 S3 Cin: 15 180 pF 
Capacitance 

(gnd . grid connecti on) Cout: 35 45 pF 

Cpk: 0.5 pF 

Ii O T E S 

1. The values show for each v::ie of service are 
based on the "a::,so I ute syster" and are not to 
be exceeded under any service conditions , 
These ratings are li mitin ~ values out side 
which the serv i cecb i I i ty o ' -'-he t ube nay be 
impai ed . In order not to exceed absolute 
ratings the eau i prient designer has the 
responsibility of de-ter in"ng n >iverage 
design value for each ratirg below the 
absolute value o f that rating by a safety 
factor so that the abso I ute va I ues w i I I never 
be exceeded under any usual conditions of 
supply voltage variation in the equipment 
itself, It does not n cessarily follow that 
comb!nat!ons of absolute naximun ratings can 
be atta lned simultaneously. 

2. Fi lamen t Inrush surge current must be I lmited 
to 300 amperes. For best rel labi I ity experi
ence has shown that the filament and Its 
intern al supporting structure should be raised 
to operating temperature over a two-minute 
~r !od. Th is should be accomplished by a I !ne
ar Increase In volta e to t~e operatino value 
over 120 seconds. This can t:,e accomplished by 
a moto r-d riven var!able tra nsformer or an 

equivalent sol id- state device . A step-start 
sequence can b • used with equ i va I ent re I i a
b i I ity, cs fol low: 

1) Turn on at 40t to 501 of operating vol t ge 
and maintain this value for 120 seconds . 
2) Increase voltage to ful I operating value . 

In the event of a power fa i I ure not exceed ing 
60 seconds the fu I I ope rat i n_ vo I tage may be 
reapplied instan-t neously , If the power fail
ure exceeds 60 seconds, the programmed warmup 
procedure should be used, In case of ener ency 
-the turn-on proqram may be bypassed w 1th no 
serious effect on rel iabil lty but normal 
startup should be programmed, 

Fi lament voltage should be measured at the 
tube base or socket, using an known -accurate 
rrns-responding meter. 

3. Under a I I operat Ing cond i t Ions the specif I ed 
maximum temperature should not be exceeded for 
the anode core or surface, the se~ls, and the 
envelope. Where I g I !fe and consistent per
formance are factors, mainta!ng temp ature 
we I I be I ow the rated max !mum Is norma I I y 
benef i c 1 a I • 

Page 3 of 5 TYPE 4CX40,000GM 



4. In al I cases o f operati on forced-air coo l I ng 

o f the anode and base ls reouired , MlnlmlJTI air 

f I ow req u I rf'fllents for the anode are shown , 

based on a axi um tube temper atur e of 225°C 

and a cool Ina air temperature of 35°C , with 

air flow hrough -the anode cooler In a base

to-anode d I r ect ion , The pressur e dr op va I ues 

shown are In inches of water for t he anode 

cooler and are aoproximate. 

SEA LEVEL 10 , 000 FEET 

Anode Air Air 

Diss , Flow Pr8sS, Flow PrP,SS , 

(kW) (cfm) Drop Ccfml Drop 

20 340 1.6 510 2 . 2 

30 660 4 . 2 970 6,3 

JO 1111) 9,4 1600 13 . 6 

Cooling of the base requires a minimum of 100 

cfm of air (at a maxinum temperature of 35°Cl 

be directed hor i zonta II y through the socket 

frcm the sides, It is preferable to direct 

this air through three equally- spaced ducts, 

Particular care should be taken to insure Hat 

the blower selec-ted for anode cooling is can

able of supplying the desired air flow at a 

back pressure eoual to the pressure drop shown 

in the table plus any drop built up in ducts 

and/or filters . At higher altitudes or ambient 

tenperatures +lie amount of cool Ing air must be 

rriodified to ob+ain equivalent cooling. Both 

base and anode coo I i nci nust be app I i ed be fore 

or simultaneously with the application of el 

Pctrode vo It ages Ci nc I ud i ng the f i I amentl and 

s'lould normally be raintained for approxi

mately 2 minutes after al I electrode voltages 

are removed, 

5. Operation at altitudes significantly above sea 

I eve I may re u ire that e I ectrode vo I tages be 

set lower than the maximum values shown. Nor

mally only the anode would require reduction, 

6 , In al I electr ical tests involving the app l I 

cation of filament voltage, the use of an air 

system socket is pe r mlsslble and forced-air 

cooling of the anode and base is permissible , 

~an Carlos , Cal , 

7, Th e tube must be mounted verti c ally , base up 

or down, 

8 , In addi tion t o t he normal plate ovPr- cur rent 

interlock, screen curr ent interl ock , and ai r

flow in ter lock , the tube mus t be protected 

frcm i nterna I damage caused by an I nter na I 

plate ar c which may occur at h i gh plate vol 
tage , A protective resistance should al ways be 

connected in seri s with each tube anode, to 

absorb power supp I y stored enerqy if an 

internal arc should occur . An electroni c c r ow

bar, which wil I discharge power supply capaci 

tors in a few microseconds after th start o f 

an arc , is r8ccmmended , The pr tection crl 

ter i a for each e I ectroce supp I y is to short 

each Plectrode to qround , one at a tirie, 

throucr c: vacuum relay switch and a section of 

#30 f.WG copper wire , Th wi re will rf'main 

intact if the criteria is met . 

9, Avoid exposure to str ong rf fields even at 

rela~ively low freouency. Absorption of rf 

en°rgy by human tissue is dependent on fre

quency. Under 300 MHz most of the energy wi I I 

pass conpletely through the h1.T1an body with 
I ittle attenuation or heating affect, Pub I ic 

hea I th agencies are concerned w i tli the hazard 

even at these frequ ncies . A widely accepted 

standard is that pr olonged exposure to rf 

radiation should be I imited t o 10 mi 11 iwatts 

per so a~e centineter , 

10, These tests are carried out lOOt by the manu

fac-turer as standard produc+lon +ests . On 

final accep-tance test·ng, sanpling in accord 

with ~'IL-STD- 105 nay be used, The AQL for the 

combi ed defectives for attributes, excluding 
mechanical, shall be H: . A tube having 1 or 

more defects shal I be counted as 1 defective, 

11, Filament voltage shall be maintained at the 

specified value for a minimum of 5 minutes 

before the filament current Is read, 

12 , The symbol egk represents peak positive volt

age between the control qrid and t he cathode, 

13, Sampling shat I be in accord with MIL- STD-105 , 
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TECHNICAL DATA 

The EIMAC 8249/ 4W300B is a ceramic/ metal , water cooled, external
anode radial-beam tetrode wi th a maximum plate dissipation rating of 300 
watts and a maximum power input rating of 500 watts. The 8249/ 4W300B is 
designed to operate wi th a heater voltage of 6.0 volts. Electrically identi
cal to the 4CX250B, it is intended for use where water cooling is preferred 
or where reserve anod e dissipation is desired. 

GENERAL CHARACTER ISTICSl 

ELECTRICAL 

Cathode: Oxide Coated, Unipotential 

Heater: Voltage 
Current, at 6.0 volts ........... . 
Cathode - Hea ter Potential ... . . . .. . 

Transconductance (Average): 
lb = 200 mAdc ...... . 

Amplification Factor (Average): 
Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . . . . 

Direct Interelectrode Capacitance (grounded cathode)2 
Input . . . . . . . . . . . . ........ ......... . 

Output .. . ... . . ... ................... . 

Feedback ......................... . 

Direct Interelectrode Capacitance (grounded grid)2 

6.0 ± 0.3 
2.6 

±150 

12, 000 

5. 0 

Input . . . . . .......................... • • • . . .. • 
Output ..................................... . . 
Feedback ........... .. ....................... . 

Frequency of Maximum Rating: 
cw ............. .. . 

V 
A 
V 

µm hos 

8249 
4W300B 

RADIAL BEAM 
POWER TETRODE 

15.7 pF 

4.5 pF 

0.04 pF 

13.0 pF 
4.5 pF 

0.01 pF 

500 MHz 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement . EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special sh ielded fixture . 

MECHANICAL 
Maximum Overall Dimensions : 

Length .. .. . .... . 
Diameter ....... . 

Net Weight ........ . 
Operating Position .... .. ... .... . 

3.407 in; 86.54 mm 
1.562 in; 39.67 mm 

5.75 oz ; 163.0 gm 
. . . . . . . . . . . . . . . . . . . Vertical , base up or down 

(Revised 11-1-73) © 1970, 1973 by Varian Printed in U.S. A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



- e 8249/ 4W3008 

Maximum Operating Temperature: 

Ceramic / Metal Seals 

Cooling . . .. ............. . 
Base . . ...... . ... .. ... . 

Recommended Air Sys tem Socket . . 

MAXIMUM RATINGS: Class Class Class 
C C AB 

Plate CW or Audio 
Mod FM orSSB - -

DC PLATE VOLTAGE ... 1500 2000 2000 
DC SCREEN VOLTAGE .. 300 300 400 
DC GRID VO LTAGE ... -250 -250 -250 
DC PLATE CURRENT . .. 0.20 0.25 0.25 
PLATE DISSIPATION ... 200 300 300 
SCREEN DISSIPATI ON .. 12 12 12 
GRID DISSIPATI ON ... 2 2 2 

VOLTS 
VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 

.. . .. . .. ... .... 250° C 

. .. . . . Water and forced ai r 
Special 9-pin JEDEC-B8-236 

. . . . . . . . . SK-600 series 

TYPICAL OPERATION: DC Plate Power Dr iving Power 
Vol tage Input Power Output 
(Vo lts ) (Watts ) (Watts) (Watts) ----

CLASS C AMPLI FIER 
CW or FM .. .. .... .. . 2000 500 3 390 
Pl ate Modu I ated .. . .... 1500 300 2 235 

CLASS AB1 AMPLIFIER 
Audio (Two tubes ) ... . . 2000 1000 0 600 
SSB (One tube ) . . .. ... 2000 500 0 300 

For full listing of ratings, constant current curves and typical ope rating conditions, see EIMAC data 
sheet for 7203/ 4CX250B. 

RANGE VALUES FOR EQUIPMENT DESIGN Min. Max . 
Heater: Current at 6.0 volts ......... .... . .... . ... . .. . . . 2.3 2.9 A 

Cathode \Varmup Time ... . . . . .. . . .... . .... . . .. .. . . . . . . 30 sec . 

Interelectr ode Capacitancesl (grounded cathode connection) 

Input ... 

Output .. 

Feedback 

14.2 

4.0 

17.2 pF 

5. 0 pF 

0. 06 pF 

1. Capacitance values are for a cold tube as measured in a shielded fixture . 

APPLICATION 

COOLING - The wate r-cooled anode requires a 

mini mum of 1/ 16 gallon of cooling water per 
minute for the rated plate dissipation of 300 
watts. The outlet-wate r temperature should not 
exceed 70° C and the system pressure should not 
exceed SO pounds per square inch . 

The ceramic / metal seals must be cooled by 

forced ai r. At frequencies below 30 MHz and when 
one of the recommended sockets is used, a flow 
rate of 1 .0 CFM is sufficient. As the operating 
frequency is increased , the air-flow rate must be 
increased. At 500 MHz a minimum of 3.8 CFM is 
required . In a ll cases, seal temperatures are the 
criteria which determine cooling effectiveness . 



---------------------- 8249 /4W3008 ii;!'®-

PIN NO. I. SCREEN GRID 
PIN NO. 2. CATHODE 
PIN NO. 3.HEATER 
PIN NO. 4. CATHODE 
PIN NO 5. LC-DO NOT USE FOR EXTERNAL CONNECTION 
PIN NO. 6. CATHODE 
PIN NO. 7. HEATER 
PIN NO. 8. CATHOCE 
CENTER PIN- CONTROL GRID 

W,A'EJt INl"UT-

H 

NUT-NYLON SWAGELOK 402.·I 

FOR 1/4" O. D. TUBING 
(SEE NOTE 3) 

J 

SEE NOTE 3 

DIM 

A 
B 
D 
E 
F 
G 

H 

J 
K 
L 
M 
N 
R 
s 
p 

MIN . 
- -

1.450 
0.750 
1.106 
- -

0. 187 

- -
0.797 
- -
- -
- -

0 .156 
- -
- -

DIMENSIONAL DATA 
INCHES MILLI METERS 

MAX. REF. MIN. MAX. 
3.407 - - - - 86.54 
1.490 - - 36.83 37.85 
0 .810 - - 19.05 20.57 
1.186 - - 28.09 30.12 
1.406 - - - - 3571 

- - - - 4 .75 - -
BASE : B8-236 

(JEDEC DESIGNATION) 
- - 0.244 - -
0 .857 - - 20.24 
1.562 - - - -
- - 0.670 - -
- - 10° - -
- - - - 3.96 
- - 0.250 - -
1.063 - - - -

NOTES: 
I. REP: OIMOISIONS ARE FOR 

INFORMATION ONLY 81 
ARE NOT ltEQ'D FOR 
INSPECTION PIJRl'OSES. 

2.l*ICONTACT SUIIMCE 
3. AXIS OF FITTINGS IS 

ON AXIS OF INDEX OF 
CEHTElt PIN AS SHOWN . 

- -
21.77 
3967 
- -
- -
- -
- -

27.00 

REF. 
- -

- -
- -

- -
- -
- -

6 .20 
- -

- -
1702 
10° 
- -

6.35 
- -





TECHNICAL DATA 

The 7034/ 4X150A and 7609 are forced-air cooled, external-anode radial-

beam tetrodes with a maximum plate dissipation rating of 250 watts and a 

maximum input-power rating of 500 watts up to 150 MHz, with reduced 

ratings applicable to 500 MHz. The 7034/ 4X150A is designed to operate 
with a heater voltage of 6.0 volts, while the 7609 is designed for operation 
at a heater voltage of 26.5 volts. Otherwise, the two tube types have 
identical characteristics. 

GENERAL CHARACTERISTICSl 

ELECTRICAL 

Cathode : Oxide Coated, Unipotential 
Heater: Voltage (7034) . . . . . . . . . . . . . . . . . . . . . . 6.0 ± 0.6 V 

Current, at 6.0 volts . . . . . . . . . . . . . . . . . . . . 2.6 A 
Cathode - Heater Potential. . . . . . . . . . . . . . . . . ± 150 V 

Heater: Voltage (7609) ...................... 26.5 ± 2.6 V 
Current at 26.5 volts . . . . . . . . . . . . . . . . . . . . 0.51 A 
Cathode Heater Potential . . . . . . . . . . . . . . . . . ±150 V 

Amplification Factor (Average): 

Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Direct Interelectrode Capacitances (Grounded Cathode) 2 

Input ............ . ..... . ......... • • • • • • • • • • • • • · · · · · · · · · 
Output (7034) ............. . ............................. • 
Output (7609) ....... . ......... . .................. . ....... . 
Feedback .... . .. . ................. . .................... . 

Frequency of Maximum Rating: 
Highest Useful Frequency : 

7034 
4X150A 

7609 
RADIAL-BEAM 

POWER TETRO DE 

7034 
4X150A 

15.7 pF 
4.5 pF 
4.2 pF 

0.03 pF 
150 MHz 
500 MHz 

1. Characterist ics and operating values are based upon performance tests. These figures may change without notice 
as the results of additional data or product ref inement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. In Shielded Fi xture. 

MECHANICAL 

Maxim um Overall Dimensions: 
Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.414 in; 61.32 mm 
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.640 _in ; 41.66 mm 

Net Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 oz; 113 gm 
Operating Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Any 

(Revised 8-1-74) 1962, 1970, 1974 Varian Printed in U.S.A. 

EIMAC division of varian / 301 indu str i al way I san carlo s / californ i a 94070 



e® 7034-7609 

2 

Maximum Operating Temperature: Glass Seals 
Ceramic Seals ..... 
Anode Core 

Cooling 
Base 
Recommended Socket 
Recommended Chimney 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN (SSB) 
Class AB1 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE 1. .......... 2000 VOLTS 

DC SCREEN VOLTAGE ......... . 400 VOLTS 

DC GRID VOLTAGE .......... -250 VOLTS 

DC PLATE CURRENT ........... 0.25 AMPERE 

PLATE DISSIPATION ........ .. . 250 WATTS 

SCREEN DISSIPATION .......... 12 WATTS 

GRID DISSIPATION ........... 2 WATTS 

1. De plate voltage rating is 1250 volts above 150 MHz. 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN, CARRIER CONDITIONS 
Class AB1 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE 1 ..... 2000 VOL TS 

DC SCREEN VOLTAGE . . . . . . . . . . . 400 VOL TS 

DC GRIC' VOLTAGE ..•....•.... -250 VOLTS 

DC PLATE CURRENT .....••.•... 0.25 AMPERE 

PLATE DISSIPATION . . . . . . . . . . . . 250 WATTS 

SCREEN DISSIPATION . . . . . . . . . • . 12 WATTS 

GRID DISSIPATION 2 WATTS 

1. De plate voltage rating is 1250 volts above 150 MHz. 

RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class C Telegraphy or FM Telephony 

(Key-Down Conditions) 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE 1 ..... 2000 VOLTS 

DC SCREEN VOLTAGE. . • • . . • • . . . 300 VOLTS 

DC GRID VOLTAGE . . .......•.. ·250 VOLTS 

DC PLATE CURRENT .•......•... 

PLATE DISSIPATION •....•...... 

SCREEN DISSIPATION .......... . 

GRID DISSIPATION ... •.... .... 

0.25 AMPERE 

250 WATTS 

12 WATTS 

2 WATTS 

1. De plate voltage rating is 1250 volts above 150 MHz. 

200 °C 
250 °C 
250 °C 

. . . . . . . . . . . . Forced Air 
Special 9-pin JEDEC-B8-236 

EIMAC SK-600 Series 
EIMAC SK-600 Series 

TYPICAL OPERATION(Frequencies to 150 MHz) 
Class AB1. Grid Driven, Peak Envelope or Modulation Crest 
Conditions 

Plate Voltage ........ .. . 
Screen Voltage ......... . 
Grid Voltage 2_ ......... . 
Zero-Signal Plate Current ... . 
Single Tone Plate Current .. . 
Two-Tone Plate Current .... . 
Sing I e-Tone Screen Current 3 .. 
Two-Tone Screen Current3 .. . 
Single-Tone Grid Current 3 .. . 
Peak rf Grid Voltage 3 ... . . 
Plate Output Power ... ... . 
Resonant Load Impedance .. . 

1000 
350 
-55 
100 
250 
190 

10 
2 
0 

50 
120 

1750 

1500 
350 
-55 
100 
250 
190 

8 
-1 
0 

50 
215 

3100 

2000 Vdc 
350 Vdc 
-55 Vdc 
100 mAdc 
250 mAdc 
190 mAdc 
· 5 mAdc 
-2 mAdc 
O mAdc 

50 V 

300 W 
4750 n 

2. Adjust to specified zero-signal de plate current. 
3. Approximate value. 

TYPICAL OPERATION (Frequencies to 150 MHz) 
Class AB1, Grid Driven 

Plate Voltage ..•........ 1000 
Screen Voltage . . . . . . . . . . 350 
Grid Voltage 2 • . . . . . . . . . -55 
Zero-Signal Plate Current . • . 100 
Carri er Pl ate Current . . . . . . 150 
Carrier Screen Current . . . . . -3 
Peak rf Grid Voltage 3. . . . . . 25 
Plate Output Power . . . . . . . 30 

2. Adjust to specified zero-signal 

3. Approximate value. 

1500 2000 Vdc 
350 350 Vdc 
-55 -55 Vdc 
100 100 mAdc 
150 150 mAdc 

-4 -4 mAdc 
25 25 V 

50 65 W 

de pl ate current. 

TYPICAL OPERATION (Frequencies to 150 'VIHz) 500 MHz 3 

Plate Voltage .. . ... 500 
Screen Voltage .•... 250 
Grid Voltage ..•.•. -90 
Plate Current ...... 250 
Screen Current 2 ..... 45 
Grid Current 2 ...... 35 
Peak rf Grid Voltage 2. 114 
Measured Ori vi ng 
Power 2 ...... . .... 4.0 
Plate Input Power •.•. 125 
Plate Output Power . . 70 
Heater Voltage .... 6.0 
2. Approximate value. 

1000 
250 
-90 
250 

38 
31 

114 

3.5 
250 
190 
6.0 

1500 
250 
-90 
250 

21 
28 

112 

3.2 
375 
280 
6.0 

2000 
250 
-90 
250 

19 
26 

112 

2.9 
500 
390 
6.0 

1250 Vdc 
250 Vdc 
-80 Vdc 
200 mAdc 

7 mAdc 
10 mAdc 

. -- V 

10 W 
250 W 
140 w2 

(4) 

3. Measured values for a typical cavity amplifier circuit . 
4. Heater voltage reduced to 5.5 volts and 24.3 volts for the 

7034 and 7609 respectively. 



7034-7609 e 
PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 

MAXIMUM RA TINGS : 

DC PLATE VOLTAGE1. . 
DC SCREEN VOLTAGE . 
DC GRID VOLTAGE 
DC PLATE CURRENT . . ...... . 
PLATE DISSIPATION 2 ...... . .. . 
SCREEN DISSIPATION 3 .. . ....... . 
GRID DISSIPATION3 ............ . 

1600 VOLTS 
300 VOLTS 

-250 VOLTS 
0.20 AMPERE 
165 WATTS 

12 WATTS 
2 WATTS 

1. De plate voltage rat ing is 1250 volts above 150 MHz. 

2. Corresponds to 250 watts at 100% sine-wave 
modulation. 

TYPICAL OPERATION (Frequencies to 150 MHz) 

Pl ate Voltage .. . ..... • . .. . 
Screen Voltage .. . . . ...... . 
Grid Voltage . . . .. . .. . 
Plate Current ...... . ... . 
Screen Current4 ........ . .. . 
Grid Current 4 . ..... .. .. . 
Peak rf Grid Voltage 4 . .... . 
Calculated Driving Power 4 . . . 
Plate Input Power 
Plate Output Power .... . . .. . 

500 
250 

-100 
200 

25 
23 

173 
4.0 
100 

47 

1000 
250 

-100 
200 

20 
21 

172 
3.6 
200 
140 

1600 Vdc 
250 Vdc 

-100 Vdc 
200 mAdc 

18 mAdc 
21 mAdc 

172 V 

3.6 W 
320 W 
250 W 

3. Average, with or without modulation. 4. Approximate value. 

AUDIO FREQUENCY POWER AMPLIFIER 
OR MODULATOR 
Class AB1, Grid Driven (Sinusoidal Wave ) 

MAXIMUM RATINGS (Per Tube): 

DC PLATE VOLTAGE ..... . 

DC SCREEN VOLTAGE . ••. ....... 

DC GRID VOLTAGE 

DC PLATE CURRENT ... 

PLATE DISSIPATION ... . ...•.... 

SCREEN DISSIPATION .•. 

GRID DISSIPATION 

1. Approximate value, 

2. Per Tube. 

2000 

400 

-250 

0.25 

250 

12 

2 

VOLTS 

VOLTS 

VOLTS 

AMPERE 

WATTS 

WATTS 

WATTS 

TYPICAL OPERATION (Two Tubes) 

Plate Voltage ... .. • . .. , • 1000 
Screen Voltage . . . . . . . . . . 350 
Grid Voltage 1 /~ • . . . . . . • . -55 
Zero-Signal Plate Current . . . . 200 
Max Signal Pl ate Current . . • . 500 
Max Si gna I Screen Current 1. . • 20 
Max Si gna I Grid Current 1 . . . . 0 
Peak af Grid Voltage 2. . . • . . 50 
Peak Driving Power • • . . . . 0 
Plate Input Power . , . . • . . . . 500 
Pl ate Output Power . . . . . . . . 240 
Load Resistance 
(Plate to Plate ) . .... •. .. • 3500 

1500 
350 
-55 
200 
500 

16 
0 

50 
0 

750 
430 

6200 

2000 Vdc 
350 Vdc 
-55 Vdc 
200 mAdc 
500 mAdc 

10 mAdc 
0 mAdc 

50 V 

0 W 
1000 W 
600 W 

s5oo n 

3. Adjust to give stated zero-signal plate current. 

NOTE: TYPICA L OPERATION data are obtained from direct measurement or by calculation from published character
istic curves . Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current var iations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of th e variations in current. In the case of Class C Service, if grid bias is obtained principal ly 
by means of a gr id resistor, the resistor must be adjustable to obtain the requ i red bias voltage when the 
correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN Min. Norn. Max. 

Heater: 7034-Current at 6.0 volts 2.3 2.9 A 

Heater: 7609- Current at 26. 5 volts 0.40 0.62 A 

Cathode Warmup Time ......... 30 60 sec 

In terelectrode Capacitances 1 (grounded cathode connection) 
Input ...... 14.5 17.0 pF 

Output (7034) . 4.0 4.8 pF 

Output (7609). 3.7 4.45 pF 

Feedback ... 0.05 pF 

1 ' In Shielded Fixture. 

3 
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APPLICATION 

MECHANICAL 

MOUNTING - The 7034 and 7609 may be opera
ted in any position. An EIMAC Air-System 
Socket, SK-600 series, or a socket having equiv
alent characteristics, is required. Sockets are 
available with or without built-in screen cap
acitors and may be obtained with either grounded 
or ungrounded cathode terminals. 

COOLING - Sufficient forced-air cooling must be 
provided for the anode, base seals, and body 
seals to maintain operating temperatures below 
the rated maximum values. Air requirements to 
maintain anode core temperatures at 200° C with 
an inlet air temperature of 50° C are tabulated 
below. These requirements apply when a socket 

of the EIMAC SK-600 series and an EIMAC SK-606 
chimney are used with air flow in the base to 
anode direction. 

SE.I! LEVEL 10,000 FEET 

Plate Air Flow Pressure Air Flow Pressure 
Dissipa- (CFM) Drop(ln. of (CFM) Drop(ln. of 
tion(watts water) water) 

200 5.2 0.58 7.8 0.85 

250 6.1 0.79 9.0 1.10 

The blower selected in a given application 
must be capable of supplying the desired airflow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. The blower must be designed to de

liver the air at the desired altitude. 
At 500 MHz or below, base cooling air re

quirements are satisfied automatically when the 

tube is operated in an EIMAC Air-System Socket 
and the recommended air flow rates are used. 
Experience has shown that if reliable long life 
operation is to be obtained, the cooling air flow 
must be maintained during standby periods when 
only the heater voltage is applied to the tube. 
The anode cooler should be inspected periodic

ally and cleaned when necessary to remove any 
dirt which might interfere with effective cooling. 

VIBRATION - These tubes are capable of satis• 
factori ly withs tan ding ordinary shock and vi
bration, such as encountered in shipment and 
normal handling. The tubes will function well in 
automobile and truck mobile installations and 
similar environments. However, when shock and 
vibration more severe than this is expected, 
it is suggested that the EIMAC 4CX300A 
or 4CX250R be employed. 

ELECTRICAL 

HEATER - The rated heater voltage for the 
7034 and 7609 is 6.0 volts and 26.5 volts, 

respectively, and the voltage should be 
maintained as closely as practicable. Short-time 

changes of ± 10% will not damage the tube, but 
variations in performance must be expected. The 
heater voltage must be maintained within ± 5% to 
minimize these variations and to obtain maximum 
tube life. 

At frequencies above approximately 300 MHz 
transit-time effects begin to influence the cath• 
ode temperature. The amount of driving power 
diverted to heating the cathode by back-bombard
ment will depend upon frequency, plate current, 
and driving power. When the tube is driven to 
maximum input as a class-C amplifier, the heater 
voltage should be reduced according to the table 
below: 

Frequency MHz 7034 7609 

300 and lower 6.00 volts 26.5 volts 
301 to 400 5.75 volts 25.3 volts 
401 to 500 5.50 volts 24.3 volts 

CATHODE OPERATION - The oxide coated 
unipotential cathode must be protected against 
excessively high emission currents. The maxi
mum rated de input current is 200 mA for plate
modulated operation and 250 mA for all other 
types of operation except pulse. 

The cathode is internally connected to the 
four even-numbered base pins and all four of the 
corresponding socket terminals should be used 
to make connection to the external circuits. At 
radio frequencies it is important to keep the 
cathode leads short and direct and to use con

ductors with large areas to minimize the induc• 
tive reactances in series with the cathode leads. 

It is recommended that rated heater voltage be 
applied for a minimum of 30 seconds before other 
operating voltages are applied. Where the circuit 

design requires the cathode and heater to be op• 
erated at different potentials, the rated maximum 
heater-to-cathode voltage is 150 volts regardless 
of polarity. 

GRID OPERATION - The maximum rated de 
grid bias voltage is -250 volts and the maximum 
grid dissipation rating is 2.0 watts. In ordinary 
audio and radio-frequency amplifiers the grid 
dissipation usually will not approach the max
imum rating. At operating frequencies above the 
100 MHz region , driving-power requirements for 



amplifiers increase noticeably. At 500 MHz as 
much as 20 watts of driving power may have to 
be supplied. However, most of the driving power 
is absorbed in circuit losses other than grid dis
sipation , so that grid dissipation is increased 
only slightly. Satisfactory 500 MHz operation of 
the tube in a stable amplifier is indicated by 
grid-current values below approximately 15 mA. 

The grid voltage required by different tubes 
may vary between limits approximately 20% above 
and below the center value, and means should be 
provided in the equipment to accommodate such 
variation. It is especially important that varia
tions between individual tubes be compensated 
when tubes are operated in parallel or push-pull 
circuits, to assure equal load sharing. 

The maximum permissible grid-circuit re
sistance per tube is 100,000 ohms. 

SCREEN OPERATION - The maximum rated 
power dissipation for the screen is 12 watts, and 
the screen input power should be kept below that 
level. The product of the peak screen voltage 
and the indicated de screen current approximates 
the screen input power except when the screen 
current indication is near zero or negative, 

In the usual tetrode amplifier, where no sig
nal vol tage appears between cathode and screen, 
the peak screen voltage is equal to the de 
screen voltage. 

When signal voltages appear between screen 
and cathode, as in the case of screen-modulated 
amplifiers or cathode-driven tetrode amplifiers, 

the peak screen-to-cathode voltage is the sum of 

the de screen voltage and the peak ac or rf 

signal voltage applied to screen or cathode. 
Protection for the screen should be provided 

by an over-current relay and by interlocking the 
screen supply so that plate voltage must be ap

plied before screen voltage can be applied. 

The screen current may reverse under certain 
conditions and produce negative current indica
tions on the screen milliammeter. This is a nor
mal character is tic of most tetrodes. The screen 
power supply should be designed with this char
acteristic in mind so that the correct operating 
voltage will be maintained on the screen under 
all conditions. A current path from screen to 
cathode must b~ provided by a bleeder resistor, 
gaseous voltage regulator tubes, or an electron 
tube s hunt regulator connected between screen 
and cathode and arranged to pass approximately 
15 milliamperes per connected screen. An elec
tron tube series regulator can be used only when 
an adequate bleeder resistor is provided. 

7034-7609 

Self-modulation of the screen in plate-mod
ulated tetrode amplifiers using these tubes may 
not be satisfactory because of the screen-voltage 
screen-current characteristics, Screen modulation 
from a tertiary winding on the modulation trans
former or by means of a small separate modulator 
tube will usually be more satisfactory. Screen
voltage modulation factors between 0. 75 and 1.0 
will result in 100% modulation for plate-modulated 
rf amplifiers using the 7034 or 7609. 

PLATE OPERATION · The maximum rated 
plate dissipation power is 250 watts, In plate
modulated applications the carrier plate dissi
pation power must be limited to 165 watts to 
avoid exceeding the plate dissipation rating with 
100% sine wave modulation. The maximum dis

sipation rating may be exceeded for brief periods 
during circuit adjustment without damage to the 
tube. 

MULTIPLE OPERA T!ON - Tubes operating in 
parallel or push-pull must share the load equally. 
It is good engineering practice to provide indiv
idual metering and individual adjustment of bias 
or screen voltage to equalize the inputs. 

Where overload protection is provided, it 

should be capable of protecting the surviving 
tube(s) in the event that one tube fails. 

VHF OPERA TIO N - The 7034 and 7609 
are suitable for use in the VHF region. Such op
eration should be conducted with heavy plate 
loading, minimum bias, and the lowest driving 
power consistent with satisfactory performance. 
It is often preferable to operate at a sacrifice in 

efficiency to obtain increased tube life. 

HIGH VOLT AGE - The 7034 and 7609 operate 
at voltages which can be deadly, and the equip

ment must be designed properly and operating 

precautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 

enclosures for high-voltage circuits and termin
als, with interlock switches to open the primary 
circuits of the power supplies and to discharge 
high-voltage condensers whenever access doors 
are opened. Interlock switches must not be by
passed or •"cheated" to allow operation with 
access doors open. Always remember that HIGH 

VOLT AGE CAN KILL. 

SPECIAL APPL/CA T!ONS-If it is desired to op
erate these tubes under conditions widely differ
ent from those given here, write to Application 
Engineering Dept., EIMAC Division of Varian, 
San Carlos, Calif. 94070 for information and 
recommendations. 

s 
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INDEX-----~ 

ANODE 

RADIATOR 

CONTROL GRID ___ ...../ 

CONTACT 

8 

ANODE DOME 

ANODE CONTACT 

AREA 

(SEE NOTE I) 

DIM . 

A 
B 
C 
D 
E 
F 
G 

H 

DIMENSIONAL DATA 
INCHES MILLI METERS 

MIN . MAX . NOM. MIN. MAX. NOM . 

2.224 2.414 59.03 62 .59 
1.610 1.640 40.89 41.65 
1. 710 1.860 43 .43 47 .24 
.750 .810 19.05 20.57 
.710 .790 18.03 20.07 

1.406 3571 
.187 4.75 

BASE: BB-236 
(JEDEC DESIGNATION J 

NOTES: 

I. LOCATION OF GUIDE LUG OF 
CONTROL GRID CONTACT MAY 
BE REFERENCED BY AN ARROW 
OR NOTCH ON THE ANODE 
RADIATOR IN THE POSITION 
SHOWN. 

PIN DATA 

PIN NO. I SCREEN GRID 

PIN NO. 2 CATHODE 
PIN NO. 3 HEATER 
PIN NO. 4 CATHODE 

PIN NO. 5 I. C.-DO NOT USE FOR EXTERNAL 
CONNECTION 

PIN NO 6 CATHODE 
PIN NO. 7 HEATER 

PIN NO. 8 CATHODE 
CENTER PIN-CONTROL GRID 



TECHNICAL DATA 

The EIMAC 8172/4X150G is an extremely compact external-anode 
tetrode intended for use as a radio-frequency amplifier, frequency multiplier, 
or oscillator at frequencies well into the UHF region or as an amplifier in 
any service requiring a high-gain tube capable of delivering high power
output at low plate-voltage. The combination of a high ratio of transcon
ductance to capacitance and a plate dissipation capability of 250 watts 
makes the tube an excellent wide-band amplifier for video applications. 

The cathode, grid and screen electrodes are mounted on conical and 
cylindrical supports giving a minimum of circuit discontinuities and lead 
inductance. The rugged cylindrical terminals , progressively larger in size , 
allow the tube to be inserted in coaxial line cavities. The screen support 
and terminal provide maximum isolation between the grid-cathode termi
nals and the plate circuit . 

In amplifier service at 500 megahertz, output power of 140 watts per 
tube, with a stage power-gain of 14, can be obtained. At 1000 megahertz 
an output power of 50 watts per tube is obtained with a power-gain of five. 

ELECTRICAL GENERAL CHARACTERISTICS 
Cathode: Oxide-Coated , Unipotential 

Heating Time 
Cathode-to-heater Potential 

Heater: Voltage 

Min. 
30 

Current - 6.2 

Nam. 
60 

2.5 

Amplification Factor ( Grid-to-Screen ) 5 
Direct Interelectrode Capacitances, Grounded Cathode: 

Input 
Output 
Feedback 

Max. 
seconds 

150 volts 

7.3 
volts 
amperes 

Direct Interelectrode Capacitances , Grounded Grid and Screen 
Input 
Output 
Feedback 

Frequency for Maximum Ratings ( CW ) 
( pulsed) 

MECHANICAL 
Base 
Maximum Operating Temperatures : 

Glass-to-Metal Seals 
Ceramic-to-Metal Seals 
Anode Core -

Operating Position -
Maximum Dimensions: 

Height 
Diameter 

Cooling 
Net Weight 
Shipping Weight ( Approximate) 

(Revised 10-15-73) © 1959, 1966, 1973 Varian 

Min. 
25.0 

4.0 

Min. 
14.5 

4.0 

8172 
4X150G 

RADIAL-BEAM 
POWER TETRODE 

Max. 

8172 
4X150G 

29.0 pf 
4.9 pf 

0 .05 pf 
Max . 

19 pf 
4.9 pf 

0 .01 pf 
500 MHz 

1500 MHz 

Coaxial 

175°c 
250 °c 
250 °c 

- Any 

2.75 inches 
1.635 inches 

Forced Air 
- 6 ounces 
1.6 pounds 

Pri nted in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class-C Telegraphy or FM Telephony 
(Key-down Conditions) 

MAXIMUM RATINGS 
DC PLATE VOLT AGE -
DC SCREEN VOLT AGE 
DC GRID VOLTAGE 
DC PLATE CURRENT -
PLATE DISSIPATION -
SCREEN DISSIPATION 
GRID DISSIPATION 

1250 VOLTS 
300 VOLTS 

- -250 VOLTS 
250 MA 
250 WATTS 

12 WATTS 
2 WATTS 

PLATE-MODULATED RADIO-FREQUENCY 
AMPLIFIER 
Class-C Telephony (Carrier conditions) 

MAXIMUM RATINGS 
DC PLATE VOLT AGE -
DC SCREEN VOLT AGE 
DC GRID VOLTAGE -
DC PLATE CURRENT -
PLATE DISSIPATION -
SCREEN DISSIPATION 
GRID DISSIPATION -

1000 VOLTS 
300 VOLTS 

-250 VOLTS 
200 MA 
165 WATTS 

12 WATTS 
2 WATTS 

RADIO-FREQUENCY POWER AMPLIFIER 
Class-8 Linear, Television Visual Service (per tube) 

MAXIMUM RATINGS 

DC PLATE VOLTAGE - 1250 VOLTS 
DC SCREEN VOLTAGE 400 VOLTS 
DC GRID VOLTAGE - 2 50 VOLTS 
DC PLATE CURRENT (Average) 250 MA 
PLATE DISSIPATION - 250 WATTS 
SCREEN DISSIPATION 12 WATTS 
GRID DISSIPATION 2 WATTS 

PLATE PULSED RADIO FREQUENCY 
AMPLIFIER OR OSCILLATOR 

MAXIMUM RATINGS 
PULSED PLATE VOLTAGE - 7000 VOLTS 
PULSED SCREEN VOLTAGE 1500 VOLTS 
DC GRID VOLTAGE - -500 VOLTS 
PULSE DURATION 5 USEC 
PULSED CATHODE CURRENT 7 AMPS 
AVERAGE POWER INPUT - 250 WATTS 
PLATE DISSIPATION - 250 WATTS 
SCREEN DISSIPATION 12 WATTS 
GRID DISSIPATION - 2 WATTS 

RADIO-FREQUENCY LINEAR AMPLIFIER 
Class-AB1 (Single-Sideband Suppressed-Carrier Operation) 

MAXIMUM RATINGS 

DC PLATE VOLTAGE -
DC SCREEN VOLTAGE 
DC PLATE CURRENT -
PLATE DISSIPATION -
SCREEN DISSIPATION 
GRID DISSIPATION -

2000 VOLTS 
400 VOLTS 
250 MA 
250 WATTS 

12 WATTS 
2 WATTS 

TYPICAL OPERATION (Frequencies up to 165 MHz) 

DC Plate Voltage 600 750 1000 1250 1250 volts 
DC Screen Voltage - 250 250 250 250 250 volts 
DC Grid Voltage -75 -80 -80 -90 -80 volts 
DC Plate Current 200 200 200 200 200 mA 
DC Screen Current* 37 37 30 20 7 mAt 
DC Grid Current* l 0 10 10 l 0 10 mAt 
Peak RF Grid Voltage* 90 95 95 105 volts 
Driving Power* 0.7 0 .7 0.7 0.8 10 wattst 
Plate Input Pow er - 120 150 200 250 250 watts 
Plate Output Pow er 85 110 150 195 140 wattst 
•Approximate values. 
tMeasured values for a typical cavity amplifier circuit. 

TYPICAL OPERATION (Frequencies up to 165 MHz) 
DC Plate Voltage 600 800 1000 v olts 
DC Screen Vo ltage - 250 250 250 volts 
DC Grid Voltage -95 -100 -105 vol ts 
DC Plate Current 200 200 200 mA 
DC Screen Current* - 35 .25 20 mA 
DC Grid Current* 8 10 15 mA 
Peak RF G rid Input Voltage* 120 120 125 vo lts 
Driving Pow er* - l l.5 2 watts 
Plate Input Power 40 60 60 w atts 
Plate Output Power 120 160 200 watts 
*Approximate values. 

TYPICAL OPERATION 
(Frequencies up to 216 MHz, 5-MHz bandwidth) 
DC Plate Vo ltage 750 1000 1250 volts 
DC Screen Voltage - 300 300 300 volts 
DC Grid Voltage -60 -65 -70 volts 
During Sync-Pulse Peak: 
DC Pl ate Current 335 330 305 mA 
DC Screen Cu rrent 50 45 45 mA 
DC Grid Current - 15 20 25 mA 
Peak RF Grid Voltage 85 95 100 v olts 
RF Driving Pow er (approx.) 7 8 9 watts 
Useful Power Output 135 200 250 watts 
Black Level: 
DC Plate Current 245 240 230 mA 
DC Screen Current 20 15 10 mA 
DC G rid Current - 4 4 4 mA 
Peak RF Grid Voltage (approx.) 65 70 75 volts 
RF Driver Power (approx.) 4.25 4.7 5 .5 watts 
Plate Power In put 185 240 290 watts 
Useful Power Output 75 110 140 wa tts 

TYPICA L PULSE OPERATION 
Single tube oscillator, 1200-MHz 

Pulsed Plate Voltage - 5 7 kV 
Pu lsed Plate Current - 4.0 6 .0 amps 
Pulsed Screen Voltage 800 1200 vol ts 
Pu lsed Screen Current 0 .3 0.4 amps 
DC Grid Voltage -200 -250 vol ts 
Pulsed G ri d Current - 0 .5 0 .6 amps 
Pulse Duration 4 5 µsec 
Pulse Repetition Rate 2500 1000 pps 
Peak Power Output - 7 17 kW 

TYPICA L OP ERATION (F requencies up to 165 MHz 
peak-envelope conditions except where noted) 

DC Plate Voltage 1000 1250 volts 
DC Screen Voltage 350 350 v olts 
DC Grid Voltage* -55 -55 volts 
Zero-Signal DC Plate Current 100 100 mA 
Peak RF Grid Voltage** - 50 50 vo lts 
DC Plate Current 250 250 mA 
DC Screen Current** - 1 0 9 mA 
Pl ate Input Power 250 310 w atts 
Plate Output Power 120 170 watts 
Two-Tone Average 

DC Plate Current 190 190 mA 
Two-Tone Average 

DC Screen Current** - 2 -1 mA 
*Approximate val ues. 

.. Adjust gr id bias to obtain listed zero-signal plate current. 

NOT E: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curve s and confirmed by direct tests. Adj ustment of the rf grid 
drive to obtain the specified plate current at the specified grid bias, screen voltage, and plate voltage is assumed. If this procedure is fol lowed, there will 
be little variation in output power when tubes are changed, even though there may be some variations in grid and screen currents. The grid and screen 
currents which result when the de sired plate current is obtained are incidental and vary from tube to tube. These current variat ions cause no difficulty so 
long as the circui t maintains the correct voltage in the presence of the variations in current. If grid bias is obtained principally by means of a gr id resistor, 
the resistor must be adjustable to obtain the requi red bi as voltage when the correct rf driving voltage is applied. 
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MECHANICAL 
Mounting-The 4X150G may be mounted in 

any position. The concentric arrangements of 
the electrode terminals permits the use of the 
tube in coaxial line or cavity type circuits to 
advantage. 

Connections to the contact surfaces should 
be made by means of spring-finger collets 
which have sufficient pressure to maintain a 
good electrical contact at all fingers. Points of 
electrical contact should be kept clean and free 
of oxidation to minimize rf losses. 

Cooling - The 4X150G requires sufficient 
forced air to keep the glass-to-metal seals below 
175 °C and the ceramic-metal seals and anode 
core below 250 °C. The air flow must be started 
when power is applied to the heater and must 
continue without interruption until all electrode 
voltages have been removed from the tube. 

Effective cooling of the anode is accomplished 
by directing six cubic feet per minute of air 

through the anode cooler. This flow is obtained 
at a pressure drop across the cooler of approxi
mately 0.25 inch of water column . The grid, 
cathode and heater terminals are cooled by high 
velocity air directed at the terminals and the con
necting collets which aid in the removal of heat 
from the terminals by conduction. The volume 
required will depend upon the socket arrange
ment and should be adequate to keep the metal
to-glass seals below 175 °C and the center heat
er terminal below 250 °C. 

The air requirements stated above are based 
on operation at sea level an ambient temperature 
of 20 ° C. Operation at high altitudes or at high 
ambient temperatures requires a greater volume 
of air flow. 

Temperature of the external parts of a tube 
may be measured with the aid of a temperature
sensitive lacquer. 

ELECTRICAL 
Heater - The rated heater voltage for the 

4X150G is 2.5 volts , and should be maintained 
at this value plus or minus five percent. At fre
quencies above 300 megahertz, transit time ef
fects begin to influence the cathode tempera
ture. The amount of driving power diverted to 
cathode heating will depend on frequency , plate 
current and drivin g power. When the tube is 
driven to maximum input as a class-C CW ampli
fier , the heater voltage should be reduced ac
cording to the following table. 

Frequency Heater Voltage 

301 to 400 MHz 2.4 volts 
401 to 500 MHz 2.3 volts 

At low duty, in pulse service, no reduction in 
heater voltage is normally required up to 1500 
MHz. 

Cathode - The oxide-coated unipotential 
cathode must be protected against excessively 
high emission currents. The maximum de plate 
current must be limited to 250 mA under CW 
conditions. Pulse current must never exceed 
6.0 amperes. 

Where it is necessary to operate with some 
heater-to-cathode potential, the maximum heat
er-to-cathode voltage is 150 volts regardless of 
polarity. 

Grid Dissipation-Maximum grid dissipation 
is 2.0 watts. In ordinary af and rf amplifiers 
the grid dissipation usually will not reach this 
level. Above 100 MHz drive power requirements 
increase , but most of this increase is absorbed 
in circuit losses rather than in grid dissipation. 
Satisfactory operation at 500 MHz in a "straight 
through" amplifier is indicated by grid currents 

below approximately 15 milliamperes. Grid cir
cuit resistance should not exceed 100,000 ohms 
per tube. 

Screen-Grid Operation - The maximum 
rated power dissipation for the screen grid is 12 
watts, and the screen input power should be 
kept below that level. The product of the peak 
screen voltage and the indicated de screen cur
rent approximates the screen input power except 
when the screen current indication is near zero 
or negative. 

In the usual tetrode amplifier, where no sig
nal voltage appears between cathode and screen, 
the peak screen voltage is equal to the de screen 
voltage. 

\Vhen screen voltages appear between screen 
and cathode, as in the case of screen-modulated 
amplifiers or cathode-driven tetrode amplifiers, 
the peak screen-to-cathode voltage is the sum of 
the de screen voltage and the peak ac or rf sig
nal voltage applied to screen or cathode. 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be ap
plied before screen voltage can be applied. 

The screen current may reverse under certain 
conditions and produce negative current indi
cations on the screen milliammeter. This is a 
normal characteristic of most tetrodes. The 
screen power supply should be designed with 
this characteristic in mind so that the correct 
operating voltage will be maintained on the 
screen under all conditions. A current path 
from screen to cathode must be provided by a 
bleeder resistor , gaseous voltage regulator tubes 
or an electron tube shunt regulator connected 



between screen and cathode and arranged to 
pass approximately 15 milliamperes per con
nected screen. An electron tube series regulator 
can be used only when an adequate bleeder re
sistor is provided. 

Self-modulation of the screen in plate-modu
lated tetrode amplifiers using these tubes may 
not be satisfactory because of the screen-voltage 
screen-current ch aracteristics. Screen modula
tion from a tertiary winding on the modulation 
transformer or by means of a small separate 
modulator tube will usu ally be more satisfac
tory. Screen-voltage modulation factors between 
0.75 and 1.0 will result in 100 % modulation for 
plate-modulated rf amplifiers u sing the 4X l 50G. 

Plate Operation - The maximu m rated 
plate-dissipation power is 250 watts. In plate
modulated applications the carrier plate-dissi
pation power must be limited to 165 watts to 
avoid exceeding the plate-dissipation rating with 
100 % sine wave modulation. The maximum 
dissipation rating may be exceeded for brief per
iods during circuit adj ustment without damage 
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to the tube. 

UHF Operation - The 4X l 50G is suitable 
use in the UHF region . Such operation should 
be conducted with heavy plate loading, mini
mum bias , and the lowes t driving power consis
tent with satisfactory perform an ce. It is of ten 
preferable to operate at a sacrifice in efficiency 
to obtain increased tube life. 

Mu ltiple Operation-Tubes operating in par
allel or push-pull m ust sh are the load equally. 
It is good engineering practice to provide indi
vidual metering and individual adju stments of 
bias or screen voltage to equ alize the inputs. 

Where overload protection is provided, it 
should be capable of protecting the survivin g 
tube ( s ) in the event th at one tube fails . 

Specia l Applications- If it is desired to oper
ate these tubes u nder condition s widely differ
ent from those given here. write to Power Grid 
Tube Di vision, EIMAC Division of Varian, 301 
Industrial Way , San Carlos , CA 94070, for in
fo rmation and recommendations. 
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The Eimac 4X500A is an external-anode tetrode having a maximum plate dissipation rating of 
500 watts. Its small size and low-inductance leads permit efficient operation at relatively large outputs 
well into the VHF region. The screen grid is mounted on a disc which terminates in a connector ring 
located between grid and plate , thus making possible effective shielding between the grid and 
plate circuits . The grid terminal is located al the center of the glass base to facilitate single-tube 
operation in coaxial circuits. 

The combination of low grid-plate capacitance, low screen-lead inductance and functionally 
located terminals contributes to the stable operation of the 4X500A at high frequencies, making 
neutralization unnecessdry in most cases and greatly simplifying it in others. 

GENERAL CHARACTERISTICS 

ELECTRICAL 
Filament: Thoriated Tungsten 

Voltage 

Current 

Amplification Factor (Grid-to-Screen) 

Transconductance {l,=200 ma., E.=2500v., E, 2 = 500v.) 

Direct lnterelectrode Capacitances Grounded Cathode : 

In put 

Output 

Feedback 

Frequency for Maximum Rating, 

MECHANICAL 
Base 

Ma ximum Operating Temperatures: 

G lass-lo-Metal Seals 

Anod e Core 

Recommended Socket 

Operating Position 

Maximum Dimension: 

Height 

Diameter 

Cooling ( See following page) 

Net Weight 

Shipping Weight (Approximate) 

RADIO FREQUENCY POWER AMPLIFIER 
AND OSCILLATOR 

Class-C FM or Telegraphy (Key-down conditions, I tube) 

MAXIMUM RATINGS (Frequenc ies up to 120 Mc. ) 

D-C PLATE VOLTAGE - 4000 MAX. VOLTS 

D-C SCREEN VOLTAGE 500 MAX. VOLTS 

D-C GRID VOLTAGE -500 MAX. VOLTS 

0 -C PLATE CURRENT 350 MAX. MA. 

PLATE DISSIPATION 500 MAX. WATTS 

SCREEN DISSIPATION 30 MAX. WATTS 

GRID DISSIPATION 10 MAX. WATTS 

(Effective 1-1-64) c 1961, 1964, 1968 by Varian 

Min . Norn . Max. 

5 volts 

12 .2 13.7 amperes 

4.5 b.5 

5200 umhos 

I O.b 14.4 uuf 

4.9 6.9 uuf 

0.1 uuf 

120 me . 

TYPICAL OPERATION · ( Per tube , at 

D-C Plate Voltage 

0-C Plate Current -

0-C Screen Voltage 

0-C Screen Current 

0-C Gr id Voltage -
D-C Grid Current 

Driving Power (approx. ) 

Useful Power Output {approx. ) 

4X500A 
RADIAL-BEAM 

POWER TETRODE 

Special 4 pin 

175 ° C 

175° C 

Eimac SK900 

Vertical, base up or down 

110 Mc.) 

2500 3000 

310 310 

500 500 

26 24 

4.75 inches 

2.b25 inches 

Forced Ai r 

1. 7 pounds 

6 pounds 

4000 Volts 

315 Ma. 

500 Volts 

22 Ma . 

--150 -150 -150 Volts 

15 lb 16 Ma . 

5 5 5 Watts 

475 bOO 835 Watts 

Printed in U.S.A. 



-Iii!! 4X500A---------------------------

RADIO FRE(?UENCY POWER AMPLIFIER 

Class-B Linear Amplifier, 

Television Visual Service 

MAXIMUM RATINGS (Frequencies below 

D-C PLATE VOLTAGE 

220 me.) 

3000 MAX. VOL TS 
350 MAX. MA. 
500 MAX. VOLTS 

D-C PLATE CURRENT 
D-C SCREEN VOLTAGE 
D-C GRID VOLTAGE 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

- -500 MAX. VOLTS 
500 MAX. WATTS 

30 MAX. WATTS 
10 MAX. WATTS 

TYPICAL OPERATION 
(Per tube at peak synchronizing level, 5-Mc. bandwidth , assumed load 
resistance 3,000 ohms per tube .)' 

D-C Plate Voltage 
0 -C Screen Voltage 
D-C Grid Voltage 
D-C Plaie Current 
D-C Screen Current (approx .} 
D-C Grid Current (approx.) -
Peak R-F Grid Voltage 
Driving Power, 220 M c. (approx .) 
Plate Power Input 
Power Output 

BLACK LEVEL 
D-C Plate Current 
D-C Screen Current 
0 -C Grid Current 
Plate Power Input 
Plate Dissipation 
Power Output 

1850 
500 

-100 
285 

20 
10 

140 
15 

525 
300 

215 
2 
2 

400 
230 
170 

2400 
500 

-100 
400 ' 

35 
15 

185 
25 

960 
600 

Volts 
Volts 
Volts 
Ma . 
Ma . 
Ma . 
Volts 
Walls 
Walts 
Watts 

300 Ma . 
3 Ma . 
5 Ma . 

720 Watt, 
380 Watt, 
340 Walls 

1 Operaling conditions at p eak s-.,.·nchroniz1ng level may be permitted to 
exceed max:mum ratings of the tube because of ·h'? Jo,... dut, fac.for. 
M axirnum ratings apply to black' level cona f1ons. 

NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves and confirmed by direct 
tests. Adjustment of the r-f grid drive to obtain the specified plate current at the specified grid bias, screen voltage, and plate 
voltage is assumed. ff this procedure is followed, there will be little variation in output power when tubes are changed , even 
though there may be some variations in grid and screen currents. The grid and screen currents which result when the desired 
plate current is obtained are incidental and vary from tube lo tube. These current variations cause no difficulty so long as 
the circuit maintains the correct voltage in the presence of the variations in current. ff grid bias is obtained principally by 
means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the correct r-f driving voltage 
is applied. 

APPLICATION 
MECHANICAL 

Mounting-The 4X500A must be operated vertically. 
The base may be down or up. The recommended 
socket for this tube is the SK-900 Air-System Socket. 

Cooling-Forced-air cooling must be provided to 
hold the glass-to-metal seals and the anode cooler core 
below the maximum rated temperature of l.50 °C. 

A flow rate of 20 cfm will be adequate for opera
tion at sea level and with an inlet air temperature up 
to 50°C. Under these conditions, 20 cfm of air flow 
corresponds to a pressure difference across the tube 
and SK-900 socket of 2.25 inch of water column. Ex
perience has shown that if reliable long-life opera
tion is to be obtained, the cooling air flow must be 
maintained during standby periods when only the 
heater voltage is applied to the tube. 

At higher altitudes increased air flow will be re
quired. For example, at an altitude of 10,000 feet , a 
flow-rate of 29 cfm will be required and will be ob
tained with a pressure drop across tube and socket of 
3.25 inch of water column. In selecting a blower for 
use at high altitudes, care must be taken to assure that 
the blower is designed to deliver the desired volume 
of air at the corresponding pressure drop and at the 
particular altitude. 

The pressure drop figures indicated above are 
those measured directly at the air gage hole in the 
SK-900 air system socket. In the event that a socket is 
not used, and a plenum pressure drop measurement is 
required, this plenum pressure drop rating must equal 
the pressure drop figures indicated above multiplied 
by 1.5 for the specific application. 

ELECTRICAL 

Filament Operation-For maximum tube life the 
filament voltage, as measured directly at the filament 

pins, should be the rated voltage of 5.0 volts. Varia
tions in filament voltage must be kept within the 
range from 4. 75 to 5.25 volts. 

Control Grid Operation-The d-c voltage for the 
4X500A should not exceed 500 volts . If grid leak bias 
is used, suitable means must be provided to prevent 
excessive plate or screen dissipation in the event of 
loss of excitation, and the grid-leak resistor should be 
made adjustable to facilitate maintaining the bias volt
age and plate current at the desired values from tube 
to tube. In operation above 50 Mc. , it is advisable to 
keep the bias voltage as low as is practicable. 

Screen Grid Operation-Power dissipated by the 
screen of the 4X500A must not exceed 30 watts. Screen 
dissipation is likely to rise to excessive values when 
the plate voltage, bias voltage, or plate load are re
moved with filament and screen voltages applied. Suit
able protective means must be provided to limit screen 
dissipation to 30 watts in event of circuit failure. 

Plate Operation-The maximum rated plate-dissipa
tion power is 500 watts. Plate dissipation in excess of 
the maximum rating is permissible for short periods of 
time, such as during tuning procedures. 

Multiple Operation-Tubes operating in parallel or 
push-pull must share the load equally. It is good engi
neering practice to provide for individual metering 
and individual adjustment of the bias or screen voltage 
to equalize the inputs. 

Where overload protection is provided, it should 
be capable of protecting the surviving tube/ s in the 
event that one tube should fail. 
Special Applications- If it is desired to operate 
this tube under conditions widely different from 
those given here, write to Application Engineering 
Department, Eimac Division of Varian, San Carlos, 
California for information and recommendations. 
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DIMENSIONS 

REF MIN . 
A 1.9 80 
B -559 
C 2.36 5 
D 
E .500 
F 1.438 
G .156 
H .062 
J I 
K 1.406 
L 1.344 
M ,438 
N 4.250 
p 1.490 
R 44° 
s 44° 
T .308 
u 
V 

*STRAIGHT SIDE 
AVAILABLE FOR 
CONTACT 

IN INCHES 

MAX. 
2.020 

, 573 
2.385 
2.625 

1.562 

1.125 
l.594 
1.406 
.562 

4.750 
1.510 
46° 
46'" 
.318 

.031R 

.094R 
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TECHNICAL DATA 

The EIMAC 6816, 6884, and 7843 are compact external 
anode ceramic / metal radial-beam tetrodes for use in rf power 
amplifier or oscillator service, linear rf power amplifier ap

plications , and as audio amplifiers or modulators. The 6816 
has a 6.3 volt heater, while the 6884 has a 26.5 volt heater, 
and both are designed for transverse-flow forced-air cooling 
of the anode. The 7843 has a 26.5 volt heater and its anode 
is designed for conduction cooling. 

All three types have an F 1 rating of 1215 MHz for full
rated power input, and are tested to give a useful power 

output of 80 watts at 400 MHz and 40 watts at 1200 MHz. 

GENERAL CHARACTERISTICSl 

ELECTRICAL 

Cathode: Oxide Coated Unipotential 
Heater Voltage (6816) ........... . 
Heater Current (at 6.3 V) ......... . 

Heater Voltage (6884, 7843) ... . ... . 

Heater Current (at 26.5 V) ........ . 

Amplification Factor (Average): 
Grid to screen . . . . . . . . . . . . . . . .. 

Direct Interelectrode Capacitances 2 

Control Grid to Cathode .......... . 
Control Grid to Screen Grid ........ . 
Screen Grid to Anode . . . . . . . . . . . . . 

6.3 :t: 10% V 
2.0 A 

26.5 :t: 10% V 
0.53 A 

18 

13.0 pF 
17.5 pF 

6816 
6884 
7843 

RADIAL-BEAM 
POWER TETRODES 

6816/ 6884 

7843 

Control Grid to Anode ...................................... . 
4.7 pF 

0.05 pF 
0.01 pF 
0.33 pF 

Anode to Cathode ......................................... . 
Screen Grid to Cathode .. . .................................. . 

1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
a result of additional data or product refinement . EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture, in accordance with Electronic In
dustries Association Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions: 6816 & 6884 7843 
Length ........................... . 1.930 In; 49.02 mm 1.955 In; 49.66 mm 

Diameter ......................... . 1.265 In; 32.13 mm 1.120 In; 28.45 mm 
Net Weight .......................... . 2.0 oz; 56.7 gm 1. 7 oz; 48.2 gm 
Operating Position ..................... . Any Any 

(Effective 11-15-71) © by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



6 816 /68 84/7 843 

2 

Cooling: 
Type 6816, 6884 ................. · · 
Type 7843 ...................... · 

Operating Temperature, Maximum, all three types: 

...... Forced Air 
Conduction Cooled 

Ceramic/ Metal Seals and Anode Core .............. . 250° C 

. Special Coaxial 

Erie 2948-000 
E. F. Johnson 124-152-1 

J ettron 89-001 
Erie 2929-001 

Base (all types) ........................... • • • • 
Recommended Sockets (Screen Grid bypass capacitor included): 

Recommended Screen Grid bypass capacitor (separate unit):. 

RANGE VALUES FOR EQUIPMENT DESIGN Min. 
1.84 
0.48 

Max. 

2.26 V 
0.60 A 

Heater Current (Type 6816, at 6.3 volts) . 
(Type 6884, 7843, at 26.5 volts) 

Cathode Warmup Time (all types) ........ . 
Interelectrode Capacitances 1 

Control Grid to Cathode .. 
Control Grid to Screen Grid. 
Screen Grid to Anode 
Control Grid to Anode .. 
Anode to Cathode 
Screen Grid to Cathode 

60 

11.0 

15.0 
4.2 

0.20 

15.0 

20.0 
5.2 

0.065 
0.013 

0.45 

Sec 

pF 

pF 
pF 
pF 
pF 
pF 

1. Capacitance values are for a cold tube as measured in a special sh ielded f ixture, in accordance wi th Electroni c ln
dustr i es Association Standard RS-1 91 . 

RADIO FREQUENCY LINEAR AMPLIFIER 
Grid-driven , Class AB 1 

ABSOLUTE MAXIMUM RATINGS : 

DC PLATE VOLTAGE ....... . .. . . 
DC SCREEN VOLTAGE ... .. ...•.. 
DC GRID VOLTAGE ..... .. ..... . 
DC PLATE CURRENT 1 ........ . . . . 
PLATE DISSIPATION 2 . . ........ . . 
SCREEN DISSIPATION . ......... . 

1000 VOLTS 
300 VOLTS 

-100 VOLTS 
.180 AMPERE 
115 WATTS 
4.5 WATTS 

TYPICAL OPERATION (Frequencies to 30 MHz) Class AB 1 
Grid Driven, Peak Envelope or Modulation Crest 
Conditions 

Plate Voltage . . . . . . . . . . . . . 650 850 Vdc 
Screen Voltage .......• . .... 300 300 Vdc 
Grid Voltage 3 ............. -18 -18 Vdc 
Zero Signal Plate Current IO O o O I 40 40 mAdc 

Single-Tone Plate Current ...... 100 100 mAdc 

Two-Tone Pl ate Current . . .. . .. 75 75 mAdc 
Single-Tone Screen Current4 . ... 8 4 mAdc 
Two-Tone Screen Current 4_ . ... . 3.5 2 mAdc 
Resonant Load Impedance .. .. . . 2200 3500 0. 
Usefu I Power Output5 PEP . . . . . . 25 40 w 
Distortion Products 63rd: . ... '. -35 -30 dB 

5th: . . ... -40 -35 dB 

1. The maximum rating for a signal having a minimum 
peak-to-average power ratio less than 2.0 , such as 
single-tone operation , is 180 mAdc. During short 
periods of circuit adjustment under single-tone 
conditions, the average anode current may reach 
the level of 250 mAdc. 

2. With proper cooling for Types 6816 and 6884 and 
with adequate heat sink for Type 7843. 

3. Adjust for the specified zero-signal plate current • 
4. Approximate value. 
5. Approximate value delivered to the load. 
6. Referenced against one tone of a two equal-tone 

signal. 



RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR Class C Telegraphy or FM Telephony 

(Key-Down Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE ........... 1000 VOLTS 

DC SCREEN VOLTAGE ........ .. 300 VOLTS 

DC GRID VOLTAGE ......... .. . -100 VOLTS 

DC PLATE CURRENT . . ......... 0.180 AMPERE 

PLATE DISSIPATION 1, .......... 115 WATTS 

SCREEN DISSIPATION .. . ....... 4.5 WATTS 

GRID DISSIPATION . . . . . . . . . . . . 1.0 WATT 

PLATE MODULATED POWER AMPLIFIER 
Class C Telephony 

(Key-Down Carrier Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE ...... . ..... 800 VOLTS 

DC SCREEN VOLTAGE ........... 300 VOLTS 

DC GRID VOLTAGE ............. -100 VOLTS 

DC PLATE CURRENT ............ 0.150 AMPERE 

PLATE DISSIPATION 1 ............ 75 WATTS 

SCREEN DISSIPATION . . . . . . . . . . . 4.5 WATTS 

GRID DISSIPATION .... . ........ 1.0 WATT 

AUDIO FREQUENCY POWER AMPLIFIER & 
MODULATOR Grid-driven, Class AB1 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE ........... 1000 VOLTS 

DC SCREEN VOLTAGE .......... 300 VOLTS 

DC PLATE CURRENT ........... 0.180 AMPERE 

PLATE DISSIPATION 1 ......... 115 WATTS 

SCREEN DISSIPATION .......... 4.5 WATTS 

1. With proper cooling for Types 6816 and 6884 and 

with adequate heat sink for Type 7843. 

2. Adjust for specified zero signal plate current. 

3. Approximate value. 

AUD.IQ FREQUENCY POWER AMPLIFIER & 
MODULATOR Grid-driven, Class AB 2 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE ...... . . . 
DC SCREEN VOLTAGE . ... .. .•.. 
DC PLATE CURRENT .......... . 
DC GRID CURRENT .......... . 
PLATE DISSIPATION1 .......... . 
SCREEN DISSIPATION ......... . 
GRID DISSIPATION .... ... .... . 

1000 VOLTS 
300 VOLTS 

0.1 80 AMPERE 
0.030 AMPERE 

115 WATTS 
4.5 WATTS 
1.0 WATT 

1. With proper cooling for Types 6816 and 6884 and 
with adequate heat sink for type 7843. 

2. Adjust for specified zero signal plate current. 
3. Approximate value. 

6816/6884/7843 

TYPICAL OPERATION 
400 MHz 1200 MHz 

Plate Voltage ..... . ..... 400 900 900 Vdc 

Screen Voltage .......... 200 300 300 Vdc 

Grid Voltage ..... ' . .... -35 -30 -22 Vdc 

Plate Current ..... .. .. .. 150 170 170 mAdc 

Screen Current 2 . . . . . . . .. 5 1 1 mAdc 

Grid Current 2, .... ...... 3 10 4 mAdc 

Driving Power2 .......... 3 3 5 w 
Useful Power Output 3 .. ... . 23 80 40 w 

1. With proper cooling for Types 6816 and 6884 and 
with adequate heat sink for Type 7843. 

2. Approximate value. 
3. Approximate power delivered to the load . 

TYPICAL OPERATION AT 400 MHz 

Plate Voltage ...•......... 
Screen Voltage .....•....... 
Grid Voltage ... ... .... . .. . 
Plate Current ......... . ... . 
Screen Current2 ... ......... . 
Grid Current 2 ............. . 
Peak Screen Voltage 2 

(100% modulation) ....... .. . 
Driving Power2 ............ . 
Usefu I Power Output 3 ........ . 

400 
200 
-20 
100 

5 
5 

150 
2 

16 

700 Vdc 
250 Vdc 
-50 Vdc 
130 mAdc 

10 mAdc 
10 mAdc 

150 V 

3 w 
45 w 

1. With proper cooling for Types 6816 and 6884 and 
with adequate heat sink for Type 7843. 

2. Approximate value . 
3. Approximate power delivered to the load. 

TYPICAL OPERATION, Class AB 1 

Values are for 2 tubes 

Plate Voltage ..... . 

Screen Voltage ........... . 

Grid Voltage ~ ........... . 
Peak Drive Voltage, grid-to-grid. 

Zero Signal Plate Current ..... 

Maximum Signal Plate Current .. 

Zero Signal Screen Current 3_ ... 

Maximum Signal Screen Current ~ 
Effective Load Resistance 

(plate to plate) ... . ..... . 
Maximum Signal Power Output3 .. 

TYPICAL OPERATION. Class AB2 
Values are for 2 tubes 

Plate Voltage ........... . 
Screen Voltage .. ......... . 
Grid Voltage 2 ........... . 
Peak Drive Voltage, grid-to-grid . 
Zero Signal Plate Current ..... 
Maximum Sign a I Plate Current . . 
Zero Signal Screen Current 3 .... 
Maximum Signal Screen Current 3. 
Maximum Signal Grid Current~ .. 
Effective Load Resistance 

(plate to plate) . ......... . 
Driving Power3 ........ . .. . 
Maximum Signal Power Output 3_ . 

650 

300 

-15 

30 

80 

200 

0 

20 

4330 

50 

650 
300 
-15 
46 
80 

355 
0 

25 
15 

2450 
0.3 
85 

850 Vdc 

300 Vdc 

-15 Vdc 

30 V 

80 mAdc 

200 mAdc 

0 mAdc 

20 mAdc 

7000 n 
80 W 

850 Vdc 
300 Vdc 
-15 Vdc 
46 V 

80 mAdc 
355 mAdc 

0 mAdc 
25 mAdc 
15 mAdc 

3960 n 
0.3 W 
140 W 

3 
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APPLICATION 

4 

ELECTRICAL 

HEATER/ CATHODE OPERATION - The rated 
heater voltage for the 6884 and the 7843 is 26.5 
volts, and for the 6816, 6.3 volts, as measured at 
the base of the tube. Variations must be restricted 
to plus or minus ten percent, and where long life 
and consistent performance are factors, variation 
from the nominal value should be held to plus or 
minus five percent. 

Because the cathode is subjected to consid
erable back bombardment (transit-time heating) as 
the frequency is increased, with resultant in
crease in cathode temperature, the heater voltage 
should be reduced in some applications, depend
ing on operating conditions and frequency, to 
prevent overheating of the cathode and resultant 
short tube life. 

ANODE CURRENT - The 6816, 6884, and 7843 
are rated for 180 mAdc of continuous anode cur
rent. During short periods of circuit adjustment 
under CW or single-tone conditions, the average 
anode current may be as high as 250 mAdc, but 
care must be taken to keep the time period when 
the current is above the rating as brief as possi
ble in order to prevent tube overheating. 

HIGH VOLTAGE - The 6816, 6884, and 7843 
operate at voltages which can be deadly and the 
equipment must be designed properly and opera
ting precautions must be followed. Equipment 
must include safety enclosures for high-voltage 
circuits and terminals, with interlock switches to 
open the primary circuits of the power supplies 
and to discharge high voltage condensers when
ever access doors are opened. Interlock switches 
must not be bypassed or "cheated" to allow oper
ation with access doors open. Always remember 
that HIGH VOLTAGE CAN KILL. 

MECH ANI CA L 

MOUNTING & SOCKETING - The 6816, 6884, 
and 7843 may be mounted in any position. Soc
kets such as the E.F. Johnson 124-152-1, 
Erie 2948-000, Jettron 89-001, or equivalent may 
be used as long as there are no unusual circum

stances which would allow the ceramic / metal 
base seal temperatures to exceed the rated maxi

mum of 250° C. Mounting should be such that free 
movement of air past the base by convection is 
possible, or when forced-air cooling is being pro-

vided for the anode, some of this air may be bled 
off to provide for come circulation past the tube 
base. 

The 7843 mounting is normally controlled by its 
heat-sink configuration and location. If air move
ment is restricted in the base area, the socket 
may also require coupling to a heat sink in order 
to limit base seal temperatures. 

VIBRATION - These tubes are capable of satis
factorily withstanding ordinary shock and vibra
tion, such as encountered in shipment and normal 
handling. The tubes will function well in automo
bile and truck mobile installations and similar 
environments. However, when shock and vibration 

more severe than this are expected, it is sug

gested the EIMAC 745 7 be employed. 

COOLING (6816 & 6884) - Forced-air cooling 
must be provided to maintain the anode core and 
seal temperatures within the maximum rating. For 
best cooling efficiency a close-fitting insulated 
cowl assembly should be used to direct air past 
the anode cooling fins, and with such a cowl 12 
cfm of air at 50° C maximum at sea level is suffi
cient to limit the anode core temperature to 225CC. 
With a short section of cowl, the required pressure 
drop to produce this air flow is approximately 0.1 
inch of water. At higher altitudes, additional air 
is required. For 10,000 feet, for example, flow 
rate and pressure drop values will both increase 
by a factor of 1.46. The equipment designer is 
cautioned to allow for some air circulation around 
the base of the tube to maintain temperatures well 

within ratings, and if necessary some of the air 

available for anode cooling should be bled into 
the vicinity of the base to provide a small amount 
of forced circulation. 

COOLING (7843) - This tube is designed for use 
in a conduction-cooled system, where tube anode 
heat is transferred to a heat sink, which in turn 
may be cooled by natural (free) convection, 
forced-air convection, liquid cooling, or a com
bination of these methods. Anode dissipation is 
normally limited only by the allowable temperature 
rise for the seals and the anode core . The nomin
al dissipation rating of 115 watts may be realized 
with re latively simple heat sink configurations, 
with higher dissipation levels possible with more 



thorough designs. In all cases, however, the 
cooling s ystem must maintain the anode and cer
amic / metal seal temperatures below 250° C, and 
in cases where long life and consistent perform

ance are factors, cooling in excess of minimum 
requirements is normally beneficial. 

Intimacy of contact and pressure are two factors 
which will effect transfer of heat from the tube 
anode to the heat sink. A good thermally conduc
tive compound should be used in the interface 
between the anode and the sink to reduce thermal 
resistance of the joint. Examples of commercially 
available thermal joint compound are : 

WAKEFIELD 120-Wakefield Engineering Co., 
Wakefield, MA 01880. 
DOW CORNING 340-Dow Corning Corp., Midland, 
Ml 48640. 
ASTRODYNE THERMAL BOND 312-Astrodyne 
Inc., Burlington, MA 01803. 
G.E . INSULGREASE G641-General Electric Co., 
Cleveland, OH 44117 . 

The designer is cautioned to allow for some move

ment in the socket mount to assure that the anode 
makes good contact to its heat sink without in
terference. If the tube anode and the sink are not 
making intimate contact, heat transfer will be 
seriously affected. The designer is encouraged to 
use temperature-sensitive paint or other tempera
ture-sensing devices in connection with any 
equipment design before the layout is finalized. 

GRID OPERATION - The maximum rated de grid 

bias voltage is -100 volts and the maximum grid 
dissipation rating is 1.0 watts. In normal appli
cations the grid dissipation will not approach the 
maximum rating. 
At operating frequencies above the 100 MHz 
region, driving-power requirements for amplifiers 
increase noticeably. However, most of the driving 
power is absorbed in circuit losses other than 
grid dissipation, so that grid dissipation is in
creased only slightly. Satisfactory VHF / UHF 
operation of the tube in a stable amplifier is 
indicated by grid current values below approxi
mately 15 mAdc. 
The grid voltage required by different tubes may 
vary between limits approximately 20% above and 
below the center value, and means should be pro
vided in the equipment to accommodate such 
variation. It is especially important that varia
tions between individual tubes be compensated 
when tubes are operated in parallel or push-pull 

6816/6884/7843 

circuits, to assure equal load sharing. 
The maximum permissible grid-circuit resistance 
per tube is 25,000 ohms. 

SCREEN OPERATION - The maximum rated 
power dissipation for the screen grid is 4 .5 watts, 
and the screen input power should be kept below 

this level. The product of peak screen voltage 
and the indicated de screen current approximates 
the screen input power except when the screen 
current indication is near zero or n e g a t iv e. 

In the usual tetrode amplifier, where no signal 

voltage appears between cathode and screen, the 
peak screen voltage is equal to the de screen 
voltage. 

The screen current may reverse under certain 
conditions and produce negative current indica
tions on the screen milliammeter. This is a normal 
characteristic of most tetrodes. The screen power 
supply should be designed with this characteris
tic in mind so that the correct operating voltage 
will be maintained on the screen under all con
ditions. A current path from screen to cathode 

must be provided by a bleeder resistor or shunt 

regulator connected between screen and cathode. 
A series regulator circuit can be used only when 
an adequate bleeder resistor is provided . 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be on 
before screen voltage can be applied. 

MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally. 
It is a good engineering practice to provide indiv
idual metering and individual adjustment of bias 
or screen voltage to equalize the inputs . 
Where overload protection is provided, it should 
be capable of protecting the surviving tube(s) in 
the event one tube fails. 

VHF OPERATION - The 6816, 6884, and 7843 
are suitable for use in the VHF / UHF region. 
Such operation should be conducted with heavy 
plate loading, minimum bias, and the lowest 
driving power consistent with satisfactory per
formance. It is often preferable to operate at a 
sacrifice in efficiency to obtain increased tube 

life. 

INTERELECTR ODE CAPACITANCE - The act
ual internal interelectrode capacitance of a tube 

is inc reased by many variables in most applica
tions, such as stray capacitance to the chassis, 

5 
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capacitance added by the socket used, stray 

capacitance between tube terminals, and wiring 
effects. To control the actual capacitance values 
within the tube, as the key compone nt involved, 
the indust r y a nd the Military Services use a 
standard test procedure as described in Elec
tronic Industries Association Standard RS-191. 
This requires the use of specially constructed 
test fixtures which effectively shield all external 
tube leads from each other and eliminates any 
capacitance reading to "ground". The test is 
performed on a cold tube. Other factors being 
equal, controlling internal tube capacitance in 
this way normally assures good interchangeabil
ity of tubes over a period of time, even when the 
t ube may be made by different manufacturers. The 
capacitance values shown in the manufacturer's 
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6816/ 6884 

technical data, or te st specifications, normally 

are taken in accordance with Standard RS-191. 
The equipment designer is therefore cautioned to 
make allowance for the additiona l capacitance 
values which will exist in any norma l a pplication. 
Actual measurements should be taken with the 
socket and mounting which represent a pproximate 
final layout if capacitance va lues are highly si g
nificant in the design. 

SPECIAL APPLICATIONS - If it is desired to 
operate an y of these tubes und e r conditions 
widely different from those given here, write to 
Power Grid Division, Attention : Applications, 
EIMAC Division of Varian, 301 Industrial Way, 
San Carlos, CA 94070, for information and recom
mendations. 

A'IIOOE CO!I.OUCTION 
COOLI NG CYLI NDER 

t.',;)C[ T[li "~INAL 

GRI0·r.0 I TERMINAL 

HEATE R T ERM I N AL 

cc 

7843 

OI MENSK>NAl QIJ'A 

DIM 
IHOE5 .. l.l.Jl,£TERS ... ...,, R£F - ..... RU 

A 1830 1930 46 48 4902 

NOTE With the cyhndr1cal surfaces of anode terminal. sO"een g-1d temun
al, control grid tet"mmal. heater-cathode terminal, and heater term
inal clean, smooth. aid free from burrs, the tube shall enter a gage 
wh ich defines diameters which are concentric w1thm 0 .001 inch 
10.03 rnnJ. with diameters as fol lows· 

DIM ... 
1805 

OIIIEHSIONAI.Dm 
IN0£5 .. L.L.OEID!S 

MAX R£F ... ..... RU 
I 955 45 85 4966 

8 I ?SS I 265 3 37 32 13 
C I 000 I 060 2540 2692 
D 1090 I ,so 27 26 2997 
E 0 165 4 19 
F 0350 0 390 8 8 9 991 
G 0 140 3 56 -
H 0 160 0190 406 483 
J 0 120 30S -
K 0095 2 4 1 
L 0 100 3 05 
M 0050 127 
N I 085 2756 
p 0. 985 2 5 0 2 
Q 0 735 1867 
R 0 480 12 19 
s - 0 072 I 83 
T 0240 0 260 610 6 60 
u 0054 I 37 
V 0 200 5 08 
w O 035 0 89 
X 0050 I 27 
y 0060 I 52 
z 0 090 2 29 

AA 0 1s 24 -
88 I 120 2845 
cc - - 1020 - I 

Radiator band 
Anode rermmal 
Grid No. 2 (screen] terminal 
Gr id No. 1 (control) terminal 
Heater-cathode terminal 
Heate,- termma I 

1.3 16 tn . 
1.1 20 
1. 020 
0.765 
0 .520 
0.240 
0.072 

33. 43 mm 
28.45 
25,91 
19.43 
13.2 1 
6 . 10 
1.83 

C 

D 

M 

0 
R 

In oo, 

0 895 
0 165 
0 340 
0 140 
C 150 
0 120 
0095 
0 100 

0 
I 0 85 

0 985 
0 73 5 
0 480 

I 0 80 
0905 

0 4 10 

0 200 

0 050 

S 0072 
T -- 0 260 
U O 0 54 

25 15 
22 73 

419 
A64 

'"" 381 
305 
2 41 
254 
0 

2756 
25.02 
1867 
12 12 

137 
NOTE With the cytindncal surfaces of anode temiinal, scr~n god 1ermin• W O 780 

al, control grid termina l, heater-cathode termmal. and hea ter term- 1-J-ty'::_J:;nto'",/Mlf-i-_:__:__'--:._'--_ __f_'--:._'--_-'-c_-~ ff--~-J 
inal clean. smooth, and free from burrs. the tube shall enter a gage z 0090 

1981 
I"" 
229 

~~~hn:t•:~t~ ~:::::;: a":f~~~o=-~ con~tric w1 1h1n 0.001 inch AA I pn 
BB I"'"' .... 

Anode proper 0.952 In . 24. 19 mm Cr In "-00 1524 
Anode terminal 1, 120 28.45 DD 0 0 
Grid No. 2 (screen) terminal 1.020 25.91 
Grid No . 1 !control) terminal 0,765 19,43 
Heater-cathode terminal 0.520 13. 21 
Heater tenrunal 0.240 6.10 
Ax,al pm 0.072 1.83 

27 43 
22 99 

10 4 1 

5 0 8 

I 27 

I 83 
660 

o o 4 s 
?S 01 
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TECHNICAL DATA 

The 8560A is a ceramic/ metal conduction-cooled, external-anode radial
beam tetrode intended for use as an rf amplifier or oscillator or in audio 
amplifier or modulator service. 

The 8560A has electrical characteristics which are s i mi 1 a r but not 
identical to the 7203/ 4CX250B. 

Anode dissipation is limited only by heat-sink capability, and the tube 
is designed for operation at a heater voltage of 6.0 volts. 

GENERAL CHARACTERISTICSl 

ELECTRICAL 

Cathode: Oxide Coated, Unipotential 
Heater : Voltage .......................... . 
Current, at 6.0 volts ....................... . 
Cathode-Heater Potential, Maximum 

Amplification Factor (Average): 

6.0 ± 0.3 V 
2.6 A 

±150 V 

8560A 

CON DU CTIO N-CO O LED 

RADIAL-BEAM 

POWER TETRODE 

Grid-to-screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Direct Interelectrode Capacitances (Grounded Cathode) 2 

Cin .................................................. . 
Cout ................................................. . 
Cgp .................................................. . 

Frequency of Maximum Rating: 
cw ....... . ................ . ......................... . 

16.5 pF 
4.6 pF 

0.04 pF 

500 MHz 

1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product ref inement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In
dustries Associat i on Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions : 
Length ....................................... . 2.445 in ; 62.1 mm 
Diameter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.630 in ; 41.4 mm 

Net Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ oz; 235 gm 
Operating Position ........... . .............................. ·. . . . . Any 
Maximum Operating Temperature: 

Ceramic/ Metal Seals and Anode Core .... 250°C 
Cooling: Conduction Cooled 

Recommended Beryllium Oxide thermal link ....................... EIMAC SK-1920 
Recommended Socket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EIMAC SK-660 Series 
Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Special 9-Pin JEDEC B8-236 

(Effective 7-15-71) © by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN (SSB) 
Class AB1 

MAXIMUM RATINGS 

DC PLA TE VOLTAGE. . • • . . . . . . . . 2000 VOLTS 

DC SCREEN VOLTAGE.... .. . . ... 400 VOLTS 

DC GRID VO LTAG E • . . • . • . . . . . . -250 VOLTS 

DC PLATE CURRENT . • . . . . • • . . . . 0.25 AMPERE 

PLATE DISSIPATION . . . . . . . See COOLING NOTE 

SCREEN DISSIPATION . . . . . • . . . . . 12 WATTS 

GRID DISSIPATION ..•• .. •. . • . . 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN. CARRIER CONDITIONS 
Class A B1 

MAXIMUM RATINGS 

2 WATTS 

DC PLATE VOLTAGE. . . . • . • . • . . . 2000 VOLTS 

DC SCREEN VOLTAGE . • . . . . • • . • 400 VO LTS 

DC GRID VOLTAGE . . . • . . . . • • . . -250 VOLTS 

DC PLATE CURRENT . . . . . . . . . . • . 0.2 5 AMPERE 

PLATE DISSIPATION .• ••...• See COOLING NOTE 

SCREEN DISSIPATION •......•... 

GRID DISSIPATION . •. .. • . • ... • 

12 WATTS 

2 WATTS 

RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class C Telegraphy or FM Telephony 

(Key-Down Conditions) 

MAXIMUM RATINGS 

DC PLATE VOLTAGE •.•.••••• • 2000 VOLTS 

DC SCREEN VOLTAGE •••••••.• • • 300 VOLTS 

DC GRID VOLTAGE ........ ... . -250 VOLTS 

DC PLATE CURREN T •• .. ••• ••••. 0.25 AMPERE 

PLATE DISSIPATION .. ... .. See COOLING NOTE 

SCREEN DISSIPATION ........... 12 WATTS 

GRID DISSIPATION ............ 2 WATTS 

TYPICAL OPERATION (Frequencies to 175 MHz) 
Cl ass AB1, Grid Driven, Peak Envelope or Modulation Crest 
Conditions 

Plate Vol tage . . . . . . • . . . . 1000 
Screen Voltage . . . . . . . . . . 350 
Grid Voltage 1. . . . . . . . . . . -55 
Zero-Signal Pl ate Current. . . . 100 
Single Tone Pl ate Current . . . 250 
Two-Tone Plate Current . . . . . 190 
Single-Tone Screen Current2. . 10 
Two-Tone Screen Current4. . . 2 
Single-Tone Grid Current4 . • . 0 
Peak rf Grid Voltage2 . . . . . . 50 
Plate Output Power . . . . . . . 120 
Resonant Load Impedance . . . 2000 

1500 
350 
-55 
100 
250 
190 

8 
-1 
0 

50 
215 

3000 

2000 
350 
-55 
100 
250 
190 

5 
-2 
0 

Vdc 
Vdc 
Vdc 
mAdc 
mAdc 
mAdc 
mAdc 
mAdc 
mAdc 

50 V 

300 W 
4000 n 

1. Adjust to specified zero-s ignal de plate current. 
2. Approximate value. 

TYPICAL OPERATION (Frequencies to 175 MHz ) 
Class A B1, Grid Driven 

Plate Voltage .... . ..... . . 1000 1500 2000 Vdc 
Ser een Voltage .. . •. ...... 350 350 350 Vdc 
Grid Voltage 1 . . . .. .....•. -55 -55 -55 Vdc 
Zero-S ignal Plate Current . .. . 100 100 100 mAdc 
Carrier Plate Current . .. . ... 150 150 150 irAdc 
Carr ier Screen Current .. .... -3 -4 -4 mAdc 
Peak rf Gr id Vol tage2 .• . .•• . 25 25 25 V 

Pl ate Output Power ........ 30 50 65 w 

1. Adjust to speci f ied zero-signal de plate cu rrent 

2. Approximate value . 

TYPICAL OPERATION (Frequenc ies to 175 MHz) 500 MHz 

Plate Voltage . •• .• •. 500 1000 1500 2000 2000 Vdc 
Screen Voltage . . ... 250 250 250 250 300 Vdc 
Grid Voltage • ••.• • • -90 -90 -90 -90 -90 Vdc 
Plate Current ••.•.•• 250 250 250 250 250 mAdc 
Screen Current 1 • .••• 45 38 21 19 10 mAdc 
Grid Currentl • . •. . •• 35 31 28 26 25 mAdc 
Peak rf Grid V oltage1 .. 114 114 112 112 --- V 

Measured Driv i ng 
Power 1 ••••••.. • •• 4.0 3.5 3.2 2.9 w 

Plate Input Power • •• • 125 250 375 500 500 w 
Plate Output Power • . . 70 190 280 390 225 w 
Heater Voltage • . •.• 6.0 6,0 6.0 6.0 5.5 V 

1. Approximate value. 

COOLING NOTE : When using the SK- 1920 BeO thermal link between the anode and heat sink, the maximum a l lowable 
thermal gradient from the hottest part of the anode to the heat sink is 1.9°C per watt of anode dissi
pation. Examp le: Maximum anode temperature = 250 ° C; maximum heat s ink temperature for 200 watts 

of anode dissipation is then 25o oc_ 200W = 145 0c 
1.9 °C / W 
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PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carri er Conditions ) 

MAX IMUM RATING S 

DC PLA TE VOLTAGE . . . . . . . . . 1500 VOLTS 
DC SCREEN VO LTAGE . . 300 VOLTS 
DC GRID VOLTAG E . . . . . . . . . . • -250 VOLTS 
DC PLATE CURREN T . . . . . . . . . . . . 0.20 AMPERE 
PLATE DI SS IPATION1 . ... .... See COOLING NOTE 
SCREEN DISSIPATION2... . ....... 12 WATTS 
GRID DISSIPA TI ON2 . . . . . . • . . . . . 2 WATTS 

1. Corresponds to 250 watts at 100% sine-wave modu
lati on . 

2. Average, with or without modulation. 

AUDIO FREQUENCY POWER AMPLIFIER 
OR MODULATOR 
Class AB , Grid Driven (Sinusoi dal Wave ) 

MAXIMUM RA TINGS (Per Tube ) 

DC PLA TE VOLTAG E 

DC SC REE VO LT AGE 

DC GR lu VOLTAGE . 

DC PL A TE CURREN T .. 

PLATE DI SSIPATION .. 

SCREE N DISSIPATION 

GRID DISSIPATION ... 

1. Approximate value . 

2000 VOLTS 

400 VOLTS 

-250 VOLTS 

0.25 AMPERE 

See COOLING NOTE 

12 WATTS 

2 WA TTS 

TYPICAL OPERATION (Frequenc ies t o 175 MHz ) 

Plate Vo ltage ... . 
Screen Voltage . . . 
Grid Voltage . .. . 
Plate Current ... . 
Screen Current~ .. 
Grid Current 3 . . ... .. . 
Peak rf Grid Vol tage .. . 
Calculated Driving Power . .. 
Plate Inpu t Power . 
Plate Output Power ...... . 

3. Approximate value. 

TYPICAL OPERATION (Two Tubes) 

Pl ate Voltage . .. . 
Screen Voltage .. . 
Grid Vol tage 1 3 .. 
Zero-Signal Plate Curren t 
Max Signal Plate Cu rrent 
Max Si gna I Screen Current 1 . 
Max Signal Grid Current1 . 
Peak af Grid Vol tage 2 ... 
Peak Driving Power 
Plate Input Power 
Pl at e Out pu t Power 
Load Resi s tance 

(pla te to plate) ... . . . 

500 1000 
250 250 

-1 00 -1 00 
200 200 

31 22 
15 14 

118 117 
1.8 1.7 
100 200 

60 145 

1000 
350 
-55 

200 

500 
20 

0 
50 

0 
500 
240 

3500 

1500 
350 
-55 

200 

500 
16 

0 
50 

0 
750 
43 0 

6200 

1500 Vdc 
250 Vdc 

-100 Vdc 

200 mAdc 
20 mAdc 
14 mAdc 

117 V 

1.7 W 
300 W 
235 W 

2000 Vdc 
350 Vdc 
-55 Vdc 

200 mAdc 
500 mAdc 
10 mAdc 

0 mAdc 
50 V 

0 w 
1000 W 

600 W 

9500 0 

2. Per Tube. 3. Adjust t o give s tated zero-signal plate current . 

NO TE TYPICAL OPERATION dat a are obtained from direct measuremen t o r by calculation from published character
ist i c curves. Adjustment of the r f grid vol t age t o obta in t he specif ied pla te curren t at the specified bias , 
screen and plate voltages is assumed. If this procedure is followed, there w ill be little varia t ion in outpu t 
power when the tube is changed , even t hough there may be s ome variation in grid and screen cu rrent. The grid 
and screen currents which resul t when the desired pla te cur ren t is obt ai ned are inci dental an d vary from tube 
to t ube . These curren t va rIatIons cause no difficulty so long as the ci rcuit maintains t he correc t vol tage in 
the presence of the varia ti ons in current. In t he case of Class C Service, i f g r id b ias i s obtained princiµally 

by means of a gr 1d resistor , the resistor must be adj ustable to obtain the requ ired bias vol t age when the 
correc t rf grid voltage is applied . 

RANGE VALUES FOR EQUIPMENT DESIGN 

Heater Current, at 6.0 volts ...... ..... .. . 
Interelectrode Capacitances (grounded cathode) 1 

Cin . 

Cout ........ . 
Cgp ..... . . . . . 

Cathode Warmup Time 

Min. 

2.3 

14.2 
4.0 

30 

17.2 pF 

5.0 pF 

0.06 pF 
sec 

1. Capacitance va lues are for a co ld tube as measured in a special shie lded fixture in accordance with EIA Standard 
RS- 191. (See A PPLICATI ON N OTE on Capacitance) 

3 
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MOUNTING & SOCKETING - The 8560A may be 
mounted in any position, but its mounting is nor
mally controlled by the heat sink configuration 
and location . Where possible, the socket can be 
mounted on a bracket which in turn is mounted to 
the heat sink so that the one sink will act for re
moval of heat from the tube anode and also the 

tube base . The EIMAC SK-1920 beryllium oxide 
(BeO) thermal link is available for use between 
the tube anode and the heat sink. BeO is a cera
mic material which exhibits high thermal conduc
tance, similar to aluminum, and high electrical 
resistance and low loss typical of ceramics. Pro
perly installed, it provides a low thermal resis
tance path allowing the anode heat to be transfer

red to the heat sink, while providing electrical 

isolation between the anode and the sink. 
The EIMAC SK-660 series of sockets are de

signed for use in heat-sink applications. The 
SK-660 and SK-660A both use a high-alumina 
ceramic body, while the SK-661 and the SK-661A 
use a BeO body. The SK-661A includes a bracket 
which is adaptable to some heat-sink design ap
plications. 

VIBRATION & SHOCK - The 8560A is capable 
of satisfactorily withstanding ordinary shock and 
vibration, such as encountered in shipment and 
normal handling. The tube will function well in 
automobile and truck mobile installations and 
similar environments. However, when shock and 
vibration more severe than this are expected, it 

is suggested that other, more rugged, EIMAC tube 
types be considered. 

COOLING - This tube is designed for use in a 
conduction-cooled system, where the anode is in 
direct intimate contact with a heat sink, or 
coupled to the heat sink by means of a Be0 ther
mal link. The heat sink in turn can be cooled by 
natural (free) convection, forced-air convection, 
liquid cooling, or a combination of these methods. 

The design choice is determined by the tube a p

p lication, but in all cases the cooling system 

must maintain the anode and the ceramic / metal 
seal temperatures below 250° C. 

Intimacy of contact and pressure are two fac
tors which will effect transfer of heat from the 
tube anode to the heat sink, whether direct or 
through a thermal link such as the EIMAC SK-
1920. A good thermally conductive compound 
should be used in the interface between mating 
parts to reduce thermal resistance of the joints. 

Examples of commercially available thermal joint 
compound a re: 

WAKEF IELD 120 - Wakefield Engineering Co., 
Wakefield, Mass. 01880. 

DOW CORNING 340-Dow Corning Corp., 
Midland, Mich. 48640 

ASTRODYNE THERMAL BOND 312 - Astra
dyne Inc ., Burlington, Mass . 01803. 

G.E. INSULGREASE G641 - G.E . Company, 
Cleveland, Ohio 44117. 

The method of fastening the tube to the heat 
sink should provide reasonable compression to 
reduce interface thermal resistance. When it is 
desired to insulate the anode from the heat sink, 
the E IMAC SK-1920 thermal link is recommended, 
as it is the correct size and thickness to match 

the physical and electrical characteristics of the 
8560A tube. 

Socketing is accomplished with one of the 
units mentioned earlier, mounted so as to provide 
a path for heat from the base of the tube to a 
heat-sink surface. The designer is cautioned to 

allow for some lateral movement in the socket 
mount, and to make sure the anode (or anode / 
thermal link combination) is flat against the heat 
sink before the socket mounts are tightened, or 
heat transfer may be seriously affected. 

In all cases, temperature of the tube anode and 
the ceramic / metal seals is the limiting factor, 
and the equipment designer is encouraged to use 
temperature-sensitive paint or other temperature
sensing devices in connection with any equipment 
design before the layout is finalized. 

HEATER - The rated heater voltage for the 
8560A is 6.0 volts and should be maintained as 
closely as practical. Short-time changes of ±10% 
will not damage the tube, but variations in per
formance must be expected. The heater voltage 

must be maintained within ±5% to minimize these 
variations and to obtain maximum tube life. 

At frequencies above approximately 300 MHz, 
transit-time effects begin to influence the cathode 

temperature. The amount of driving power diverted 
to heating the cathode by back-bombardment will 

depend on frequency, plate current, and driving 
power. When the tube is driven to maximum input 
as a Class-C amplifier, the heater voltage should 
be reduced according to the f o 11 owing table: 

Frequency (MHz) Ef 0f olts) 

3 00 or lower 6.00 
301 to 400 5.75 
401 to 500 5.50 



CATHODE OPERATION - The oxide coated 
unipotential cathode must be protected against 
excessively high emission currents. The maxi
mum rated de input current is 200 mA for plate
modulated operation and 250 mA for all other 
types of operation except pulse. 

The cathode is internally connected to the 
four even-numbered base pins and all four of the 
corresponding socket terminals should be used 
to make connection to the external ci rcuits. At 
radio frequencies it is important to keep the 
cathode leads short and direct and to use con
ductors with large areas to minimize the induc
tive reactances in series with the cathode leads. 

It is recommended that rated heater voltage be 
applied for a minimum of 30 seconds before other 
operating voltages are applied. Where the circuit 

design requires the cathode and heater to be op

erated at different potentials, the rated maximum 

heater-to-cathode voltage is 150 volts regardless 
of polarity. 

GRID OPERATION - The maximum rated de 
grid bias voltage is -250 volts and the maximum 
grid dissipation rating is 2.0 watts. In ordinary 

audio and radio-frequency amplifiers the grid 
dissipation usually will not approach the max
imum rating. At operating frequencies above the 
100 MHz region, driving-power requirements for 

amplifiers increase noticeably. At 500 MHz as 
much as 20 watts of driving power may have to 
be supplied. However, most of the driving power 
is absorbed in circuit losses other than grid dis
sipation, so that grid dissipation is increased 
only slightly. Satisfactory 500 MHz operation of 
the tube in a stable amplifier is indicated by 
grid-current values below approximately 15 mA. 

The grid voltage required by different tubes 

may vary between limits approximately 20% above 
and below the center value, and means should be 
provided in the equipment to accommodate such 
variation. It is especially important that varia
tions between individual tubes be compensated 
when tubes are operated in parallel or push-pull 

circuits, to assure equal load sharing. 
The maximum permissible grid-ci rcuit re

sistance per tube is 100,000 ohms. 

SCREEN OPERATION - The maximum rated 
power dissipation for the screen i•s 12 watts, and 
the screen input power should be kept below that 
level. The product of the peak screen voltage 
and the indicated de screen current approximates 
the screen input power except when the screen 
current indication is near zero or negative. 

8560A 

In the usual tetro~e amplifier , whe re no sig
nal voltage appears between cathode and screen, 
the peak screen voltage is equal to the de screen 
voltage. 

When signal voltages appear between screen 
and cathode, as in the case of screen-modulated 
amplifiers or cathode-driven tetrode amplifiers, 
the peak screen-to-cathode voltage is the sum of 
the de screen volta ge and the peak ac or rf 

signal voltage applied to sci;een or cathode. 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be ap
plied before screen voltage can be applied. 

The screen current may reverse under certain 
conditions and produce negative current indica
tions on the screen milliammeter. This is a nor
mal characteristic of most tetrodes . The screen 

power supply should be designed with this char
acteristic in mind so that the correct operating 
voltage will be maintained on the screen under 
all conditions. A current path from screen to 
cathode must be provided by a bleeder resistor, 
gaseous voltage regulator tubes, or an electron 

tube shun t regulator connected 1::etween screen 
and cathode and ar ranged to pass approximately 
15 milliamperes per connected screen. An elec

tron tube series regulator can be used only when 

an adequate bleeder resistor is provided. 

Self-modulation of the screen in plate-mod
ulated tetrode amplifiers using these tubes may 
not be satisfactory because of the screen-voltage 
screen-current characteristics. Screen modulation 
from a tertiary winding on the modulation trans
former or by means of a small separate modulator 
tube will usuall y be more satisfactory . Screen

voltage modulation factors between 0. 75 and 1.0 

will result in 100% modulation for plate-modulated 

rf amplifiers using the 8560A. 

PLATE OPERATION - The maximum rated 
plate dissipation power is 250 watts . In plate
modulated applications the carrier plate dissi
pation power must be limited to 165 watts to 
avoid exceeding the plate dissipation rating with 
100% sine wave modulation. The maximum dis

sipation rating may be exceeded for brief periods 

during circuit adjustment without damage to the 
tube. 

MULTIPLE OPERATION - T ubes operating in 
parallel or push-pull must sha re the load equally. 
It is good engineering practice to provide indiv
idual metering and individual adj ustmen t of bias 
or screen voltage to equalize the inputs. 

5 
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Where overload protection is provided, it 
should be capable of protecting the surviving 
tube(s) in the event that one tube fails. 

VHF OPERATION - The 8560A is suitable 
for use in the VHF region. Such operation should 

be conducted with heavy plate loading, minimum 

bias, and the lowest driving power consistent 
with satisfactory performance. It is often prefer
able to operate at a sacrifice in efficiency to 
obtain increased tube life. 

DANGER-BERYLLIUM OXIDE CERAMICS (BeO) 
Do not alter, grind , lap, fire, chemically clean, or 
perform any other operation on the SK-1920 Bery 1-

lium Oxide thermal link used with the 8560A or 

any other equivalent section of BeO used with 
the 8560A. Norma l use of Beryllium Oxide cer
amics parts is not hazardous, but the user is cau
tioned that breathing small quantities of the dust 
or fumes from Beryllium Oxide can seriously 
injure or kill. 

HIGH VOLTAGE - The 8560A operates at volt
ages which can be deadly, and the equipment 

must be designed properly and operating pre
cautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages . All equipment must include safety 
e nclosures for high-voltage circuits and terminals, 
wit h interlock switches to open the primary cir 
c uits of the power supplies and to discharge high 

voltage condensers whenever access doors a re 

opened. Inte rlock switches must not be bypassed 
o r "cheated " to allow operation with access 

d oors open.Always remember that HIGH VOLT 
AGE CAN KILL. 

PIN NQ. I SCREEN GRID 

PIN NO. 2 CATHODE 

PIN NO. 3 HEATER 

PIN N0.4 CATHODE 

PIN NO. 5 LC. 00 NOT US E FOR 

EXTERNAL CON

PIN NO. 6 CATHODE 

PIN NO. 7 HEATER 
PIN NO. 8 CATHOD E 

CENTER PIN - CONT ROL GRIO 

INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications , such as stra y capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube , as the key component 
involved , the indus tr y and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con
structed test fixtures which effectively shield 
all extern a 1 tube leads from each other and 
eliminates an y capacitance reading to " ground". 

The test is performed on a cold tube. Other 

factors being equal, controlling internal tube 

capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, e ven when the tube may be made by dif
ferent manufacturers. The capacitance values 
shown in the manufacturer 's technical data , or 
test specifications , normally are taken in ac
cordance with Standard RS-191. 

The equipment designer is therefo re cau

tioned to make allowance for the actual capaci
tance values which will exist in any normal 
a pplication. Measureme nts should be taken with 
the socket and mounting which represent ap
proximate final layout if capacitance values are 
highly significa nt in the design. 

SP ECIAL APPLICATIONS-If it is desired to op
erate these tubes under conditions widely diffe r

ent from thos e given here, write to Application 

Enginee ring Dept., EIMAC Di vision of Varian, 
San Carlos, Ca lif. 94070 for information and 

recommendati ons. 

o, MENSKJNAI. QjITTI 

DIM. 
IH0£5 IILU-£TERS 

MIN. MAX. RU - IWC. 

A 2 ""' 2.445 - 58.55 62.10 
B 1620 1630 - 4 1 15 4 1.40 
C 1.53 0 1. 590 - 38.86 40 .39 

REF 
-

- -
- -

NECT ION 
------< B ,__ __ _ 

D - - - - - - - - - -

6 

SURFACE O ---~ 

SEENOTES ~ 
4 a 5 , AND 
ROUGHNE SS@ 

C 

SCREEN GRID 

E 0660 D.74 0 - -
F - - 1.40 6 
G 0.187 -

BASE: 88-2 36 
H {JEDEC DESIGNATION) 
J 0.559 0.572 -
K 0.240 - -
L l.~25 1. 540 -
M - 32AA -
N 89° 91° -
p 88" 92° 
R 0.270 0. 3 10 
s - 1.1 9 4 -
T 1. 338 - - -

NOTES: 

I. * CONTACT SURFACE . 

2. REF. DIMS. ARE FOR INF. 
ONLY AND ARE NOT REQO. 

FOR INSP PURPOSES. 
3. SUR . a TO BE PERP. TO 

INDEX KEY LATERAL AXIS 

WITHIN ® LI MITS AND 
ON SAM E SIDE. 

-
-

16.76 18.BC - -
- - 35.71 -
4 7 5 - -

14.20 14 53 
6 .10 - -

38.74 39.12 - -
- - 32AA -
89° 91° 
88° 92° 

6 86 787 - -
- - 30.33 -

3 3.98 - - -

4 . SUR O MUST BE FLAT 

WITHIN 001 8 PERP TO 

SUR. b WITH IN @LIMITS. 
5 . SUR. O TO BE FREE OF 

ANY CODI NG 8 LABELING . 
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TECHNICAL DATA 

The 8876 is a ceramic/ metal forced-air cooled, external-anode radial 
beam tetrode with a maximum plate dissipation rating of 250 watts and a 
maximum input-power rating of 500 watts. The 8876 is designed for very 
long life and reliable performance in oscillator, amplifier, or modulator ser
vice. In most applications, it may be used as a direct replacement for the 

7203/ 4CX250B, with only minor circuit retuning required. 

GENERAL CHARACTERISTICS1 

ELECTRICAL 

Cathode: Oxide Coated, Unipotential 
Heater : Voltage ........... . 

Current, at 6.0 volts ... . 
Cathode-Heater Potential , maximum . 

Amplification Factor (Average): 

Grid to Screen ................... . 

Direct Interelectrode Capacitances ( grounded cathod e) 2 
Cin ....... . 
Cout ....... . .... ...... .... . ...... . ... . 
Cgp .................................. . 

Direct Interelectrode Capacitances (grounded grid and screen) 2 
Cin . . . . .. . 
Cout ............... . 
Cpk ............... . 

Frequency of Maximum Rating: 
CW ......................... . 

6.0 ± 0.3 V 
2.4 A 

±150 V 
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8876 

RADIAL -BEAM 

POWER TETRO DE 

17.0 pF 
4.5 pF 

0.04 pF 

13.6 pF 
4.5 pF 

0.01 pF 

500 MHz 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In
dustries Association Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions: 
Length .. . 
Diameter .... . 

Net Weight .... . 
Operating Position 

Maximum Operating Temperature: 

Ceramic / Metal Seals . 
Anode Core ........ .... .. . 

(Effective 6-15-71) © 1971 Varian 

2.46 in; 62.5 mm 
1.64 in; 41.7 mm 

4 oz; 113 gm 
. . . . . Any 

250° C 
250° C 

Printed in U.S.A. 

EIMAC divis ion of varian / 301 industrial way / san carlos / california 94070 
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Cooling ... ... .. . 
Base .......... . 
Recommended Socket . 
Recommended Chimney 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN (SSB) 
ClassAB1 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE . . .. ..... 2000 

DC SCREEN VOLT AGE .. . ...... 400 

DC GRID VOLTAGE .. .. ...... ' -250 

DC PLATE CURRENT ... . . . . . . . . . 0.25 

PLATE DISSIPATION ..... . . 250 

SCREEN DISSIPATION 12 

GRID DISSIPATION ....... . ..... 2 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN, CARRIER CONDITIONS 
Class AB 1 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE . ..... ...... 2000 

DC SCREEN VOLTAGE ..... .. . '. 400 

DC GRID VOLTAGE ...... ... ... -250 

DC PLATE CURRENT ' .. . ........ 0.25 

PLATE DISSIPATION . .. ........ . 250 

SCREEN DISSIPATION .. ..... ... . 12 

GRID DISSIPATION ............. 2 

RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class C Telegraphy or FM Telephony 

(Key-Down Conditions) 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE ... ' . . . .. 
DC SCREEN VOLTAGE . . ......... 
DC GRID VO LTAGE . . . . . . . . . . . . 
DC PLATE CURRENT . . . . . . . . . . . . 
PLATE DISSIPATION . . .......... 
SCREEN DISSIPATION . . . . . . . . . . . 
GRID DISSIPATION . .... .. . ... . 

2 

2000 

300 

-250 

0.25 

250 

12 

2 

VOLTS 

VOLTS 

VOLTS 

AMPERE 

WATTS 

WATTS 

WATTS 

VOLTS 

VOLTS 

VOLTS 
AMPERE 
WATTS 
WATTS 

WATTS 

VOLTS 

VOLTS 

VOLTS 

AMPERE 

WATTS 

WATTS 

WATTS 

. . . . . . . . . . . Forced Air 
Special 9-pin JEDEC-B8-236 

EIMAC SK-600 Series 
EIMAC SK-600 Series 

TYPICAL OPERATION (Frequencies to 175 MHz) 
Class AB1, Grid Driven, Peak Envelope or Modulation Crest 
Conditions 

Plate Voltage .. .. ....... .. 1 000 1500 2000 Vdc 
Screen Voltage. . . . . . . . . . . . 350 350 350 Vdc 
Grid Voltage 1 . . . . . . . . . . . . -55 -55 -55 Vdc 
Zero-Signal Plate Current . . . . . 1 00 1 00 100 mAdc 
Single Tone Plate Current . . . . . 250 250 250 mAdc 
Two-Tone Plate Current . . . . . . 190 190 190 mAdc 
Single-Tone Screen Current 2 . . . 10 8 5 mAdc 
Two-Tone Screen Current2. . . . . 2 -1 -2 mAdc 
Sing le-Tone Grid Current2. . . . . 0 0 0 mAdc 
Peak rf Grid Voltage2 . . . . . . . 50 50 50 v 
Plate Output Power . . . . . . . . . 120 215 300 W 
Resonant Load Impedance ..... 2000 3000 4000 CT 
1. Adjust to specified zero-signal de plate current. 
2. Approximate value. 

TYPICAL OPERATION (Frequencies to 175 MHz) 
Class AB1, Grid Driven 

Plate Voltage .... .. ... .. 1000 1500 2000 Vdc 
Screen Voltage ... .. . . ..... 350 350 350 Vdc 
Grid Voltage 1 .......... . -55 -55 -55 Vdc 
Zero-Signal Plate Current ..... 100 100 100 mAdc 
Carrier Plate Current ........ 150 150 150 mAdc 
Carrier Screen Current ....... -3 -4 -4 mAdc 
Peak rf Grid Voltage~ ... . ... 25 25 25 V 

Plate Output Power . . .... ... 30 50 65 w 

1. Adjust to specified zero-signal de plate current . 

2. Approximate value 

TYPICAL OPERATION (Frequencies to 175 MHz) 500 MHz 

Plate Voltage ....... 500 1000 1500 2000 2000 Vdc 
Screen Voltage ...... 250 250 250 250 300 Vdc 
Grid Voltage . .. .... -90 -90 -90 -90 -90 Vdc 
Plate Current . ... .. 250 250 250 250 250 mAdc 
Screen Current 1 . . . . . 45 38 21 19 10 mAdc2 
Grid Current1 . ... ... 35 31 28 26 25 mAdc2 
Peak rf Grid Voltage 1 .. 114 114 112 112 - - - V 

Measured Driving 
Power 1 .. ... ...... 4.0 3.5 3.2 2.9 --- w 
Plate Input Power ... 125 250 375 500 500 W 
Plate Output Power ... 70 190 280 390 300 w2 
Heater Voltage ..... . 6.0 6.0 6.0 6.0 5.7 V 

1. Approximate value . 

2. Measured values for a typical cavity amplifier ci rcuit. 
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PLATE MODULATED RADIO FREOUE~JCY POWER TYPI CA L OPERA TI ON (Frequencies t o 175 MHz ) 

AMPLIFIER-GRID DRIVEN 
1000 1500 V dc 

Class C Te lephony (Ca rrier Conditions) Plate Vol t age 500 
Screen Vol tage. 2 50 250 250 V dc 
Gr id Vol t age . . -1 00 -1 00 -1 00 Vdc 

MAX IMUM RAT INGS: Pl ate Current .. 200 200 200 mAdc 

Screen Cur rent ~ .. . 31 22 20 mAdc 
DC PLATE VO LTAGE . . . .... 1500 VOLTS Grid Cur ren t 3 .. .. . 15 14 14 mAdc 
DC SCREEN VOLTAG E 300 VOLTS Peak rf Gr id Vo ltage 3. 1 18 117 117 V 

DC GRID VOLTAG E -250 VOLTS Calculated Driving Power. 1.8 1.7 1 .7 w 
DC PLAT E CURRENT 0.20 AMPERE Plate Input Power .... . .. 1 00 200 235 w 
PLATE D ISSI PATION 1 .. 165 WATT S 1. Cor responds to 250 wat ts at 100% sine-wave modu lat ion. 
SCREEN DISSIPATION 2 . 12 WATTS 2. Average, wi th or without modu lation . 

GRID DI SSIPATI ON 2 . . 2 WATTS 3 . Approximate va lue. 

AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Two Tubes) 

OR MODULATOR Plate Vo ltage ' . 1000 1500 2000 Vdc 
C lass AB , Grid Driven (Sinusoidal Wave) Screen Vol t age ... , , . , 350 350 350 Vdc 

Grid Voltage 1 / 3 .... , . - 55 - 55 -55 Vdc 

MAXIMUM RATINGS (Per Tube) Zero-Si gna I Pl at e Current 200 200 200 mAdc 
Max Signal Pl at e Cur rent 500 500 500 mAdc 
Max Signal Screen Cu rrent 1, 20 16 10 mAdc 

DC PLATE VOLTAGE . 2000 VOLTS Max Si gna I Gr id Cur rent 1 0 0 0 mAdc 
DC SCREEN VOLTAGE 400 VOLTS Peak af Gr id Vol t age 2. 50 50 5 0 V 

DC GRID VOLTAGE -250 VOLTS Peak Driving Power 0 0 0 w 
DC PLATE CURRENT 0.25 AMPERE 

Plate Input Power , 500 750 1000 w 
Plate Output Power 240 430 600 w 

PLA TE DISSIPATI ON 250 WATTS Load Resistance 
SCREEN DISS IPATION 12 WATTS (plate to plate) . '. 3500 6200 9500 0. 
GRID DISSIPATION 2 WATTS 2. Per tube . 

! . Approximate value 3. Adjust to give sta t ed zero-signal p late current . 

NOTE TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character
IstIc curves. Adjustment of tl1e rf grid voltage to obtain the specified plate current at the spec1f1ed bias , 
screen and plate voltages Is assumed. If this procedure Is followed , there will be littlevar1at1on 111 output 
power when the tube Is changed, even though there may be some var iation in grid and screen current . The grid 
and screen cu rrent s which result when the desired plate current is obt ained are 111c1dental and vary from tube 
to tube. These current va rIatIons cause no difficulty so long as the ci rcuit maintains the correct voltage 111 
the presence of the variations 111 cu rrent. In the case of Class C Service , if grid bias Is obtained pr1nc1µally 
by means of a gr 1d resistor . the resisto r must be ad1ustable to obtain the required bias voltage when the 
co rrec t rf grid voltage Is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Heater: Current at 6.0 volts ........ . 
Ca thode Warmup Time .......... ... .. . . . ...... . 

Interelectrode Capacitances 1 (grounde d cathode connection) 

Cin . 
Cout 
Cgp. 

Min. 

2. 2 
60 

15.0 

4.0 

Max. 

2.7 A 
- - - sec. 

18.0 pF 

5.0 pF 
0.06 pF 

1. Capac itance va lues are for a c old tube as measured in a spec ial shi e lded f i xture in accordance w ith Electron ic In
dustries Association Standard RS-191. 

3 
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APPLICATION 

MECHANICAL 
MOUNTING - The 8876 may be operated in any 
position. An EIMAC Air-System Socket, SK-600 
series, or a socket having equivalent character
istics, is required. Sockets are available with or 
without built-in screen capacitors and may be 
obtained with either grounded or ungrounded 
cathode terminals. 

COOLING - Sufficient forced-air cooling must be 
provided for the anode , base seals , and body 
seals to maintain operating temperatures below 
the rated maximum values. Air requirements to 
maintain anode core temperatures at 200°C with 
an inlet air temperature of 50° C are tabulated 
below. These requirements apply when a socket 

of the EIMAC SK-600 series and an EIMAC SK-606 

chimney are used with air flow in the base to 

anode direction. 

SEA LEVEL 10,000 FEET 

Plate Air Flow Pressure Air Flow Pressure 
Dissipa- (CFM) Drop(ln.of (CFM) Drop(ln.of 

ti on (watts) water) water) 

200 5.0 0.52 7.3 0.76 
250 6.4 0.82 9.3 1.20 

The blower selected in a given application 
must be capable of supplying the desired airflow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. The blower must be designed to de
liver the air at the desired altitude. 

At 500 MHz or below, base cooling air re
quirements are satisfied automatically when the 

tube is operated in an EIMAC Air-System Socket 
and the recommended air flow rates are used. 
Experience has shown that if reliable long life 
operation is to be obtained , the cooling air flow 
must be maintained during standby periods when 
only the heater voltage is applied to the tube . 
The anode cooler should be inspected periodic

ally and cleaned when necessary to remove any 
dirt which might interfere with effective cooling. 

VIBRATION - This tube is designed to provide 
reliable service under ordinary shock and vibra
tion conditions, such as encountered in mobile 
installations. However , when severe shock, or 
high-level and high-frequency vibration are ex
pected, it is suggested that the EIMAC 4CX300A 
or 4CX250R be employed. 

4 

ELECTRICAL 

HEATER - The rated heater voltage for the 8876 
is 6.0 volts and the voltage must be maintained 
within ±5% to obtain good tube life and stable 
performance. Regulation to a tolerance better 
than ±5% normally will be beneficial as regards 
life expectancy. 

At frequencies above approximately 300 MHz 

transit-time effects begin to influence the cath
ode temperature. The amount of driving power 
diverted to heating the cathode by back-bombard
ment will depend upon frequency, plate current , 
and driving power. When the tube is driven to 
maximum input as a class-C amplifier, the heater 
voltage should be reduced according to the table 
below; 

300 MHz or lower 

301 to 400 MHz 
401 to 500 MHz 

6.00 volts 
5.85 volts 
5 .70volts 

CATHODE OPERATION - The oxide coated 
unipotential cathode must be protected against 
excessively high emission currents . The maxi
mum rated de input current is 200 mA for plate
modulated operation and 250 mA for all other 

types of operation except pulse . 
The cathode is internally connected to the 

four even-numbered base pins and all four of the 
corresponding socket terminals should be used 
to make connection to the external circuits. At 
radio frequencies it is importa nt to keep the 
cathode leads short and direct and to use con
ductors with large areas to minimize the induc
tive reactances in series with the cathode leads. 

It is recommended that rated heater voltage be 

applied for a minimum of 60 seconds before other 
operating voltages are a pp lied. If faster warm up 
is required , an over-voltage of 8.0 volts may be 
applied to the heater and held for 30 seconds, at 
which time the voltage must be reduced to the 
rated value. Full operating cathode temperature is 
reached in 30 seconds with this technique . From 

a cold start, it is imperative that the over-voltage 
be held not over 30 seconds, and if the tube has 
not completely cooled since previous use , a 
shorter period of over-voltage must be used. 

Where the circuit design requires the cathode and 
heater to be operated at different potentials , the 
rated maximum heater-to-cathode voltage is 150 
volts regardless of polarity. 



GRID OPERATION - The maximum rated de grid 
bias voltage is -250 volts and the maximum grid 
dissipation rating is 2.0 watts. In ordinary audio 
and radio-frequency amplifiers the grid dissipation 

usuall y will not approach the maximum rating . At 
operating frequencies above the 100 MHz region, 
driving power requirements for amplifiers increase 
noticeably. At 500 MHz as much as 20 watts of 
driving power may have to be supplied. However, 
most of the driving power is absorbed in circuit 
losses other than grid dissipation, so that grid 
dissipation is increased only slightly. Satisfac 
tory 500 MHz operation of the tube in a stable 
amplifier is indicated by grid-current values below 
approximately 15 mA. 

The grid voltage required by different tubes 
may vary between limits approximately 20% above 
and below the center value, and means shou ld be 
provided in the equipment to accommodate such 
variation. It is especially important that varia
tions between individual tubes be compensated 
when tubes are operated in parallel or push-pull 
circuits, to assure equal load sharing. 

The maximum permissible grid-circuit res is
tance per tube is 100,000 ohms . 

SCREEN OPERATION - The maximum rat ed 
power dissipation for the screen is 12 watts, a nd 
the screen input power should be kept below that 
level. The product of the peak screen voltage 
and the indicated de screen current approximates 
the screen input power except when the scree n 

current indication is near zero or negative . 
In the usual tetrode amplifier, where no sig

nal voltage appears between cathode and screen, 
the peak screen voltage is equal to the de screen 
voltage. 

When signal voltages appear between screen 
and cathode, as in the case of screen-modulated 
amplifiers or cathode-driven tetrode amplifiers, 
the peak screen-to-cathode voltage is the sum of 
the de screen voltage and the peak ac or rf sig
nal voltage applied to screen or cathode. 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be ap
plied before screen voltage can be a pp 1 i ed. 

The screen current may reverse under certain 

conditions and produce negative current indica
tions on the screen millia mmeter. This is a nor
mal characteristic of most tetrodes. The screen 
power supply should be designed with this char
acteristic in mind so that the correct operating 
voltage will be maintained on the screen under 
all conditions. A current path from screen to 
cathode must be provided by a bleeder resistor, 
gaseous voltage regulator tubes, or an electron 
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tube ,;hunt regulator connected between screen 
and cat hode and arranged to pass approximately 
15 milli ampe res per connected screen. An elec
tron tube ser ies regulator can be used only when 

an adequate bleeder resistor is provided. 

Self-modulation of the screen in plate-modu
lated tetrode amplifiers using these tubes may 
not be satisfactory because of the screen-voltage 
screen-current character is tics. Screen modulation 
fr om a te rtiar y winding on the modulation trans
former or by means of a small separate modulator 

tube will usually be more satisfactory. 

Screen-\·oltage modulation factors between 0.75 
and 1 0 will result 100% modulation for plate
modulated rf amplifiers using the 8876. 

PLATE OPERATION - The maximum rated 
plate dissipation power is 250 watts. In plate
modulated applications the carrier plate dissi
pation power must be limited to 165 watts to 
a\·oid exceed ing the plate dissipation rating with 
1 00~ sine wave modulation. The maximum dis

sipation rating may be exceeded for brief periods 

during circuit adjustment without damage to the 

tube. 

MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally. 
It is good engineering practice to provide indiv
idual mete ring and individual adjustment of bias 
or screen vo ltage to equalize the inputs . 

Where overload protection is provided, it 
should be capable of protecting the surviving 
tube (s) in the event that one tube fails. 

VHF OPERATION - The 8876 is suitable for 
use in the VHF region. Such operation should be 
conducted with heavy plate loading, minimum 
bias, and the lowest driving power consistent 
with satisfactory performance. It is often prefer
able to operate at a sacrifice in efficiency to 

obtain increased tube life. 

HIGH VOLTAGE - Normal operating voltages 
used with the 8876 are deadly, and the equipment 
must be designed properly and operating pre
cautions must be followed. Design all equipment 
so that no one can come in contact with high 
voltages . All equipment must include safety en

closures for high-voltage circuits and terminals, 
with interlock switches to open primary circuits 
of the power supply and to discharge high-voltage 
condensers whenever access doors are opened. 
Interlock switches must not be bypassed or 
"cheated" to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 

CAN KILL. 

5 
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INTERELECTRODE CAPACITANCE - The 

actual internal intere lectrode capacitance of a 
tube is influenced by many variables in most 

applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the ind us try and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 

RS-191. This requires the use of specially con
structed test fixtures which effectively shield 
all external tube leads from each other and elim
inates any capacitance readin g to "ground". 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 

capacitance in this way normally assures good 
interchangeability of tubes over a period of 

PIN DESIGNATION 
PIN NO. I SCREEN GRID 
PIN NO. 2 C.llrHOOE 
PIN I\Q. 3 HEATER 
PIN N0.4 OOHODE 
PIN N0.5 I.C. DO NOT USE FOR EXTERNAL OONNECTION 
PIN t:,0.6 CATHODE 
~N ~z HEATER N .8 CATHOOE 
CENTER PIN CONTROL GRID 

TOP CAP 

IN DEX 

ANODE 
RADIATOR 

DO NOT CONTACT 
TH IS SURFACE -=r-

time, even when the tube may be made by dif
ferent manufacturers. The capacitance values 
shown in the manufacturer's technical data , or 
test specifications, normally are taken in ac 
cordance with Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly significant 

in the design. 

SPECIAL APPLICATIONS - If it is desired to 
operate these tubes under conditions widely dif
ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, San 
Carlos, Calif. 94070 for information and recom

mendations. 

DIMENSIONAL DATA 

DIM 
INCHES MILLIMETERS 

MIN MAX MIN MAX 
A 2 342 2.464 59 03 62 59 
B I 610 1.640 40 .89 41.66 
C 1810 1.910 45.97 48 .51 

D 0 .750 0 .810 1905 20.57 
E 07 10 0790 1803 2007 

F -- 1.406 -- 35 71 
G 0 .187 - - 4 75 --

BASE B8-236 
H 

IJ E•EC DE SIG NATIO N! 

J 0 .559 0 573 14.20 14.55 
K 0 .240 -- 610 --

SCR EE N GR ID 
CONTAC T ARE A 

\_ CONT ROL GRID CONTACT 
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TECHNICAL DATA 

8930 

RADIAL BEAM 

POWER TETRODE 

The EIMAC 8930 is a compact, high-perveance tetrode with a 
maximum plate dissipation of 350 watts. It is electrically identical 
to the EIMAC 7589W/ 4CX250R but the larger anode radiator assem
bly allows higher dissipation with low air flow and pressure drop 

characteristics. 
The tube has ruggE»d internal construction features for reliable 

operation under heavy shock or vibration conditions. 

e-8930 
GENERAL CHARACTERISTICS! 

ELECTRICAL 

Cathode: Oxide-coated, Unipotential 
Voltage ................. . 
Current, at 6.0 volts ............ . 

6.0 ± 0.3 V 
2.6 A 

Frequency of Maximum Rating ................................... . 
Amplification Factor (Average): 

Grid to Screen ........................................... . 
Direct Interelectrode Capacitances (grounded cathode) 2 

Cin . . . . . . . . . . ................ . 
Cout .............................................. . 
Cgp .............................................. . 

500 MHz 

5 

17.5 pF 
4.9 pF 

0.04 pF 

1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Var ian should be consulted before using this 
information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In
dustries Association Standard RS-191. 

MECHANICAL 

Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Special 9-pin, JEDEC B8-236 

Recommended Air-System Socket . . . . . . . . . . . . . . . . . . . . . . . EIMAC SK-600 Series 

Recommended Air-System Chimney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EIMAC SK-646 
Maximum Overall Dimensions: 

Length. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.46 in; 62.59 mm 
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.08 in; 52.83 mm 

Operating Position .......................................... ·. . . . . . Any 
Cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Forced Air 
Net Weight (Approximate). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 oz; 156 gm 
Maximum· Operating Temperature: 

Anode Core & Ceramic/Metal Seals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250° C 

(Effective 12-1-73) © by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN Class AB ( SSB) 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE ...... . 
DC SCREEN VO...TAGE ...... .. .. . 
DC PLATE CURRENT . .......... . 
PLATE DISSIPATION ........... . 
SCREEN DISSIPATION .......... . 
GRID DISSIPATION ........... . 

2400 VOLTS 
500 VOLTS 

0.25 AMPERE 
350 WATTS 

12 WATTS 
2 WATTS 

1. Approximate; adjust for specified zero-signal plate 
current. 

2. Approximate; should be held above Absolute Maxi
mum rating of 250 mAdc only for brief periods of 
tuning. 

3. Approximate; rated screen dissipation should not be 
exceeded. 

4. Approximate value. 
5. The Intermodulation Distortion Products are refer

enced against one tone of a two equal tone signal. 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN, CARRIER CONDITIONS Class AB 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE ...... . 
DC SCREEN VOLTAGE ......... . 
DC PLATE CURRENT ........ .. . 
PLATE DISSIPATION .......... . 
SCREEN DISSIPATION ........ . . 
GRID DISSIPATION .......... . 

2400 VOLTS 
400 VOLTS 

0.25 AMPERE 
350 WATTS 

12 WATTS 
2 WATTS 

1. Approximate; adjust for specified value of zero-· 
signal pl ate current. 

2. Approximate value. 

AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR Class AB, Grid Driven (Sinusoidal Wave) 

ABSOLUTE MAXIMUM RATINGS (Per Tube) 

DC PLATE VOLTAGE . . . . . . . . . . . 2400 
DC SCREEN VOLTAGE . . . . . . . . . . 500 
DC PLATE CURRENT . . . . . . . . . . . 0.25 
PLATE DISSIPATION . . . . . . . . . . . 350 
SCREEN DISSIPATION . . . . . . . . . . 12 
GRID DISSIPATION . . . . . . . . . . . . 2 

VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 

1. Approximate; adjust for specified value of zero
signal plate current. 

2. Approximate value. 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Class AB1, Grid Driven, Peak Envelope or Modulation 

Crest Conditions 

Plate Voltage .. . 

Screen Voltage ...... . .... .... . 

Grid Voltage 1 ................ . 

Zero-Signal Plate Current . .. .. ... . . 

One-Tone Plate Current2 .......... . 

Two-Tone Plate Current 4 .......... . 

One-Tone Screen Current 3 ......... . 

Two-Tone Screen Current 4 ......... . 

One-Tone Useful Output Power ..... . 

Resonant Load Impedance ......... . 

Intermodulation Distortion Products 5 

3rd Order . . . . . . . . . . . . . . . ... 

5th Order ...............•.. 

2000 

350 

-63 

90 

290 

205 

30 

7 

350 

4000 

-27 

-30 

TYPICAL OPERATION (Measured data at 400 MHz) 
Cl ass AB1, Grid Driven 

Plate Voltage . . . . . . ... 
Screen Voltage .. 
Grid Voltage 1 . . . .. . . 
Zero-Signal Pl ate Current ... . . 
Plate Current, 65 W Carrier2 .. .... . . 
Pl ate Current, 65 W Carri er 2 

Modu I ated 90% . . . .. . . 
Screen Current, 65 W Carrier .. 
Peak Screen Current, 65 W 

Carrier Modulated 90%?. 
Driving Power, 65 W Carrier 

TYPICAL OPERATION (Two Tubes) 
Class AB1 

. . . . 
. . 

. . 

Pl ate Voltage . .. .... .. ....... . 
Screen Voltage ............... . 

Grid Voltage 1 ............ . .. . . 

Zero Signal Pl ate Current ......... . 
Max. Signal Plate Current ......... . 
Zero Signal Screen Current 2 ........ . 
Max. Signal Screen Current ~ ....... . 
Peak Dr iving Power ............ . 
Load Resistance (plate-to-plate) ... .. . 
Power Output (Trans. Eff. = 95%)2 

2000 
400 
-85 
70 

170 

200 
-10 

30 
4 

2000 

350 
-66 

140 
500 

-4 

+4 
0 

8000 
595 

Vdc 

Vdc 

Vdc 

mAdc 

mAdc 

mAdc 

mAdc 

mAdc 

w 
n 

dB 

dB 

Vdc 
Vdc 
Vdc 
mAdc 
mAdc 

mAdc 
mAdc 

mAdc 
w 

Vdc 
Vdc 

Vdc 

mAdc 

mAdc 
mAdc 
mAdc 
w 
n 
w 

ABSOLUTE MAXIMUM RATINGS FOR OTHER TYPES OF OPERATION 

2 

RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR Class C Telegraphy or FM 

DC PLATE VOLTAGE . ..... . ... 2400 
DC SCREEN VOLTAGE . . . . . . . . . . 300 
DC PLATE CURRENT .... .. ... . . 0.25 
PLATE DISSIPATION ........... 350 
SCREEN DISSIPATION .......... 12 

GRID DISSIPATION . ........... 2 

VOLTS 
VOLTS 
AMPERE 
WATTS 
WATTS 
WATTS 

PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER, GRID DRIVEN Class C Telephony 
(Carrier Conditions) 

DC PLATE VOLTAGE ........... 1800 VOLTS 
DC SCREEN VOLTAGE ...... . . . .. 300 VOLTS 
DC PLATE CURRENT . .......... 0.20 AMPERE 
PLATE DISSIPATION . ........... 280 WATTS 
SCREEN DISSIPATION . .......... 12 WATTS 
GRID DISSIPATION . ........... 2 WATTS 
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NOTE: TYPICAL OPERATION data is obtained from direct measurement. Adjustment of the rf grid voltage to obtain the 

specified bias, screen, and plate voltages is assumed. If this procedure is followed, there will be little vari
ation in output power when the tube is changed, even though there may be some variation in screen current, 
which is incidental and which will vary from tube to tube. These current variations cause no difficulty so long 
as the circuit maintains the correct screen grid voltage in the presence of the variations in current. 

RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 

Heater: Current at 6.0 volts . . . . . . . . . • • • • • • • • • • • • • • · · · · · · 2.3 2.9 A 

Interelectrode Capacitances1(grounded cathode): 

Cin . 
Cout 
Cgp. 

16.0 
4.2 

18.5 pF 
5.2 pF 

0.06 pF 

1. In a shielded fixture (see INTERELECTRODE CAPACITANCE) 

APPLICATION 

MECHANICAL 

MOUNTING - The 8930 may be operated in any 
position. An EIMAC Air-System Socket, SK-600 
series, or a socket having equivalent characteris
tics, is required. Sockets are available with or 
without built-in screen bypass capacitors and may 
be obtained with either grounded or ungrounded 
cathode terminals. The SK-646 Air Chimney is 
also available. 

When environmental stress (such as shock and/ 
or vibration) is anticipated, special attention 
should be given to securing the tube, to prevent 
relative motion between the tube and socket during 
stress, as such motion could effect both the elec
trical and mechanical performance. 

COOLING - Sufficient cooling must be provided 
for the anode, base seals, and body seals to main
tain operating temperatures below the rated maxi
mum value. Air requirements to maintain seal 
temperatures at 225 ° C in 50° C ambient air are 
shown. These v a 1 u es apply when the EIMAC 
SK-600 or SK-610 socket is used with the SK-646 
chimney, with air flowing in the base-to-anode 
direction. 

Minimum Cooling Air Flow Requirements 

Plate Sea Level 10,000 Feet 
Dissipation Air Flow Approx. Air Flow Approx. 

(watts) (cfm) Press.drop (cfm) Press.dro8 
In. H2O In. H2O 

250 4.5 0. 35 6.5 0.51 
300 5.8 0.56 8.5 0.82 
350 7.0 0.85 10.2 1.24 

Experience has shown that if reliable long-life 
operation is to be obtained, the cooling air flow 
must be maintained during standby periods when 
only the heater voltage is applied to the tube. 
The anode cooler should be inspected periodically 
and cleaned when necessary to remove any dirt, 
which may interfere with effective cooling. 

The blower selected in any given application 

must be capable of supplying the desired air flow 

at a back pressure equal to the pressure drop 
shown, plus any drop encountered in ducts and 

filters, and the blower must be designed to deliver 
the air at the desired altitude. 

It should be borne in mind that operating tem
perature is the sole criterion of cooling effective
ness. One method of measuring the surface temper
ature is by the use of a temperature-sensitive 
lacquer or paint. When these materials are used, 
thin applications must be used to avoid interfer
ence with the transfer of heat from the tube to the 
air stream, which would cause inaccurate indica
tions. 

SHOCK AND VIBRATION - The 8930 is recom
mended for applications where environmental 
stress is anticipated and reliable operation must 
be maintained under these circumstances . The 

tube structure is routinely tested at a vibration 
level of 10 G, over the frequency range of 28 to 
2000 Hz, with full operating voltages applied, and 
also tested under 90 G long-duration (11 milli
seconds) shock conditions, also with voltages 

3 
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applied. When shock or vibration stressing is ex
pected, it is extremely important that relative 
motion between socket and tube be prevented or 
restricted by clamping the tube into place. 

ELECTRICAL 

HEATER - The heater voltage for the 8930 is 
6.0 volts and should be maintained wit hin ±5% of 
rated value to minimize variations in performance 
and maximum life. 

Above approximately 300 MHz some transit-time 
heating of the cathode will occur, and heater 
voltage should be lowered. For operation in the 
300 to 400 MHz range, heater voltage shou ld be 
5. 75 volts; in the 400 to 500 MHz range, 5.5 volts. 
Under no circumstances should heater voltage be 
allowed lower than 5.4 volts. 

CATHODE OPERATION - The cathode is in
ternally connected to the four even-numbered base 
pins, and all four corresponding socket terminals 
should be used to make connection to the external 
circuits. At radio frequencies it is important to 
keep cathode leads short and direct and to use 
conductors with large areas to minimize inductive 
reactance in series with the cathode leads. 

It is recommended that rated heater voltage be 
a pp lied for a minimum of 30 seconds before other 
operating voltages are applied. Where the circuit 
design requires the cathode and heater to be op
erated at different potentials, the rated maximum 
heater-to-cathode voltage is 15 0 volts, regard less 
of polarity. 

STANDBY OPERATION - When equipment is 
designed for very low-duty operation,where stand
by periods of many hours or even days at one 
time are anticipated, it is good engineering prac
tice to inc 1 u de circuitry for reduction of the 
heater voltage of an oxide-cathode tube during 
the standby periods. This will greatly minimize 
the release of sublimation products within the 
tube. A reduction in heater voltage of 10% from 
the nominal value is recommended during such 
long standby periods, with simultaneous switch
ing to normal v o 1 ta ge when the equipment is 
switched from STANDBY to OPERATE. A re
duction in heater voltage of more than 10% is 
possible if operation is not attempted for several 
seconds after switching from the STANDBY to the 
OPERA TE mode. 

CONTROL GRID - The grid is rated for a maxi
mum dissipation of 2 watts. The maximum de bias 
voltage rating is -250 volts. 

SCREEN-GRID OPERATION - The maximum 
rated power dissipation for the s creen grid of the 
8930 is 12 watts, and the screen input power 
sh o u 1 d be kept below that level. The pro
duct of the peak screen voltage and the indicated 

de screen current approximates the screen input 
power except when the screen current indication 
is near zero or negative. In the usua 1 tetrode 
amplifier, where no signal voltage appears be
tween cathode and screen, the peak screen volt
age is equal to the de screen voltage. 

If tuning of a linear amplifier circuit is to be done 
under single-tone conditions, extra care should be 
exercised to be sure the screen dissipation rating 
is not exceeded, as this is often the limiting 

factor during this type of operation. 

Protection for the screen can be provided by an 
over-current relay and by interlocking the screen 
supply so the plate voltage must be applied be
fore screen voltage can be applied. 

The screen current may reverse under certain 
conditions and produce negative current indica
tions on the screen milliameter. This is a normal 
characteristic of most tetrodes. The screen power 
supply should be designed with this characteristic 
in mind, so that the correct operating voltage will 
be maintained on the screen under all conditions. 
A current path from the screen to cathode must be 
provided by a bleeder resistor or shunt regulator 
connected between screen and cathode and ar
ranged to pass approximately 15 milliamperes per 
connected screen. A series regulator circuit can 
be used only when an adequate bleeder resistor 
is provided. 

PLATE OPERATION - The maximum rated 
plate-dissipation power for the 8930 is 350 
watts. The maximum dissipation rating may be 
exceeded for brief periods during circuit adjust
ment without damage to the tube. 

At frequencies up to approximately 30 Megahertz 
the top cap on the anode cooler may be used for a 
plate terminal. At higher frequencies a circular 
clamp or spring-finger collet encircling the outer 
surface of the anode cooler sh o u Id be used. 



MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally . 
It is good engineering practice to provide for in

dividual metering and individual adj ustment of 
the bia s or screen vo ltage to equa liz e inputs. 

Where overload protection is provided, it s hould 
be capable of protecting the surviving tube(s) in 
the event one tube should fail. 

VHF OPERATION - The 8930 is useful in 
the UHF region. Operation at these frequencies 
should be conducted with heavy plate loading and 
the lowest driving power consistent with satis
factory performance. It is often preferable to op
erate at a sacrifice in efficiency to obtain in
creased tube life . 

INTERELECTRODE CAPACITANCE - The 
act ual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con
structed test fixtures which effectively shield 
a 11 extern a 1 tube leads from each other and 
eliminates any capacitance reading to "ground". 
The test is performed on a cold tube. Other 

factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif
ferent manufacturers. The capacitance values 
shown in the manufacturer 's technical data, or 
test specifications, normally are taken in ac
cordance with Standard RS-191 . 
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The equipment designer is therefore cau

tioned to make allowance for the actual capaci
tance values which will exist in any normal 
a pplication . Measurements should be taken with 
the socket and mounting which represent ap
proximate final layout if capacitance values are 
highly s ignificant in the design . 

HIGH VOLTAGE - The 8930 operates at 
voltages which can be deadly, and the equipment 
must be designed properly and operating pre
cautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. A 11 equipment must include safet y 
enclosures for high-voltage circuits and terminals, 

with interlock switches to open the primary cir
cuits of the power s upplies and to discharge high

voltage condensers whenever access doors a re 
opened . Interlock switches must not be bypassed 
or "cheated" to allow operation with access 
doors open . Always remember that HIGH VOLT

AGE CAN KILL. 

RADIO FREQUENCY RADIATION - Avoid ex
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard , however, even at these frequencies, 
and it is worth noting that some comm er c i a 1 
dielectric heating units actually operate at fre
quencies as low as the 13 and 27 MHz bands. 

SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif
ferent from those given here , write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos , CA 94070, for in for
mation and recommendations. 

DIMENS IONAL DATA 

DIM IN r.H ES MILLIMETERS 
MIN. MAX. REF. MIN . MAX . REF. 

A 2.324 2.464 - - 59.03 62 .58 - -
B 2.050 2.080 - - 52.07 52.83 - -
C 1.810 1.910 - - 45.97 48.51 - -
D 0.750 0.810 - - 19.05 20.57 -
E 0.710 0 .790 - - 1803 2007 - -
F - 1.406 - - - - 357 1 - -
G 0 .1 87 - - - - 4.75 - -

H BASE: 88-236 
(JEDEC DESIGNATION) 

J 0 .559 0 .573 - - 1420 14.55 
K 0.240 I - - - - 6.10 - - - -

()jc) CONTACT SURFACE 
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TECHNICAL DATA 

The EIMAC 8954 is designed for switch-tube (or modulator) and 
voltage regulator service, with anode current up to 8 amperes with 
short pulses (to 2 microseconds) and derated values of anode cur
rent at longer pulse lengths. 

The tube has an oxide cathode and all electrical connections are 
made to solder tabs which are integral to the tube elements. 

The 8954 is supplied bare-anode and is intended to be cooled by 
heat sink, or liquid immersion, or a combination, and is nominally 
rated for 600 watts of anode dissipation. 

The tube is rated to operate at 5.5 kVdc in air, at sea level, or 
7.5 kVdc in an insulating oil environment. The tube is designed to 
withstand brief fault conditions which may raise the instantaneous 
anode voltage to 12 kv. 

GENERAL CHARACTERISTICSl 

ELECTRICAL 

Cathode: Oxide Coated, Unipotential 
Heater ..... ... ........ ... ........ . 
Current . . .. . .... . ................................... . 
Cathode Heating Time (Minimum) ............................. . 

Direct Interelectrode Capacitance (Grounded Cathode)2 
Cin ........... ... ..................... ......... .... . 

Cout ........ ...... .................. • • • . • • • • • • • • • · • • 
Cgp ... ' ................ . 

8954 

VOLTAGE REGULATOR 

OR SWITCH TUBE 

POWER TETRODE 

6.0 V 
5.6 A 
2.0 Min. 

so pF 
6.2 pF 

0.14 pF 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consu lted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In
dustries Association Standard RS-191. 

MECHANICAL 

Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Special, With Solder-Tab Terminals 
Operating Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Any 
Maximum Operating Temperatures: Anode Core & Ceramic/Metal Seals . . . . . . . . . . . . . 250°C 
Cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Heat Sink/ Liquid Immersion 

(Effective 6-1-74) © 1974 by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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8954 

Maximum Overall Dimensions: 
Length .. 
Diameter 

Net Weight . 

RANGE VALUES FOR EQUIPMENT DESIGN 

Heater: Current at 6.0 Volts 

2.52 In; 64.01 mm 
1.77 In ; 44.96 mm 
6.0 Oz; 170 gms 

Min. Max. 

5.0 6.3 A 
Cathode Warmup Time ............... ....... . 120 Sec 
Interelectrode Capacitances (grounded cathode circuit) 1 

Cin. 
Cout 
Cgp. 

40.0 
5.2 

60.0 pF 
7.2 pF 

0.15 pF 

1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In
dustries Association Standard RS-191. 

PULSE MODULATOR OR SWITCH TUBE SERVICE 

ABSOLUTE MAXIMUM RATINGS : 
Jn..AiL .ln_QjJ_ 

HEATER VOLTAGE .... 6.0±5% 6.0±5% VOLTS 
DC PLATE VOLTAGE ... 5.5 7.5 KILOVOLTS 
PEAK POSITIVE 

PLATE VOLTAGE 12 12 KILOVOLTS 
DC SCREEN VOLTAGE 800 800 VOLTS 
DC GRID VOLTAGE .... -200 -200 VOLTS 

PEAK PLATE CURRENT1 .. ... . 
PULSE LENGTH AND DUTY 1 .. . 
PLATE DISSIPATION 2_ ..... . 
SCREEN DISSIPATION . .... . 
GRID DISSIPATION . ... .. . 

In Air In Oil 
-----S:0 8 .O AMPERES 

See Derating Chart 
600 600 WATTS 

15 15 WATTS 
4 4 WATTS 

1. Pulse length, peak current, and duty are inter-re
lated. See DERATING CHART. 

2. 600 W nominal; capability is dependent on cooling 
technique and design. 

APPLICATION 

MECHANICAL 

MOUNTING - The 8954 may be operated in any 
position, with mounting normally controlled by 
the anode heat-sink configuration and location. 
No socket is required since all electrical con
nections are made to solder tabs which are integ
ral to the tube elements. 

COOLING - The tube is designed for use in a 
conduction-cooled or liquid-immersion-coo 1 e d 
system, where tube anode heat is transferred to a 
heat sink or the liquid dielectric coolant. Anode 
dissipation is normally limited only by the al
lowable temperature rise for the anode ceramic / 
metal seal and the anode core. In all cases, 
however, the cooling system must maintain the 
a node and ceramic / metal seal temperatures below 
250° C, and in cases where long life and consis
tent performance are factors, cooling in excess 
of minimum requirements is normally beneficial. 

In an air mounted heat-sink system, intimacy 
of contact between the anode s u r fa c e and the 
sink is a factor which will effect heat transfer, 
and the designer is encouraged to use tempera
ture-sensitive paint or other temperature-sensing 

devices in connection with any equipment design 
before the layout is finalized. In such a system, 
some air circulation around the base of the tube 
may also be required to maintain these ceramic / 
metal seals and the c on n e ct ion points at the 
solder tabs within the allowable temper at u re 
range. 

ELECTRICAL 

HEATER/ CATHODE OPERATION - The rated 
heater voltage for the 8954 is 6. 0 volts, as mea
sured at the base of the tube , and variations 
should be restricted to plus or minus 0.3 volt for 
long life and consistent performance. One side of 
the heater is internally connected to the cathode. 
Heater voltage sh o u 1 d be applied for a minimum 
of two minutes before high voltage is applied to 
the other tube elements, to allow the cathode to 
reach operating temperature. 

ANODE CURRENT - For pulse service , either 
as a switch tube or modulator, or for voltage regu
lator applications, an anode current (during the 



pulse)of 8 amperes is available with short pulses 
(up to 2 µs ). Peak current capability, pulse 
length , and dut y factor are inter-related and for 
pulse durations longer than 2 µs the DERA TING 
CHART should be consulted. For very long 
pulses (1 millisecond or longer) or pure de ser
vice , the anode current should be limited to 0. 6 
ampere. 

HIGH VOLTAGE - For air operation, anode 
voltage should not exceed 5.5 kVdc at sea level. 
This value allows some safety factor, but at 
higher altitudes a reduction in voltage may be re
quired to preclude the possibility of external tube 
flash-over , and the external insulating surfaces of 
the tube must be kept clean and free of dirt or 
any accumulation of grime to minimize the possi
bility of external breakdown . When the tube is im
mersed in a liquid dielectric coolant with suitable 
insulating properties, the allowable anode volt
age is 7.5 kVdc at any altitude. 

The operating voltages for this tube must be 
considered as potentially lethal and the equip
ment must be designed properly and operating 
precautions must be followed. The equipment 
must include safety enclosures for the high-volt
age circuits and terminals , with inter 1 o ck 
switches to open the primary circuits of the 
power supplies and to discharge high voltage 
condensers whenever access doors or covers are 
opened. Interlock switches must not be bypassed 
or "cheated " to allow operation with access 

doors open. Always remember that HIGH VOLT
AGE CAN KILL . 

PLATE SURGE-LIMITING IMPEDANCE - Beam
power tetrodes , such as the 8954, are built with 
closely spaced electrodes. This results in high 
voltage gradients even at normal ope rat in g 
voltage~. A high-energy arcover between elec
trodes may be destructive, and therefore a series 
impedance in the anode lead is recommended, or 
the anode supply should be designed so that it 
has sufficient self impedance, to limit the short
circuit current to 10 times the maximum pulse
current rating. Normal overload protection tech
niques should also be used , not only in the anode 
circuit but also in the screen grid circuit, to pre
vent tube damage in the event of a fault condi
tion . 

8954 

GRID OPERATION - The maximum rated de grid 
bias voltage is -200 Vdc and the maximum grid 
dissipation rating is 4 watts. In normal applica
tions the grid dissipation will not approach the 
maximum rating. 

SCREEN OPERATION - The maximum rated 
power dissipation for the screen grid is 15 watts, 
and the average screen input power should be 
kept below this level. 

It is a normal characteristic of most tetrodes 
for the screen current to instantaneous! y reverse 
with some combinations of element voltages and 
currents. The screen power supply should be de
signed with this in mind so that the correct oper
ating voltage will be maintained on the screen 
under all conditions. A current path from screen 
to cathode must be provided by a bleeder resistor 
or shunt regulator connected between screen and 
cathode. A series regulator circuit can be used 
only when an adequate bleeder resistor is pro
vided. 

Over-current protection should be provided for 
the screen and it may be desirable to interlock 
the screen power supply so that plate voltage 
must be on before screen voltage can be applied . 

PLATE OPERATION - The anode of the 8954 is 
nominally rated for 600 watts of dissipation capa
bility. This capability is dependent on a properly 
designed heat sink, or the use of liquid-immer
sion cooling with a dielectric fluid of suitable 
characteristics, or a combination of both. Average 
anode dissipation may be calculated as the pro
duct of pulse anode current, pulse tube-voltage 
drop during conduction , and the duty factor. 
Actual dissipation may often exceed the calcu
lated value if pulse rise and fall times are ap
preciable compared to pulse duration. This occurs 
because long rise and fall times slow down the 
plate voltage swing and allow plate current to 
flow for longer periods in the high tube-voltage
drop region. 

SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely differ
ent from those listed here, write to: Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos , California 94070, for 
information and recommendations. 
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DIM ENSIDNAL DATA 

DIM 
INCHES MILLIMETERS 

MIN . MAX. REF . MIN . MAX . REF. 
A 2.500 63.50 
B 1.298 1.302 32 .96 33.07 
C 0.559 0 573 14 .1 9 14 .55 
D 0.485 12 .31 
E 2.120 53.84 
F 0.887 22.52 

l©I 
G 0355 0395 9.0 1 1003 
H 0. 230 0.270 5.84 6 .85 
J 1.305 1.325 33.14 33.65 

D K 1.540 1.580 3911 40.13 
L 1.720 1.770 43.68 44 .95 
M 10° 2(1' 10° 20° 
N 40° 50° 40° 50° 
p 0.700 17. 78 
R 0030R 0.050R 0.76R l.27R 
s 0.090 0 .110 2.28 2.79 
T 1.130 28 .70 

A u 0.230 0.270 5.84 6.85 

NOTES : 

1. REF D IMENSIONS ARE 
FOR INFO ONLY & ARE 
NOT REQUIRED FOR IN-
SPECTI ON PURPOSES . 

S(f~ 2 . ANODE TAB IS ROTATED 
75°. SEE BOTTOM V IEW 

u FOR TAB ORIENTATION. 

3. (*) CONTACT SURFACE . 

GI 
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TECHNICAL DAU 

The EIMAC 8959 is a ceramic/ metal high power tetrode for ap
plications requiring tube outputs from 100 to 250 kilowatts. It is 

ideal for use as a Class C rf amplifier or oscillator , a Class AB 
rf linear amplifier, or a Class AB push-pull audio amplifier or modu

lator, as well as a plate and screen modulated Class C rf amplifier. 
In pulse modulator service it can deliver a peak output of 4 

megawatts. 
The tube is characterized by low input and feedback capaci

tances and low internal lead inductances. Its rugged mesh thoriated 

tungsten filament provides ample emission for long operating life. 
The water-cooled anode dissipates 100 kilowatts when used 

with an EIMAC SK-2100 series water jacket. 

GENERAL CHARACTERISTICSl 

ELECTRICAL 

Filament: Thoriated Tungsten Mesh 

Voltage ................................. . 

Current, @ 15.5 V ........................... . 

Direct Interelectrode Capacitances (G rounded Cathode) 

Cin 
Cout ........... .. ............... • • . 

Cgp ................... .. ......... . 
Direct Interelectrode Capacitances (Grounded Grid) 

Cin . . . . . . . . . . . . . ............... . 
Cout .................................. . 
Cpk ................... . 

Frequency of Maximum Rating, CW ........ . 

8959 

HIGH-POWER 
WATER-COOLED 

TETRODE 

15.5 ± 0. 75 V 
215 A 

370 pF 
60 pF 

1.0 pF 

175 pF 
60 pF 

0.35 pF 

108 MHz 

1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement.EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 

MECHANICAL 

Maximum Overall Dimensions . . . . . . . . . . . . . . . . . . . . . . . . . . . See Outline Drawing 

Net Weight (approximate): Tube Only. . . . . . . . . . . . . . . . . . . . . . 38.5 lb; 17.5 kg 

Tube and Water Jacket SK-2110 . . . . . . . . . . . 47.0 lb; 21.4 kg 

Operating Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vertical, base up or down 
Anode Cooling (EIMAC SK-2100 series water jacket required, to be ordered separately). . Water 
Base Cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Forced Air 

(Effective 11-1-74) © 1974 Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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8959 

Maximum Operating Temperature: Ceramic / Metal Seals and Envelope 
Recommended Air-System Socket 

. . . . . . . . . 250° C 
EIMAC SK-2000 Series 

Special Coaxial Base ...... . .......... . 

RADIO FREQUENCY LINEAR AMPLIFIER 
Class AB, Grid Driven 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE .... .. .. . 
DC SCREEN VOLTAGE . . . ... . ... . 
DC PLATE CURRENT . . . .•. . . .... 
PLATE DISSIPATION .......... . . 
SCREEN DISSIPATION 
GRID DISSIPATION . .. .... .. . . . 

20 KILOVOLTS 
2.5 KILOVOLTS 
16 AMPERES 

100 KILOWATTS 
1750 WATTS 

500 WATTS 

1. Adjust for specified zero-signal plate cu rrent . 
2 . Approximate value. 

RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR - Class C Telegraphy or FM 
(Key-down Conditions) 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE .. .... .•.. 20 
DC SCREEN VOLTAGE .... .. ... . 2.5 
DC PLATE CURRENT . ... . ...... 16 
PLATE DISSIPATION . . . . ..... . . 100 
SCREEN DISSIPATION . . . . . . . . 1750 
GRID DISSIPATION .. .. .... .. 500 

1. Approximate value 

PLATE MODULATED RADIO FREQUENCY 
AMPLIFIER , GRID DRIVEN 
Class C Telephony - Carrier Condit ions 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE . . ....•. .• . 17.5 
DC SCREEN VOLTAGE . 2 .0 

DC PLATE CURRENT .. . . . . . . . . . 16 

PLATE DISSIPATION 2 .. .... ..... 67 

SCREEN DISSIPATION ...... ' .. 1750 
GRID DISSIPATION ......... 500 

1. Approximate value . 

KILOVOLTS 
KILOVOLTS 
AMPERES 
KILOWATTS 
WATTS 
WATTS 

KI LOVOLTS 
KILOVOLTS 
AM PERES 

KILOWATTS 
WATTS 
WATTS 

2. Corresponds to 100 kW at 100"/4 sine-wave modulation. 

AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR, GRID DRIVEN 
Class AB1, Sinusoidal Wave 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE . . .... . 
DC SCREEN VOLTAGE ..... . 
DC PLATE CURRENT ....•.. .. . . 
PLATE DISSIPATION .... . ..... . 
SCREEN DISSIPATION ........ . . 
GRID DISSIPATION .......... . 

20 KILOVOLTS 
2.5 KILOVOLTS 
16 AMPERES 

100 KI LOWATTS 
1750 WATTS 

500 WATTS 

1. Adjust for specified zero-signa l plate current. 
2 . Approximate value. 

TYPICAL OPERATION 

Class AB1, Grid Driven 

Peak Envelope or Modulation Crest Conditions 

Plate Voltage . . .. ............ . 
Screen Voltage . .............. . 
Grid Voltage 1 . . .............. . 

Zero-Signal Plate Current . . ... . ... . 

Single-Tone Plate Current ........ . . 

Peak rf Grid Voltage 2_ ..... ......• 

Plate Dissipation 2_ .......• . .. • . . 

Plate Output Power ? .......... .. . 
Resonant Load Impedance . 

TYPICAL OPERATION 

Plate Voltage ................ . 

Screen Vol tage . .. .. ....... .. . . 

Grid Voltage ..... .. ... ...•... 

Plate Current ......... . ...... . 

Screen Current 1 . . . . . . . . . . . . . . . . 

Grid Current 1 ........... . . ... . 

Peak rf Grid Voltage 1 ....... . .. . . . 
Driving Power (ca lculated) ........ . 
Plate Dissipation 1 .............. . 
Plate Output Power 1 _ ....... . 

Resonant Load Impedance . 

TYPICAL OPERATION 

Plate Voltage. . . . . . . . . .. . . 
Screen Vo ltage ......... . .. .•.. 
Grid Voltage .. ....... ... . .... . 
Plate Current .... .. ......... .. . 
Screen Current 1 . . . . . . . . . . • . . . . . 
Grid Current 1 .... . . . . .... . ... . . 
Peak Audio Screen Voltage for 

100% Modulation .... .. ....... . 
Peak rf Grid Voltage 1 . ........ ... . 
Driving Power (calculated) .. . . . ... . 
Plate Di ssipation 1 . ........... . . 
Plate Output Power 1 . ........... . . 

Resonant Load Impedance ... . 

TYPICAL OPERATION (2 Tubes) 

Plate Voltage . ....... . ...•. 
Screen Voltage .. .. ........ .... . 

Grid Vo ltage 1 . ... . ........... . 
Zero-Signal Pl ate Current ... . ..... . 

Max. Signal Plate Current ... .. ... . 

Max. Signal Screen Current 4 ... .... . 
Peak Audio Grid Voltage/ Tube 2 . .... . 

Max. Signal Plate Diss./Tube 2 .. . .. . 

Plate Output Power 2. . ....... . . . . . 
Load Resistance, plate/ plate ...... . 

18 kVdc 
1.5 kVdc 

-320 Vdc 

4.0 Ade 

13.5 Ade 

300 V 

75 kW 

168 kW 

697 n 

20 kVdc 

1.5 kVdc 

-800 Vdc 

15.2 Ade 

570 mAdc 

125 mAdc 

900 V 

120 w 
54 kW 

220 kW 

575 n 

15 kVdc 
750 Vdc 

-600 Vdc 
11.7 Ade 
875 mAdc 
660 mAdc 

750 V 

800 V 

530 W 
35 kW 

140 kW 

520 n 

15 kVdc 

1.5 kVdc 

-345 Vdc 
6.0 Ade 

19.5 Ade 

830 mAdc 

275 V 

46 kW 
200 kW 

1825 Q 

----
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PULSE MODULATOR SERVICE 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE . 
DC SCREEN VOLTAGE 
DC GRID VOLTAGE 
PEAK CATHODE CURRENT. 
PLATE DISSIPATION 1 

(DURING PULSE ) 
PLATE DISSIPATION 

(AVERAGE) .... 
SCREEN DISSIPATION 

(AVERAGE) .... 

40 KILOVOLTS 
2.5 KILOVOLTS 

-2.0 KILOVOLTS 
200 AMPERES 

1.0 MEGAWATT 

100 KILOWATTS 

1750 WATTS 

TYPICAL OPERATION 

Plate Voltage ..... 
Plate Current, pulse 
Screen Voltage 
Screen Current, pulse 2 
Grid Voltage . . . . . . . . . . . . . 

Grid Current, pulse 2 . ...... . 
Positive Grid Voltage, pulse2. 
Duty Factor . . . . . . . . 

Output Voltage, pulse 2 . 
Input Power, pulse . ... 
Output Power, pulse2 .. 
Cathode Current, pulse 2. 

40 kVdc 
110 a 
2.5 kVdc 
12 a 

-1 .2 kVdc 
400 rr.a 
110 V 

6 % 
37 kv 

4.4 Mw 
4.1 Mw 

122 a 

GRID DISSIPATION 
(AVERAGE) . 500 WATTS 1. Power dissipated during rise and fall time neglected. 

PULSE LENGTH 10 MILLISECONDS 2. Approximate value. 

TYPICAL OPERATION values are obtained by calculations from published characte ristic curves . To obtain the 
specified plate current at the specified bias, screen, and plate voltages, adjustment of the rf grid voltage is as
sumed. If this procedure is followed. there will be little variation in outpu t power when the tube is replaced, even 
though there may be some variation in grid and screen currents. The grid and screen currents which occur when the 
desired plate cu rrent is obtained are incidental and vary from tube to tube. These current variations cause no per
formance degradation providing the circuit maintains the correct voltage in the presence of the current variations. 
If grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to produce the re
quired bias voltage when the correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN Min . Max. 

Filament Current, at 15.5 volts .. ..... ... .. ....... . 200 230 A 
Cutoff Bias, at Eb = 25 kVdc, Ec2 = 1500 Vdc, lb = 10 mAdc 
Interelectrode Capacitances (measurement without shielded fixture) 

-625 Vdc 

Grounded Cathode Connection: 
Cin . 350 390 pF 
Cout 55 65 pF 
Cgp. 1.2 pF 

Grounded Grid Connection: 
Cin . 160 190 pF 
Cout 55 65 pF 
Cpk. 0.5 pF 

APPLICATION 

MOUNTING - The 8959 must be mounted with 

its major axis vertical. The tube base may be 

either up or down, at the discretion of the circuit 

designer. 

SOCKETING - An EIMAC SK-2000 Series Soc

ket, or equivalent, is recommended. 

ANODE WATER JACKET - An EIMAC SK-2100 

o r SK- 2110 ll'ater Jacket must be used to pro,·ide 

anode cooling. To achieve an anode dissipation 

of 100 kilowatts, the water jacket must be in

stalled over the tube anode and adequate water 

flow provided. 

3 
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COOLING - Anode cooling is accomplished by 
circulating water through an SK-2100 series Water 
Jacket. Insufficient water flow will cause the an
ode temperature to rise to levels which will 
s horten tube life. Also, if the coolant lines be
come clogged, enough steam pressure may be 
generated to rupture the water jacket a nd destroy 

the tube. The following table lists the minimum 

cooling water requirements at various dissipation 
levels with a maximum inlet water temperature 
of 50° C 

Anode Minimum Approximate 
Dissipation Water Flow Pressure Drop 

(kW) (gpm) (psi) 

20 5.0 2.8 

40 9.0 5.8 

60 12.5 9.3 

80 16.5 14.2 
100 20.0 19.2 

Note : Since the filament dissipates about 3500 watts, 
and the grid-plus-screen can, under some con
ditions, dissipate another 2250 watts, the table 
a l lows for an additional dissipation of 5750 
watts. 

Outlet water temperature must :1 t>ver exceed 70° C 

and inl et waler pressure should be limited to 80 
psi. Direction of water flow is optional. 

Tube life can be serious 1 y affected by the 

condition of the cooling water. If it becomes 

ionized, copper-oxide deposits form on the inside 
of the water jacket causing localized anode 
heating and eventual tube failure. 

To insure minimum electrolysis, and power 
loss, the water resistance at 20° C should be 
greater than 50,000 ohms / cm3 , preferably 250,000 
ohms / cm3 or higher. The relati ve water resis
tance can be continuously monitored by mea
suring the leakage current through a short section 
of the insulating hose, using metal nipples or 
fittings as electrodes. 

Auxiliary forced-air cooling, of the tube base 
is required to maintain filament- and grid -seal 
temperatures below 250°C. An air flow of ap
proximately 120 ft 3/min at S0°C maximum and 
sea level should be directed, through an EIMAC 
SK-2000 Series Socket or equivalent, toward the 
filament- and grid-seal areas. 

Both anode and base cooling should be applied 
before or simultaneously with the application of 
electrode voltages, including the filament. Base 
cooling should continue for about three minutes 
after the remova l of electrode voltages to allow 
the tube to cool properl y . 

FILAMENT OPERATION - At rated filament 
voltage, the peak emission of the 8959 is many 

times greater than the amount needed for com
munication service. Reducing the filament volt
age decreases the filament temperature. A small 

decrease in filc1ment temperature substantially 
increases filament life. The correct value of 
filament-voltage should be determined for the 

particular applications. First, gradually reduce 
the filament voltage to the point where there is a 
noticeable reduction in plate current or power 

output, or an increase in distortion. Then in
crease the voltage several tenths of a volt above 
the value where performance degradation oc
curred; this is the proper operating voltage. Fil
ament voltage should always be measured at the 
tube base or socket using an rms responding 
meter. The above procedure should be performed 
periodicall y to assure optimum tube life. 

GRID OPERATION - The maximum control-grid 
dissipation is 500 watts, determined approxi
mately by the product of grid current and peak 
positive grid voltage. 

Under some operating conditions, the control 
grid may exhibit a negative-res istance charac
teristic . This may occur when, with high screen
grid voltage, increasing the drive voltage de

creases the grid current. As a result, large 

values of instantaneous negative grid current can 

be produced , causing the amp lifie r to become 
regenerative. Because this may happen, the 
driver stage must be designed to tolerate this 
condition. One technique is to swamp the driver 
so that the change in load, due to secondary grid 
emission, is a small percent age of the total 
driver load. 

SCREEN OPERATION - The maximum screen
grid dissipation is 1750 watts. With no ac applied 
to the screen, dissipation is simply the product 
of de screen vo ltage and de screen current . \\'ith 
screen modulation, dissipation is dependent on 
rms screen v o 1 ta ge and rms screen current. 



Plate voltage, plate loading, or bias voltage must 
never be removed while filament and screen volt
ages are present, since the screen dissipation 
rating wi 11 be exceeded. Suitable protective cir

cuitry should be provided. 

The 8959 may exhibit reverse screen current 
to a greater or lesser degree depending on opera

ting conditions. The screen supply voltage must 
be maintained constant for any values of negative 
and positive screen current which may be en
countered. Dangerously high plate current may 
flow if the screen power supply exhibits a rising 
voltage characteristic with negative screen cur
rent. Stabilization may be accomplished with a 
bleeder resistor connected from screen to cath
ode , or an electron-tube regulator circuit may be 

employed in the screen supply. A bleeder resistor 
must be used if a series electron-tube regulator 
is employed. 

PLATE DISSIPATION - The rated plate dissi
pation of 100 kilowatts , attainable with water 

8959 

cooling, provides a large margin of safety in most 
applications. This rating may be exceeded briefly 
during tuning. When the 8959 is used as a plate
modulated rf amplifier, plate dissipation under 
carrier conditions should be limited to 67 kilo
watts. 

FAULT PROTECTION - In addition to the nor
mal plate-overcurrent interlock, screen-current 
interlock, and coolant-flow interlock, it is good 
practice to protect the tube from internal damage 
caused by an internal plate arc which may occur 
at high plate voltages. 

A protective resistance of 5 to 25 ohms should 

always be connected in series with each tube 
anode, to absorb power-supply stored energy if 
a plate arc should occur. An electronic crowbar , 

which will discharge power-supply capacitors in 
a few microseconds after the start of a plate arc, 
is recommended. 

OPERATING HAZARDS 

Read the following and take all necessary pre
cautions to safeguard personnel. Safe operating 
conditions are the responsibility of the equip

ment designer and the user. 

HIGH VOLTAGE - This tube operates at volt
ages which can be deadly. Equipment must be 
designed so personnel cannot come in contact 
with operating voltages. Enclose high-voltage 
circuits and terminals and provide fail-safe inter
locking switch circuits to open the primary cir
cuits of the power supply and to discharge high
voltage condensers whenever access into the 
enclosure is required. 

X-RAY RADIATION - The EIMAC 8959, opera
ting at its rated voltages and currents, is a 
potential X-ray hazard. Moreover, the X-ray 
radiation level can increase significantly with 
aging and gradual deterioration, due to changes 
in leakage paths or emission characteristics as 
they are affected by high voltage. Onl y limited 

shielding is afforded by the tube envelope. Ad
ditional X-ray shielding must be provided on all 
sides of the tube to provide adequate protection 
to operating personnel througho ut the tube's life. 
When this tube is used as a pulse modulator, 
shielding of the pulse transformer may also be 

necessary. X-ray caution signs or labels must be 
permanently attached to equipment using this tube 
directing operating personne 1 never to operate 
this device without X-ray shielding in place. 

RADIO FREQUENCY RADIATION - Exposure 
of the human body to rf radiation becomes in
creasingly more hazardous as the power level 
and /or frequency are increased. Exposure to high
power rf radiation must be strictly prevented at 
any frequency. 

Equipment must be designed to fully safe
guard all personnel from these hazards. Labels 
and caution notices must be provided on equip
ment and in manuals clearly warning of these 
hazards. 

5 
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3/16 DIA. PIN TO ALIGN 
wiTii BOLT HOLES 
~ 

1/4-20 UNC 2B THRU,12 HOLES 

1$jE 1.035 DIA. I 

FITTING NUT 6 IMPERIAL FITTING 
8 SLEEVE FOR 3/4 0.0 TUBING 

SK-200 WATER JACKET 
~T SUPPLED UNLESS 
Qfl!lQ@ 

I 
1/4 -20 UNC-2Ai518 LG. SISTL~ t 

a..rrTCfl t-£AD CAP SCREW SOCKET ~ 
CR 12 REOO - SUPPLIED WITH 
WATER JACKET ~"!i,/~- -

fz R ' 

VITOH 'o' AING -~---r-1 

I/IDIA,11 3141.D, 
PARKER PIN 
2-261-V77·545 
EIWAC PIN O49230N 

00 OOT CONTACT OD. 

I I 11 b I .010 

bl 

'o'-RING GROOVE 6.687 1 D. il062 0 D -.113 OP. 

US E 'o'- AING E IMAC P/N 0 ~9265N 

(PARKER PIN 15·261) 

.,,- 5/16-18 UNC-2A STUD 'MTH 2HEX r-AJTS 
ANODE O C. C°"'41NECTIQ'l 
(MAY BE USED FOR LIFTING TUBE) 

AA 

O I MENSION"L o.-.Ti11 

I N C HES MILLl"'IETERS 

t?ft-~ ~AX RH "'" "" RH 

1.. a 235 8 265 2CS 7 2.:~ 93 
B 5 000 127.QO 

...f_ 125 3 B 
D I 250 280 31.7~ 32 51 

E 3.86 5 3 sas 98 17 3S 6~1 

' 4 240 4 260 107 7 0 1~ 3 2U 

,-e.. 4 490 ~51-? 14 0 5 114 55 

1--+-- 79J0 I 96 12 

J .975 . JOS 2G 77 25 53 -• 445 475 11. 3 :, 12 . .,7 

,...!c.. ~ 75 835 22 23 22 4::, 
~ 6 25C 58 75 

' 3 2 7.92 

,___c_~ 5 660 143 76 
sr5 ~~o >43 13 JS 

s 
T 
u 
V 

w 
X 
y 

AA 

6 950 176,53 
7 200 192,88 

12 5 70 3!9, 28 
6,437 6.562 163 50 166 .G 7 
3.1 87 3,313 BO 95 i34 15 

562 14 27 
308 33 22 

13.757 14.453 349.43 367.11 

NOTES · 

1 REF DIMENSIONS ARE FOR INFO 

O NLY & ARE NOT REQU IRED FOR 

INSPECTION PURPOSES. 

2 (* )MIN CONTACT SURFACE. 

! . AU.METALLIC SURFACES ARE SILVER 
PLATED .001 TH.ICK MIN. 

- - ANODE R.F CONNECTION 

M 
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TECHNICAL DAU 

The EIMAC X-2159 is a ceramic/ metal, water-cooled power 
tetrode designed for very-high-powered medium-frequency or high
frequency broadcast service and very-low-frequency communication 
in the megawatt power range. 

The X-2159 has a two-section thoriated-tungsten f i 1 amen t 
mounted on water-cooled supports. The two sections may be fed in 
quadrature to reduce hum contributed by an ac power source. The 
maximum anode dissipation rating is 1250 kilowatts steady state. 

Large-diameter coaxial terminals are used for the control grid 
and the three rf filament terminals. Filament power and filament 
support cooling-water connections are made through three special 
couplings with knurled and threaded clamping rings. 

GENERAL CHARACTERISTICS1 

ELECTRICAL 

Filament: Thoriated-tungsten, two-section 

Voltage per section ................................... . 
Current at 18.5 V per section ............................. . 

Amplification Factor (Average), Grid to Screen .................... . 
Direct Interelectrode Capacitance (grounded cathode)2 : 

Cin .............................................. . 
Cout ............................................. . 
Cgp .............................................. . 

Direct Interelectrode Capacitance (grounded grid)2: 
Cin .............................................. . 
Cout ............................ •. • •. • • • • • • • • • • • · · 
Cpk ............................................... . 

Frequency of Operation: for use above 30 MHz, contact: 
Product Manager, Power Grid Division, EIMAC Div. of Varian. 

X-2159 

WATER-COOLED 

POWER TETRODE 

18.5 ± 0.9 V 
700 A 
4.5 

1650 pF 
260 pF 

10 pF 

675 pF 
260 pF 
1.0 pF 

1. The design of this tube is subject to change. The data supplied is for guidance only. Before establishing a final 
equipment design with this tube, contact: Product Manager, Power Grid Division, EIMAC Division of Varian. 

2. Capacitance values shown are nominal, measured with no special shielding. 

(Effective 7-1-73) © 1973 by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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MECHANICAL 

Maximum Overall Dimensions: 
Length ... . 
Diameter .... . 

Net Weight .... . 

Operating Position 

Cooling ...... . 
Base Terminals .. 

23.75 in; 60.32 cm 
17.03 in; 43.26 cm 

175 lbs; 80 kg 

Vertical, base down 

Water and Forced Air 

Special 
Recommended Filament Connectors (not supplied with tube): 

Filament Power/Water Connector (3 required) 
Filament rf Connector (1 required) ...... . 

Maximum Operating Temperature: 

EIMAC X-2175 
EIMAC X-2181 

Envelope, and Ceramic;Metal Seals . . ... . .............. . . . 200°c 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE . . .. . .... 22.5 

DC SCREEN VOLTAGE ........ 2.5 

DC PLATE CURRENT ......... 125 

PLATE DISSIPATION ......... 1250 

SCREEN DISSIPATION . . . . . . . . 15 

GRID DISSIPATION ......... 4.0 

KILOVOLTS 

KILOVOLTS 

AMPERES 

KILOWATTS 

KILOWATTS 

KILOWATTS 

RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR Class C Telegraphy or FM 

(Key-down Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE .. .. ..... 22.5 KILOVOLTS 

DC SCREEN VOLTAGE . ....... 2.5 KILOVOLTS 

DC PLATE CURRENT ... ...... 125 AMPERES 

PLATE DISSIPATION .. ... .... 1250 KILOWATTS 

SCREEN DISSIPATION ... . .... 15 KILOWATTS 

GRID DISSI PATION . . .. . .. .. 4.0 KILOWATTS 

TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB1, Peak Envelope Conditions 

Plate Voltage . . . . . . . . . . . . . . . . 20.0 kVdc 
Screen Voltage . . . . . . . . . . . . . . . 1500 Vdc 
Grid Voltage 1 . . . . . . . . . . . . . . . . -380 Vdc 
Zero Signal Plate Current ......... 20.0 Ade 
Single Tone Plate Current . . . . . . . . . 86.5 Ade 
Single Tone Screen Current 2 . . . . . . . 3.8 Ade 
Peak rf Grid Voltage 2. . . . . . . . . . . . 380 v 
Plate Dissipation . . . . . . . . . . . . . . 505 kW 
Plate load Resistance .. . ........ 132.2 il 
Pl ate Power Output . . . . . . . . . . . . . 1225 kW 
Efficiency .. ....... .. ........ 70.8 % 

1. Adjust to specified zero-signal p late current . 
2. Approximate value. 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Pl ate Voltage .............. . 
Screen Voltage ... ... ...... . . 
Grid Voltage ....... ..... ... . 
Plate Current .. . . .... . .. . ... . 
Screen Current 1 . . . . . . . . . . . . . . 
Grid Current 1 .............. . 
Calculated Driving Power .. ..... . 
Plate Dissipation1 ............ . 
Screen Dissipation1 .... .... .. . . 
Gr id Dissipation1 . ........... . 
Plate Load Resistance ......... . 
Pl ate Power Output . . . . . . . . . . . . 
Effic iency ................. . 

1. Approximate value. 

21.5 kVdc 
1000 Vdc 
-700 Vdc 
125 Ade 

12 Ade 
7.2 Ade 
7.0 kW 
530 kW 

12 kW 
1.9 kW 

85.5 n 
2158 kW 
80.1 % 
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PLATE MODULATED RADIO FREQUENCY POWER 

AMPLIFIER Class C Telephony 

(Carrier Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE ...... 17.5 KILOVOLTS 

DC SCREEN VOLTAGE 2.0 KILOVOLTS 

DC PLATE CURRENT 100 AMPERES 

PLATE DISSIPATION 800 KILOWATTS 

SCREEN DISSIPATION 15 KILOWATTS 

GRID DISSIPATION . . . . . . . . . 4.0 KILOWATTS 

AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
Class AB 

ABSOLUTE MAXIMUM RATINGS (per tube): 

DC PLATE VOLTAGE . 22.5 KILOVOLTS 

DC SCREEN VOLTAGE 2.5 KILOVOLTS 

DC PLATE CURRENT . 125 AMPERES 

PLATE DISSIPATION 1250 KILOWATTS 

SCREEN DISSIPATION 15 KILOWATTS 

GRID DISSIPATION . . . . . . 4.0 KILOWATTS 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Plate Voltage .. . .... 17.5 kVdc 
Screen Voltage .. 1000 Vdc 
Grid Voltage .. -1000 Vdc 
Plate Current . . . . . . .. 95.0 Ade 
Screen Current 1 .. . . 8.0 Ade 
Grid Current 1 . . . . . . 4.4 Ade 
Pk. Screen Voltage (100% Mod) .. 1000 V 

Pk. rf Grid Voltage .. . . . 1280 V 

Calculated Driving Power. . .. 6465 w 
Plate Dissipation . ... . 279 kW 
Screen Dissipation 1 ... .. . .. 8.0 kW 
Grid Dissipation 1 . . ... .. 2.05 kW 
Plate Load Resistance 85.6 n 
Pl ate Output Power 1384 kW 
Efficiency . .. . . . . . 83.3 % 

1. Approximate value. 

TYPICAL OPERATION Two Tubes - Sinusoidal Wave 

Pl ate Voltage ........ . 
Screen Voltage ........ . 
Grid Voltage 1 ... ..... . 
Zero Signal Plate Current .. 
Max. Signal Plate Current .. 
Max. Signal Screen Current 2 ... . 
Pk. Audio Freq. Grid Voltage 3 .. . 
Max. Signal Plate Dissipation 3. .. 
Pl ate/ Pl ate Load Resistance 
Pl ate Output Power . . . . . . . . .. 

17.5 kVdc 
1500 Vdc 
-455 Vdc 

10 Ade 
146.2 Ade 

7.8 Ade 
455 V 

275 kW 
233_5 n 
2015 kW 

1. Adjust for stated zero-signal plate current. 
2. Approximate value. 
3. Per Tube . 

NOTE: TYPICAL OPERATION data are obtained by cal cul at ion from the pub! ished characteristic curves. Adjustment of 
the rf grid voltage to obtain the specified plate current at the specified bias, screen, and plate voltages is 
assumed. If this procedure is followed, there will be little variation in output power then the tube is changed, 
even though there may be some variation in grid and screen current. The grid and screen currents which result 
when the desired plate current is obtained are incidental and vary from tube to tube. These current variations 
cause no diff i culty so long as the circuit maintains the correct voltage in the presence of the variations in 
current. 

APPLICATION 
MECHANICAL 

MOUNTING - The X-2159 must be mounted 
vertically, base down. The f u 11 weight of the 
tube should rest on the main screen-grid contact 
flange at the base of the tube, and all lifting of 
the tube sh o u 1 d be done with the lifting eye 
which is attached to the top of the anode 
cooling jacket. 

COOLING - It is essential that high purity 
water be used for anode cooling to minimize 
power loss and corrosion of metal fittings. 
Good distilled or de-ionized water will have a 
resistance of 1 to 2 megohms per cm3. Water 
should be discarded if resistivity falls to 
50,000 ohms/ cm3. Since the anode is normally 

3 
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at high potential to ground, water connections to 

the anode are made through insulating tubing. 
These insulating sections should be long enough 
so that column resistance is above 100,000 ohms 
per 1000 plate supply volts. The table shows 
minimum anode cooling water requirements for 
several plate dissipation levels. 

Plate Dissipation Water Flow Pressure Drop 
(Kilowatts) (GPM) (PSI) 

500 130 15 
800 205 30 

1000 250 45 
1250 310 66 

This data is based on an inlet water temperature 
of 4 0° C and an outlet temperature of 70°C. In no 
case should the outlet water temperature be 
allowed to exceed 70°C, and s yste m pressure 

should be limited to 85 PSI maximum. 
Water cooling is also required for the screen 

grid, with a minimum flow of 2.0 GPM, at an 
approximate pressure drop of 25 PSI. The tube 
outline drawing shows which of the two con
nections should be used for inlet water. 

Water cooling of the filament supports is re
quired. Each of the three water connections in
cludes both an inlet and outlet line, with the 
proper section for the inlet water shown on the 
outline drawing. Minimum flow for the Fl and F3 
connectors should be 2.0 GPM, with an approxi
mate pressure drop of 10 PSI for each connector; 
minimum flow for the F2 connector should be 4. 0 
GPM, with an approximate pressure drop of 55 
PSI. 

Base water cooling requirements can some

times be simplified if the screen grid and fila

ment connectors Fl and F3 are all cooled in 
series, with suitable insulation between termin
als. 

In addition to the water-cooling requirements , 
cooling air should be directed against the lower 
envelope surface, in the area of the ceramic/ 
metal seals, and particularly from below, up in
to the recesses involving the control grid and 
screen grid contact surfaces. Under normal cir
cumstances , a general purpose blower capable 
of supplying a minimum of one hundred CFM (at 
zero head), properly directed , will provide ade
quate cooling in the recessed base area. Temper
atures of the ceramic/metal seals and the lower 
envelope areas are the controlling and final 

limiting factor. Temperature-sensitive paints are 
available for use in checking temperatures in 
these areas before equipment design and air
cooling arrangements are finalized. 

All base cooling, air and water, must be 
applied before power is applied to the filaments. 
For standby operation, with no direct anode dis
sipation, a minimum flow of 5 GPM of anode 
cooling water is still required to preve nt anode 
overheating, in addition to base cooling. 

In all cases, both air-flow and water-flow 
interlocks should be used to remove all power 
from the tube in case of a cooling failure . How
ever, cooling normally should be maintained for 
a brief period after all power is removed to 
allow for tube cool-down. 

ELECTRICAL 

FILAMENT OPERATION - Special procedures 
must be used in the application and removal of 
filament power. Cooling water flow must be on 
and at the correct level before any voltage is 
applied. Then a voltage of (approximately) 4 
volts should be applied (per section), and held 
for a minimum of 30 seconds. Voltage can then 
be gradually increased until the full operating 

filament voltage level is achieved, but at no 
time should surge current be allowed to exceed 
1600 amperes per section. To remove filament 
power, the voltage should be reduced gradually 
to (approximately) 4 volts and held at this level 
for a minimum of 30 seconds before all voltage 
is removed. 

The peak emission capability at the rated , or 

nominal, filament voltage is normall y many times 
that required for communication service. A small 
decrease in filament temperature due to a re
duction of filament voltage can increase tube 
life by a substantial percentage. It is good 
practice to determine the nominal filament volt
age for a particular application that will not 
affect the operation of the equipment. This is 
done by measuring some important parameter of 
performance, such as plate current, power out
put, or an increase in distortion, while fil

ament voltage is reduced in small steps. At some 
value of filament voltage there will be a notice
able reduction in plate current or power output, 
or an increase in distortion . Operation should 
then be at a filament voltage slightly higher than 
the point at which performance degradation was 



noted. The voltage should be measured at the 
tube base terminals with a 1% accuracy rms re
sponding meter and periodic a 11 y checked. 

GRID OPERATION - The X-2159 grid is rated 
at 4000 watts of dissipation. Protective mea
sures should be included in the circuitry to in
sure that this rating is not exceeded. Grid dis
sipation is the approximate product of de grid 
current and peak positive grid voltage. 

SCREEN OPERATION - Base cooling (air and 
water) must be on and at the correct level before 
tube operation is started. The power applied to 
the screen grid must not exceed 15 kilowatts. 
Where no ac is applied to the screen, dissipation 
is the product of de screen voltage and d c 
screen current. With screen modulation the dis
sipation is the product of rms screen current and 

rms screen voltage. 

Plate voltage, plate load, or grid bias volt
age must never be removed while filament and 
screen voltages are present since the screen 
dissipation rating will be exceeded. Suitable 
protective circuitry must be provided to remove 
screen power in case of such a fault condition. 
Tetrode tubes may exhibit reversed screen cur
rent to a greater or lesser degree depending on 
individual tube design and operating conditions. 
The screen supply voltage must be maintained 
constant for any values of negative and positive 
screen currents that may be encountered.Danger
ously high plate currents may flow if the screen 
power supply exhibits a rising voltage charac
teristic with negative screen current. Stabiliza
tion may be accomplished by use of a shunt 
regulator circuit in the screen voltage supply, or 
other suitable techniques. 

PLATE OPERATION - The maximum dissipa
tion rating of the X-2159 is 1250 kilowatts with 
water cooling. When used as a plate-modulated 
rf amplifier, plate dissipation under carrier con
ditions is limited to 800 kilowatts. 

FAULT PROTECTION - In additior. to the nor
mal plate-overcurrent interlock, sc.-een-current 
interlock, and coolant (both air and water) inter
locks, it is good practice to protect the tube 
from internal damage caused by an internal plate 
arc which may occur at high plate voltages. An 
electronic crowbar, which will discharge power
supply capacitors in a few microseconds after 
the start of a plate arc , is recommended. 

X-215 9 

HIGH VOLTAGE - Normal operating voltages 

used with the X-2159 are deadly, and the equip
ment must be designed properly and operating 
precautions must be followed. Design all equip
ment so that no one can come in contact with 
high voltages. All equipment must inc 1 u de 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri
mary circuits of the power supply and to dis
charge high-voltage condensers whenever access 

doors are opened. Interlock switches must not be 
bypassed or "cheated" to allow operation with 
access doors open. Always r=member that HIGH 
VOLTAGE CAN KILL. 

X-RADIAT!ON - High-vacuum tubes operating 
at voltages higher than 10 kilovolts produce pro
gressively more dangerous X-ray radiation as the 

voltage is increased. The X-2159, operating at 
its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through
out the tube's life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is avail
able for viewing windows. If there is any doubt 
as to the requirement for or the adequacy of 
shielding, an expert in this field should be con
tacted to perform an X-ray survey of the equip
ment. 

Operation of high-voltage equipment with 
interlock switches "cheated" and cabinet doors 
open in order to be better able to locate an equip
ment malfunction can result in serious X-ray 
exposure. 

RADIO FREQUENCY RADIATION - Avoid ex
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass complete! y through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre
quencies as low as the 13 and 27 MHz bands. 

5 
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SPECIAL APPLICATION - Where it is desired 
to operate this tube under conditions widely dif
ferent from those listed here , write to Power Grid 

Tube Pr o duct Manager, EIMAC Di vision of 
Varian , 301 Industria l Way, San Ca rlos, Ca. 
94070, for information and recommendations. 

DIMENSIONAL DATA 

.3. 
8 D1A.ST.STL. 

DIM INOiES CENTIMETERS 
,C MIN. MAX. REF. MIN. •t-3"4 WIDE MIN. 

CONTACT SlffACE ROD 
(LIFTING L~) 

A 
B 

11440 
- -

11560 - - 2896 
- - f;rYY'\ -

3-16UN-2A THOS. 

l/4-t8NPT THO. 

ANODE--s....::=:::=::::===--=~-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~....=

NOTE 2 ,-~~~~=~~~~ 

l/4-18NPT 
(2 HOLES AS 
SHOWN ON 8 
11 .625:!: .OIO 

DIAP.C) X ~'--.. 
SERIAL M.M!ER _/ p 

• 1-1/2 WOE MIN.J 
CONTACT SlffACE 

/ 

NOTE 3 

l 25164 t390) DRILL 
12HOLES EO.SPACEO 
(30• !2') ON 16.125 
:!: .005 DIA. P.C.(TYP.) 

I0-32UNF-2B X ¾ DEEP 
3ATl2O° 

C - - - - 3000 -
D R235 826~ - - X)q? 

E 8.485 8525 - 2155 
F 16970 17.030 - - 4310 
G - - - 10()~ - -
H 0 310 - - - - 079 
J 0900 1000 - 229 
K 0.180 - - - 0 46 
L 8700 8 .900 - - 22.10 
M - - 2375 -
N - - - 125 312 - -
p - - - 2.500 - -
R 4 113 4.137 - - 1045 
s 2988 3012 - - 759 
T 3675 3.699 - - 933 
u - - - - 1.687 --
V - - - 2.156 - -
w - - - 90° - -
X - - - 7-1/?0 - -
y - - 15° --
z 22857 23305 - 5806 
AA - - - 3575 -
AB - - - - 0720 - -
AC 1950 2 .100 - - 495 
AD 0.450 - - - - 1. 14 
AE 3.'""' 3.680 - 904 
AF 0725 - - - 184 
AG 5.300 5.450 - - 1346 
AH 0 .725 - - - - 1.84 
AJ - - - I S7'S - -

~ I. CIRCUIT RET~NS MAY BE 
~TOFA,F~ 
WHARE IN ~WITH 
E!,E!_, ANO F3,RESPECTIVELY. 

i :t F8 AP«> FC CONTACT RINGS, 
FUSED.MUST HAIE CUT
OUTS FOR F2ANOF3. 

3. W\TE WITH EIMAC CCH£CTOR 
X2175 

4 DCRITURN SHOQO BE MADE 
TI)Fz OR FB. 

5. REF. DIMENSIONS ARE FOR 
WO. ONLY 8 ARE NOT 
REOOREO FOR INSPECTION 
PURPOSES. 

6, <•>CONTACT SURFACES 

SCREEN 
CONTROL 

ANODE 

X2159 POWER TETRODE 

MAX. REF. 
2936 - -
- - 15.24 
- - 7.62 
?()qq - -
2165 - -
4~~c 
- - ""''" - - -
?.'-1 -
- - -
- - - -

- .s.m 
- - ~no_ 
- 635 

1051 - -
7.65 -
9.40 - -
- - 4.28 

- 5.<1A 
- - 90° 
- - 7-1/2° 

- 15° 
59.19 - -
- - 908 

- 183 
5 33 - -
- - - -
9 7/S - -
- - - -

13 84 -
-- - -
- - 3.4q 
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TYPICAL CONSTANT CURRENT CHARACTERISTICS 
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TYPICAL CONSTANT CURRENT CHARACTERISTICS 
Et = 36V (18V/SECTION) SCREEN VOLTAGE = 1500V GROUNDED CATHODE 
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The EIMAC Y834 is a ceramic/metal , forced-air cooled, 
radial-beam tetrode with a rated rnaxim..rn plate dissipation of 
Li.5 kW. It is especially designed for UHF LP1V, 1V translator 
and linear arrplifier operation requiring low intenrodulation 
distortion up to lCXX) MHz. IMO level is better than -52dB. 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Type of Cathode 
Heating ...• 
Filament Voltage 1 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Filament Current, approximately .. •. ...•.... • . • ........ 
Peak Cathode Current • . . . . . . . . . . . • . . . • . . . . . • . . . • 
Interelectrode Capacitances, approximately: 

Y-834 

TETRODE 

Thoriated Tungsten 
Direct 

6.0 ± 2"/o vol ts 
34 arrps 
6 arrps 

Input (g2 tied to gl) ...•.........••......•........ 
Output (g2 tied to gl) . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . 

40 pF 
8.2 pF 

0 .02 pF 
7 

40 rrrmos 

Cathode/ Anode . • . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . 
Arrplification Factor (gl - g2 average) . . . . . . . . . . . . . . . . . . . . . . 
Transconductance, average •. 

Mounting Position 
Anode Cooling . . 
Minim..rn Airflow 2 

Corresponding Pressure Drop 
Maxim.Im Inlet Air Terrperature 
Maxirrun Outlet Air Terrperature ............... • ........ •. . 
Maxim..rn Terrperatur e 3 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Net Weight 
Dimensions ••••. 

Vertical 
Forced Air 

70 cfm 
0.8" H20 

45°c 
100°c 
250°c 

5 lbs/2.3Kg 
See Drawing 

1 In the high frequency operation the cathode is subjected to considerable back banbardment 
which raises its terrperature . After the circuit has been adjusted for proper tube operation, 
the filament voltage nust be reduced to prevent overheating of the cathode with resulting 
short life. 

2For 30°C inlet air terrperature and 2 kW anode dissipation . 

3 At any point on the ceramic insulators. For maxim.Im tube life, this terrperature nust not 
exceed 200°C. The cooling air flow rrust be established before application of any voltage and 
maintained for at least one minute after fi lament voltage has been rerroved. 

20April84; Revised April 86 

Varian El MAC / 1678 South Pioneer Road / Salt Lake City I Utah 84104 / (801) 972-5000 



MAXIM.M RATJK;S (all potentials refer to cathode) 

OC Anode Voltage. 
OC Grid g2 Voltage 
OC Grid gl Voltage 
Peak Cathode Current 
OC Anode Current • . 
Anode Dissipation . 
Grid g2 Dissipation 
Grid gl Dissipation 
Frequency .•.•. 

aA5S A - LINF.AR AMPLIFIER FOO. TELEVISirn TRANSLATCR 
Aural and Video Signals Sirrultaneously 

TYPICAL OPERATirn 

Operating Frequency 
Bandwidth •••.• 
Filament Voltage. 
DC Anode Voltage •..... 
DC Grid g2 Voltage ..•.. 
DC Anode Current (no signal) 
Peak Video Power •• 
Anode Current (black level+ audio) 
Gain .••..••...• 
Intenrodulation Products . 
Distance Between Audio and Video Carriers 

5 kV 
650 V 

-200 V 
6 A 
2 A 

4.5 kW 
25 W 
SW 

lCXX) MHz 

47~50 MHz 
10 MHz 

6 V 
4 kV 

400 V 
0.4 A 

1.1 kW 
0.8 A 

15.0cB 
-54 dB (•'<) 

4.5 MHz 

(,',) Under video level (3-tone test) typical; depending on the cavity/circuit used and 
adjustments oode. 

Y834 
Page 2 
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AB&l1JIE MAXJMM RAl'IlG,: Values sh<:Mn for each type of service are based on the "absolute 
system' and are not to be exceeded under any service conditions. These ratings are limiting 
values outside which the serviceability of the tube rray be irrpaired. In order not to exceed 
absolute ratings, the equiprrent designer has the responsibility of determining an average design 
value for each rating below the absolute value of that rating by a safety factor so that the 
absolute values will never be exceeded under any usual conditions of supply voltage variation in 
the equiprrent itself. It does not necessarily follow that canbinations of absolute rraxinun 
ratings can be attained sinultaneously . 

HIQI \U..TAGE: Nonnal operating voltages used with this tube are deadly. Equiprrent rrust be 
designed properly and operating precautions rrust be followed . Design all equiprrent so that no 
one can care in contact with high voltages. All equiprrent rrust include safety enclosures for 
high-voltage circuits and terminals, with interlock switches to open prirrary circuits of the 
power supply and to discharge high-voltage capacitors whenever access doors are opened. Interlock 
switches rrust not be bypassed or "cheated" to allow operation with access doors open. Always 
renerber that HIQI VO.TAGE CAN KII.L. 

Im.'ERELECilOE CAPACITANCE: The actual internal i nterelectrode capacitance of a tube is 
influenced by rrany variables in rrost applications such as stray capacitance to the chassis, 
capacitance added by the socket used, stray capacitance between the tube terminals, and wiring 
effects . To control the actual capacitance values within the tube as the key carponent involved, 
the industry and military services use a standar d test procedure as described in Electronic 
Industries Association Standard RS-191. This requires the use of specially constructed test 
fixtures which effectively shield all external tube leads fran each other and eliminate any 
capacitance reading to "ground." The test is perfonned on a cold tube . Other factors being equal, 
controlling internal tube capacitance in this way nonnally assures good interchangeability of 
tubes over a period of time, even if the tube is rrade by different rranufacturers . The capacitance 
values shown in the rranufacturer's technical data, or test specifications, nonnally are taken in 
accordance with Standard RS-191. 

The equiprrent designer is, therefore, cautioned to rrake allowance for the actual capacitance 
values which will exist in any nonnal application. Measurerrents should be taken with the socket 
and rrounting which represent approxirrate final layout if capacitance values are highly signifi
cant in the design. 

GUI) CFERATICN: Maxim.rn control grid dissipation is 5 watts, determined approxirrately by the 
product of the de grid current and the peak positive grid voltage . 

SCREm GRID CFERATICN: Ma.xinun screen grid dissipation is 25 watts. With no ac applied to the 
screen grid, dissipation is sirrply the product of de screen voltage and the de screen current. 
With screen rrodulation, dissipation is dependent on rms screen voltage and rms screen current. 
Plate voltage, plate loading, or bias voltage rrust n<=ver be rermved while filarrent and screen 
~oltages are present, since screen dissipation ratings will be exceeded. A protective spark-gap 
device should be connected between the screen grid and the cathode to guard against excessive 
voltage . 

Y834 
Page 3 



-...,. ABSCllJI 
,ysterrf' 

DIMENSIONAL DATA 

values INCHES MILLIMETERS 

absolut 
DIM M I N MAX. REF. MIN. MAX. Rl[P' . 

A "- 270 4 350 108.~ 11 0.s 
value j B 1 1sn 80.0 

absolut D .260 6.5 

the eq 
ratings 

E 1.140 1 . 265 29.0 17 11 
F 4 . 110 4 . 230 104. 5 107.5 
G 1.366 l. 445 34 . 7 36 . 7 
H . 531 .590 13. 5 15 . 0 

HIGI ~ 
designe 
one cat 

high-vo 
power ~ 

switche 
reneroe 

I 

J .218 .242 5.5 6. 1 
K . 531 .571 13 .5 14.5 
L . 375 9.5 
M .815 .838 20 . 7 21.3 

' 27.7 N l. 090 1.110 28.3 .,, 

' 
u~ l. 602 l. 626 4 0 . 7 41.3 / p 

" R 2 .193 2.216 55 . 7 56.3 

/ ' 
s 2.547 2 . 571 64.7 65 . 3 
T .295 7.5 

/! \ u . 024 . 035 .60 .90 

J ,'~,\!/;; \ 
V 5. 315 135. 0 

~ 
~ ., 

--- " 
INfEREL 
influen 

N n 
NOTES : II '-... [./' .,. .,, 

I 
II 1. REF DIMENSIONS ARE FOR INFO 

ONLY & ARE NOT REQUIRED FOR 
capacit INSPECTION l"URPOSES. 

effects 
the in 

2. (*) CONTACT DIMS. \!._,I 
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The ElMAC Y863 is a ceramic/metal VHF power tetrode 
intended for use as a retrofit for the 8F76R in VHF-TV 
amplifier service. A retrofit kit is available which al
lows use of the Y863 in NEC 10-15 kW visual TV cavities . 
No other changes are required. The Y863 features an 
electro-mechanical structure which provides high rf 
operating efficiency. Low losses in the structure permit 
operation at full ratings to 250 MHz in TV linear ampli
fier service. 

Improved electron optics provide higher gain than the 
8F76R, particularly in the high channels, easing exciter 
problems. Improve d grid const ru ction reduces tu be-to-tube 
diffe r ences and contributes to extended life. 

The anode is rated for 15 kilowatts dissipation with 
forced air cooling. 

G E N E R A L 

ELECTRICAL 

C H A R A C T E R l S T I C S l 

Filament: Thoriated Tungsten Mesh 
Voltage •••.•••. 
Current, at 7. 5 volts 

mpl ification Factor, average 
Grid to Sc r een ••••• 

2 ~ect Interelectrode Capacitances (cath. grounded) 
Cin 
Cout ••••••••••••• 
Cgp ••••••..••••• 

Direct Interelectrode Capncitances 
Cin 
Cout ••••••••••••• 
Cpk • • • • • • • • • • • • • 

(grids grounded) 2 

Maximum frequency for Full Ratings (TV) 

\1'Y\S Y863 
VHF · TETRODE 

TO REPLACE 
8F76R 

DATA INCLUDES 
YC1\2 

RETROFIT KIT 

7.5 + 0 . 4 V 
120 A 

8.5 

170 pF 
16 pF 

0 . 5 pF 

72.5 pF 
17.5 pF 
0 . 08 pF 

250 MHz 

1. Characteristics and operat ing values are based on performance tests. These figures may change 
without notic~ as a result of additional data or product ref ineme nt. 

2. Capacitance values are for a cold tub e, as measured with no special shielding, in accordance 
with Electronic Industries Association Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions: 
Length ••• • •• 
Diameter •••••• 

~et Weight (approximate) 

Operating Position 

Cooling •• ••• 

Operating Temperature, Absolute Maximum 
Ceramic/Metal Seals and Anode Core 

Base 

Axis Vertical, 

9.3 In; 23 .6 cm 
7.4 In; 18 . 8 cm 

14 Lbs; 6.4 kg 

Base Up or Down 

Forced Air 

250 °c 
Special, Coaxial 

_!MAC Retrofit Kit, for Installation in NEC PCN -1 200 VHF-TV Visual Cavity (See Page 2) EIMAC YC112 

Effective August 86 Printed in U. S.A . 
VA4928 

Varian EIMAC / 301 Industrial Way/ San Carlos, CA 94070 / USA 



ADVANCE PRODUCT ANNOUNCEMENT 

The EIMAC 9019/YC130 is a ceramic/metal VHF power tetrode. It 
is rated for full power input to 110 MHz and is recommended for 
use as a Class C power amplifier or plate modulated amplifier. 

Air-system sockets and matching air chimneys are available 
from EIMAC. A connector clip is available for making the de con
nection to the anode. 

G E N E R A L C H A R A C T E R I S T I C S l 

ELECTRICAL 

Filament: Thoriated Tungsten Mesh 
Voltage ••••••••••••••••• 
Current, at 7.5 volts •••••••••• 

Amplification Factor (average), Grid to Screen 
Direct Interelectrode Capacitance (cathode grounded) 

Ci n • • • • • • • • • 
Gout • • • • • • • • • • • • • • • • • • • • • 

Dire~ip Inte~eie~t~ode° C~p~cit~n~e· (~rid; ~r~u~d~dj 2 

Ci n • • • • • • • • • • • • • 
Cout ...•••••• 
Cpk • • • • • • • • • • • • • 

Maximum Frequency for Full Ratings (CW) 

7.5 

2 

+ 0.37 V - 160 A 
4.5 

9019 
YC130 

VHF 
RADIAL BEAM 

POWER 
TETRODE 

160 pF 
26.5 pF 
1.5 pF 

67 pF 
27.5 pF 
0.2 pF 
110 MHz 

1. Characteristics and operating values are based on performance tests. These figures may change 
without notice as the result of additional data or product refinement. Varian EIMAC should be 
consulted before using this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accord
ance with Electronic Industries Association Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions: 
Length , , • , • • 9. 375 In; 23,81 cm 
Diameter • , , • , • , • 

Net Weight •• • •••••• 
Operating Position • , , ••• 
Maximum Operating Temperature, 
Cooling •• , • , •••••• 
Base ••••••••••••• 
Recommended Air-System Socket: 

. . . . . . . . . . . . . . . . 
Ceramic/Metal Seals or Envelope 

For LF or HF Service , ••• 
For VHF Service • , •• 

Recommended Air-System Chimney: For Either the SK-300A or SK-360 Socket 
Recommended Screen Grid Bypass Capacitor Kit for the SK-360 Socket 
Available Anode Connector Clip •••••••••• • •••••••• , , 

• • • • 7.580 In; 19.25 cm 
• • • • 12.B Lb; 5,8 kg 
Axis Vertical, Base Up or Down 

250°c 
Forced Air 

Special Concentric 
EIMAC SK-300A 

EIMAC SK-360 
EIMAC SK-316 
EIMAC SK-355 

EIMAC ACC-3 

RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies to 110 MHz) 
Class C FM 
(Key-down conditions) DC Plate Voltage. 7, 5 10.0 kVdc 

DC Screen Voltage 750 750 Vdc 
ABSOLUTE MAXIMUM RATINGS DC Grid Voltage -510 -550 Vdc 

DC Plate Current . 4.65 4.55 Ade 
DC PLATE VOLTAGE • 10,000 VOLTS DC Screen Current* 0.59 0, 54 Ade 
DC SCREEN VOLTAGE 2000 VOLTS DC Grid Current* . . 0,30 0.27 Ade 
DC GR ID VOLTAGE -750 VOLTS Peak rf Grid Voltage * 730 790 V 

DC PLATE CURRENT • 5,0 AMPERES Calculated Driving Power 220 220 w 
PLATE DISSIPATION 18 KILOWATTS Plate Dissipation 8,1 9,0 kW 
SCREEN DISSIPATION 450 WATTS Plate Output Power 26 . 7 36.5 kW 
GRID DISSIPATION 200 WATTS * Approximate value; will vary with circuit and tube 

395035(Effective March 1986) Printed in U.S.A . 
VA4889 

Varian EIMAC / 301 Industrial Way/ San Carlos, CA 94070 / U.S.A. 



e- 9019/YC130 

PLATE MODULATED RF POWER AMPLIFIER 
Grid Driven 
Class C Telephony - Carrier Conditions 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE • 8000 VOLTS 
DC SCREEN VOLTAGE 2000 VOLTS 
DC GRID VOLTAGE -750 VOLTS 
DC PLATE CURRENT • 4.0 AMPERES 
PLATE DISSIPATION# 12 KILOWATTS 
SCREEN DISSIPATION## 450 WATTS 
GRID DISSIPATION## 200 WATTS 

# Corresponds to 18 kW at 100% sine
wave modulation. 

AUDIO FREQUENCY AMPLIFIER OR MODULATOR 
Grid Driven, Class ABl, Sinusoidal Wave 
ABSOLUTE MAXIMUM RATINGS 
DC PLATE VOLTAGE • 
DC SCREEN VOLTAGE 
DC PLATE CURRENT. 
PLATE DISSIPATION 
SCREEN DISSIPATION. 
GRID DISSIPATION. 
* Approximate value. 
## Adjust for specified 

plate current. 

10.0 KILOVOLTS 
2000 VOLTS 
6.0 AMPERES 

18.0 KILOWATTS 
450 WATTS 
200 WATTS 

# Per tube. 
zero-signal 

TYPICAL OPERATION 

DC Plate Voltage • 6.0 
DC Screen Voltage 750 
Peak AF Screen Voltage (100% Mod} 740 
DC Grid Bias Voltage -600 
DC Plate Current • • 3. 75 
DC Screen Current * 0.45 
DC Grid Current * 0.1 8 
Peak rf Grid Voltage* • • • • • 800 
Grid Driving Power (calculated}* 150 
Plate Dissipation * • • • • 5.1 
Plate Output Power*. • • • • • 17.4 

* Approximate value. 
## Average, with or without modulation. 

TYPICAL OPERATION (two tubes) 

DC Plate Voltage • • 
DC Screen Voltage 
DC Grid Voltage## •• 
Zero-Signal Plate Current • 
Maximum Signal Plate Current 
Maximum Signal Screen Current* 
Peak AF Grid Voltage*# •••• 
Driving Power* •••••• 
Load Resistance Plate-to-Plate •• 
Maximum Signal Plate Dissipation* # 
Plate Output Power*. • ••• 

7.5 
1500 
-350 
1.0 
8.8 

0.34 
330 

0 
1730 
12.2 
41.6 

8.0 kVdc 
750 Vdc 
710 V 

-640 Vdc 
3.65 Ade 
0.43 Ade 
0.18 Ade 

840 V 

150 W 
5.8 kW 

23.5 kW 

10.0 
1500 
-370 
1.0 
8.5 

0.30 
340 

0 
2520 
14.0 
57.0 

k Vdc 
Vdc 
Vdc 
Ade 
Ade 
Ade 
V 

w 
Ohms 
kW 
kW 

TYPICAL OPERATION values are obtained by measurement or by calculation from published characteristic 
curves. To obtain the specified plate current at the specified bias, screen, and plate voltages, ad
justment of the rf grid voltage is assumed. If this procedure is followed, there will be little vari
ation in output power when the tube is replaced, even though there may be some variation in grid and 
screen currents. The grid and screen currents which occur when the desired plate current is obtained 
are incidental and vary from tube to tube. These current variations cause no performance degradation 
providing the circuit maintains the correct voltage in the presence of the current variations. 

RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 

Filament: Current at 7.5 volts . . . . . . . . . . . 148 168 A 
Interelectrode Capacitance (grounded filament connection) 1 

Cin 154 167 pF 
Cout . . . . . . . . . . . . . 24 29 pF 
Cgp . . . . 2.0 pF 

1 Capacitance values are for a cold tube as measured in a special shielded fixture in accordance 
with Electronic Industries Standard RS-191. 
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9019/YC130 e® 
A P P L I C A T I O N 

MECHANICAL 

MOUNTING - The tube must be mounted vertically, 
base up or down at the designer's convenience, and 
should be protected from vibration and shock. 

STORAGE - If a tube is to be stored as a spare it 
should be kept in its original shipping carton, 
with the original packing material, to minimize 
the possibility of handling damage. 

Before storage a new tube should be operated in 
the equipment for 100 to 200 hours to establish it 
has not been damaged and operates properly (See 
FILAMENT OPERATION for recommendations on initial 
value of filament voltage during this operation 
period). If the tube is still in storage 6 months 
later it again should be operated in the equipment 
for l 00 to 200 hours to make sure there has been 
no degradation. If operation is satisfactory the 
tube can again be stored with great assurance of 
being a known-good spare. 

SOCKETING - An air-system socket should be used 
in all applications to assure cooling of the tube 
base seals. The EIMAC SK-300A is recommended for 
audio or LF/HF rf operation; the SK-360 is recom
mended for VHF operation. The SK-360 incorporates 
low-inductance filament bypassing in the form of 
three 5000 pF copper-clad Kapton®capacitors. A 
screen grid bypass capacitor kit (the SK-355) is 
also available for the SK-360 socket, and includes 
eight 1000 pF 5000 DCWV capacitors (EIMAC P/N 
050706), 16 mounting clips (EIMAC P/N 242859), and 
an assembly drawing (EIMAC P/N 243135) which shows 
how the parts are attached to the socket. 

COOLING - The tube requires forced-air cooling in 
all applications. An air-system socket is recom
mended, with a matching air chimney. Normally the 
tube socket is mounted in a pressurized compart
ment so the cooling air passes through the socket 
and is then guided to the anode cooling fins by an 
air chimney. A chimney is available from EIMAC, 
the SK-316, for use with the SK-300A socket at 
frequencies below 30 MHz and with the SK-360 at 
VHF. If all cooling air is not passed around the 
base of the tube and through the socket, then 
arrangements must be made to assure adequate 
cooling of the tube base and the socket contacts 
themselves. 

In this regard it should be noted the contact 
fingers used in the four contact collet assemblies 
{inner and outer filament, control grid and screen 
grid) are made of beryllium copper. If operated 
above 150°C for any appreciable length of time 
this material will lose its temper (or springy 
characteristic) and then will no longer make good 
contact to the base rings of the tube. This can 
lead to arcing which, in an extreme case, can burn 
through the metal of the tube base ring and the 
tube's vacuum integrity is then destroyed. 

Thus adequate movement of cooling air around the 
base of the tube accomplishes a double purpose in 
keeping the tube base and the socket contact fin
gers at a safe operatingtemperature. 

Though the maximum temperature rating for seals 
and the anode core is 250 °C, it is considered good 
engineering practice to all ow some safety factor 
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and the table shown is for sea level with cooling 
air at 50°C and maximum tube anode temperature of 
225 °C. Such a safety factor makes some allowance 
for variables such as dirty air filters, dirty 
tube anode cooling fins which will effect cooling 
efficiency, duct losses, etc. The figures shown 
are for the tube in an air-system socket with an 
air chimney in place, with air passing in a base
to-anode direction. Pressure drop values shown are 
approximate and are for the tube/socket/chimney 
combination. 

Plate Diss. 
(Watts) 

7,500 
12,500 
15,000 
18,000 

Air Flow 
(cfm) 
230 
490 
645 
970 

Press.Drop 
Inches Water 

0.7 
2.7 
4.6 
8.2 

At altitudes significantly above sea level flow 
rate must be increased for equivalent cooling. At 
5000 feet both the flow rate and the pressure drop 
should be increased by a factor of 1.20, while at 
10,000 feet both flow rate and pressure drop must 
be increased by 1.46. 

Anode and base cooling should be applied before or 
simultaneously with filament voltage turnon and 
should normally continue for a brief period after 
shutdown to allow the tube to cool down properly. 

IMPACT AND VIBRATION - The 9019/YC130 has a thori
ated tungsten mesh filament and is intended for 
regular commercial service. Any tube with a thori
ated tungsten filament should be protected from 
undue shock and vibration and if not installed in 
equipment should always be stored in its protect
ive packing material in its shipping container. 

ELECTRICAL 

ABSOLUTE MAXIMUM RATINGS - Values shown for each 
type of service are based on the "absolute system" 
and are not to be exceeded under any service con
ditions. These ratings are limiting values outside 
which the serviceability of the tube may be im
paired. In order not to exceed absolute ratings 
the equipment designer has the responsibility of 
determining an average design value for each rat
ing below the absolute value of that rating by a 
safety factor so the absolute values will never be 
exceeded under any usual conditions of supply-vol
tage variation, load variation, or manufacturing 
variation in the equipment itself. It does not 
necessarily follow that combinations of absolute 
maximum ratings can be attained simultaneously. 

HIGH VOLTAGE - Normal operating voltages used with 
this tube are deadly, and the equipment must be 
designed pr ope rly and operating precautions must 
be followed. Design all equipment so that no one 
can come in contact with high voltages. All equip
ment must include safety enclosures for high
voltage circuits and terminals. with interlock 
switches to open primary circuits of the power 
supply and to discharge high-voltage capacitors 
whenever access doors are opened. Interlock 
switches must not be bypassed or "cheated" to 
allow operation with access doors open. Always 
remember that HIGH VOLTAGE CAN KILL. 
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FILAMENT OPERATION - With a new tube, or one which 
has been in storage for some period of time, 
operation with filament voltage only applied for a 
period of 30 to 60 minutes is recommended before 
full operation begins. This allows the active 
getter material mounted within the fi 1 ament 
structure to absorb any residual gas molecules 
which have accumulated during storage. Once normal 
operation has been established a minimum filament 
warmup time of four to five seconds is normally 
sufficient. 

At rated (nominal) filament voltage the peak emis
sion capability of the tube is many ti mes that 
needed for communication service. A reduction in 
filament voltage will lower the filament tempera
ture, which will substantially increase life ex
pectancy. The correct value of filament voltage 
should be determined for the particular appli
cation. It is recommended the tube be operated at 
fu 11 n om i n a 1 v o 1t age for an i n i ti a 1 stab il i z at i on 
period of 100 to 200 hours before any action is 
taken to operate at reduced voltage. The voltage 
should gradually be reduced unt i 1 there is a 
slight degradation in performance (such as power 
output or distortion). The voltage should then be 
increased a few tenths of a volt above the value 
where performance degradation was noted for oper
ation. The operating point should be rechecked 
after 24 hours. 
Filament voltage should be closely regulated when 
voltage is to be reduced below nominal in this 
manner, to avoid any adverse influence by normal 
line voltage variations. 
Fi 1 ament voltage should be measured at the tube 
base or socket, using an accurate rms-responding 
meter. Periodically throughout the 1 ife of the 
tube the procedure outlined above for reduction of 
voltage should be repeated, with voltage reset as 
required, to assure best tube life. 
EIMAC Application Bulletin #lB titled "EXTENDING 
TRANSMITTER TUBE LIFE" contains valuable informa
tion and is available on request. 

GRID OPERATION - Maximum control grid dissipation 
is 200 watts, determined approximately by the pro
duct of the de grid current and the peak positive 
grid voltage. A protective spark-gap device should 
be connected between cont ro 1 grid and cathode to 
guard against excessive voltage. 

SCREEN OPERATION - The maximum screen grid dissi
pation is 450 watts. With no ac applied to the 
screen grid, dissipation is simply the product of 
de screen voltage and the de screen current. With 
screen modulation, dissipation is dependent on rms 
screen voltage and rms screen current. Plate volt
age, plate loading, or bias voltage must never be 
removed while filament and screen voltages are 
present, since screen dissipation ratings will be 
exceeded. A protective spark-gap device should be 
connected between the screen grid and the cathode 
to guard against excessive voltage. 

PLATE DISSIPATION - The rated maximum plate dissi
pation of the tube is 18 kilowatts, which may be 
safely sustained with adequate air cooling. When 
the tube is used as a plate-modulated rf amplifier 
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the dissipation under carrier conditions should be 
limited to 12 kilowatts. 

FAULT PROTECTION - In addition to the normal plate 
over-current interlock, screen current interlock, 
and cooling air interlock, the tube must be pro
tected from internal damage caused by an internal 
plate arc which may occur at high plate voltage. A 
protective resistance should always be connected 
in series with each tube anode, to help absorb 
power supply stored energy if an internal arc 
should occur. An electronic crowbar, which will 
discharge power supply capacitors in a few micro
seconds after the start of an arc, is recommended. 
The protection criteria for each electrode supply 
is to short each electrode to ground, one at a 
time, through a vacuum relay switch and a 6-i nch 
length of #30 AWG copper wire. The wire will 
remain intact if protection is adequate. 
EIMAC Application Bulletin #17 titled FAULT PRO
TECTION contains considerable detail and is avail
able from EIMAC on request. 

RADIO-FREQUENCY RADIATION - Avoid exposure to 
strong rf fields even at relatively low frequency. 
Absorption of rf energy by human tissue is depend
ent on frequency. Under 300 MHz most of the energy 
wi 11 pass completely through the human body with 
little attenuation or heating affect. Public 
health agencies are concerned with the hazard even 
at these frequencies. OSHA (Occupational Safety 
and Heal th Admi ni strati on) recommends that pro-
1 onged exposure to rf radiation should be limited 
to 10 milliwatts per square centimeter. 

INTERELECTRODE CAPACITANCE - The actual internal 
interelectrode capacitance of a tube is influenced 
by many variables in most applications, such as 
stray capacitance to the chassis, capacitance 
added by the socket used, stray capacitance be
tween tube terminals, and wiring effects. To 
control the actual capacitance values within the 
tube, as the key component involved, the industry 
and Military Services use a standard test pro
cedure as described in Electronic Industries 
Association Standard RS-191. This requires the use 
of a specially constructed test fixture which 
shields a 11 extern a 1 tube leads or contacts from 
each other and eliminates any capacitance reading 
to "ground". The test is performed on a cold tube. 
Other factors being equa 1, controlling internal 
tube capacitance in this way normally assures good 
interchangeability of tubes over a period of time. 
The capacitance values shown in the technical data 
are taken in accordance with Standard RS-191. 
The equipment designer is therefore cautioned to 
make allowance for the actual capacitance values 
which will exist in the appliction. Measurements 
should be taken with the mounting which represents 
approximate final layout if capacitance values are 
highly significant in the design. 

SPECIAL APPLICATIONS - When it is desired to oper
ate this tube under conditions widely different 
from those listed here, write to Varian EIMAC; 
attn: Product Manager; 301 Industrial Way; San 
Carlos, CA 94070 U.S.A. 



9019/YC130 e. 
OPERATING HAZARDS 

PROPER USE AND SAFE OPERATING PRACTICES WITH RESPECT TO POWER TUBES ARE THE RESPONSIBILITY OF EQUIPMENT 
MANUFACTURERS AND USERS OF SUCH TUBES. ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO POWER TUBES OR EQUIP
MENT WHICH UTILIZES SUCH TUBES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES AGAINST POSSIBLE SERIOUS 
BODILY INJURY. DO NOT BE CARELESS AROUND SUCH PRODUCTS. 

The operation of this tube may involve the following hazards, any one of which, in the absence of safe 
operating practices and precautions, could result in serious harm to personnel: 

a. HIGH VOLTAGE - Normal operating voltages can be 
deadly. Remember that HIGH VOLTAGE CAN KILL. 

b. LOW-VOLTAGE HIGH-CURRENT CIRCUITS - Personal 
jewelry, such as rings, should not be worn when 
working with filament contacts or connectors as 
a short circuit can produce very high current 
and melting, resulting in severe burns. 

c. RF RADIATION - Exposure to strong rf fields 

should be avoided, even at relatively low fre
quencies. The dangers of rf radiation are more 
severe at UHF and microwave frequencies and can 
cause serious bodily and eye injuries. CARDIAC 
PACEMAKERS MAY BE EFFECTED. 

d. HOT SURFACES - Surfaces of tubes can reach 
temperatures of several hundred °C and cause 
serious burns if touched for several minutes 
after all power is removed. 

Please review the detailed operating hazards sheet enclosed with each tube, or request a copy from: 
Varian EIMAC, Power Grid Application Engineering, 301 Industrial Way, San Carlos CA 94070. 
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DIMENSKlNAL. 00A 

DIM. 
INCHES IIILUM£TERS 

MIN. MAX. REF. ,.,,._ 
~ - REF 

A 7460 7.580 199.49 192.53 
9 0955 0995 21.72 22 73 
C 0720 0.760 19.29 19.30 
D 1996 1. 936 46 .63 49. 17 
E 3.133 3. 173 7959 9059 
F 3.792 3.932 9632 97.33 
G 3.990 4020 101.09 102.11 
H 0 .199 4 .79 
J a 100 4 79 
K 0198 4 .78 
L I 764 1826 4481 46.38 
M 4659 4 783 119.34 121 .49 
N 2412 2 788 61 26 70.82 
p 9000 9 375 228 60 238.13 
R 0.986 1050 2504 26.67 
s 3560 3.684 90.42 93.57 
T 0375 9 .53 

u 4406 4 468 11 1. 91 113.49 
V 3718 3 781 9444 96.04 
w 0.219 5.56 

ANODE 

THE T.I.R. OF THE SCREEN 
GRID AND FILAMENT CONTACT 
SURFACES SHALL NOT _ 
EXCEED .040 WITH RESPECT 
TO THE CONTROL GRID AND 
ANODE CONTACT SURFACE 
WHEN THE LATTER SUR
FACES ARE ROTATED ON 
ROLLERS AT POINTS IN -
DICATED BY THE ARROWS 

\._ __ AIR 

SCREEN GRID 

CONTROL GRID 

FILAMENT 

DO NOT CONTACT 

* CONTACT SURFACE 
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ADVANCE RRODUCT ANN0UNCEMEN"F 

PM.) 9019 
YC130 

VHF 
RADIAL BEAM 

The EIMAC 9019/YC130 is a ceramic/metal VHF power tetrode. It 
is rated for full power input to 110 MHz and is recommended for 
use as a Class C power amplifier or plate modulated amplifier. 

Air-system sockets and matching air chimneys are available 
from EIMAC. A connector clip is available for making the de con
nection to the anode. 

G E N E R A L C H A R A C T E R I S T I C S l 

ELECTRICAL 

Filament: Thoriated Tungsten Mesh 
Voltage • • • • • • • • • ••••• 
Current, at 7.5 volts • • ••••• 

Amplification Factor (average), Grid to Screen 
Direct Interelectrode Capacitance (cathode grounded) 

Ci n • • • • • • • • • • • • • • • • • • • • • 
Cout • • • • • • • • • • • •. -. • • • • • • • • 
Cgp • • • • • • • • • • • • • • • • • • • • • 2 

Direct Interelectrode Capacitance (grids grounded) 
Ci n • • • • • • • • • • • • • 
Cout • • • • • • • • • • • • • • • • • 
Cpk • • • • • • • • • • • • • 

aximum Frequency for Full Ratings (CW) 

7.5 

2 

+ 0.37 V - 160 A 
4.5 

POWER 
TETRODE 

160 pf 
26.5 pf 

1.5 pf 

67 pf 
27.5 pf 
0.2 pf 
110 MHz 

1. Characteristics and operating values are based on performance tests. These figures may change 
without notice as the result of additional data or product refinement. Varian EIMAC should be 
consulted before using this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accord
ance with Electronic Industries Association Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions: 
Length • • • • • 9.375 In; 23.81 cm 
Diameter •••••••• 

Net Weight ••••••••• 
• • • • • • 7.580 In; 19.25 cm 

Operating Position •••••• 
Maximum Operating Temperature, 
Cooling ••••••••••• 
Base • •••••••• 

. . . . . . . . ..... 
Ceramic/Metal Seals or Envelope • 

Recommended Air-System Socket: For LF or HF Service 
For VHF Service 

Recommended Air-System Chimney: For Either the SK-300A or SK-360 Socket 
Recommended Screen Grid Bypass Capacitor Kit for the SK-360 Socket 
Available Anode Connector Clip ••••••••••••••••••••• 

• • • • 12.8 Lb; 5.8 kg 
Axis Vertical, Base Up or Down 

250°C 
Forced Air 

Special Concentric 
EIMAC SK-300A 

EJMAC SK-360 
EIMAC SK-316 
EIMAC SK-355 

EIMAC ACC-3 

ADIO FREQUENCY POWER AMPLIFIER 
,lass C FM 

TYPICAL OPERATION (Frequencies to llO MHz) 

(Key-down conditions) 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE • 
DC SCREEN VOLTAGE 
DC GR IO VOLTAGE 
C PLATE CURRENT. 

HE DISSIPATION 
C: N DISSIPATION 

u~ [D DISSIPATION 

10,000 VOLTS 
2000 VOLTS 
-750 VOLTS 

5.D AMPERES 
18 KILOWATTS 

450 WATTS 
200 WATTS 

395035(Effective March 1986) 
VA4889 

DC Plate Voltage . 
DC Screen Voltage 
DC Grid Voltage 
DC Plate Current . 
DC Screen Current * 
DC Grid Current * . 
Peak rf Grid Voltage* 
Calculated Driving Power 
Plate Dissipation 
Plate Output Power 
* Approximate value; will vary with 

Varian EIMAC / 301 Industrial Way/ San Carlos, CA 94070 / U.S .A . 

7.5 10.0 kVdc 
750 750 Vdc 

-510 -550 Vdc 
4. 65 4.55 Ade 
0.59 0.54 Ade 
0.30 0.27 Ade 

730 790 V 

220 220 w 
8.1 9.0 kW 

26.7 36 . 5 kW 

circuit and tube 

Printed in U.S.A. 



TECHNICAL DATA 

The EIMAC 8973 is a ceramic/ metal , water-cooled power tetrode 
designed for very-high-powered medium-frequency or high-frequency 
broadcast service and very-low-frequency communication in the 
half-megawatt po wer range. 

The 8973 has a thoriated-tungsten mesh filament mounted on 

water-cooled supports. The maximum anode dissipation rating is 
650 kilowatts steady state. 

* 8973 
WATER-COOLED 

POWER TETRODE 
* Previous designation 

was X-2170 

Large-diameter coaxial terminals are used for the control grid - ~ -
and the rf filament terminals. Filament power and filament support 

cooling-water connections are made through special couplings. 

GENERAL CHARACTERISTICS 1 

ELECTRICAL 

Filament: Thoriated-tungsten Mesh 

Voltage ....... .. ....... . 

Current at 18. 5 V .......... . 

18.5 :: 0.9 V 
650 A 

Amplification Factor (Average), Grid to Screen .. 
Direct Interelectrode Capacitance (grounded cathode): 2 

Cin . . .... 
Cout 

Cgp. 

Frequency of Operation: useful to 100 MHz. 

4. 5 

1000 pF 
165 pF 

5 pF 

1. Characteri stics and operating values are based upon performance tests . These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design . 

2. Capacitance values shown are nominal , measured with no special shielding . 

MECHAN IC AL 

Maximum Overall Dimensions: 

Length ....... . 
Diameter ... . 

Net Weight .... . 
Operating Position 
Cooling ..... 
Base Terminals . . 

(Effective 7-1-78) © 1978 by Varian 

18. 75 in ; 47 .62 cm 
17.03 in; 43.26 cm 
153 lbs; 69.5 kg 

Vertical , base down 
Water and Forced Air 

. . . . . . . . . . . Special 

Printed in U.S.A. 

varian EIMAC division/301 industrial way/san carlos/cal ifornia 94070 
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8973 

Recommended Filament Connectors (not supplied with tube): 
Fil ame nt Power Water Connector (2 required) ............... . 
Filament rf Connector (1 required) ...................... . 

EIMA C SK-2310 
EIMAC SK-2315 

Recommended Anode Cooling Water Connectors (not supplied with tube): 
Note: 2 SK-2320 or SK-2321 connectors are required per tube. 
Complete fitting. with knurled nut. replaceable electrolytic target, 
20-inch length canvas hose, corona shield. and 2-1/2-inch female 
pipe fitting to mate to rigid pipe ...... ................ . EIMAC SK-2320 

Fitting similar to SK-2320 but does not include the 20-inch length 
of canvas hose and pipe fitting .... EIMAC SK-2321 

Maximum Operating Temperature: 
Envelope. and Ceramic / Metal Seals 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE 22.5 

DC SCREEN VOLTAGE .. .. . ... 2.5 

DC PLATE CURRENT . . 65 

PLATE DISSIPATION . . . .. .. . . 650 

SCREEN DISSIPATION . . . . 7.5 

GRID DISSIPATION . . . . . . . . . . 2.0 

KILOVOLTS 

KILOVOLTS 

AMPERES 

KILOWATTS 

KILOWATTS 

KILOWATTS 

RADIO FREOUF.NCY POWER AMPLIFIER OR 
OSCILLATOR Class C Telegraphy or FM 
(Key-down Conditions) 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE ... .. . 22.5 KILOVOLTS 

DC SCREEN VOLTAGE . . . . . . . . 2.5 KILOVOLTS 

DC PLATE CURRENT .. 65 AMPERES 

PLATE DISSIPATION 650 KILOWATTS 

SCREEN DI SS IPA TION 7.5 KILOWATTS 

GRID DISSIPATION 2.0 KILOWATTS 

200 °C 

TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB1, Peak Envelope Conditions 

Plate Voltage . ............. . 
Screen Voltage ...... ... ....•.. 
Grid Voltage 1 ..... . . .. .. . ..•.. 
Zero Signal Plate Current . ... . .... . 
Single Tone Plate Current . . ...... . 
Single Tone Screen Current2 .... • .. . 
Peak rf Grid Voltage 2_ . .......•..• 
Plate Dissipation ........... ... . 
Plate Load Resistance .... . ...... . 
Plate Power Output ......... . ... . 

20.0 kVdc 
1500 Vdc 
-360 Vdc 

10 Ade 
45 Ade 

2.0 Ade 
360 V 

250 kW 
254 n 
610 kW 

1. Adjust to specified zero-signal plate current . 
2. Approximate value . 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Plate Voltage ............•.. .. 21.0 
Screen Voltage ... .... ..... ... . 2.5 
Grid Voltage ... . .. • .. • ....... -600 
Plate Current ........ . . .. . ... . 63 
Screen Current 1 ... . . ... ....... . 9 
Grid Current 1 ........ . 3.5 
Calculated Driving Power ......... . 3.5 
Pl ate Dissipation 1_ ........... . . . 273 
Plate Load Resistance .. .. ... . . .. . 166 
Plate Power Output .. ... .. .. . 1050 

1 . Approximate value. 

kVdc 
Vdc 
Vdc 
Ade 
Ade 
Ade 
kW 
kW 
!.1 
kW 



PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER Class C Telephony 

(Carrier Cond1 t 1ons) 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE 17.5 KILOVOLTS 

DC SCREEN VOLTAGE 2.0 KI LOVOLTS 

DC PLATE CURRENT 50 AMPERES 

PLATE DISSIPATION 400 KILOWATTS 

SCREEN DI SS IPAT ION 7.5 KILOWA TTS 

GR ID DISSIPATION 2.0 KILOWATTS 

AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
Class AB 

ABSOLUTE MAX IMUM RATINGS (per tube ) 

DC PLATE VOLTAGE . 22.5 KILOVOLTS 
DC SCREEN VOLTAGE 2.5 KILOVOLTS 
DC PLA TE CURRENT 65 AMPERE S 
PLATE DISSIPAT ION 650 KILOWATTS 
SCREEN DISSIPATION 7.5 KILOWATTS 
GRID DISSIPA TION .. ..... . . 2.0 KILOWATTS 

1. Ad just fo r s tat ed zero -signal plate current. 
2. Approximate value. 

8973 

TYPICAL OPERATION (Freqllencies to 30 MHz) 

Pl ate Volti'lge . 
Screen Voltage 
Grid Vol tage 
Plate Current 
Screen Current 1 
Grid Current 1 .. 
Pk. Screen Voltage (100% Mod ) 
Pk. rf Grid Voltage 
Calculated Driv111g Power . . • . 
Plate Dissipation . 
Pl a te Load Resistance 
Plate Output Power 
1. Approx imate value. 

17.5 kVdc 
800 Vdc 

-800 V dc 
50 Ade 

4 Ade 
2.2 Ade 
800 V 

1060 V 

2400 W 
175 kW 
155 n 
700 kW 

TYPICAL OPERATION Two Tubes -Sinusoidal Wave 

Pl at e Vo ltage 17 .5 kVdc 
Screen Vo ltage 1500 Vdc 
Grid Voltage 1 -400 Vdc 
Zero Signa l Plate Current . 5 Ade 
Max. Signal Plate Cur ren t . 78 Ade 
Max Signa l Screen Current 2. 2.8 Ade 
Pk . Audio Freq. Grid Vol tage 3. 370 V 

Max . Signal Plate Dissipation 3. 550 kW 
Plate Plate Load Res istance 444 0 
Plate Output Power 4 950 kW 

3. Per Tube. 
4. Suitabl e to modula te a ca rr ier power of 1.25 Megawatts. 

NOTE : TYPICAL OPERATION data are obtained by ca lcula t ion from the published characteris ti c curves . Adjustment 
of the rf grid vo ltage to obtain the speci fi ed plate current at the specified bias, screen, and plate voltages 
is assumed. If th is procedure is fo l lowed, there will be little var iat ion in output power then the tube is 
changed, even though th ere may be some variation in grid and screen curren t . The grid and screen currents 
which resu lt when the desired plate current is obtained are incidental and vary from tu be to tube. These 

curren t varia ti ons cause no difficulty so long as the circuit maintains the correct vol tage in the presence of 
the variations in cu rren t. 

APPLICATION 

MECHANICAL 

MOUNTING - The 8973 must be mounted verti
cally, base down. The full weight of the tube should 
rest on the main screen-grid contact nange at the 
base of the tube , and all lifting oft he tube should be 
done with the lifting eye which is attached to the top 
of the anode cooling jacket. 

COOLING - Minimum cooling water require
ments for the anode are shown in the ta ble , for an 
outlet water temperature not to exceed 70° C and 
an inlet water temperature of 50° C. System pres
sure should not exceed 100 psi . High-purity wate r 
must be used to minimize power loss, corrosion o f 
metal fittings, and loss of anode dissipation capa
bility. Water resi st ivity must be maintained at I 
megohm / cm (at 25° C) or better for long-term 

operation. EI MAC Application Bulletin # 16 
shou ld be consu lted for detail s on maintenance of 
water qualit y standards and use of a water purifica
tion loop in the installation. Since the anode is 
normally at high potential to grou nd . wate r connec
tions to the anode are made through insulating 
tub ing, with long enough sections that co lu mn re
sistance is above 4 megohms per 1000 plate suppl y 
volts, or IO megohms total, whichever is less. 

Anode Water Apprx. J acket 

Diss ipation F low Press. D rop 

(k W) (gp m ) (psi) 

250 120 20 
450 165 30 

650 200 40 
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8973 

The tube base requires air cooling. v.ith a 
minimum of 50 cfm of air at 50 C maximum at sea 
lc\·el. directed toward the ba,c ,cal areas from 
a general purpo\e fan. 

Water cooling of the filament and screen grid 

supports is also required. \\ ith inlet water temp

erature not to exceed 50 C. Each of the 2 filament 
connectors includes both an inlet and outlet line. 
v. it h the proper sect ion for the in let water shov. non 
the outline drav. ing. Minimum nov. for the Fl 
connector is 2.0 gpm. at an approximate pressure 
drop of 12 psi. Minimum flow for the F2connector 
is 4.0 gpm. at an approximate pressure drop of 50 
psi. The screen grid cooling water is fed by means of 
I 4-18 :'iPT tapped holes shown on the outline 

drawing. with a minimum now of2.0 gpm required. 
at an approximate pressure drop of 12 psi. 

All cooling must be applied before or simulta
neous!~ \\ith the application of electrode \·oltages. 
including the filament. and should be maintained 
for at least two minutes after all \Oltages are re
mo\cd to allov. for tube cooldown. 

As regards base air cooling. temperatures of the 
ceramic metal seals and the lower emclope areas 

are the controlling and final limiting factor. Temp

erature-sensiti\'e paints are available for use in 
checking temperatures in these areas before equip
ment design and air-cooling a rra ngemcnts a re final
i7cd. 

ELECTRICAL 

Fl I.A .ti E\'T OPERA TIO.\' - Filament turn-on 

and turn-off should be programmed in accordance 
v.-ith a special procedure. Filament rnltagc should 
be smoothly increased from 1ero to the operating 
le\'el over a period of t\\O minutes. and a motor
driven VARIAC or POWERSTAT is suggested . 
Inrush current must nc\er be allowed to exceed 
twice the normal operating current. Turnoff 
procedure should be a smooth decrease from the 
operating \'Oltage to 1ero over a period of two min
utes. such as would be pro\'ided by a motor-dri\en 

VARIAC. POWERSTAT or solid-state regulator 
circuit. 

Filament \Oltage should be measured at the tube 
base v.ith an accurate meter. When operating at the 
nominal \Oltagc. \·ariatiom of ±SCr are tolerable 
and should ha\e little effect on the electrical per
formance of the tube. When \·ery long life and con
sistent performance arc factors. the filament \'Olt
agc can often be reduced to a lower value than the 
nominal. but should be regulated and held to ±111 

when this is done. To achic\e a regulated \ oltage 
and still ha\C it adjustable a tvpical procedure 
would in\ ol\·e a one-to-one regulating transformer 

feeding a variable-ratio transformer. which in turn 
feeds the filament transformer. The equipment is 
first operated with nominal filament \'Oltage. and 
v.-hen stable operation is achieYed the voltage is 
then reduced in small steps. until a point is reached 

where performance of the tube is clearly affected. 

The voltage is then raised a few tenths of a volt 
above this IC\el for operation. Periodically the 
procedure should be repeated and the operating 
\'alue of filament voltage readjusted if necessary. 
This \'aluc 1s normally 16.5 to 17.0 volts rms 
(initially). 

Where hum is an important system consider
ation it may be necessary to operate the filaments 

with de rather than ac power, or provide suitable 
hum-bucking circuits. 

Care should be exercised to keep any rf power 
out of the filament of the tube. as this can cause ex
cessive operating temperatures. A HEWLETT
PACKARD Vector Impedance meter is useful in 
detecting the presence of impedance that will sup
port rf buildups in the filament "backcavity" cir
cuit. 

VA CION PUMP OPERATION - The tube is 
supplied with an ion pump and magnet, mounted 
inside the filament structure at the base (stem). A 
power supply (Varian Part # 921-0015) and 8-foot 
cable (Varian Part # 924-0020) are required for 
operation. 

It is reommended that the VACION pump be 

operated continuously if possible; otherwise it 
should be operated at least once a year until the in

dicator meter shows 1.0 µA or less of current. 

ABSOLUTE MAXIMUM RA TINGS-The values 
shown for each type of service are based on the 
"absolute system" and are not to be exceeded under 
any service conditions. These ratings are limiting 
values outside which the serviceability of the tube 
may be impaired. In order not to exceed absolute 
ratings, the equipment designer has the responsibil
ity of determining an average design value for each 
rating below the absolute value of that rating by a 
safety factor so that the absolute values will never 
be exceeded under any usual conditions of supply 
voltage variation. load variation, or manufacturing 
variations in the equipment itself. !t does not neces
sarily follow that combinations of absolute 
maximum ratings can be attained simultaneously. 

GRID OPERATION - The 8973 control grid is 
rated at 2000 watts of dissipation. Protective 
measures should be included in the circuitry to in
sure that this rating is not exceeded. Control grid 



dissipation is the approximate product of the de 
grid current and peak positive grid voltage. 

SCREEN GRID OPERA T/ON- Base cooling (air 
and water) must be on and at the correct level 
before tube operation is started. The power applied 
to the screen grid must not exceed 7500 watts. 
Where no ac is applied to the screen, dissipation is 
the product of de screen voltage and de screen 
current. With screen modulation the dissipation is 
the product of rms screen current and rms screen 
voltage. 

Plate voltage, plate load, or grid bias voltage 
must never be removed while filament and screen 
voltages are present since the screen dissipation 
rating will be exceeded. Suitable protective 
circuitry must be provided to remove screen power 
in case of such a fault condition. Tetrode tubes may 
exhibit reversed screen current to a greater or lesser 
degree depending on individual tube design and 
operating conditions. The screen supply voltage 
must be maintained constant for any values of neg
ative or positive screen currents that may be en
countered. Dangerously high plate currents may 
flow if the screen power supply exhibits a rising 
voltage characteristic with negative screen current. 
Stabilization may be accomplished by use of a 
shunt regulator circuit in the screen voltage supply. 
bleeder resistors , or other suitable techniques . 

PLATE OPERATION - The maximum dissipa
tion rating of the 8973 is 650 kilowatts with water 
cooling. When used as a plate-modulated rf 
amplifier, plate dissipation under carrier condi
tions is limited to 400 kilowatts. 

Specified anode dissipation ratings assume 10 
kilovolts maximum anode voltage during conduc
tion. If full rated dissipation at a tube drop greater 
than this value for periods greater than 200 
milliseconds is desired, contact EIMAC's Power 
Grid Tube Application Engineering Office. 

FA ULT PROTECTION - To assure nondestruc
tion of tube elements from high-energy power sup
plies, during a fault condition, all supplies must be 
checked for proper operation of their protective cir
cuits. An approved method to meet the tube 
protection criteria would be the use of foil, solder 
wire, or small diameter wire to produce a controlled 
short on the power supply. The simplest technique 
is to short the plate to cathode, screen grid to 
cathode, control grid to cathode, and screen grid to 
anode (individually, one at a time) using a vacuum 
relay through a section of t+30 A WG copper wire, 
which should be approximately inches long. 

8973 

The wire will remain intact if the power supply pro
tective circuitry is operating properly. An electronic 
crowbar will be required on the anode supply. and 
may be required on the other electrode supplies if 
the test outlined above is not passed. See ElMAC 
Application Bulletin #17 for further details. 

Properly rated spark gaps should be located be
tween the screen grid and cathode, and between the 
control grid and cathode, to meet over-voltage pro
tection criteria. A series resistance of 10 to 50 ohms 
is recommended in the screen and control grid 
power supply leads. 

HIGH VOLTAGE - Normal operating voltages 
used with the 8973 are deadly. and the equipment 
must be designed properly and operating pre
cautions must be followed. Design all equipment so 
that no one can come in contact with high voltages. 
All equipment must include safety enclosures for 
high-voltage circuits and terminals, with interlock 
switches to open primary circuits of the power sup
plies and to discharge high-voltage condensers 
whenever access doors are opened. Interlock 
switches must not be bypassed or "cheated" to al
low operation with access doors open. Always 
remember that HIGH VOLT AGE CAN KILL. 

LOAD VSWR - The load VSWR should be moni
tored and the detected signal used to operate the 
interlock system to remove the plate voltage within 
20 milliseconds after a fault occurs. In the case of 
high stored energy in the load system , care must be 
taken to avoid excessive return energy from dam
aging the tube and associated circuit components. 

X-RA DIA TION - High-vacuum tubes operating at 
voltages in excess of 15 kilovolts produce progres
sively more dangerous X-Radiation as the voltage 
is increased. The 8973, operating at its rated vo lt
ages and currents, is a potential X-Ray hazard. 
Only limited shielding is afforded by the tube en
velope. Moreover, the X-Radiation level can 
increase significantly with aging and gradual deteri
oration, due to leakage paths or emission character
istics as they a re affected by the high voltage. X-Ray 
shielding must be provided on all sides of tubes 
operating at these voltages to provide adequate 
protection throughout the tube's life. Periodic 
checks on the X-Radiation level should be made. 
and the tube should never be operated without ad
equate shielding in place when voltages above 15 
kilovolts are in use . Lead glass. which attenuates X
Radiation, is available for viewing windows. If 
there is any doubt as to the requirements for or the 
adequacy of shielding, an expert in this field should 
be contacted to perform an X-Radiation survey of 
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the equipment. 
Operation of high-voltage equipment with 

interlock switches "cheated" and cabinet · doors 
open in order to be better able to locate an equip
ment malfunction can result in serious X-Radia
tion exposure. 

RADIO FREQUENCY RAD/AT/ON - Avoid 
exposure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human tissue 
is dependent on frequency . Under 300 MHz most of 
the energy will pass completely through the human 
body with little attenuation or heating effect. Public 
health agencies are concerned with the hazard , 
however, even at these frequencies, and it is worth 
noting that some commercial dielectric heating 
units actually operate at frequencies as low as the 13 
and 27 MHz bands. 

ELECTRODE RF TUNING CHARACTERIS
TICS - Typical electrode tuning characteristics 
may be obtained by contacting the EI MAC Power 
Grid Tube Application Engineering Office. 

SPEC/AL A PPL/CATIONS- Where it is desired 
to operate this tube under conditions widely differ
ent from those listed here, write to: Product Line 
Manager , High Power Tubes . Varian EIMAC 
Division, 301 Industrial Way, San Carlos , CA 
94070. 
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TECHNICAL DATA 

The EIMAC 8974 is a ceramic/metal, water-cooled power tetrode 
designed for very-high-power medium and high frequency broadcast 
service in the megawatt power range. 

The 8974 has a two-section thoriated-tungsten mesh filament 
mounted on water-cooled supports. The two sect i ans may be fed 
from an ac or de power source. The maximum anode dissipation 
rating is 1500 kilowatts steady state. 

Large-diameter coaxial terminals are used for the control grid 
and the rf filament terminals. Filament power and filament sup
port cooling-water connect i ans are made through three special 
connectors. Anode cooling water connections are made with avail
able hand-tightened fittings with 0-ring seals. 

GENERAL 

ELECTR !CAL 

C H A R A C T E R I S T I C S l 

Filament: Thoriated-tungsten Mesh, two-section 

Voltage, per section (See FILAMENT OPERATION note) 

Current@ 18.5 volts, per section (nominal) 
Maximum Frequency for Full Ratings (CW) 

Amplification Factor, Average, Grid to Screen 
Direct Interelectrode Capacitances (grounded cathode) 2 

Cin 

Cout 

Cgp .............. 
Direct lnterelectrode Capacitances (grounded grid) 2 

Cin 

Cout 
Cpk 

8974 
WATER COOLED 

POWER TETRODE 

18.5 + 0.9 V 

650 A 

30 MHz 
4.5 

1600 pF 

260 pF 

7.5 pF 

690 pF 
265 pF 

1.5 pF 

1. Characteristics and operating values are based on performance tests. These figures may change 
without notice as the result of additional data or product refinement. VARIAN EIMAC should be 
consulted before using this information for final equipment des i gn. 

2. Capacitance values shown are nominal, measured with no special shi el ding, in accordance with 
Electronic Industries Association Standard RS-191. 

MECHANICAL 

Net Weight 

Operating Position 

Cooling 

Maximum Overall Dimensions: 

Length 

Diameter 
Maximum Operating Temperature, Envelope and Ceramic/Metal Seals 
Recommended Filament Power Connector (not supplied with tube): 

Filament Power/Water Connector (3 required) •••• 
Filament rf Connector (1 required) ••••• 

175 lb; 80 kg 

Vertical, Base Down 

Water and Forced Air 

25 . 50 in; 64 . 78 cm 

17.03 in; 43.26 cm 

200 oc 

EIMAC SK-2310 
EIMAC SK-2315 

Recommended Anode Cooling Water Connectors (not supplied with tube) 

Note: 2 connectors are required per tube 

EIMAC SK-2320, SK-2321 

SK-2322 or SK-2323 

396300 (Effect i ve Ma r ch 1986 - supersedes March 1984) Printed in U.S . A. 
VA4896 

VARIAN EIMAC / 301 Industrial Way/ San Carlos, CA 94070 U.S . A. 
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RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 

Class AB 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
DC GRID VOLTAGE • 
DC PLATE CURRENT 
PLATE DISSIPATION • 
SCREEN DISSIPATION 
GRID DISSIPATION 

22.5 
2.5 

-2.0 
125 

1500 
15 

4.0 

RADIO FREQUENCY POWER AMPLIFIER 
Class C Telegraphy or FM 
{Key-down Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE 22.5 
DC SCREEN VOLTAGE • 2.5 
DC GRID VOLTAGE • -2.0 
DC PLATE CURRENT 125 
PLATE DISSIPATION 1500 
SCREEN DISSIPATION 15 
GRID DISSIPATION 4.0 

* Approximate Value 

KILOVOLTS 
KILOVOLTS 
KI LOVOLTS 
AMPERES 
KILOWATTS 
KILOWATTS 
KILOWATTS 

KILOVOLTS 
KILOVOLTS 
KILOVOLTS 
AMPERES 
KILOWATTS 
KILOWATTS 
KILOWATTS 

PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER Class C Telephony 
{Carrier Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
DC GRID VOLTAGE • 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

* Approximate value 

17. 5 
2.0 

-2.0 
100 

1000 
15 

4.0 

KILOVOLTS 
KILOVOLTS 
KILOVOLTS 
AMPERES 
KILOWATTS 
KILOWATTS 
KILOWATTS 

# 1500 kW at 100% sine-wave modulation 

AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR Class AB 

ABSOLUTE MAXIMUM RATINGS (per tube): 

DC PLATE VOLTAGE 22.5 KILOVOLTS 
DC SCREEN VOLTAGE 2.5 KILOVOLTS 
DC GRID VOLTAGE . -2.0 KILOVOLTS 
DC PLATE CURRENT 125 AMPERES 
PLATE DISSIPATION 1500 KILOWATTS 
SCREEN DISSIPATION 15 KILOWATTS 
GRID DISSIPATION 4.0 KILOWATTS 

* Approximate value. 

TYPICAL OPERATION (Frequencies to 30 MHz) 
CLASS ABl, Peak Envelope Conditions 

Plate Voltage ••••• 
Screen Voltage ••••• 
Grid Voltage** •••• 
Zero Signal Plate Current 
Single Tone Plate Current 
Single Tone Screen Current* 
Peak rf Grid Voltage* 
Plate Dissipation* 
Plate Load Resistance 
Plate Power Output*. 
Efficiency* ••••• 
* Approximate value. 

20.0 
1500 
-380 

20 
86.5 

3.8 
380 
505 

132.2 
1225 
70.8 

kVdc 
Vdc 
Vdc 
Ade 
Ade 
Ade 
V 

kW 
Ohms 
kW 
% 

** Adjust for specified value of zero-signal plate current. 

TYPICAL OPERATION {Frequencies to 30 MHz) 

Plate Voltage 
Screen Voltage 
Grid Voltage 
Plate Current 
Screen Current* 
Grid Current* 
Calculated Driving Power 
Plate Dissipation* • 
Screen Dissipation*. 
Grid Dissipation* • 
Plate Load Resistance 
Plate Power Output* 
Efficiency*. • • • 

TYPICAL OPERATION {Frequencies to 30 MHz) 

Plate Voltage 
Screen Voltage 
Grid Voltage 
Plate Current 
Screen Current* 
Grid Current*. • • • • ••• 
Peak Screen Voltage (100% modulation) 
Peak rf Grid Driving Voltage* 
Calculated Driving Power 
Plate Dissipation* 
Screen Dissipation*. 
Grid Dissipation* •• 
Plate Load Resistance 
Plate Output Power*. 
Efficiency* •••• 

TYPICAL OPERATION (Two Tubes - Sinusoidal wave) 

Plate Voltage . . . 
Screen Voltage • . 
Grid Voltage** 
Zero-Signal Plate Current 
Max.Signal Plate Current • 
Max.Signal Screen Current* 
Peak Audio Freq.Grid Voltage # 
Max.Signal Plate Dissipation # 
Plate/Plate Load Resistance 
Plate Output Power*. . 

21.5 
1000 
-700 

125 
12 

7.2 
7.0 
530 

12 
1.9 

85.5 
2158 
80.1 

17.5 
1000 

-1000 
95 

8 
4.4 

1000 
1280 
6465 

279 
8.0 

2.05 
85.6 
1384 
83.3 

17.5 
1500 
-455 

10 
146.2 

7.8 
455 
272 

238.5 
2015 

kVdc 
Vdc 
Vdc 
Ade 
Ade 
Ade 
kW 
kW 
kW 
kW 
Ohms 
kW 
% 

kVdc 
Vdc 
Vdc 
Ade 
Ade 
Ade 
V 

V 

w 
kW 
kW 
kW 
Ohms 
kW 
% 

kVdc 
Vdc 
Vdc 
Ade 
Ade 
Ade 
V 

kW 
Ohms 
kW 

** Adjust for stated zero-signal plate current. # Per tube. 

2 



RADIO FREQUENCY POWER AMPLIFIER 
Doherty Amplifier Service 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE 22.5 
DC SCREEN VOLTAGE 2.5 
DC GRID VOLTAGE • -2.0 
DC PLATE CURRENT 125 
PLATE DISSIPATION 1500 
SCREEN DISSIPATION 15 
GRID DISSIPATION 4 

KILOVOLTS 
KILOVOLTS 
KILOVOLTS 
AMPERES 
KILOWATTS 
KILOWATTS 
KILOWATTS 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Peak Tube - Peak of Modulation 

Plate Voltage • 
Screen Voltage 
Grid Voltage* 
Peak Grid Drive Voltage* 
Peak Grid Drive Power* 
Peak Plate Power Out* 
Plate Load Resistance 

* Approximate value. 

19.0 
1600 
-1.8 
2220 

10 
2750 
51. 5 

kVdc 
Vdc 
kVdc 
V 

kw 
kw 
Ohms 

Carrier Tube - Carrier Conditions 

Plate Voltage 
Screen Voltage 
Grid Voltage * 
Grid Current* 
Screen Current* 
Plate Current ••••• 
Peak Grid Driving Voltage* 
Grid Driving Power* 
Plate Power Output*. 
Plate Dissipation* 
Plate Efficiency* •• 
Plate Load Resistance 

Carrier Tube - Peak of Modulation 

Peak Grid Drive Voltage* 
Peak Grid Driving Power* 
Plate Power Output* • 
Plate Load Resistance 

89740® 

19.0 
1600 
-400 
0.14 
7.3 
101 
443 

65 
1380 

510 
71 

102 

668 
1090 
2750 
51. 5 

kVdc 
Vdc 
Vdc 
Ade 
Ade 
Ade 
V 

w 
kW 
kW 
% 
Ohms 

V 

w 
kW 
Ohms 

Actual Load Resistance at Combining Point = 25.7 Ohms 
Screen dissipation averaged over a sinusoidal modulation 

cycle - Modulation Index 1 
Carrier Tube 
Peak Tube 

14.0 
8.5 

kW 
kW 

TYPICAL OPERATION values are obtained by calculation from published characteristic curves. To obtain 
the specified plate current at the specified bias, screen, and plate voltages, adjustment of the rf 
grid voltage is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is replaced, even though there may be some variation in grid and screen 
currents. The grid and screen currents which occur when the desired plate current is obtained are 
incidental and vary from tube to tube. These current variations cause no performance degradation 
providing the circuit maintains the correct voltages in the presence of the current variations. 

RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 
Filament Current, Per Section, at 18.5 Volts ac 600 700 
lnterelectrode Capacitance (grounded cathode) 1 

Cin 1525 1675 
Cout . . . . . . . . . . . . . 230 290 
Cgp . . . . . . . . 10 

Interelectrode Capacita nce (grounded grid) 1 
Cin 650 730 
Cout . . . . . . 235 295 
Cpk . . . . . 2.5 

1 Measured with no special shielding, in accordance with Electronic Industries Association 
Standard RS-191. 
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Unit 
Aac 

pF 
pF 
pF 

pF 
pF 
pF 
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A P P L I C A T I O N 

MECHANICAL 

INITIAL UNPACKING - To insure the safety of the 
tube, the following unpacking instructions should 
be fo 11 owed: 

1. The shi pppi ng crate is opened by removing the 
four hex-head bolts just above the carrying 
handles. 

2. Attach a lifting hoist to the lifting loop and 
raise slightly to support the weight of the 
tube. 

3. Remove 8 bolts securing the mounting brackets 
to the corner flanges. 

4. Lift the tube and place on blocks or on a stand 
so that its weight is supported by the lower 
flange. 

5. Remove the mounting brackets from the tube by 
removing the eight hex bolts and nuts. 

MOUNTING - The 8974 must be mounted vertically, 
base down. The full weight of the tube should rest 
on the screen-grid contact flange at the base of 
the tube, and all lifting of the tube should be 
done with the lifting eye which is attached to the 
top of the anode cooling jacket. 

ANODE COOLING - Tube life can be seriously compro
mised by cooling water condition. If it becomes 
contaminated, deposits will form on the inside of 
the water jacket, causing localized anode heating 
and eventual tube failure. To insure minimum el
ectrolysis and power loss, the water resistance at 
25 Deg C should al ways be one megohm per cubic 
centimeter or higher. Relative water resistance 
can be continuously monitored in the reservoir by 
readily available instruments. 

Minimum water flow requirements for the anode are 
shown in the table for an outlet water temperature 
not to exceed 70 °C and with an inlet water temper
ature of 50°C. System pressure should not exceed 
100 psi. 

Anode Water Approx.Jacket 
Dissipation Flow Press. Drop 

(kW) lli!!!l (es i ) 
Fil .Only 35 5 

500 130 25 
1000 250 75 
1500 300 100 

High velocity water flow is required to maintain 
high thermal efficiency. Cooling water must be 
well filtered, with effectivness the equivalent of 
a 100-mesh screen, to eliminate any solid material 
and avoid the possibility of blockage of any 
cooling passages, as this would immediately affect 
cooling efficiency and could produce localized 
anode overheating and failure of the tube. 

E !MAC Application Bulletin #16, WATER PURITY RE
QUIREMENTS IN LIQUID COOLING SYSTEMS, is available 
on request, and contains considerable detail on 
purity requirements and maintenance systems. 

BASE COOLING - The tube base requires air cooling 
with a minimum of 50 cfm of air at 50°C maximum at 
sea level, directed toward the base seal areas 
from a general purpose fan. At higher frequencies 
considerably greater flow may be required. It 
should be noted that temperatures of the ceramic/ 
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metal seals and the lower envelope areas are the 
controlling and final limiting factor. 

Temperature-sensitive paints are available for use 
in checking temperatures in these areas before 
equipment design and air-cooling arrangements are 
finalized. Additional detail is given in EIMAC 
Application Bulletin #20, available on request. 
Water cooling of the filament and screen grid 
supports is also required, with inlet water temp
erature not to exceed 50 °C. Each of the three 
filament connectors includes both an inlet and an 
outlet line, with the proper connector for the 
inlet water shown on the tube outline drawing. 
Minimum flow for the Fl and F3 connectors is 1.0 
gpm, at an approximate pressure drop of 15 psi. 
Minimum flow for the F2 connector is 4.0 gpm, at 
an approximate pressure drop of 55 psi. The screen 
grid cooling water is fed by means of 1/4-18 NPT 
tapped holes shown on the tube outline drawing, 
with a minimum flow of 2.0 gpm required, at an 
approximate pressure drop of 25 psi. 

ALL COOLING MUST BE APPLIED BEFORE OR SIMULTANE
OUSLY WITH THE APPLICATION OF ELECTRODE VOLTAGES, 
INCLUDING THE FILAMENT, AND SHOULD NORMALLY BE 
MAINTAINED FOR SEVERAL MINUTES AFTER ALL VOLTAGES 
ARE REMOVED TO ALLOW FOR TUBE COOLDOWN. 

ELECTRICAL 

ABSOLUTE MAXIMUM RATINGS - Values shown for each 
type of service are based on the "absolute system" 
and are not to be exceeded under any service con
ditions. These ratings are limiting values outside 
which serviceability of the tube may be impaired. 
In order not to exceed absolute ratings the equip
ment designer has the responsibility of determin
ing an average design value for each rating below 
the absolute value of that rating by a safety 
factor so that the absolute values wi 11 never be 
exceeded under any usual conditions of supply
voltage variation, load variation, or manufactur
ing variation in the equipment itself. It ~oes not 
necessarily follow that combinations of }bsolute 
maximum ratings can be attained simultaneously. 

FILAMENT OPERATION - Filament turn-on and turn
off should be programmed. Filament voltage should 
be smoothly increased from zero to the operating 
level over a period of two minutes, and a motor
driven continuously variable autotransformer (such 
as a VARIAC® or a POWERSTAT®} is suggested. Inrush 
current must never be allowed to exceed twice nor
mal operating current. Normal turnoff procedure 
should be a smooth decrease from the operating 
voltage to zero over a period of two minutes. 

Filament life will be substantially improved if 
the filament is maintained at a standby voltage of 
3.5 to 4.0 volts per section when the tube is not 
in use. It is recommended the filament be cycled 
up from and down to this standby level (rather 
than to O volts) in the manner indicated above in 
order to maximize filament life. A minimum cooling 
water flow of at least 1.0 gpm is required through 
all cooling circuits (including the anode) during 
standby operation. 

At rated (nominal) filament voltage the peak emis
sion capability of the tube is many times that 
needed for communication service. A reduction in 



filament voltage will lower the filament tempera
ture, which will substantially increase life 
expectancy. The correct value of filament voltage 
should be determined for the particular appl i -
cation. It is recommended the tube be operated at 
full nominal voltage for an initial stabilization 
period of 100 to 200 hours before any action is 
taken to operate at reduced voltage. The voltage 
should gradually be reduced until there is a 
slight degradation in performance (such as power 
output or distortion). The filament voltage should 
then be increased several tenths of a volt above 
the value where performance degradation was noted 
for operation . The operating point should be 
rechecked after 24 hours. Filament voltage should 
be closely regulated when voltage is to be reduced 
below nominal in this manner, to avoid any adverse 
influence by normal line voltage variations. A 
filament voltage of 17.5 volts per section is 
adequate for most applications. 

Filament voltage should be measured at the tube 
base, using an accurate rms-responding meter. 
Periodically throughout the life of the tube the 
procedure outlined above for voltage reduction 
should be repeated, resetting voltage as required, 
to assure best tube life. 

EIMAC Application Bulletin #18, titled "EXTENDING 
TRANSMITTER TUBE LIFE", contains detailed infor
mation and is available on request. 

Where hum is an important system consideration it 
is permissible to operate the filaments with de 
rather than ac power. Contact Vari an EIMAC Appl i
cation Engineering for special precautions when 
using a de filament supply. 

Care should be exercised to keep any rf power out 
of the fi 1 ament of the tube, as this can cause 
excessive operating temperatures. Both sides of 
the filament must be bypassed to assure mono
potential operation. It should be ascertained that 
no resonance exists in the filament circuit which 
could be excited during operation. 
This tube is designed for commercial service, with 
one off/on filament cycle per day. If additional 
cycling is anticipated it is recommended the user 
contact Application Engineering at VARIAN EIMAC 
for additional information. 

VACIUN® PUMP OPERATION - The tube is supplied with 
an ion pump and magnet, mounted on the filament 
structure at the base (stem). A power supply 
(Varian Part #921-0015) and an 8-foot cable 
{Varian Part #924-0020) are required for operat
ion. The primary functio n of this device is to 
allow monitoring of the condition of the tube 
vacuum, as shown by an ion current meter. 
With an operational tube it is recommended the 
VACIDN pump be operated ful 1 time so tube vacuum 
may be monitored on a continuous basis, A reading 
of less than 10 uAdc should be considered as nor
mal, indicating excellent tube vacuum. In addition 
to other interlock circuitry it is recommended 
that ful 1 advantage be taken of the VACI ON pump 
readout by providing circuitry which will shut 
down all power to the tube in the event the read
out current exceeds 50 uAdc. In the event of such 
a shutdown, the VACI ON pump should be operated 
alone until vacuum recovery is indicated by a 
reading of 10 uAdc or 1 ess, at which point the 
tube may again be made operational. If the vacuum 
current rises again it should be considered as 
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indicating a circuit problem such that some tube 
element may be over-dissipating and outgassing. 

In the case of a spare tube (non-operat i ona 1) it 
is recommended the VAC ION pump be operated con
tinuously if possible. Otherwise it should be 
operated periodically to check the condition of 
tube vacuum, and operated as long as necessary to 
achieve a reading of 10 uAdc or better. 
Figure 1 shows the relationship between tube vac
uum and the ion current reading. Electrode volt
ages should never be applied if a reading of 50 
uAdc or higher is obtained, Filament voltage 
should never be applied with a Vacion pump current 
of 1.0 mA or higher. In the event poor vacuum can
not be improved by operation of the VACION pump 
the user should contact EIMAC and review the case 
with an Applicat ions Engineering specialist. 

PLATE OPERATION - The plate dissipation maximum 
rating of 1500 kilowatts provides a large margin 
of safety for most applications. The rating may be 
exceeded for very brief periods during setup or 
tuning. When used as a plate-modulated rf ampli
fier, plate dissipation under carrier conditions 
is limited to 1000 kilowatts . 

Operation with significant plate current under 
some conditions of high instantaneous anode volt
age (such as regulator service or low power and 
low impedance "tuning" conditions) can, as a 
result of the screen and grid voltages chosen, 
lead to anode damage and subsequent failure . If 
operation under such conditions is necessary EIMAC 
Application Engineering should be contacted for 
assistance in selection of operating parameters. 

GRID OPERATION - The maximum grid dissipation is 
4000 watts and protective measures should be taken 
to insure that this rating is not exceeded. Grid 
dissipation is approximately equal to the product 
of de grid current and peak positive grid voltage. 
A protective spark gap device should be connected 
between the control grid and the cathode to guard 
against excessive voltage. 

SCREEN OPERATION - The maximum screen grid dissi
pation is 15,000 watts. With no ac applied to the 
screen grid, dissipation is simply the product of 
de screen voltage and the de screen current. With 
screen modulation, dissipation is dependent on rms 
screen voltage and rms screen current. Plate volt
age, plate loading, or bias voltage must never be 
removed while filament and screen voltages are 
present, since screen dissipation ratings will be 
exceeded. Suitable protective circuitry must be 
provid ed to remove screen power in case of a fault 
condition. A protective spark-gap device should be 
connected between the screen grid and the cathode 
to guard against excessive voltage. 

Tetrode tubes may exhibit reversed screen current 
to a greater or lesser degree depending on i ndi -
vidual tube design and operating conditions. The 
screen supply voltage must be maintained constant 
for any values of negative or positive screen 
currents which may be encountered. Dangerously 
high pl ate currents may fl ow if the screen power 
supply exhibits a rising voltage characteristic 
with negative screen current. Stabilization may be 
accompli shed by use of a shunt regulator circuit 
in the screen voltage supply, bleeder resistors, 
or other suitable techniques . 
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PULSE OPERATION - The thermal time constants of 
the internal tube elements vary from a few mi 11 i -
seconds in the case of the grids to about 200 
milliseconds for the anode. In many applications 
the meaning of duty as applied to a pulse chain is 
lost because the interpulse period is very long. 
For pulse lengths greater than 10 milliseconds, 
where the interpulse period is more than 10 times 
the pulse duration, the element dissipations and 
required cooling are governed by the watt-seconds 
during the pulse. Provided the watt-seconds are 
less than the listed maximum dissipation rating 
and sufficient cooling is supplied, tube life will 
be protected. To maintain high cooling efficiency 
the anode water flow must be sufficient to insure 
turbulent flow. EIMAC has determined that a mini 
mum flow of 35 gpm (130 1pm) is required. 

FAULT PROTECTION - In addition to the normal pla t e 
over-current interlock and coolant interlock, the 
tube must be protected from internal damage caused 
by any arc which may occur. A protective resis
tance should always be connected in series with 
the grid and anode to help absorb power supply 
stored energy if an arc should occur. An elec
tronic crowbar, which wi 11 discharge power supply 
capacitors in a few microseconds after the start 
of an arc, is recommended. The protection test for 
each supply is to short each electrode to ground, 
one at a time, through a vacuum relay switch and a 
6-inch length of #30 AWG copper wire. The wire 
will remain intact if protection is adequate. As 
noted in GRID OPERATION and SCREEN OPERATION a 
protective spark gap should be connected from grid 
to ground and from screen grid to ground. 

EIMAC Application Bulletin #17 titled FAULT 
PROTECTION contains considerable detail, and is 
available on request. 

LOAD VSWR - The load VSWR should be monitored and 
the detected signal used to operate the interlock 
system to remove pl ate voltage within 20 mill i -
seconds after a fault occurs. In the case of high 
stored energy in the load system, care must be 
taken to avoid excessive return energy from damag
ing the tube and associated circuit components. 

X-RADIATION HAZARD - High-vacuum tubes operating 
at voltages higher than 15 kilovolts produce pro
gressively more dangerous X-ray radiation as the 
voltage is increased. This tube, operating at its 
rated voltages and currents, is a potential X-ray 
source. Only limited shielding is afforded by the 
tube envelope. Moreover, the X-radiation level may 
increase significantly with tube aging and gradual 
deterioration, due to leakage paths or emission 
characteristics as they are effected by the high 
voltage. X-ray shielding may be required on all 
sides of tubes operating at these voltages to pro
vide adequate protection throughout the life of 
the tube. Periodic checks on the X-ray level 
should be made, and the tube should never be 
operated without required shielding. in place. If 
there is any question as to the need for or the 
adequacy of shi el ding, an expert in this field 
should be contacted to perform an equipment X-ray 
survey. 

In cases where shi el ding has been found to be 
required operation of the equipment with interlock 
switches "cheated" and cabinet doors open in order 
to be better able to 1 ocate an equipment mal -
function can result in serious X-ray exposure. 

HIGH VOLTAGE - Normal operating voltages used with 
this tube are deadly, and the equipment must be 
designed properly and operating precaut i ans must 
be followed. Design all equipment so that no one 
can come in contact with high voltages. All equip
ment must include safety enclosures for high
voltage circuits and terminals, with interlock 
switches to open primary circuits of the power 
supply and to discharge high-voltage capacitors 
whenever access doors are opened. Interlock 
switches must not be bypassed or "cheated" to 
allow operation with access doors open. Always 
remember that HIGH VOLTAGE CAN KILL. 

RADIO-FREQUENCY RADIATION - Avoid exposure to 
strong rf fields even at rel atively low frequency. 
Absorption of rf energy by human tissue is depend
ent on frequency. Under 300 MHz most of the energy 
will pass completely through the human body with 
little attenuation or heating affect. Public 
health agencies are concerned with the hazard even 
at these frequencies. OSHA (Occupational Safety 
and Health Administrati on) recommends that pro
longed exposure to rf radiation should be limited 
to 10 milliwatts per square centimeter. 

INTERELECTRODE RF TUNING CHARACTERISTICS - Typical 
interelectrode tuning characteristics may be 
obtained by contacting VARIAN EIMAC Power Grid 
Tube Application Engineering. 

INTERELECTRODE CAPACITANCE - The actual internal 
interelectrode capacitance of a tube is influenced 
by many variables in most applications, such as 
stray capacitance to the chassis from the tube 
terminals and associated wiring. To control the 
actual capacitance values within the tube, as the 
key component involved, the industry and Military 
Services use a standard test procedure as 
described in Electronic Industries Association 
Standard RS-191. The test is performed on a cold 
tube, and in the case of the 8974, with no special 
shielding. Other factors being equal, control 1 ing 
internal tube capacitance in this way normally 
assures good interchangeability of tubes over a 
period of time. The capacitance values shown in 
the test specification or technical data are taken 
in accordance with Standard RS-191. 

The equipment designer is cautioned to make allow
ance for the capacitance values, including tube
to - tube variation and strays, which will exist in 
any normal application. Measurements should be 
taken with mounting which represent approximate 
final layout if capacitance values are highly 
significant in the design. 

SPECIAL APPLICATIONS - When it is desired to oper
ate this tube under conditions widely different 
from those listed here, write to VARIAN EIMAC; 
attn: Applications Engineering; 301 Industrial 
Way; San Carlos, CA 94070 U.S.A. 
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Figure 1 - Tube Vacuum VS Ion Current 

OPERATING HAZARDS 

PROPER USE AND SAFE OPERATING PRACTICES WITH RESPECT TO POWER TUBES ARE THE RESPONSIBILITY OF EQUIPMENT 
MANUFACTURERS AND USERS OF SUCH TUBES. ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO POWER TUBES OR EQUIP
MENT WHICH UTILIZES SUCH TUBES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES AGAINST POSSIBLE SERIOUS 
BODILY INJURY. DO NOT BE CARELESS AROUND SUCH PRODUCTS. 

The operation of this tube may involve the following hazards, any one of which, in the absence of safe 
operating practices and precautions, could result in serious harm to personnel: 

a. HIGH VOLTAGE - Normal operating voltages can be 
deadly. Remember that HIGH VOLTAGE CAN KILL. 

b. RF RADIATION - Exposure to strong rf fields 
should be avoided, even at relatively low fre
quencies. CARDIAC PACEMAKERS MAY BE EFFECTED. 

c. X-RADIATION - High voltage tubes can produce 
dangerous and possibly fatal X-Rays. 

d. LOW-VOLTAGE HIGH-CURRENT CIRCUITS - Personal 
jewelry, such as rings, should not be worn when 

working with filament contacts or connectors as 
a short circuit can produce very high current 
and melting, resulting in severe burns. 

e. HOT WATER - Water used to cool tubes may reach 
seal ding temperatures. Touching or rupture of 
the cooling system can cause serious burns. 

f. HOT SURFACES - Surfaces of tubes can reach 
temperatures of several hundred Degrees C and 
cause serious burns if touched for several 
minutes after all power is removed. 

Please review the detailed operating hazards sheet enclosed with each tube, or request a copy from: 
VARIAN EIMAC, Power Grid Tube Division, 301 Industrial Way, San Carlos CA 94070. 
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(30° ~2') ON IG 125 
~.005 DIA. PC. (TYP) 

*SURFACE FA 
NOTE 1 

CONTROL 

F1 

F2 
3 



TECHNICAL DATA 

The EIMAC 4CM300,000G is a ceramic/metal, multiphase-cooled 
(water/vapor) power tetrode designed for high-power broadcast 
service. Pyrolytic graphite grids are used to provide high dissi
pation capability in combination with low secondary emission 
characteristics. 

The 4CM300,000G has a thoriated-tungsten ~esh filament mounted 
on water-cooled supports. The maximum anode dissipation rating is 
300 kilowatts steady state. 

Large-diameter coaxial terminals are used for the screen grid, 
control grid and filament connections. 

G E N E R A L C H A R A C T E R I S T I C S l 

ELECTRICAL 

Filament: Thoriated-tungsten Mesh 
Voltage • • •.••.••••• 
Current@ 15.0 volts (nominal) 

Frequency of Maximum Ratings (CW} 3 

Amplificat i on Factor, Average, Grid to Screen 
Direct Interelectrode Capacitances (grounded cathode} 2 

Ci n 
Cout 
Cgp 

Direct Interelectrode 
Cin 
Cout 
Cpk 

Capacitances (grounded grid}
2 

9000 

4CM300,000G 
HIGH POWER 
MULTIPHASE 

COOLED TETRODE 

15 . 0 + 0 . 75 V 
480 A 

50 MHz 

4.5 

750 pF 
79 pF 

5. 6 pF 

284 pF 
83 pF 

0 . 9 pF 

1. Characteristics and operating values are based on tests and calculations . These figures may 
ch~nge without notice as the result of additional data or product refinement. VARIAN EIMAC 
should be consulted before using this information for final equipment design. 

2. Capacitance values shown are nominal measured in accordance with Electronic Industries 
Association Standard RS - 191 . 

3. The tube is projected to have excellent rf characterist i cs up to 150 MHz . 

MECHANICAL 

Net Wei ,ght 
Operating Position 

Cooling 

Maximum Overall Di mensions: 
Length . ••• • 
Diameter • • • • •• • 

Maximum Operating Temperature, Envelope and Ceramic/Metal Seals 

Base 
Recommended Socket 

121 lb; 55 kg 
Vertical, Base Down 

Water and Forced Air 

22.5 in; 5 7. 1 cm 
13. 3 in; 33.8 cm 

200 °c 

Specinl Coaxial 
EIMAC SK-2450 

390850(Effective April 1985) Printed in U. S. A. 
VA4816 

VARIAN EIMAC / 301 Industrial Way/ San Carlos, CA 94070 U.S . A. 
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TYPICAL OPERATION (Frequencies to 30 MHz) RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN CLASS ABl, Single Sideband Peak Envelope Conditions 

Class AB 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

20.0 
2.0 

50 
300 
6.0 
2.0 

KILOVOLTS 
KILOVOLTS 
AMPERES 
KILOWATTTS 
KILOWATTS 
KILOWATTS 

Pl ate Voltage •••.•• 
Screen Voltage ••..•. 
Grid Voltage** •.••• 
Zero Signal Plate Current 
Single Tone Plate Current 
Single Tone Screen Current* 
Peak rf Grid Voltage* 
Plate Dissipation* 
Plate Load Resistance 
Plate Power Output* • 

* Approximate value. ** Adjust for specified value of zero-signal plate current. 

RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR Class C Telegraphy or FM 
(Key-down Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE 20.0 KILOVOLTS 
DC SCREEN VOLTAGE 2.0 KILOVOLTS 
DC PLATE CURRENT 50 AMPERES 
PLATE DISSIPATION 300 KILOWATTS 
SCREEN DISSIPATION 6.0 KILOWATTS 
GRID DISSIPATION 2.0 KILOWATTS 

PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER Class C Telephony 
(Carrier Conditions) 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION # 
SCREEN DISSIPATION 
GRID DISSIPATION 

* Approximate value 

13.0 
1. 5 

39 
195 
6.0 
2.0 

KILOVOLTS 
KILOVOLTS 
AMPERES 
KILOWATTS 
KILOWATT 
KILOWATTS 

# 300 kW at 100% sine-wave modulation 

AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR Class AB 

ABSOLUTE MAXIMUM RATINGS (per tube): 

DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

# Per tube. 
* Approximate value. 

20.0 
2.0 

50 
300 
6.0 
2.0 

KILOVOLTS 
KILOVOLTS 
AMPERES 
KILO\.IATTS 
KILOWATTS 
KILOWATTS 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Plate Voltage 18.0 
Screen Voltage 1000 
Grid Voltage -800 
Plate Current 44 
Screen Current* 4.7 
Grid Current * 5. 5 
Calculated Driving Power 5.7 
Plate Dissipation* 140 
Plate Load Resistance 205 
Plate Power Output* 650 

* Approximate value. 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Plate Voltage 
Screen Voltage 
Grid Voltage 
Plate Current 
Screen Current* 
Grid Current* .••••••.••• 
Peak Screen Voltage (100% modulation) 
Calculated Driving Power 
Plate Dissipation* 
Plate Load Resistance • 
Plate Power Output* •. 

TYPICAL OPERATION (Two Tubes - Sinusoidal wave) 

Plate Voltage 
Screen Voltage 
Grid Voltage** 
Zero-Signal Plate Current 
Max.Signal Plate Current 
Max . Signal ScrPen Current* 
Peak Audio Freq.Grid Voltage*# 
M;ix.Signal Plate flissipation * # 
Plate/Plate Load Resistance 
Plate Power Output* 

11. 8 
1500 
-420 
6.0 

53 
1.0 
400 
106 
440 
420 

** Adjust for stated zero-sig. plate current. 

18.0 
2000 
-460 

3.0 
30.5 

1. 4 
460 
145 
340 
400 

18.0 
1500 
-900 

45 
3.5 
1. 7 
1.8 
154 
202 
650 

11. 0 
1000 
-450 

35 
1. 75 
2.25 
2000 
1440 

85 
155 
300 

8.0 
2000 
-460 
6.0 

29 
1.0 
455 
148 
680 
760 

kVdc 
Vdc 
Vdc 
Ade 
Ade 
Ade 
V 

kW 
Ohms 
kW 

k Vdc 
Vdc 
Vdc 
Ade 
Ade 
Ade 
kW 
kW 
Ohms 
kW 

kVdc 
Vdc 
Vdc 
Ade 
Ade 
Ade 
V 

w 
kW 
Ohms 
kW 

k Vdc 
Vdc 
Vdc 
Ade 
Ade 
Ade 
V 

kW 
Ohms 
kW 

TYPICAL OPERATION values are obtained by me;isurement or by calculation from published characteristic 
curves . To obtain the specified plate current at the specified bias, screen, and plate voltages, ad
justment of the rf grid voltage is assumed. Following this procedure, there will be little variation 
in ouput power when the tube is replaced, even though there may be some variation in grid and screen 
currents. The grid and screen currents which occur when the desired plate current is obtained are 
incidental and vary from tube to tube. These current variations causl' no performance degradation 
providing the circuit maintains the correct voltage in the presence of the current variations. 
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A P P L I C A T I O N 

MECHANICAL 

MOUNTING - The 4CM300,DOOG must be mounted verti
cally, base down. The full weight of the tube 
should rest on the screen-grid contact flange at 
the base of the tube, and all lifting of the tube 
should be done with the lifting eye which is at
tached to the top of the anode cooling jacket. 

ANODE COOLING - The anode is cooled by circulat
ing water through the structure. Water/vapor cool
ing provides efficient anode heat removal and al
lows extra capacity for temporary overloads. 

Tube life can be seriously compromised by water 
condition. With contaminated water deposits will 
form on the inside of the water jacket, causing 
localized anode heating and eventual tube failure. 
To minimize electrolysis and power loss, water re
sistivity at 25°C should always be one megohm per 
cubic centimeter or higher. Water resistivity can 
be continuously monitored in the reservoir by 
readily available instruments. 

Minimum water flow requirements for the anode are 
shown in the table for an outlet water temperature 
not to exceed 100°C and inlet water temperature at 
60°C. System pressure should not exceed 100 psi. 

Anode Water Approx.Jacket 
Dissipation Flow Press. Drop 

(kW) ~ (psi l 
Fil .Only 1 1 
100 15 7. 5 
200 25 15 
300 29 17 

Cooling water must be well filtered, with effec
tiveness the equivalent of a 100-mesh screen, to 
eliminate any solid material and avoid the possi
bility of blockage of cooling passages, as this 
would immediately affect cooling efficiency and 
could produce localized anode overheating and 
failure of the tube. 

EIMAC Application Bulletin #lfi, WATER PURITY RE
QUIREMENTS IN LIQUID COOLING SYSTEMS, is available 
on request, and contains considerable detail on 
purity requirements and maintenance systems. 

BASE COOLING - The tube base requires air cooling 
with a m1n1murn of 100 cfm of air at 50°C maximum 
at sea level, directed through the SK-2450 series 
socket toward the base seal areas. It should be 
noted that temperatures of the ceramic/metal seals 
and the lower envelope areas are the controlling 
and final limiting factor and that the maximum al
lowable temperature is 200°C. In addition, the 
socket contact finger temperature should not ex
ceed 150°C. Temperature-sensitive paint is avail
able for use in checking temperatures in these 
areas before equipment design and air cooling 
arrangements are finalized. 

EIMAC Application Bulletin #20 titled TEMPERATURE 
MEASUREMENTS WITH EIMAC POWER TUBES contains con
siderable information and is available on request. 

ALL COOLJNG MUST BE APPLJED BEFORE OR SIMULTAME
OUSLY WITH THE APPLICATION OF ELECTRODE VOLTAGES, 
INCLUDING THE FILAMENT, AND SHOULD NORMALLY BE 
MAINTAINED FOR SEVERAL MINUTES AFTER ALL VOLTAGES 
ARE REMOVED TO ALLOW FOR TUBE COOLDOWN. 
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ELECTRICAL 

FILAMENT OPERATION - Filament turn-on and turn
off should be programmed. Filament voltage should 
be smoothly increased from zero to the operating 
level over a period of two minutes. A motor-driven 
continuously variable autotransformer (such as a 
VARIAC® or a POWERSTAT®) is suggested. Inrush cur
rent must never be allowed to exceed twice normal 
operating current. Normal turnoff procedure should 
be a smooth decrease from the operating voltage to 
zero over a period of two minutes. 

At rated (nominal) filament voltage the peak emis
sion capability of the tube is many times that 
needed for communication service. A reduction in 
filament voltage will lower the filament tempera
ture, which will substantially increase life ex
pectancy. The correct value of filament voltage 
should be determined for the particular appli
cnti on. It is recommended the tube be operated at 
full nominal voltage for an i nit i a 1 stabilization 
period of 100 to 200 hours before -any action is 
taken to operate at reduced voltage. The voltage 
should gradually be reduced until there is a 
slight degradation in performance (such as power 
output or di start ion). For operation The voltage 
should then be increased several tenths of a volt 
above the value where performance degradation was 
noted. The opernting point should be rechecked 
after 24 hours. Filament voltage should be closely 
regulated when voltage is to be reduced below 
nominal in this manner, to avoid any adverse in
fluence caused by normal line voltage variations. 

Fi 1 ament voltage should be measured at the tube 
base or socket, using an accurate rms-respondi ng 
meter. Periodically throughout the life of the 
tube the procedure outlined above for reduction of 
voltage should be repeated, with voltage reset as 
required, to assure best tube 1 i fe. EI MAC Appl i
cation Bulletin #18, titled "EXTENDING TRANSMITTER 
TUBE LIFE", contains detailed information and is 
available on request. 

Where hum is an important system consideration it 
is permi ssi bl e to operate the filament with de 
rather than ac power. 

Care should be exercised to keep any rf power out 
of the filament of the tube, as this can cause ex
cessive operating temperatures. Proper bypassing 
of the filament must be used to assure monopo
tent i al operation. It should be ascertained that 
no resonance exists in the filament circuit which 
could be excited during operation. 
This tube is designed for commercial service, with 
no more than one normal off/on filament cycle per 
day. If additional cycling is anticipated it is 
recommended the user contact Application Engineer
ing at Varian EIMAC for additional information. 

ABSOLUTE MAXIMUM RATINGS - Values shown for each 
type of service are based on the "absolute system" 
and are not to be exceeded under any service con
ditions. These ratings are limiting values outside 
which the servi ceabi 1 i ty of the tube may be im
paired. In order not to exceed these ratings the 
equipment designer has the responsibility of de
termining an average design value for each rating 
below the absolute value of the rating by a safety 
factor so that the absolute values wi 11 never be 
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exceeded under any usual conditions of supply-vol
tage variation, load variation, or manufacturing 
variation in the equipment itself. It does not 
necessarily follow that combinations of absolute 
maximum ratings can be attained simultaneously. 

PLATE OPERATION - The 300 KW plc1te dissipation 
maximum rating may be exceeded for very brief 
periods during setup or tuning. When used as a 
plate-modulated rf amplifier, dissipation under 
carrier conditions is limited to 195 kilowatts. 

GRID OPERATION - The maximum grid dissipation is 
2000 watts and protective measures should be taken 
to insure that this rating is not exceeded. Grid 
dissipation is approximately equal to the product 
of de grid current and peak positive grid voltage. 
A protective spark gap device should be connected 
between the control grid and the cathode to guard 
against excessive voltage. 

SCREEN OPERATION - The maximum screen grid ctissi
pati on is 6000 watts. With no ac applied to the 
screen grid, dissipation is simply the product of 
de screen voltage and the de screen current. With 
screen modulation, dissipation is dependent on rms 
screen voltage and rms screen current. Plate volt
age, plate loading, or bias voltage must never be 
removed while filament and screen voltages are 
present, since screen dissipation ratings will be 
exceeded. Suitable protective circuitry must be 
provided to remove screen power in case of a fault 
condition. A protective spark-gap device should be 
connected between the screen grid and the cathode 
to guard against excessive voltage. 

PULSE OPERATION - The thermal time constants of 
the internal tube elements vary from a few mill i
seconds in the case of the grids to about 200 
milliseconds for the anode. In many applications 
the meaning of duty as applied to a pulse chain is 
lost because the interpulse period is very long. 
For pulse lengths greater than 10 milliseconds, 
where the interpulse period is more than 10 times 
the pulse duration, the element dissipations and 
required cooling are governed by the watt-seconds 
during the pulse. Provided the watt-seconds are 
less than the listed maximum dissipation rating 
and sufficient cooling is supplied, tube 1 ife will 
be protected. EIMAC has determined that a mini
mum flow of 2 gpm (7.6 1pm) is required. 

FAULT PROTECTION - In addition to the normal plate 
over-current interlock and coolant interlock, the 
tube must be protected from internal damage caused 
by any arc which may occur. A protective resis
tance should al ways be connected in series with 
the grid and anode to help absorb power supply 
stored energy if an arc should occur. An elec
tronic crowbar, which will discharge power supply 
capacitors in a few microseconds after the start 
of an arc, is recommended. The protection criteria 
for each supply is to short each electrode to 
ground, one at a time, through a vacuum relay 
switch and a 6-inch length of #30 AWG copper wire. 
The wire will remain intact if criteria is met. 

As noted under GRID OPERATION and SCREEN OPERATION 
a protective spark gap should be connected from 
the control grid to ground and from the screen 
grid to ground. EIMAC Application Bulletin #17 
titled FAULT PROTECTION contains considerable de
tail and is available on request. 

LOAD VSWR - The load VSWR should be monitored and 
the detected signal used to operate the interlock 
system to remove pl ate voltage within 20 mill i
seconds after a fault occurs. In the case of high 
stored energy in the load system, care must be 
taken to avoid excessive return energy from 
damaging the tube and associated circuit com
ponents. 

X-RADIATION HAZARD - High-vacuum tubes operating 
at voltages higher than 15 kilovolts produce 
progressively more dangerous X-ray radiation as 
the voltage is increased. This tube, operating at 
its rated voltages and currents, is a potential 
X-ray source. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-radiation 
level may increase significantly with tube aging 
and gradual deterioration, due to lec1kage paths or 
emission characteristics as they are effected by 
the high voltage. X-ray shielding may be required 
on all sides of tubes operating at these voltages 
to provide adequate protection throughout the life 
of the tube. Periodic checks on the X-ray 1 evel 
should be made, and the tube should never be oper
ated without required shielding in place. If there 
is any question as to the need for or the adequacy 
of shi el ding, an expert in this field should be 
contacted to perform an equipment X-ray survey. 

In cases where shielding has been found to be re
qui red operation of the equipment with interlock 
switches "cheated" and cabinet doors open in order 
to be better able to locate an equipment mal
function can result in serious X-ray exposure. 

HIGH VOLTAGE - Normal operating voltages used with 
this tube are deadly, and the equipment must be 
designed properly and operating precautions must 
be followed. Design all equipment so that no one 
can come in contact with high voltages. All equip
ment must include safety enclosures for high
voltage circuits and terminals, with interlock 
switches to open primary circuits of the power 
supply and to discharge high-voltage capacitors 
whenever access doors are opened. Interlock 
switches must not be bypassed or "cheated" to 
all ow operation with access doors open. Always 
remember that HIGH VOLTAGE CAN KILL. 

RADIO-FREQUENCY RADIATION - Avoid exposure to 
strong rf fields even at relatively low frequency. 
Absorption of rf energy by human tissue is depend
ent on frequency. Under 300 MHz most of the energy 
will pass completely through the human body with 
little attenuation or heating affect. Public 
health agencies are concerned with the hazard even 
at these frequencies. OSHA (Occupational Safety 
and Health Administration) recommends that pro
longed exposure to rf radiation should be limited 
to 10 milliwatts per square centimeter. 

INTERELECTRODE RF TUNING CHARACTERISTICS - Typical 
i nterel ectrode tuning characteristics may be ob
tained by contacting Varian EIMAC Power Grid Tube 
Application Engineering. 

INTERELECTRODE CAPACITANCE - The actunl internal 
interelectrode capacitance of a tube is influenced 
by many variables in most applications, such as 
stray capacitance to the chassis from the tube 
terminals and associated wiring. To control actual 
capacitance values within the tube, as the key 
component involved, the industry and Military 



Services use a standard test procedure described 
in Electronic Industries Association Standard RS-
191. The test is performed on a cold tube which is 
mounted in a shielded fixture. 

Other factors being equal, controlling internal 
tube capacitance in this way normally assures good 
interchangeability of tubes over a period of time. 
The capacitance values shown in the technical data 
are taken in accordance with Standard RS-191 but 
with no special shielding. 

The equipment designer is cautioned to make allow-

9000/4CM300,000G e® 
ance for the capacitance values, including tube
to-tube variation and strays, which will exist in 
any normal application, Measurements should be 
taken with mounting which represent approximate 
final layout if capacitance values are highly sig
nificant in the design. 

SPECIAL APPLICATIONS - When it is desired to oper
ate this tube under conditions widely different 
from those 1 i sted here, write to Vari an E !MAC; 
attn: Product Manager High Power Tubes, 301 
Industrial Way; San Carlos, CA 94070 U.S.A. 

OPERATING HAZARDS 

PROPER USE AND SAFE OPERATING PRACTICES WITH RESPECT TO POWER TUBES ARE THE RESPONSIBILITY OF EQUIPMENT 
MANUFACTURERS ANO USERS OF SUCH TUBES. ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO POWER TUBES OR EQUIP
MENT WHICH UTILIZES SUCH TUBES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES AGAINST POSSIBLE SERIOUS 
BODILY INJURY. DO NOT BE CARELESS AROUND SUCH PRODUCTS. 

The operation of this tuhe may involve the following hazards, any one of which, in the absence of safe 
operating practices and precautions, could result in serious harm to personnel: 

a. HIGH VOLTAGE - Normal operating voltages can be 
deadly. Remember that HIGH VOLTAGE CAN KILL. 

b. LOW-VOLTAGE HIGH-CURRENT CIRCUITS - personal 
jewelry, such as rings, should not be worn when 
working with filament contacts or connectors as 
a short circuit can produce vPry high current 
and melting, resulting in severe burns. 

c. RF RADIATION - Exposure to strong rf fields 
should be avoided, even at relatively low 
frequencies. The dangers of rf radiation are 
more severe at UHF and microwave frequencies 
and can cause serious bodily and eye injuries. 
CARDIAC PACEMAKERS MAY BE EFFECTED. 

d. HOT WATER - Water used to cool tubes may reach 
scalding temperatures. Touching or rupture of 
the cooling system can cause serious burns. 

e, HOT SURFACES - Surfaces of tubes can reach 
temperatures of several hundred °C and cause 
serious burns if touched for several minutes 
after all power is removed. 

f. X-RAY RADIATION - High-voltage tu hes can pro
duce dangerous and possibly fatal X-rays and 
comprehensive shielding may be required. If 
shi el ding is provided, equipment should never 
be operated without all such shielding in 
place. 

Please review the detailed operating hazards sheet enclosed with each tube, or request il copy from: 
Varian EIMAC, Power Grid Application Engineering, 301 Industrial Way, San Carlos CA 94070. 
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INCHU MILLIMtn: ... .,. ... .., . , . ... .. , 
9.235 9 . 265 
8 .7a5 8 .765 
10.235 10.2 65 
11.735 II. 765 
4 . 49 4 . 51 
5 . 94 5 . 96 
8 . 46 8 .50 
10. 89 10.92 
I. 56 I. 62 
2 . 12 2 88 
4 . 14 4 .20 
6 04 6 . 10 

. 

22 .50 
. 58 .68 

250 
65 . 71 

I .1 6 I 22 
I .1 6 I 22 

15° 
I 875 
I .875 

4 .0 4 4 06 
13,28 13.34 

NOTES : 

I REF DIMENSIONS ARE FOR INFO 

ONLY & ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 

2 • CONTACT SURFACES, 

/

- •1o•J2UNF·2A a3/BL6. 
SOC. KD.MACH . ICfl:. 
S .S. It RlOO. 
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pentodes 
EIMAC division of Varian 

Main office: 301 Industrial Way, San Carlos, CA 94070 

Look in the general section for
~ quick guide to EI MAC products and services offered in this catalog. 

Including . . . 

• Your nearest d istributor of modern, fully guarantcc<l EL\fAC electron 
tubes and accessories. 

• Your nearest Varian/EIMAC Field Engineer, who stands ready to give 
you immediate engineering assistance, information on deliveries and 
prices, or to provide other information not found in this catalog. 

• EIMAC tuhe type numbering system. 

• EIMAC!JEDEC cross-reference list. 

Important EIMAC extras ... 
APPLICATION ENGINEERING. The ElMAC Application Engineering 
Deparhncnt is available at all times for consultation. New tube operating 
techniques are continually being explored, tested and proven by EIMAC 
engineers, whose comhined knowledge an<l experience are at your service. 
EIMAC Application Bulletins covering various uses of EIMAC products 
are available upon request. 

FIELD ENGINEERING. Serving as an extension of the Varian/EJMAC 
Application Engineering Department outside the EJMAC Division plant, 
the Field Engineers cover the United States, and numerous foreign countries, 
operating out of offices in major cities. They will help you personally with 
experimental work, circuits, technique, etc. Engineers from the EIMAC 
plant arc available, too, for field consultation. As EIMAC tubes are world 
renowned, the same services extend to countries overseas through the 
Varian/EIMAC export operations and overseas offices. 



E M AC 
Division a an 

The Eimac 4E27 A / 5-l 25B is a power pentode intended for use as a modulator, oscillator or 
amplifier_ The driving-power requirement is very low, and neutralization problems are simplified or 
eliminated entirely. The tube has a max imum plate-dissipat ion rating of 125 watts and a maximum 
plate voltage ra ting of 4000 volts at frequencies up to 75 Mc. Cooling is by convection and radia
tion. Type 4E27A / 5-125B unilaterally replaces type 4E27. 

The 4E27A / 5-125B in class-C r-f service will deliver up to 375 watts plate power output with 
less than 2 watts driving power . It will deliver up to 75 watts of carrier for suppressor modulat ion . 

Two 4E27A / 5-l 25B 's will deliver up to 300 watts maximum-signal plate power output in class 
AB, modulator service, 400 watts in class AB, with less than I wait driving power_ 

GENERAL CHARACTERISTICS 
ELECTRICAL 

Filament : Thoriated tungsten 

Voltage 

Curren t 

Gr id -Screen Amplification Factor (Average) 

Direct lntereleclrode Capacitances (Average) 
Grid-Plate 

Input 

Output 

5.0 volts 

7.5 amperes 

5.0 

0.08 µµ fd 
10.5 µµ fd 

4.7 µµ fd 

Transconductance (l ., =50ma., E.=2500v., E,. , =500v. , E,-:i = 0v .) 

Highest Frequencies for Maximum Ratings 

2150 µ mhos 

75 Mc. 

MECHANICAL 
Base 

Connections 

Socket* 

Mounting Posit ion 

Cooling 

Recommended Heat Dissipating Plate Connector • 

Maximum Over-All Dimensions : 

Length 

Diameter 

Net Weight (Average) 

Shipping Weight 
• See "Coolin q " under Applicution N otes. 

7-pin, metal shell 

- See draw ing 

E. F. Johnson Co. No. 122-237, or equivalent 

Vertical , base down or up 

Convection and radiation 

4E27 A/5-1258 
RADIAL-BEAM 

POWER PENTODE 
• 

MODULATOR 
OSCILLATOR 

AMPLIFIER 

Eimac HR-5 

6 .19 inches 

2.75 inches 

6.0 ounces 

2.0 pounds 

Note : Typica l operation data are ba sed on cond itions of adjusting the r-f grid drive to specified plate current, ma intaining fixed cond i
tions of gri d bias , screen voltage and suppressor voltage , It wi ll be found that if this procedure is followed , there will be little variation 
in power output between tubes even though there may be some varic1tion in grid , screen and suppressor currents. Where grid bias is ob
la ined pr inc ipally by means of a grid resistor, to ccntrol plate current it is necessary to make the resisto r adjustable . 

RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
C lass-C Tele graphy or FM Te lephony, 
( Key-down conditions, per tube) 
MAXIMUM RATINGS 
D-C PLATE VOLTAGE 
D-C SCR EEN VOLTAGE 
D-C GRID VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
SUPPRESSOR DISSIPATION 
SCRffN DISSIPATION 
GRID DISSI PAT ION 

TYPICAL OPERATION 
b0 Suppressor Volts , 500 Screen Volts 
D-C Pla te Voltage 
D-C Gr id Vol tage 
D-C Plate Current 
D-C Suppressor Cu rrent• 
D-C Scree n Current• 
D-C Gr id C urrent• 
Peak R-F Grid Input Volta ge 
Dr ivi ng Power• 
Grid Dissipa t ion • 
Screen Dissipation • 
Plate Diss ipation 
Plate Powe r Input 
Plate Power O utpu t 

1000 
-120 

167 
6 

II 
6 

170 
1.0 
.J 

5.5 
47 

167 
120 

Frequencies up to 75 Mc . 

1500 
-130 

200 
5 

11 
8 

200 
1.6 
.6 

5.5 
85 

JOO 
215 

4000 MAX. VOLTS 
750 MAX. VOLTS 

-500 MAX. VOLTS 
200 MAX. MA 
125 MAX. WATTS 
20 MAX. WATTS 
20 MAX. WATTS 

5 MAX. WATTS 

2000 2500 3000 volts 
-150 -170 -200 volts 

200 186 167 ma 
4 J J ma 

11 7 5 ma 
8 7 6 ma 

222 240 260 volts 
1. 8 1.7 1.6 wa tt s 
.6 .S .6 watts 

5.5 3.5 2.5 watts 
100 115 125 watts 
400 465 500 waits 
JOO 350 175 watts 

(Effective 8-15-52) c 1968 by Varian 

TYPICAL OPERATION 
Zero Suppressor Volts , 500 Screen Volts 

D-C Plate Voltage 1000 1500 2000 2500 3000 volts 
D-C Grid Voltage -120 -130 - 150 -170 -200 volts 
D-C Plate Current 
0 -C Screen Current• 
D-C Grid Current• 
Peak R-F Grid Input Voltage 
Driving Power• 
Gr id Dis si pation• 
Screen Di ss i pat ion• 
Plate Dissipation 
Plate Power Input 
Plate Power Output 

TYP ICAL OPERATION 
Ze ro Suppressor Vol ts , 750 Screen 
D-C Plate Voltage 
D-C Grid Voltage 
D-C Pldte Current 
0 -C Screen Current• 
D-C Grid Current* 
Peak R-F Gr id Input Voltage 
Dr iving Power• 
Grid Dissipation• 
Screen Dissipation• 
Pla te Dissipat ion 
Plate Power Input 
Plate Power O utput 

' Ap proxima •e Values 

145 180 200 184 
17 20 23 18 

167 ma 
12 ma 

11 9 ma 
170 200 240 250 270 volts 
1.0 1.6 2.6 2.3 

.l .6 1.0 .8 
8.5 IO 12 9 
55 95 125 125 

145 270 400 460 

90 175 275 335 

Volts 
1000 

-170 
160 
21 
J 

1500 
-180 

200 
24 
6 

2000 
-200 

200 
22 
6 

2500 
-225 

186 
12 
4 

205 
.6 
. I 
16 
45 

160 
115 

235 
1.4 
.4 
18 
85 

JOO 
215 

257 
1.5 
.J 
17 

100 
400 
JOO 

270 
I.I 
.2 
9 

115 
465 
350 

1.9 watts 
.5 watts 

WdttS 

125 watts 
500 watts 
375 watts 

3000 volts 
-250 vo lts 

167 ma 
9 ma 
J ma 

290 volts 
,9 Wdtts 

.2 watts 
7 watts 

125 watts 
500 watts 
375 watts 

Printed in U.S.A . 



-ii!i!J' 4E27A/5-125B-------------------------

PLATE-MODULATED RADIO-FREQUENCY 
AMPLIFIER 
Class-C Telephony, Frequencies up to 75 Mc. 
( Carrier conditions , per tube, unless otherwise specified J 

MAXIMUM RATINGS 
D-C PLATE VOLTAGE 

0-C SCREEN VOLTAGE 

D-C GRID VOLTAGE -
D-C PLATE CURRENT 

PLATE DISSIPATION 

SUPPRESSOR DISSIPATION 

SCREEN DISSIPATION 

GRID DISSIPATION 

SUPPRESSOR-MODULATED 
RADIO-FREQUENCY AMPLIFIER 
C la ss -C Telephony, Frequencies up to 75 Mc. 

3200 MAX. VOLTS 

750 MAX. VOL TS 

-500 MAX. VOLTS 

lbO MAX. MA 

85 MAX. WATTS 

20 MAX. WATTS 

20 MAX. WATTS 

5 MAX. WATTS 

(Carrier condit io ns , per tube, unless otherwise specified J 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE 4000 MAX. VOLTS 

D-C SCREEN VOLTAGE 750 MAX. VOLTS 

D-C GRID VOLTAGE - -500 MAX. VOLTS 

D-C PLATE CURRENT 200 MAX. MA 

PLATE DISSIPAT ION 125 MAX. WATTS 

SUPPRESSOR DISSIPATION 20 MAX. WATTS 

SCREEN DISSIPATION 20 MAX. WATTS 

GRID DISSIPATION 5 MAX. WATTS 

AUDIO-FREQUENCY POWER AMPLIFIER 
OR MODULATOR 
Class-AB, Sinusoidal Wave 

MAXIMUM RATINGS (Per Tube) 

D-C PLATE VOLTAGE 

D-C SCREEN VOLTAGE 

D-C GRID VOLTAGE -

D-C PLATE CURRENT 

PLATE DISSIPATION 

SUPPRESSOR DISSIPATION 

SCREEN DISSIPATION 

GRID DISSIPATION 

4000 MAX. VOL TS 

750 MAX. VOL TS 

-500 MAX. VOLTS 

200 MAX. MA 

125 MAX. WATTS 

20 MAX. WATTS 

20 MAX. WATTS 

5 MAX. WATTS 

TYPICAL OPERATION 
Zero Suppressor Volts, 500 Screen Volts 

D-C Plate Voltage 1000 1500 2000 2500 volts 

D-C Grid Voltage -190 -195 -200 - 205 volts 

D-C Plate Curre nt 149 150 151 152 ma 
D-C Screen Current• 20 18 17 16 ma 
D-C Gr id Current• 8 8 ma 
Peak A-F Screen Voltage 

(100% Modulation) 350 350 350 350 volts 

Peak R-F Grid Input Voltage 260 265 270 275 volts 

Drivi ng Power• 2 2 2 watts 

Grid Dissipation• 0.5 0.5 0.5 0 ,5 watts 
Screen Di ssipation• 10 8.5 8 watts 

Plate Diss ipation 64 72 80 85 watts 

Plate Power Input 149 225 300 380 watts 

Plate Power Output 85 153 220 295 watts 

TYPICAL OPERATION 

D-C Plate Voltage 1500 2000 2500 3000 volts 

D-C Suppressor Voltage -220 -260 -305 -350 volts 

Peak A-F Suppressor Voltage 
(100% Modulation) 220 260 305 350 volts 

D-C Screen Voltage 400 400 400 400 volts 

Fixed D-C Screen Voltage 610 645 650 610 volts 

Screen Dropping Res isto r1 5500 9 I 00 I 0,000 8300 ohms 

D-C Gr id Voltage -170 -180 -190 -200 volts 

D-C Plate Current 59 59 59 60 ma 
D-C Screen Current• 38 27 25 25 ma 
D-C Gri d Current• 6 5 4 ma 
Peak R-F Grid Input Voltage 230 235 245 250 volts 

Driving Po...,er• 1.4 1.3 1.2 1.2 watts 

Grid Dissipation• .35 .25 .25 .20 watts 

Screen Dissipation• 15 II 10 10 watts 

Plate Dissipation 54 68 87 105 watts 

Plate Power Input 89 11 B 148 180 watts 

Plate Power Output 35 50 61 75 watts 

1Ad·ust to stated d c screen voltage. 

TYPICAL OPERATION (Two tubes unless otherwise specified) 
Class-AS , 

D-C Plate Voltage 
D-C Suppressor Voltage 
0 -C Screen Voltage 
D-C Gri d Voltage ' 
Zero-Si gnal O-C Plate Current 
MaK-Signal O-C Plate Current 
Zero-Signal D-C Screen Current• 

Ma x-Signal D-C Screen Current• 
Effect ive Plate-to-P late load 
Peak A-F Grid Voltage (per tube) 
Max -Si gnal Dr ivi ng Power• 
Ma, -Si gn•I Plate Power Input -
Max-Signa l Plate Power Output 

1500 2000 2500 

0 0 
500 500 500 

- 70 -BO -BS 

110 85 65 

205 210 220 

15 13 
13,70018,00020,000 

70 80 85 

0 0 0 

310 420 550 

200 250 300 

volts 
volts 
volts 

volts 

ma 
ma 
md 
ma 
ohms 

volts 

watts 
watts 
watts 

1Ad1u~t to ::.ta '-cd 1f:'rc-siqn.3I d c pla 1e current. The effective g rid cir
cuit rl!S1 stance for each tube miJs t not e;,cceed 250 000 ohms. 

TYPICAL OPERATION (Two tubes unless othe rwi se specified) 

Class-AB
1 

D-C Plate Voltage 
0 -C Suppressor Voltage 
0 -C Screen Voltage 
D-C Grid Voltage ' 
Zero-Siqnal D-C Plate Cu rr ent 

Max-S ignal D-C Plate Current 
Zero-S igndl O-C Screen Current• 

Mdx-Sign a l O-C Screen Current• 

Effective Plate-to -Pldte Load 
Peak A-F Grid Input Voltage (per tube) 
Max-S igna l Driv ing Power• 
Max-S ignal Plate Power Input 
Max-Signal Plate Po wer Output 
1A djust · o !.tated zero si g n.JI a c plute current. 

•A pprox,mate values. 

1500 2000 
60 0 

500 500 
-70 -80 

110 85 

365 295 

0 0 

II 16 

2500 
0 

500 
-85 

65 
250 

0 

13 

volts 

volts 
volts 
volts 

ma 
n1d 

ma 
md 

7300 13,000 20 ,000 ohms 
100 100 95 volts 
0 .5 0 .3 0 .2 watts 
550 590 625 watts 
300 350 400 watts 

IF IT IS DESIRED T O OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER " TYPICAL OPERATION " 
POSSIBLY EXCEEDIN G THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITlc EIMAC , DIVISION OF VAR IAN , FOR INFORMATION AND 
RECOMMENDATIONS. 
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-------------------------liii!J' 4E27A/5-125B-

APPLICATION 
MECHANICAL 

Mounting -The 4E27 A / 5-l 25B must be mounte d verticall y , base 
down or up. The plate lead should be flex ible, and the tube 

must be protected from vibration and shock. 

Cooling-A heat dissipating connector ( Eimac H R-5 or equiva

lent) is required at the plate terminal, and prov ision must be 

made for the free circulation of air thro ugh the socket and 

through the holes in the base. If the E. F Johnson Co . 122 -237 

socket recommended under "Ge neral Characterist ics" is to be 

used, the mod el incorporating a ventilating hole should be 

specified. 

At high ambient temperatures , at frequencies above 75 Mc., 

or when the flow of air is restricted , it may become necessary 

to provide forced a ir circulation in sufficient quantity to prevent 

the temperature of the plate and base seals from exceed ing 

225°C. Forced movement of air across the tube seals and 

envelope is always beneficial, though not necessar il y requ ired. 

Tube temperatures may be measured wit h the aid of " Tem

pilaq," a temperature-sensitive lacquer manufactured by the 

Tempil C orporation , 132 West 22nd Street , New York 11, N. Y. 

ELECTRICAL 

Filament Voltage-For maximum tube life the filament voltage, 

as measured d irectly at the base p ins , should be the rated 

value of 5.0 volts. Variatio ns shouid be held within the range of 

4.75 to 5 .25 volts. 

Grid Voltage-Although a maximum of -500 volts bias may be 

applied to the grid , there is little advantage in using bias volt 

ages in excess of those listed under " Typ ical Operation ," except 

in ce rtain specialized applications . 

When grid-leak bias is used , suitable protective means must 

be provided to pre vent excessive plate d issipa t ion in the event 

of loss of excitat ion, and the gr id-leak resistor should be -made 

adjustable to fac ilitate maintaining the bias voltage and plate 

current at the desired val ue from tube to tube. 

I 
I 

I 

2 i .01
1
A. MAX. 

i 

LOOO DIA. PC. 

In class-C operation , particularly at high frequency , both 

grid bias and grid dri ve should be only great enough to provide 

satisfactory operation at good plate efficiency. 

Screen Dissipation -Decrease or removal of plate load, plate 

voltage or b ia s voltage may result in screen d iss ipat ion in ex

cess of the 20 watt maximum rating . The tube may be protected 

by an overload re lay in the screen c ircuit set to remove the 

sc reen voltage when the d issi pation exceeds 20 watts. 

Resistors placed in the screen circuit for the purpose of 

deve loping an audio modulating volt age on the screen in 

modulated ra dio -fre quency amplifiers should be made varia ble 

to permit ad justment whe n replacing tubes. 

Plate Dissipation -Plate d issipation in excess of the 125-watt 

maximum rating is permissible for short per iods of time such 

as dur in g tuning procedures. 

Operation-I f reasonable precautions are taken to prevent 

coupling between the input and output circuits, the 4E27A / 5-

125B may usual ly be operated at frequencies up to 75 Mc. 

without neutral ization . A conventional method of obtaining the 

necessary shielding between the grid and plate circu its is to 

use a suitable metal chassis with the grid circuit mounted below 

the deck and the plate circuit above. The tube socket should be 

mounted flush with the under side of the c hass is deck , and 

spring fingers mounted around the socket opening should make 

contact between the chassis and the metal base shell of the 

tube. Power-supply leads entering the amplifier should be by

passed to ground and properly sh ielded . The output circuit and 

antenna feeders should be arranged so as to preclude any 

possibility of feedback to other c ircui ts . 

Feedback at high frequencies may be due to the inductan ce 

of leads, particularly those of the screen and suppressor-grids. 

By-passing methods and means of placing these grids at r-f 

ground potential are discussed in Application Bullet in Number 

Eight , "The Care and Feed in<t of Power Tet~odes ,.'.,'. ~vailable 

from Eimac, Div ision of Varian. Much of the material 
contained in this bulletin may be applied to pentodes. 

7BM 
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EIMAC 4E27A/5-125B 
CONSTANT-CURRENT 

CHARACTERISTICS 
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The Eimac 5-500A is a compact , ruggedly constructed radial-beam 
power pentode having a maximum plate dissipation rating of 500 watts. It 
is intended for use as an amplifier , oscillator or modulator. The high plate 
current rating, low grid-plate capacitance and low driving power require
ments permit maximum power capability to be combined with circuit 
simplicity and economic driver requirements. 

The Eimac 5-500A is cooled by radiation from the plate and by circu
lation of forced-air through the base, around the envelope and over the plate 
seal. Cooling may be greatly simplified by the use of the Eimac SK-400 or 
SK-410 Air System Socket and the accompanying Eimac SK-426 glass chim
ney. These sockets are designed to maintain the correct balance of cooling 
air between the component parts of the tube. 

The suppressor element of the 5-500A terminates at the tube base shell, 
and is designed to be operated at ground ( zero ) potential. The base shell 
must be grounded by means of suitable spring clips. 

GENERAL CHARACTERISTICS 
ELECTRICAL 

Filament: Thoriated Tungsten, balanced 
Voltage -
Current -

Grid-Screen Amplification Factor ( Average) -
Direct Interelectrode Capacitances, Grounded Cathode 

Grid-Plate 
Input 
Output -

Min. 

15.0 
9.5 

5-500A 
RADIAL-BEAM 

POWER PENTODE 

• 
MODULATOR 
OSCILLATOR 
AMPLIFIER 

10.0 volts 
10.2 amperes 

5.5 
Max. 

.10 pf 
19.0 pf 
12.0 pf 

MECHANICAL 
Base -
Basing 
Mounting Position 
Cooling -
Recommended Heat Dissipating Connector -
Recommended Socket -

see drawing 
see drawing 

Vertical, base up or down 
Radiation and forced air 

Eimac HR-6 
- Eimac SK-400 or SK-410 Air System Socket 

Recommended Chimney 
Maximum Overall Dimensions 

Length -
Diameter 

Net Weight -
Shipping Weight -

- Eimac SK-426 

7.00 inches 
3.56 inches 

11 ounces 
2.5 pounds 

NOTE: Ty pical operation data are based on conditions of adjusting the r -f grid drive to a specified plate current, maintaining 
fi xed conditions of grid bias and screen voltage. It will be found that if this procedure is followed there will be little varia
tion in pow er output between tubes even though there may be some variation in grid and screen currents . Where grid bias 
is obtained principall y by means of a grid resistor , to control plate current it is necessary to make the resistor adjustable. 

(Effecti ve 5-1-68) © 1965, 1968 by Varian Printed in U.S.A. 
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RADIO FREQUENCY POWER 
AMPLIFIER AND OSCILLATOR 

Class-C Telegraphy or FM Telephony 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - 4000 Max. Volts 
D-C SCREEN VOLTAGE 600 Max. Volts 
D-C SUPPRESSOR VOLTAGE l 00 Max. Volts 
D-C PLATE CURRENT - 450 Max. ma 
PLATE DISSIPATION - 500 Max. Watts 
SCREEN DISSIPATION 35 Max. Watts 
GRID DISSIPATION 12 Max. Watts 

RADIO-FREQUENCY LINEAR AMPLIFIER 

Class AB,, Grounded Cathode, one tube 

MAXIMUM RATINGS 

DC PLATE VOLTAGE -
DC SCREEN VOLTAGE 
DC SUPPRESSOR VOLTAGE 
DC PLATE CURRENT -
PLATE DISSIPATION -
SCREEN DISSIPATION 

4000 Max. Volts 
l 000 Max. Volts 

l 00 Max. Volts 
450 Max. ma 
500 Max. Watts 

35 Max. Watts 

PLATE MODULATED RADIO 
FREQUENCY AMPLIFIER 
Class-C Telephony 
(Carrier conditions unless otherwise specified.) 
MAXIMUM RATINGS 
DC PLATE VOLT AGE - 4000 Volts 
DC SCREEN VOLTAGE 600 Volts 
DC SUPPRESSOR VOLTAGE 100 Volts 
DC GRID VOLTAGE -500 Volts 
DC PLATE CURRENT - 340 ma 
PLATE DISSIPATION - 330 Watts 
SCREEN DISSIPATION 35 Watts 
GRID DISSIPATION 12 Watts 

AUDIO FREQUENCY POWER 
AMPLIFIER AND MODULATOR 

Class AB 

MAXIMUM RATINGS (Per Tube) 

D-C PLATE VOLTAGE -
D-C SCREEN VOLTAGE 
D-C SUPPRESSOR VOLTAGE 
MAX-SIGNAL D-C PLATE 

CURRENT -
PLATE DISSIPATION -
SCREEN DISSIPATION 
GRID DISSIPATION -

4000 Max. Volts 
l 000 Max. Volts 

l 00 Max. Volts 

450 ma 
500 Max. Watts 

35 Max. Watts 
12 Max. Watts 

TYPICAL OPERATION 
D-C Plate Voltage - 2500 3000 
D-C Screen Voltage - 500 500 
D-C Grid Voltage -210 -220 
D-C Suppressor Voltage - 0 0 
D-C Plate Current 405 432 
D-C Screen Current - 55 65 
D-C Grid Current 28 35 
Screen Dissipation - 27.5 32.5 
Grid Dissipation 2.8 3.8 
Peak R-F Grid Input Voltage - 310 330 
MF Driving Power* - 8.7 12 
Plate Power Input - 1015 1300 
Plate Dissipation 265 495 
Plate Power Output - 750 805 
* Driving Power increases as frequency is increased. 

TYPICAL OPERATION (Frequencies below 30 Mc.) 
Peak-Envelope or Modulation-Crest Conditions. 
Adjusted for minimum d istortion . 
DC Plate Voltage 
DC Screen Voltage -
DC Suppressor Voltage -
DC Control Grid Voltage* 
Zero-Signal DC Plate Current -
Single-Tone DC Plate Current 
Two-Tone DC Plate Current -
Single-Tone DC Screen Current 
Two-Tone DC Screen Current 
Peak RF Grid Voltage 
Useful Output Power 
Resonant Load Impedance 
Third Order Intermodulation 

Products** -
Fifth Order Intermodulation 

2000 
750 

0 
-100 

150 
338 
252 

31 
15 

100 
395 

3600 

-52 

3000 
750 

0 
-112 

100 
320 
221 

26 
12 

112 
612 

5800 

-33 

Products** - -49 -41 
* 1. Adjust to the specified zero-signal plate current. 

4000 Volts 
500 Volts 

-240 Volts 
0 Volts 

450 ma 
65 ma 
38 ma 
33 Watts 

5.0 Watts 
365 Volts 

14 Watts 
1800 Watts 
500 Watts 

1300 Watts 

4000 Volts 
750 Volts 

0 Volts 
-121 Volts 

80 mA 
322 mA 
212 mA 

24 mA 
10 mA 

121 Volts 
832 Watts 

7700 Ohms 

-28 db 

-37 db 

* * 2. Equal or better than stated for all signal levels up to indicated 
useful output power. Reference to one tone of a two-tone test signa l. 

TYPICAL OPERATION 

DC Plate Voltage 
DC Screen Voltage -
DC Grid Voltage 
DC Suppressor Voltage -
DC Plate Current 
DC Screen Current -
DC Grid Current 
Screen Dissipation -

2700 
450 

- -270 
0 

285 
68 
20 
31 

Peak A-F Screen Voltage Approx. 
(100% Modulation) -

Peak R-F Grid Voltage 
MF Grid Driving Power -
Plate Dissipation 
Plate Power Output 

TYPICAL OPERATION CLASS AB, 

350 
355 

7 
160 
580 

3100 
470 

-310 
0 

260 
50 
15 
23 

330 
385 

6 
220 
580 

3500 Volts 
500 Volts 

-300 Volts 
0 Volts 

305 ma 
55 ma 
18 ma 
27 Watts 

350 Volts 
375 Volts 

7 Watts 
280 Watts 
780 Watts 

(Sinusoidal wave, two tubes unless otherwise specified) 
D-C Plate Voltage 3000 4000 Volts 
D-C Screen Voltage - 750 750 Volts 
D-C Suppressor Voltage - 0 0 Volts 
D-C Grid Voltage (approx.)* -112 -121 Volts 
Zero-Signal D-C Plate Current 200 160 ma 
Max-Signal D-C Plate Current 640 645 ma 
Zero-Signal D-C Screen Current O O ma 
Max-Signal D-C Screen Current - 52 48 ma 
Effective Load, Plate-to-plate - l 1,600 15,400 Ohms 
Peak A-F Grid Input Voltage (per tube) 112 121 Volts 
Driving Power - 0 0 Watts 
Max-Signal Plate Power Output - 1224 1664 Watts 
* Adjust to give stated zero-signal plate current. The D-C resistance 

in series with the control grid of each tube should not exceed 
250,000 ohms. 

If it is desired to operate this tube under conditions widely different from those given under "Typical Operation," possibly 
exceeding the maximum ratings given for CW service, write Eimac, A Division of Varian Associates, for information and 
recommendations. 



3 

5-SOOAe-

APPLICATION 

MECHANICAL 

MOUNTING-The 5-500A must be mounted 
vertically, base up or base down. The socket 
must be constructed so as to allow an unim
peded flow of air through the holes in the base 
of the tube and must also provide clearance for 
the glass tip-off which extends from the center 
of the base. The metal tube-base shell should be 
grounded by means of suitable spring fingers. 
The above requirements are met by the Eimac 
SK-400 and SK-410 Air-System Sockets. A 
flexible connecting strap should be provided 
between the Eimac HR-6 cooler on the plate 
terminal and the external plate circuit. The tube 
must be protected from severe vibration and 
shock. 

COOLING-Adequate forced-air cooling must 
be provided to maintain the base seals at a tem
perature below 200 °C., and the plate seal at a 
temperature below 225 °C. 

When the Eimac SK-400 or SK-410 Air-System 
Sockets and SK-426 chimney are used, a mini
mum air flow of 14 cubic feet per minute at a 
static pressure of 0.25 inches of water, as meas
ured in the socket at sea level, is required to pro
vide adequate cooling under all conditions of 
operation. Seal temperature limitations require 
that cooling air be supplied to the tube even when 
the filament alone is on during standby periods . 

In the event an Air-System socket is not used, 
provision must be made to supply equivalent 
cooling of the base, the envelope, and the plate 
lead . 

Tube temperatures may be measured with the 
aid of "Tempilaq ," a temperature-sensitive la
quer manufactured by the Tempi! Corporation, 
132 West 22nd Street, New York 11, N.Y. 

ELECTRICAL 

FILAMENT VOLTAGE-For maximum tube 
life the filament voltage, as measured directly 
at the filament pins, should be the rated voltage 
of 10.0 volts. Variations in filament voltage 
must be kept within the range of 9.5 to 10.5 
volts. 

The 5-500A features a balanced filament 
structure to help the designer meet FCC hum 
and noise specifications in AM service. 

BIAS VOLTAGE - The d-c bias voltage for 
the 5-500A should not exceed 500 volts. If grid 
leak bias is used , suitable means must be pro
vided to prevent excessive plate or screen dissi
pation in the event of loss of excitati~n, and the 
grid-leak resistor should be made adJustable to 

facilitate maintaining the bias voltage and plate 
current at the desired values from tube to tube. 
In operation above 50 Mc. , it is advisable to 
keep the bias voltage as low as is practicable. 

SCREEN VOLT AGE-The d-c screen voltage 
for the 5-500A should not exceed 800 volts in 
r-f applications. In audio applications a maxi
mum d-c screen voltage of 1,000 volts may be 
used . The screen voltages shown under "Typical 
Operation" are representative voltages for the 
type of operation involved. 

PLATE VOLT AGE-The plate-supply voltage 
for the 5-500A should not exceed 4000 volts in 
CW and audio applications. In plate-modulated 
telephony service the d-c plate-supply voltage 
should not exceed 3200 volts, except below 30 
Mc., intermittent service, where 4000 volts may 
be used. 

GRID DISSIPATION - Grid dissipation for 
the 5-500A should not be allowed to exceed 12 
watts. Grid dissipation may be calculated from 
the following expression, 

Pg = t:Cmplc 
where Pg = Grid Dissipation 

t:Cmp • = Peak positive grid to cathode 
voltage, and 

le = D-C grid current 
t:cmp may be measm-ed by means of a suitable 
peak voltmeter connected between filament and 
grid. 

SCREEN DISSIPATION - The power dissi
pated by the screen of the 5-500A must not 
exceed 35 watts. Screen dissipation is likely to 
rise to excessive values when the plate voltage, 
bias voltage or plate load are removed with fila
ment and screen voltages applied . Suitable pro
tective means must be provided to limit screen 
dissipation to 35 watts in event of circuit failure . 

PLATE DISSIPATION-Under normal oper
ating conditions , the plate dissipation of the 5-
500A should not be allowed to exceed 500 watts. 

In plate modulated amplifier applications, the 
maximum allowable carrier-condition plate dis
sipation is 330 watts. The plate dissipation may 
rise to 500 watts under 100% sinusoidal modu
lation. 

Plate dissipation in excess of the maximum 
rating is permissible for short periods of time, 
such as during tuning procedures . 

General information pertaining to the operation of the 
5-500A may be found in Application Bulletin No. 8, "The 
Care and Feeding of Power Tetrodes." This Bu lletin is 
available upon request. 
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D 5 .750 6 .250 
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H 7/ 16 
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K 1./4 
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V 6().• 

w 45° 

F F 
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TE CHNICAL DATA 

The EIMAC 5CX1500A is a ceramic/ metal power pentode designed for 
use as a Class AB 1 linear amplifier in audio or radio frequency applica
tions. Its characteristic low intermodulation distortion makes it especially 
suitable for single sideband service. The filament is a rugged mesh type. 

The tube is also recommended for use as a Class C rf power amplifier 
in CW, FM and AM service. 

GENERAL CHARACTERISTICS! 

ELECTRICAL 

Filament: Thoriated Tun gs ten 

Voltage ............. . ....•. 

Current, at 5. 0 volts . . . . ..... 

Transconductance (Average): 

5.0 ± 0.25 V 

40 A 

lb= 1.0 Ade, E c2 = 500 Vdc . . . . . . . . . . . . . . . 24,000 µmhos 
Amplification Factor (Average): 

Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . . 5.5 
Direct Interelectrode Capacitance (grounded cathode)2 

5CX1500A 

RADIAL BEAM 
POWER PENTODE 

Input ............................ • • • • • • • • • • • • • • • • · · · · · · 75 pF 
16.5 pF 

0.20 pF 

Output .......................................... • • • • 

Feedback ........................................... . 
Frequency of Maximum Rating: 

cw ................................. ....... ... ...... . . 110 MHz 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the resul t of additional data or product refinement. EIMAC Divi sion of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded f ixture. 

MECHANICAL 

Maximum Overall Dimensions: 
Length ............. . 
Diameter .... . . . ......... ... .. . . .......... .. . 

Net Weight . ............... ..... . .. ................. . 

4.950 in ; 125.73 mm 
3.370 in; 85.60 mm 

30 oz; 850.5 gm 
Operating Position .................... .. ....... . Axis vertical, base down or up 
Maximum Operating Temperature: 

Ceramic:/Metal Seals .................. . 
Anode Core ...................... . 

(Effective 6-6-70) © 1965, 1967,1970 Varian 

250° C 
250° C 

Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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Cooling ............... . 
Base ................. . 
Recommended Air System Socket 
Recommended (Air) Chimney ... 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB1 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE ........ 4000 

DC SCREEN VO LTAGE ....•• . ...• 750 

DC PLATE CURRENT . ........... 1.0 

PLATE DISSIPATION .. . .. ....... 1500 

SUPPRESSOR DISSIPATION .. ..... ' 25 

SCREEN DISSIPATION ..... . ... .. 75 

GRID DISSIPATION ............. 25 

VOLTS 

VOLTS 

AMPERE 

WATTS 

WATTS 

WATTS 

WATTS 

1. Adjust to specified zero-signal de plate current. 

2, The intermodulation distortion products are refer
enced against one tone of a two equa I tone s i gna I. 

'3. Approximate values. 

RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR Class C Telegraphy or FM Telephony 
(Key -Down Conditions) 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE ......... • . 5000 VOLTS 

DC SCREEN VOLTAGE ........... 750 VO LTS 

DC PLATE CURRENT .........•.. 1.0 AMPERE 

PLATE DISSIPATION .. . .... .... . 1500 WATTS 

SUPPRESSOR DISSIPATION .. . ..... 25 WATTS 

SCREEN DISSIPATION ... .... .... 75 WATTS 

GRID DISSIPATION ............. 25 WATTS 

PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN Class C Telephony 
(Carrier Conditions) 

ABSOLUTE MAXIMUM RA.TINGS 

DC PLATE VOLTAGE •...••..•••• 3500 VOLTS 

DC SCREEN VOLTAGE •..•..• . • .. 550 VOLTS 

DC PLATE CURRENT .... . . ..... 0.8 AMPERE 
PLATE DISSIPATION 1 . . . . . . . . . . . 1000 WATTS 
SUPPRESSOR DISSIPATION ....... 25 WATTS 

SCREEN DISSIPATION 2. .......... 75 WATTS 

GRID DISSIPATION 2 .....•..•... 25 WATTS 

1. Corresponds to 1500 watts at 100% sine-wave mod
ulation. 

2. Average, with or without modulation. 

Forced Air 
Special ring and breechblock terminal surfaces 

EIMAC SK-840 series 
. .... ................ EIMAC SK-806 

TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB1 , Grid Dr iven, Peak Envelope or Modulation Crest 
Conditions 

Plate Voltage. . . . . • . . . • . . 2500 
Suppressor Voltage . • • . . • . . 0 
Screen Voltage . . . . . . . . . . 500 
Grid Voltage 1. . . • . . . . . . . • -87 
Zero-Signal Plate Current . . . . 250 
Single-Tone Plate Current. . . . 660 
Two-Tone Plate Current . . . . . 470 
Single-Tone Screen Current3 . . 79 
Two-Tone Screen Current3.... 36 
Peak rf Grid Voltaqe 3 . . • • . . 87 
Peak Driving Power3. . . . . . . . 0 
Single-Tone Useful 

Output Power . . . . . . . . . . . 1 090 
Resonant Load Impedance .•• . 2340 
Intermodulation Distortion Products2 

3rd Order . . . . . . . . . . . -38 
5th Order . . . . . . . • . . • -39 

3000 
0 

500 
-89 
250 
690 
480 

71 
32 
89 

0 

1330 
2680 

-36 
-41 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Plate Voltage ........... . 
Suppressor Voltage . •.• .•.. 
Screen Voltage . • .......•. 
Grid Voltage •.....•..... 
Plate Current • .....• • .... 
Screen Current 1 . . . . •...••. 
Grid Current 1 ...••...... . 
Peak rf Grid Voltagel .•..... 
Calculated Driving Power . ... 
Plate Input Power •. . ••.•.. 
Plate Dissipation ..•.....• 
Plate Output Power ••.. . •.. 
Resonant Load Impedance 

1. Approximate value. 

3000 
0 

500 
-200 
900 

94 
35 

255 
9.0 

2700 
720 

1980 
1570 

4000 
0 

500 
-200 
800 
66 
25 

245 
6.5 

3200 
850 

235.0 
2240 

TYPICAL OPERATION (Frequencies to 30 MHz ) 

Plate Voltage .•.•........... 
Suppressor Voltage •. .. ..••.•• 
Screen Voltage •....•.•...•.• 
Grid Voltage .•.•.......•... 
Plate Current ..•••..•••.•.. . 
Screen Current 1 •. ... •.•...... 
Grid Current 1 ••• ..•••......• 
Peak af Screen Voltage 1 

(1000/o modulation) ........ . 
Peak rf Grid Voltage 1 ....• . ..•• 
Calculated Driving Power ••..•.• 
Plate Input Power .• •.•..•... . 
Plate Dissipation ..•.. .... ... 
Plate Output Power •.•••...•.. 
Resonant Load Impedance ••...•• 

1. Approximate value. 

2500 
0 

500 
-260 
800 

90 
32 

500 
315 

10 
2000 

530 
1470 
1360 

4000 Vdc 
0 Vdc 

500 Vdc 
-90 Vdc 
250 mAdc 
690 mAdc 
485 mAdc 

59 mAdc 
25 mAdc 
90 V 

0 w 

1785 W 
3500 n 

-33 db 
-42 db 

4500 Vdc 
0 Vdc 

500 Vdc 
-200 Vdc 
900 mAdc 

88 mAdc 
34 mAdc 

255 V 

9.0 W 
4050 W 

870 W 
3180 W 
2520 n 

3200 Vdc 
0 Vdc 

500 Vdc 
-260 Vdc 
800 mAdc 
86 mAdc 
32 mAdc 

500 V 

315 V 

10 W 
2560 W 

576 W 
1958 W 
1863 n 



AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR Class AB, Grid Driven (Sinusoidal Wave) 

ABSOLUTE MAXIMUM RATINGS (per tube) 

DC PLATE VOLTAGE . .......... . 4000 VOLTS 

DC SCREEN VOLTAGE ... ... ...•• 750 VOLTS 

DC PLATE CURRENT ...••....••. 1.0 AMPERE 

PLATE DISSIPATION .... . ....... 1500 WATTS 

SUPPRESSOR DI SSI PA Tl ON . . . . . . . . 25 WATTS 

SCREEN DISSIPATION ........... 75 WATTS 

GRID DISSIPATION •. . .......•.. 25 WATTS 

5CX1500A ~-

TYPICAL OPERATION (Two Tubes) 

Plate Voltage .........•.... 
Suppressor Voltage .. . ....... . 
Screen Voltage ..••.•....•... 
Grid Voltage ......•..•. 
Zero-Signal Plate Currer,t .•...•. 
Max. Signal Plate Current ..•.... 
Zero-Sign a I Plate Current .•..... 
Max . Signal Screen Current .... . 
Peak af Grid Voltage ......... . 
Peak Driving Power •.••....... 
Max. Signal Plate Dissipation .... 
Plate Output Power . . ..•.... , . 
Load Resistance(plate to plate) .... 

1. Approximate value. 
2. Per tube • 

2800 
0 

500 
-81 

0.50 
1.30 

20 
110 

81 
0 

720 
2200 
4800 

3. Nominal drive power is one-half peak power. 

3800 Vdc 
0 Vdc 

500 Vdc 
-83 Vdc 

1.50 Ade 
1.33 Ade 

20 mAdc 
106 mAdc 

83 V 

0 w 
1130 W 
3220 W 
6720 0 

4. Adjust to give stated zero-signal plate current. 

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character
istic curves. Adjustment of the rf grid voltage to obtain the specified pla te current at the specified bias , 
screen and plate voltages is assumed. If this procedure is followed. there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained princiµal ly 
by means of a gr id resistor, the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Filament: Current at 5.0 volts .................. . 
Interelectrode Capacitances 1 (grounded ca tho de connection) 

Input .......... .. ... . 
Output .•............................. 

Feedback ............................ . 

Interelectrode Capacitancesl (grounded grid connection) 

Input 
Output ... 
Feedback. 

APPLICATION 

MECHANICAL 

. . . . . . . . . . . 
Min . Max. 

38 43 A 

70 80 pF 
14.S 18.5 pF 

0.25 pF 

32 37 pF 
14.5 18.5 pF 

0.05 pF 

MOUNTING - The SCXl S00A must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 

SOCKET - The EIMAC SK-840 socket and 
SK-806 chimney have been designed especially 

for the SCXlS00A. The use of recommended air
flow rates through these sockets provides ef
fective forced-air cooling of the tube. Air fo rced 
into the bottom of the socket passes over the tube 
terminals th rough the Air Chimney, and exits 
through the anode cooling fins. 

3 
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COOLING - The maximum temperature rating for 
the anode core of the 5CX1500A is 250° C. Suffi
cient forced-air circulation must be provided to 
keep the temperature of the anode at the base 
of the cooling fins and the temperature of the 
ceramic/ met al seals below 250° C. Air-flow 
requirements to maintain seal temperature at 
225° C in 50° C ambient air are tabulated below 
(for operation below 30 MHz). 

SEA LEVEL 6000 FEET 

PRESSURE PRESSURE 

PLATE DROP DROP 

D ISSIPATION AIR FLOW (INCHES AIR FLOW (INCHES 

(WATTS ) (CFM) of WATER ) (CFM) of WATER) 

1000 27 .33 33 .40 

1500 47 .76 58 .95 

* Since the power dissipated by the filament represen t s 

about 200 watts and since grid-plus-screen-plus- suppressor 

dissipation can, under some conditions, represent another 
125 watts. allowance has been made in preparing this tab
ulation for an additional 325 watts dissipation. 

The blower selected in a given application 
must be capable of supplying the desired air 
flow at a back pressure equal to the pressure 
drop shown above plus any drop encountered in 
ducts and filters. 

At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 

ELECTRICAL 

FILAMENT OPERATION - The rated filament 
voltage for the 5CX1500A is 5.0 volts. Filament 
voltage, as measured at the socket, should be 
maintained within ±5% of this value or below to 
obtain maximum tube life. 

INTERMODULATION DISTORTION - The Radio 
Frequency Linear Amplifier operating conditions 
including distortion data are the results of oper
ation in a neutralized, grid-driven amplifier. 
Plots of IM distortion versus power output under 
two-tone condition for a typical tube are shown 
on next page. 

GRID OPERATION - The rated dissipation of 
the grid is 25 watts. This is approximately the 

product of de grid current and peak positive grid 
voltage. Operation at bias and drive levels near 
those listed will insure safe operation. 

SCREEN OPERATION - The power dissipated 
by the screen of the 5CX1500A must not exceed 

75 watts. 
Screen dissipation, in cases where there is no 

ac applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen dissi
pation will depend upon rms screen current and 

voltage. 
Screen dissipation is likely to rise to exces

sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and 
screen voltages applied. Sui table protective 
means must be provided to limit the screen dis
sipation to 75 watts in the event of circuit failure. 

SUPPRESSOR OPERATION - The rated dissi
pation of the suppressor is 25 watts . Suppressor 
current wi 11 be zero or very nearly zero for all 
typical operating conditions specified. The 
5CX1500A has been designed for zero voltage 
operation of the suppressor grid for most appli

cations. 

PLATE DISSIPATION - The plate-dissipation 
ratings for the 5CX1500A is 1000 watts for 
Class-C plate-modul ated service and 1500 watts 
for Class -C telegraphy . In Class-AB service the 
plate dissipation rating is 1500 watts . 

HIGH VOLTAGE - The 5CX1500A operates at 
voltages which can be deadly , and the equipment 
must be designed properly and operating pre
cautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and terminals , 
with interlock switches to open the primary cir
cuits of the power supplies and to discharge 
high voltage condensers whenever access doors 
are opened. Interlock switches must not be by
passed or "cheated" to allow operation with ac
cess doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 

SPECIAL APPL/CA TIO NS - If it is desired to 
operate this tube under conditions widely dif
ferent from those given here write to the Power 
Grid Tu be Di vision, EIMAC Di vision of Varian,, 
301 Industrial Way, San Carlos, California 94070, 
for information and recommendations. 
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Eb = 4000 VOL TS. Ec2 = 600 VOL TS 
Ec3 = 0 VOL TS, Rl = 2800 OHMS 
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Ibo = 200 mAdc 

Ibo = 250 mAdc 

1500 

(PEP)-WATTS 

2000 

2500 

2500 

5 



°' 
150 

100 

50 

en 
~ 0 
Cl 
> 
LU 
(.!) 

<! 
1-
...J 
Cl 
> 
Cl -50 
er: 
(.!) 

-100 

-150 

- 200 

. - ------ 75 ' ~-~::~:---~-~c~=:~ .-----·~----•• _ A 
3 

lb 60A -> .- .--- --· -· --
_/ ---·- -- - --- --- - - _ _ i 5 5.0 / / - -- · 

EIMAC 5CX 1500A 
TYPICAL 

CONSTANT CURRENT 
CHARACTERISTICS 

SCREEN VOLTAGE = 500 VOLTS 

------ PLATE CURRENT -- AMPS 

- • - • - • - • - SCREEN CURRENT - AMPS 

- - - - - - GRID CURRENT - AMPS 

. / . . , · .,· --.-:---·:. __ _ .> 
I • ....- -..:..------_... 3 . -· · _ .'l 

--~--7""--..,.. - -- · - --- .- · 4.0 .' / ,/ . ..... . - •. - . - ..:::-:.. - - - -;:--- ~-- ~-2=--------------------------------------1. -~- ..... >- -
J,- ,,· · "' ..... ..... - -· 

3.0 

/,• . / ,,, · . ..... ..... 
/ 1'.I ,, • .tt::._ ____ L----::,,--

•=--,,.,---. .,, .«: " 
- . l 

----r1 .> > .,., -. . / ..... -
-!.../ ~• ..... - L.U I~ .,,....- __ .,, -- -

~ - /

0 

,,, ...... ____ • . - - -----· - - · 1.5 
• ' 

_ .-· - ·l 

'·'· . ..... -·-
1.1 . . . ---· · -· · - · .05 
I// _.-·- · ___ .-·- 1.0 

~---· --·-· 
I / .---·-·-· ,. 

- · - 5 I ---· -~.,, 
I / ' 

I ---~-----------------------------------.25 
......._ . I 

, · ---- · - · ·- · ·-· -- ·-· ·- · 0 
I 

/ 
/ 

------:----------------~------ - ----------------------------------- .001 

1 2 

PLATE VOLT AGE -KILOVOLTS 

3 4 5 

2882 

I 

~ 
u, 
n 
>< .... 
u, 
0 
0 
)> 



-..J 

en 
f_, 
Cl 
:::;-
UJ 
~ 
<( 
f_, 
Cl 
> 

100 

50 

0 

-50 

e -100 
a: 
~ 

-150 

-200 

-250 

~-=----lcl=4A lb-60A - -.:::- - - . ~ .,1>-~.::~:;.,:----~-------------------~:::..:..:.:: 
--~ ·"'\~'i" - ✓ ::::, __________ .3 

--- --==-=.--.~---;:, 
2 

5.0 
/ > . == - ------,,-.====-==..;._..;,;;. ____________ _ 

,-_;r;;:r~:.7- ✓ ✓ ✓ - , ✓ , ,., 

">--,...: . , / 
1· . ·' .> ---------- .1 .,, ' . / _::: _______ -:"'.___ .-

~,✓-- ✓ .,,,,,,,. . .,,,,,, _.-·--

EIMAC 5CX 1500A 
TYPICAL 

CONST ANT CURRENT 
CHARACTERISTICS 

SCREEN VOLTAGE = 600 VOLTS 

------ PLATE CURRENT - AMPS 

- • - • - • - • - SCREEN CURRENT - AMPS 

- - - - - - GRID CURRENT - AMPS 

3.0 

/ 1/· /_/ . - -·- . ------- · - -· 
/ . ~· 

'~-• .,, • - _ • - • • - • - . l 2 0 ,, ~ .,,,,,.. .------- ----·- . 
\.·. ,,.- > - -·- 5 
'"

1 
. . - . · - . - . 05 1. ..... / .,,.. ---·- . 

1 ·,c::..: .-·-· . --· ·I ✓ • -==· -----·- 10 i-...c· -----·- -----·-· . . _,......____ .,,,.,,.. ..-· 
i / -·-,· .-----·--. ----1_ ,,.., 
I / 

.5 

1--./. ----------------------------------------- .25 
/ 

> 

,,,,.,.-·-·-·-·-·-·-·-·-·-·-·-·-

1 2 

PLATE VOLTAGE -KILOVOLTS 

0 

3 4 

.1 

05 

.001 

5 

2883 

© 
u, 
n 
X ... 
u, 
0 
0 
)> 

I 



-et 5CX1500A 

CONTACT-~+-----------<~ 

SURFACE.S 

K 

u 

8 

G 

- DO NOT 

CONTACT 

OIM ENSIONAL DATA 

OIM. 
INCHES MILLIMETERS 

MIN MAX. MIN MAX. 

A 3.335 3.370 84.71 85.60 

B 0.807 0.820 20.50 20.83 

C 1.870 1.900 47.50 48.26 

D 2.2500 2.3000 57.150 58.420 

E 2.335 2.535 59.31 64.39 

F 3.530 3.730 89.66 94.74 

G 4.800 4.950 121.92 125.73 

H 0.950 l.000 24.13 25.40 

J 0.675 0.725 17.15 18.42 

K 0.400 0.450 10.16 11.43 

L 0.140 0.170 3.56 4.32 

M 0.020 0.030 0.51 0.76 

N 0.700 0.800 17.78 20.32 
p 0.3140 0.3260 7.980 8.280 

R 55° 65° 55° 65° 

s 115° 125° 115° 125° 

T 0.470 0.530 11.94 13.46 

u 0.025 0.048 0.63 1.22 

V 0.0450 0.0700 1.140 1.780 

w 2.468 2.531 62.69 6429 
X 1.225 1.275 31.12 32.39 

NOTE 

REFERE"ICE DIMENSIONS ARE FOR 

INFORJ,!ATION ONLY 8 ARE NOT 

RE.QUIRE.u FOR l~SPE.CTIO'I PUR
POSES 

VEN1 HOLE LOC AT IONS 

NO T CRITI CAL 



E I MAC 
Div1 of V n 

The Ell\IAC 5CX3000A is a ceramic and metal power pentode designed 
to be used as a Class-AB I linear amplifier in audio or radio-frequency appli
cations. Its characteri tics of low intermodulation distortion make it espe
cially suitable for single side-band service . 

GENERAL CHARACTERISTICS 
ELECTRICAL 

Filament: Thoriated Tungsten Mi.n. 
Voltage -
Current - 39.5 

Amplification Factor ( Grid Screen ) -
Frequency for Maximum Ratings 
Direct Interelectrode Capacitances, Grounded Cathode: 

Input 125 
Output 18 
Feedback 

Nam. 
9.0 

5.5 

Direct Interelectrode Capacitances, Grounded Grid and Screen: 
Input 55 
Output 18 

Max. 
volts 

43.5 amps 

150 l\1Hz 

145 pF 
24 pF 
.60 pF 

67 pF 
24 pF 

5CX3000A 
RADIAL-BEAM 

POWER PENTODE 

11 I 11 

I I I 11 
II~ 
,~~ 

I 11 I I I 

I 1 1111 

MECHANICAL 

Base 
Maximum Seal Temperature 
Maximum Anode Core Temperature -
Recommended Socket -
Recommended Air Chimney 
Operating Position 

Special ring and breechblock terminal surfaces 
250 °c 
250 °c 

- EIMAC SK-1420 series 
EIMAC SK-1426 

Maximum Dimensions: 
Height 
Diameter 

Cooling 
Net Weight 
Shipping Weight ( Approximate) 

RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class-C Telegraphy or FM Telephony 

(Key-down conditions) 
MAXIMUM RAT INGS 

DC PLATE VOLT AGE 
DC SCREEN VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION -
SUPPRESSOR DISSIPATION 

(Effective 8-1-67) © 1967 by Varian 

- 7000 VOLTS 
1000 VOLTS 

2.0 AMPS 
4000 WATTS 

175 WATTS 
50 WATTS 

100 WATTS 

TYPICAL OPERATION 

DC Plate Voltage -
DC Screen Voltage 
DC Grid Voltage -
Suppressor Grid 
DC Plate Current -
DC Screen Current 
DC Grid Current -
Peak RF Grid Voltage -
Driving Power 
Plate Dissipation -
Plate Output Power 

Axis vertical, base up or down 

6.8 inches 
4.6 inches 
Forced air 

5.5 pounds 
10 pounds 

6800 volts 
500 volts 

-200 volts 
0 volts 

1.64 amps 
276 mA 

72 mA 
300 volts 

52 watts 
2600 watts 
8500 watts 

Printed in U.S.A. 
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AUDIO-FREQUENCY AMPLIFIER 
OR MODULATOR 
Cla ss-AB 

MAXIMUM RATINGS (Per Tube) 

DC PLATE VOLTAGE 
DC SCREEN VOLT AGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 
SUPPRESSOR GRID 
•Per Tube 

.. Approximate Values 

7000 VOLTS 
l 000 VOLTS 

2.0 AMPS 
4000 WATTS 

175 WATTS 
50 WATTS 

100 WATTS 

TYPICAL OPERATION (Two Tubes), Class AB1 

DC Plate Voltage -
DC Screen Voltage 
DC Grid Voltage* -
DC Suppressor Grid Voltage 
Max-S ignal Plate Current 
Zero-Signal Plate Current -
Max-Signal Screen Current** 
Zero-Signa l Screen Current -
Peak AF Dri v ing Voltage* -
Dri ving Power 
Load Resistance, Pl ate-to-Plate -
Max-Signal Plate Dissipation* 
Max-Signal Plate Output Power -

6000 
8 50 

-147 
0 

2.9 
1.0 

200 
0 

138 
0 

4700 
3000 

- 11,000 

volts 
volts 
volts 
volts 
amps 
amp 
mA 
mA 
volts 
watts 
ohms 
wa tts 
w atts 

Note: In Class AB operation, maximum plate vol tage and plate current must not be applied simultaneously, as plate dissipation wi ll be exceeded. 

RADIO-FREQUENCY LINEAR AMPLIFI ER TYPICAL OPERATION Class A B1 Grid Driven 

Class-AB DC Plate Voltage - 3800 6000 volts 

MAXIMUM RATINGS 
DC Screen Vo ltage 800 850 volts 
DC Grid Voltage• -128 -147 volts 

DC PLATE VOLT AGE 7000 VOLTS DC Suppressor Voltage - - 0 0 volts 

DC SCREEN VOLT A GE 1000 VOLTS 
Zero-Signal DC Plate Current .600 .500 amps - Single-Tone DC Plate Current - 1.510 l .445 amps 

DC PLATE CURRENT 2.0 AMPS Single-Tone DC Screen Current - .136 .092 mA 
PLATE DISSIPA TION 4000 WATTS Two-Tone DC Plate Current 1.770 1.01 0 amps 
SCREEN DISSIPATION 175 WATTS Two-Tone DC Screen Current - - .072 .041 mA 

GRID DISSIPATION - 50 WATTS 
Peak RF Grid Voltage - - - - 116 128 volts 
Peak Envelope Useful Output Power - 3300 5500 watts 

SUPPRESSOR DISSIPATION 100 WATTS Resonant Load Impedance - - - 1300 2350 ohms 
•Adjust to the specified Zero-Signal lb Intermodulation Distortion Products** 

.. The intermodultaion distortion products will be as specified or better for (no negative feedback) 
all levels from zero-signal to maximum output power and are referenced 3rd O rder - - - -46 -41 d B 
against one tone of a two equal tone signal. 5th O rder -50 - 53 dB 

Note: " TYPI CAL OPERATION" data are obtained by calculation from published characteristic curves and confirmed by direct tests. No allowance is made for 
ci rcu it losses. Adjustment of the rf grid dri ve to obtain the specified plate current at the specified grid bias, screen voltage, and plate voltage is assumed. 

APPLICATION 

MECHANICAL 
Mounting - The 5CX3000A must be oper

ated with its axis vertical. The base of the tube 
may be down or up at the convenience of the 
circuit designer. 

Socket - The EIMAC SK-1420 socket and 
SK-1426 chimney have been designed especially 
for the 5CX3000A. The use of recommended 
air-flow rates through this socket provides effec
tive forced-air cooling of the tube. Air forced 
into the bottom of the socket passes over the 
tube terminals through an Air Chimney, the SK-
1426, and through the anode cooling fins. 

Cooling - The maximum temperature rating 
for the 5CX3000A is 250 °C. Sufficient forced
air circulation must be provided to keep the 
temperature of the anode at the base of the cool
ing fins and the temperature of the ceramic
metal seals below 250 °C. Air-flow requirements 
to maintain seal temperature at 200 °C in 50 °C 
ambient air are tabulated below (for operation 
below 30 MHz) . 

SEA LEVEL 5,000 FEET 

Pressure Drop Pressure Drop 
Plate Dissipation• Air Flow (Inches of Air Flow {Inches of 

(Watts) (CFM) Water) (CFM) Water) 

2500 67 1.24 80 1.5 
3500 100 2.4 121 3.2 
4000 117 3.1 140 4.3 

*Since the power dissipated by the filament repre
sen ts about 450 watts and since grid-plus-screen 
dissipation can, u nder some conditions, represent 
another 225 watts, allowance bas been made in pre
paring this tabulation for an additional 675 watts 
dissipation. 

The blower selected in a given application must be 
capable of supplying the d esired air fl.ow at a back 
pressure equal to the pressure drop shown above 
plus any drop encounter ed in ducts and filters. 

At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 
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ELECTRICAL 

Filament Operation - The rated filament 
voltage for the 5CX3000A is 9 volts. Filament 
voltage, as measured at the socket, should be 
maintained at this value to obtain maximum 
tube life . In no case should it be allowed to devi
ate by more than plus or minus five percent 
from the rated value. 

Intermodulation Distortion - The operating 
conditions including distortion data are the re
sults of actual operation in a neutralized , grid
driven amplifier. A plot of IM distortion versus 
power output under two-tone condition for a 
typical tube is shown on the next page. 

Control Grid Operation-The rated dissipation 
of the grid is 50 watts . This is approximately the 
product of de grid current and peak positive grid 
voltage. Operation at bias and drive levels near 
those listed will insure safe operation. 

Screen-Grid Operation-The power dissipated 
by the screen of the 5CX3000A must not exceed 
175 watts. 

Screen dissipation , in cases where there is no 
ac applied to the screen, is the simple product of 
the screen voltage and the screen current. If the 
screen voltage is modulated, the screen dissipa-
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2 3 4 

tion will depend upon loading, driving power, 
and carrier screen voltage. 

Screen dissipation is likely to rise to excessive 
values when the plate voltage, bias voltage, or 
plate load are removed with filament and screen 
voltages applied. Suitable protective means must 
be provided to limit the screen dissipation to 
1 75 watts in the event of circuit failure. 

Suppressor Grid - The rated dissipation of 
the suppressor grid is 100 watts. Suppressor 
current will be zero or very nearly zero for all 
typical operating conditions specified . The 5CX-
3000A has been designed for zero voltage opera
tion of the suppressor grid for most applications. 

Plate Dissipation - The plate-dissipation rat
ings for the 5CX3000A are 2650 watts for Class
C plate-modulated service and 4000 watts for 
Class-C telegraphy and Class-AB operation. In 
any Class-AB application maximum plate cur
rent and maximum plate voltage should not be 
applied simultaneously as the plate-dissipation 
rating would be exceeded. 

Special Applications-If it is desired to operate 
this tube under conditions widely different from 
those given here , write to the Power Grid Tube 
Division, EIMAC Division of Varian, 301 Indus
trial Way, San Carlos , California, for informa
tion and recommendations. 
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EIMAC 5CX 3000A 
IM DISTORTION Vs. 

POWER OUTPUT 
Eb=6000 V. Ec2=850 V. 
RL=2350 ohms Ecs O V. 

3rd Order 
5th Order 

7 8 9 

POWER OUTPUT (PEP) - KILOWATTS 
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5CX3000A e-
OIM£Nf.lONS IN INCHES 

DIMENSIONAL DATA 

'.l:M. MIN. MAX. REF. 

A 4.585 4.625 
C 2.985 3.025 
D 3.490 3.52~ 
E 3.050 3.150 
F 5.900 6.100 
G 6-638 6.838 
H .965 I.~ 
J 3.380 3.450 
K .700 .730 
L .430 .460 
M .160 .180 
N .018 .025 
p 1.050 1.100 
R 39" 41° 
s ego 91° 
u 1.557 1.567 
V 4.000 4. 175 
w 4.615 4.635 
X I 375 

NOTE. 1. REFTRE.NCE. DIMENSIONS 
ARE_FL R-lN~OI-MATIOf'i 

ONLY AN!) ARE NOT 

RE~U1Af0 FOR INSPECTIQ"! 

PU-i 0 0SES. 

DO NOT CONT ACT 

SUPPRESSOR GRID 

00 NOT CONTACT 0.0. 

SCREEN GRID 
CONTROL GRID 
FILAMENT 
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TECHNICAL DATA 

The EIMAC 264/ 8576 is a ceramic/ metal, forced-air cooled, radial 
beam pentode with a rated maximum plate dissipation of 3000 watts. The 

tube has very low input capacitance for its power-handling capability. 
It is well suited for use in broad-band linear amplifiers or in other high
performance Class AB 1 amplifier applications. 

GENERAL CHARACTERISTICS 1 

ELECTRICAL 
Cathode: Oxide Coated, Unipoten tial 

Heater: Voltage ........ . 6.0 ± 0.3 
Current, at 6.0 volts ..... . 17 

Transconductance (Average): 

lb= 2.0 Ade, Ec 2 = 7 SO Vdc ............. . 37,000 
Direct Interelectrode Capacitances (grounded cathode)2 

Input ............................ . 55 
Output ........................... . 18 
Feedback ......................... . 0.13 

Frequency of Maximum Rating: 

cw ............................. . 30 

V 
A 

µ.mhos 

pF 
pF 
pF 

MHz 

1. Characteristics and operating values are based upon performance tests. These figures 
may change without notice as the resu It of additional data or product refinement. 
!:IMAC Division of Varian should be consulted before using this information for final 
equipment design. 

2 . Capacitance values are for a cold tube as measured in a special shielded fixture. 

MECHANICAL 
Maximum Overall Dimensions: 

264 
8576 

RADIAL BEAM 
POWER PENTODE 

Length . . . . . . . . . ........ . ............... 6.188in;157.18 mm 

Diameter . . . . . . . ............. . . ........ 4.438 in ; 112. 73 mm 

Net Weight ......................... . . . . . . . . . . . . 3 .9 lb;l. 77 kg 

Operating Position . . . . . . . . . . . .... . . ................... Any 

Maximum Operating Temperature: 
Ceramic/ Metal Seals ... . 
Anode Core ......... . 

Cooling .............. . 
Base ................................................... . 

250 °C 
250 °C 

Forced Air 

7 -Pin Special 
EIMAC SK-26SA 

EIMAC C-265 
Recommended Air-System Socket ................................ . 
Recommended Air Chimney (included with SK-265A) ...................... . 

Effective 6-5-70 © Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos I california 94070 



-e 264 -8576 
RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DR I VEN 
Class AB1 

~MXIMUM RATINGS · 
DC PLATE VOLTAGE 5000 
DC SUPPRESSOR VOLTAGE 100 

DC SCREEN VOLTAGE 1000 

DC GRID VOLTAGE . -250 

DC PLA TE CURRENT 2.0 

PLATlc DISSIPATI ON 3000 
SCREEN DISSIPATION 50 
GRID DISSIPATION .. 2 

VOLTS 
VOLTS 
VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 

1. Ad just to specified zero-signal de plate curren t. 

2. Except for brief tuneup periods, operation under single 
tone conditions may not be possible due to excessive 
screen cu rrent . 

3. The i ntermodu la ti on distortion products wi 11 be as 
specified or better fo r al I l evels from zero- signal to 
maximum outpu t power and are referenced against one 
tone of a two equal tone signal. No clegJnerative 
feedback . 

TYPICAL OPERATION (Frequencies to 30 MHz ) 
Class AB1, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 

Plate Voltage . . . 4000 5000 5000 Vdc 
Suppressor Voltage 0 0 0 Vdc 
Screen Voltage .. . 650 650 750 Vdc 
Grid Voltage1 ..... -92 -93 -109 Vdc 

7'.ero-S i gna I PI ate Current. 400 400 400 mAdc 
Single-Tone Plate Current 1.43 1.36 1.69 Ade 
Two-Tone Plate Current . . 0.95 0.9 1 1.09 Ade 
Zero-Signal Screen Curren t4 . 7 6 7 mAdc 
Single-Tone Screen Current 2, 4 58 55 80 mAdc 

Two-Tone Screen Current 4 . 26 23 32 mAdc 
Peak rf Grid Voltage4 ... 92 90 108 V 

Useful Output Power 5 ..... 3300 4400 5500 w 
Rescnant Load Impedance .. 1350 1950 1550 Q 
Intermodulation Distortion Products3 

3rd Order -28 -29 -26 db 

5th Order -45 -45 -40 db 

4. Approximate values. 

5 . Actua I power output delivered to the load from a 
t yp i ca I amp Ii f i er. 

APPLICATION 
MOUNTING - The 264 ' 8576 may be operated in an y 

position, and should normally be mounted in the a ir

sys tem socket E IMAC type SK-265A, with a C -265 

c himney. The SK-265A h as a built-in bypass c-apac

i tor for th e scree n grid , and the suppressor grid 

contacts a re grounded. 

AIR SYSTEM SOCKET AND CHWNEY - Th e 

SK-265A socket makes a ll electrical contacts to the 

264/ 8576 except to the anode . Th e suppressor grid 

contact is grounded to the socket shell. An integral 

screen grid by pass capacitor is included, with a 

capacitance of 2000 pF and rated for 1000 Vdc 

maximum . 

The C-265 air ch imney is designed to mate with the 

SK-265A socket and guide the cooling air through 

the anode cooling fins of the tube . 

COOLING - F orced-air cooling is required in all 

applicatio ns, and the use of an air-s ystem socket, 

s uch as the E IMAC SK- 265A , wi th a C-265 chimney, 

is recomm ended . Cooling is simpli fied if air is 

directed in a base- to-anode direction; when so di

rected , with ful l rated anode dissipation and with air 

at 50 ° C at sea level , an air flow of 110 cubic feet 

per minute, with a resultant pressure drop of approx

imately 0.95 inch of water for the tube/ socket/ 

chimney combination , is suffic i ent to limit the max

imum tube temperature to 225° C. If air is not directed 

in the base- to-anode direction , additional cooling 

may be required for the base section of the tube. 

2. 

Cooling air should be supplied before or simultane

ously with the application of electrode voltages, 

includ ing he ate r, and should normally be maintained 

for a brief period a fter electrode voltages are removed 

to allow for tube cooldown . 

HEATER - T he rated heater voltage for the 

26 4 ' 8.'i 76 i s 6.0 vo lt s. as measured at the socket o r 

tube base pins . V a ri atio ns should be restricted to 

plus or minus 0. 3 volts for lon g tube life and con

sistent performanc e. 

GRID OPERATION · Grid-bi as voltage must be 
obtained from a fi xe d bias supply in Class AB ap

plications. The inte m al resist ance o f the bias source 

should not exceed 2500 ohms. 

SCREEN OPERATION - I n linear amplifier service, 

th e screen voltage must be obtained from a well 

regulated source, to prevent excessive screen volt

age variations due to changes in screen current 

which occur between z ero-signal and fuil-si gnal con

ditions. The c ircuit should be arranged so that it is 

impossible to apply screen voltage without plate 

voltage. The use of a screen gr id ove r-current relay 

is recommended, to remove screen voltage immedi 

ately in case of excessive screen current due to 

circuit problems, grid bias failure, or accidental 

removal of plate circuit loading. The re l ay should 

not break the screen- cathode d-c ground retu rn path. 



PLATE OPERATION - The maximum ra ted plate 
di ss ip ation powe r for the 264/ 8576 is 3000 watts . 

E xcept for brief periods during circuit adjustment, 

this maximum va lue s hould not be exceeded. Contact 
to the plate may be made either at the top cap or by 
means of a circular clamp or spring-finger collet 
around the o uter surface of the anode cooler itself. 

P oi nts of e lectrical contact with the anode should be 

kept clean a nd free of oxide to minimize rf loss. The 
anode coole r should be inspected periodically and 

cleaned whe n necessary to remove any dirt which 
might interfere with effective cooli ng. 

N EUTRALIZAT!ON FOR RF OPERATIO N - For 
minimum-distortion Class ABl linear amplifier 
service, where reaction on the driver circuit should 
be el iminated completely, it will usually be found 
advisable to neutral ize the small feedback capaci

tance of the tube. 

264 -8576 e.-
GENERAL OPERATION NOTES - A metal c hass is 

or equivalent means should be provided to separate 

the input and output circuits of an rf amplifier em
ploying the 264/8576. Reasonable precautions should 
be observed in regard to bypassing a nd shie ldin g of 
supply leads to prevent coupling between input and 
output th rough external circuits. The use of the 
EIMAC SK-265A air-system socket, with its integral 
screen grid bypass capacitance built in, i s helpful 
in these re,::pects. 

SPECIAL APPLICATION - If it is desired to op
erate this tube under conditions widely different 
from those listed here, write to Power Grid Tube 
Division, EIMAC Division of Varian, 301 Industrial 

Way, San Carlos, California 94070, for informa t ion 
a nd recommendations. 

NOTE TYPICAL OPERATION dMa are obta ined from direct measurement or by calculation from published character
Is1Ic curves. AdJustment of the rf grid vo ltage to obtain th e specified plate current at the spec1f,ed bias, 
screen and plate voltages ,s assumed . If this procedure is fol lowed. there will be l1ttlevar1at1on 111 output 
power when the tube ,s changed, even though there may be some varIatIon in grid and screen current. The grid 
mid screen curren t s which result when the desired plate current Is obtained are incidental and vary from tu be 
to tube. These current varIatIons cause no difficulty so long as the circuit maintains the correct voltage In 
the presence o f t he va r ,a t, ons 111 current . 

RANGE VALUES FOR EQUIPMENT DESIGN 

Hea te r: Current at 6. 0 volts . . . . .. .. . 
Cathode Warm up Time 1 •••••••••••• 

lo terelectrode Capacitances 2 ( grounded cathode connec tion) 

Input 
Output 
Feedback 

Min. 

15.5 
5 

51.0 
14.0 

Max. 
18.5 A 
- -- minutes 

61.0 pF 
22.0 pF 
0.16 pF 

1. Heater voltage should normally be app l ied for the stated time before voltages are applied to the other tube elements. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture . 

3. 



4 

SUPPRESSOR 
GRID 

264 -8576 e-



Ul 

~ 
UJ 
(!) 

<( 
I
-' 
C) 

> 
Cl 
c:: 
(!) 

150 

100 

50 

0 

- 50 

- 100 

- 150 

- 200 
0 

"'"' & c::, ~ ~ < . ~ 

10,,---------c'c ___ A i /' / ------ . ----t--~· ---- I 

EIMAC 264 
TYPICAL 

CONSTANT CURRENT 
CHARACTERISTICS 

E 1 = 6.0 VOL TS 
SCREEN VOLTAGE = 750 VOLTS 

SUPPRESSOR VOLTAGE = 0 VOLTS 

PLATE CURRENT - AMPERES 
SCREEN CURRENT - AMPERES 

GRID CURRENT - AMPERES 

7.0 

5.0 

3.0 

,,/ ,/~// ------=--~-:_~:~_:-.-:.c::,C~== 
~-✓ .- - -----· 

/ .. */ .,,,,,..--- .. ---

. - c:::· 
~-- _______________ .. --------------------------------·-wo 

.,... .. > 

------ ------------------------- ________________ , 
2.0 .,,,.. --· 010 ..-·-·- . 

---------- 10 - . ~ - ____ .---· 
_ -· .--------- 0 .500 

-------------·- - :::::- ---- --- --- ---·-· --------- 100 

--· --------·-·-

/ 

------------------------------------------ .010 
_________________________________ ....;_ ____________ _ 001 

2 3 4 

PLATE VOLTAGE (KV) CURVE # 4105 

5 

I 

~ 
00 I"' (.J1 O') 

o5 ~ 



a, 

~ 
u.J 
(.!:) 

<I: 
I_, 
C) 

> 
Cl 

100 

50 

0 

~ -50 

- 100 

- 150 

- 200 
0 

---~- ,:i.\)\l - --_-;,~<:::, _,\,\l\) 7.0 

.,,------ .. ::::..:------::::--,:""'---------- ------- .,,,,.. .,,.,, ____ ,, .,,,,,... _ .. 
300,, --v· ___ _ __ . 

EIMAC 264 
TYPICAL 

CONSTANT CURRENT 
CHARACTERISTICS 

Er = 6.0 VOLTS 
SCREEN VOLTAGE = 500 VOLTS 

SUPPRESSOR VOLTAGE = 0 VOLTS 
PLATE CURRENT - AMPERES 

SCREEN CURRENT - AMPERES 
GRID CURRENT - AMPERES 

--.050 .... --- . . ,.-·-· -----· -·= -----· 
200; ,,, .> -.:.'=--- ---- - --·-· 

-------,,,~7t:'-------~':._~~ c·-·-·-·-·-·- · -·- · -·-·-·-·-·-
.100- ~ / _ :.--=--~----------- ·=·=·-··050 

5.0 

--- -- - _ .. 
0 ......... --:-✓ ,,,,,,.. ..-• _.. _.. ·- · ·=· X. ...... -----·- -------·-· 
;~~--=~=---=~=~-------·-· --· 

3.0 

2.0 

-:::,--c...--------------------------------------------1.0 

-------------------------------------0.5 

·-· --------------------· --· 0 
150 

--·-· ·-·-·----- .010 
------------------------------------- .001 

2 3 4 

PLATE VOLTAGE (KV) CURVE # 4106 

00 IN C..T1 O') 
-.....J ~ 
O') 

5 

~ 
I 



E I MAC 
Division of Varian 
SAN CARLOS 

CAL FORNI A 

The EIMAC 290 is a ceramic/ metal , forced-air cooled , radial beam 
pentode with a rated maximum plate dissipation of 5000 wa tts . The tube 
has very lo w input capacitan ce for its po wer-h andlin g capability. It is 
well suited for use in broad-band linear amplifiers or other high-perform
ance Class ABl amplifier applications. 

GENERAL CHARACTERISTICS l 

ELECTRICAL 

Cathode: Oxide Coated, Unipotential 
Heater : Voltage .. . .... . 

Current, at 6.0 volts 
Transcondu ctance (Average): 

lb = 2.0 Ade , Ec2 = 750 Vdc ............... . 
Direct Interelectrode Capacitances (grounded cathode)2 

Input 
Output ... 
Feedback . 

Frequency of Maximum Rating: 
cw ........ . ...... . 

6.0 ± 0. 3 V 
17 A 

37,000 flm hos 

290 

RADIAL BEAM 

POWER PENTO DE 

56 pF 
18 pF 

0.13 pF 

30 MHz 

1. Characteristics and operating values are based upon performance tests . These f igures may change without notice as the 
results of additional data or product refinement . EIMAC Division of Varian should be consulted before using this informa
tion for fi nal equipment design. 

2 . Capacitance values are for a cold tube as measured in a special shielded fixt ure. 

MECHANICAL 

Maximum Overall Dimensions : 
Length . 
Diameter .... . 

Net Weight ..... . 
Operating Position . 
Maximum Operating Temperature : 

Ceramic/ Metal Seals 
Anode Core 

Cooling 
Base ...... . 
Recommended Air System Socket ......... . 
Recommended Air Chimney (included wi th SK-291A) 

(Effective 5-5-70) © Varian 

.. 7.250in ; 184.15 

.. 5.532 in ; 140.51 
9 lbs 2½ oz; 4.154 

mm 
mm 
kg 

Any 

250 °C 
250 °C 

Forced Air 
7-Pin Special 

EIMAC SK-291A 
FIMAC C-290 

Printed in U.S.A . 



-e290 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB1 

MAXIMUM RATINGS : 

DC PLATE VOLTAGE 

DC SUPPRESSOR VOLT AGE 
DC SCREEN VOLTAGE 
DC GRID VOLT AGE . 
DC PLATE CURRENT . 
PLATE DISSIPATION .. 
SCREEN DISSIPATION 
GRID DISSIPATION .. .. 

6000 
100 

1000 
-250 

2 .0 
5000 

50 
2 

1. Adjust to specified zero-signal de plate current. 

VCJLTS 
VOLTS 
VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 

2 . Th e 1ntermodulat1on distortion products will be as spec
ified or better for a 11 I eve Is from zero-s I gn a I to maxi mum 
output power and are referenced against one tone of a 
two equal tone signal. 

3. Approximate values. 

TYPICAL OPERATION (Frequencies to 30 MHz) 
C lass AB7. Grid Driven, Peak Envelope or Modulation Crest 
Conditions 

Pl ate Voltage ... . 5000 5000 6000 Vdc 
Suppressor Voltage 0 0 0 Vdc 
Screen Vo ltage ... 650 750 750 Vdc 
Grid Voltage 1 _ ... -93 -109 -111 Vdc 
Zero-Signal Plate Current. 400 400 400 mAdc 
Single Tone Plate Current 1.36 1.69 1.74 Ade 
Two-Tone Plate Current . . 0.91 1.09 1.11 Ade 
Zero-Signal Screen Current 3. 6 7 6 mAdc 

Single-Ton e Screen Current 3/ ~. 55 80 60 mAdc 
Two-Tone Screen Current 3 . 23 32 25 mAdc 
Peak rf Grid Voltage3 ... 90 108 111 V 

Useful Output Power4 ... . 4400 5500 6275 w 
Resonant Load Impedance .. 7950 1550 1600 n 
Intermodulation Distortion Products2 

3rd Order . . ....... -29 -26 -25 db 
5th Order -45 -40 -40 db 

4. Actual power ou tput delivered to the load from a typical 
amplifier . 

5. Except for br ief tuneup periods , operation under single 
tone condi ti ons may not be possible due to excessive 
screen diss1pat1on. 

NOTE: TYPICAL OPERATION data are obtained by calculation from published characteristic curves. Adjustment of 
the rf grid voltage to obtain th e specified plate current at the specified bias. screen and plate voltages is 
assumed. If this procedure is followed. there will be little variation in output power when the tube Is 
changed, even though there may be some variation in grid and screen current. The grid and screen currents 
which resu lt when the desired plate current is obtained are incidental and va ry from tube to tube. These 
current variations cause no difficulty so long as the circuit maintains the co rrect voltage in th e presence 

of the variations in current. If grid bias is obtained principally by means of a grid resistor, the resistor 
must be adjustable to obtain the required bias voltage when the correct rf grid voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 
Min. Max. 

Heater: Current at 6.0 volts .... .. . . 15.5 18.5 A 
Cathode Warmup Time ...... . ... . 5 minutes 
Interelectrode Capaci tancesl (grounded cathode connection) 

Input 51.0 61.0 pF 
Output 14.0 22. 0 pF 
Feedback 0. 16 pF 

1. Capacitance values are for a cold tube as measured in a special shielded fixture. 

APPLICATION 
MOUNTING - The EIMAC Type 290 may be ope rated 
in any position, and should normally be mounted in 
the air-system socket EIM AC type SK- 291 A, with a 
C-290 chimney. The SK-291A has a built-in bypass 
capacitor fo r the screen grid, and the suppressor 
grid contact is grounded. 

AIR SYSTEM SOCKET AND CHIMNEY - The 

SK- 291A socket makes all electrical contacts to the 
Type 290 except to the anode. The suppressor grid 
contact is ground e d to the socket shell. An integral 
screen grid bypass capacitor is included, with a cap
acitance of 2000 pF and rated for 1000 Vdc maximum. 

2. 

The C-290 chimney is designed to ,mate with the 
SK -29 1A socket and guide the cooling air through the 
anode cooling fins of the tube . The chimney is in
cluded with the socket and only when required as a 
replacement unit would separate procurement be 
necessary . 

COOLING - Forced-air coo ling is required in all 
appl ications, and the use of an air-system socket, 
such as the EIMAC SK0 291A, with a C-290 chimney, 
is recommended. Cooling is simplified if air is di
rected , in a base-to- anode direction; when so di
rected, with a ir a t 50 C at sea leve l, minim um ai r 



flow requi rements a re shown, with approximate pres
sure drop values for the tube/ socket/ chimney com
bination, to limit the maximum anode core temperature 
to 200° C. If ai r is not directed in a base-to-anode 
direction, additional cooling may be requ ired for the 
base section of the tube. Cooling air should be ar;

plied before or simultaneously with the application 

of electrode v o 1 tag es, including the heater, and 
should normally be maintained for a brief period afte r 
electrode voltages are removed to allow for tu be 
cooldown . 

Anode Diss. Air Flow Press. Droo 

3000 W 78 cfm 0.32 In. H20 
4000 124 0 .50 

5000 166 0. 72 

HEATER • The rated heater voltage for the T ype 
290 is 6. 0 volts , as measured at the socket or tube 
base pins. Variations should be restricted to plus or 
minus 0.3 volt for long tube life and consistent per
formance . 

GRID OPERATION - Grid-bias voltage must be 
obtained from a fixed bias supply in Class AB ap
plications. The internal resist ance of the sou rce 
should not exceed 2500 ohms. 

SCREEN OPERATION • In linear amplifier service, 
the screen voltage must be obtained from a well reg

ulated sou rc e, to pre vent excessive sc reen voltage 
variations due to changes in screen cu rrent which 
occur between zero-signal and full-signal conditions. 
The circuit should be ar ran ged so that it is impos• 
sible to app ly screen voltage without plate voltage. 

2900-

Th e use of a sc reen grid over-current relay is recom
mended , to remo ve screen vo ltage immediately in 
case of excessive screen current due to circuit 
problems, grid bias failure, or accidental removal of 
plate circuit lo ading. 

PLATE OPERATION - The maximum rated plate 
dissipation power for the Type 290 is 5000 watts. 
Except for brief periods during circuit adjustment, 
this maximum va lue should not be exceeded. Con
tact to the pla te may be made either at the top cap 
or by means of a circular clamp or spring-finger col
let a round the outer surface of the anode cooler 
itself. Points of electrical contact with the anode 
should be kept clean and free of oxide to minimize 
rf loss. The anode coole r should be inspected pe
riodically and cleaned when necessary to remove any 

dirt which might interfere with effective cooling. 

NEUTRALIZATION FOR RF OPERATION • For 
minimum-disto rt ion Class AB1 linear am plifier ser
vice, whe re reac tion on the dri ver circuit should be 
eliminated completely, it will usually be found ad
visable to neutralize the small feedb ack c apacitance 
of the tube . 

GENERAL OPERATION NOTES - A metal chassis 
or equi va lent means should be provided to separate 
the input and output circuits of an rf a mplifier em
ploying the Type 290. Re asonable precautions 
should be observed in regard to bypassing and shield
ing of supply leads to prevent coupling between 
input and output through external circuits. The use 

of the EIMAC SK-291A air- system socket, with its 
integral screen grid bypass capacitance built in , is 

helpful in these respect s . 

SPECIAL APPLI CATION - If it is desired to operate this tube under conditions widely different fr om those listed 
here, write to Power Grid Tube Division, EIMAC Division of Varian, 301 Industrial \\' ay, San Carlos, California 94070, 

for information and recommendations. 

3. 
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DIMENSIONAL DATA 

DIM 
INC HES MILLIMETERS 

MIN MAX . REF MIN . MAX REF. 

A 5.468 5.532 138.89 140.51 

8 .805 .819 20.45 20.80 

C .688 -- 17.48 --
D .937 1.062 23.80 26.98 

E 2.624 2 .688 66.65 68.28 

F 1.625 1.750 41 .28 44.45 

G .624 .688 15.85 17.48 

H -- -- .187 -- -- 4.75 

J 1.062 1.250 26.97 31.75 

K -- .12 5 -- 3.18 

L -- 6.000 -- 152.40 

M .375 -- 9.53 --

N .2 20 -- 5.59 --
p .437 .562 11.10 14.27 

R 1.615 I 629 4 1.02 41.38 

s - - 2.812 -- 46 .02 

T 3.484 3.516 88.49 89.31 

u -- -- 51° -- -- 51° 

V -- -- 52° -- -- 52° 

w .122 .128 3.10 3.25 

X - - -- 1.000 -- -- 25.40 
y .149 .159 3 .78 4 .04 

NOTES 

1. l "I CONTACT SURFACE 

REFERENCE DIMENSIONS ARE FOR INFORMATION ONLY & 

ARE NOT REOUIREO FOR INSPECTION PURPOSES 

PIN CONNECT IONS 

PIN NO. ELEMENT 
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TECHNICAL DATA 

---

8295A 

RADIAL BEAM 

POWER PENTOOE 

The EIMAC 8295A is a ceramic/ metal , forced-air cooled , radial beam 
pentode with a rated maximum plate dissipation of 1000 watts. It is cap

able of high power gain and excellent efficiency at relatively low plate 

voltage. The 8295A is a direct replacement for the 8295. 
., 

This external-anode tube is especially suited for Class ABl linear 
rf amplifier service, but will also provide excellent performance in Class 
AB2, Class B, and Class C service. 

GENERAL CHARACTERISTICS 1 

ELECTRICAL 

Cathode: Oxide Coated, Unipotential 
Heater: Voltage .......... . 

Current , at 6.0 vol ts .. . . . 
Amplification Factor (Average): 

Grid to Screen . . . . . . . . . . . . . . . . . . .. . .... . 

Direct Interelectrode Capacitances (grounded cathode) 2 

6.0 ± 0.3 V 
8.2 A 

3.4 

Input ............. . ................................. . 
Output ............................................ . 
Feedback ................................................ . 

Frequency of Maximum Rating: 
cw ........ . ...... . 

40 pF 
18.5 pF 
0.09 pF 

30 MHz 

1. Chara cter isti cs and operating va lues are based upon performance tests. These figures may change without notice as the 
result of additi onal data or product refinement. EIMAC Division of Varian should be consulted before using this infor
mat ion for fi nal equipment design. 

2 . Capaci t ance va lues are for a co ld t ube as measured in a shie lded f ixture in accordance w ith Electron ic Industri es As
sociat ion St andard RS-1 91. 

MECHANICAL 

Maximum Overall Dimensions: 
Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.05 in ; 128 mm 
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.03 in; 102 mm 

Net Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 lb; 1.27 k~ 
Operating Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Any 

(Revised 1-15-73) © 1970 Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



8295A 

2 

Maximum OperatingTemperature 
Ceramic/ Metal Seals . 
Anode Core. 

Cooling .... . 

Base 
Recommended Socket (includes integral chimney) 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN, Class AB1 

MAXIMUM RATINGS: 
DC PLATE VOLTAGE ... ... . . . 3000 VOLTS 

DC SUPPRESSOR VOLTAGE . . .. . 100 VOLTS 
DC SCREEN VOLTAGE .. . . . . . . 600 VOLTS 
DC PLATE CURRENT . .. ..... . ... . 0.8 AMPERE 
PLATE DISSIPATION . .. . . ....... . 1000 WA TTS 
SCREEN DISSIPATION .... . . .... . . 30 WA TTS 

1 . Adjust to specified zero-signal de plate cu rrent. 

2. The intermodulati on distortion products are refer

enced against one tone of a two equa l tone signal . 

3. App.-oximate value 

RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class C Telegraphy or FM Telephony 
(Key-Down Conditions) 

MAXIMUM RA TINGS : 
DC PLATE VOLTAGE 
DC SUPPRESSOR VOLTAGE 
DC SCREEN VOLTAG E .. . 
DC GRID VOLTAGE . ... ...• 

DC PLATE CURRENT . 

PLATE DISSIPATION . 

SCREEN DISSIPATION 

3000 VOLTS 
75 VOLTS 

500 VOLTS 
-200 VOLTS 

1.0 AMPERE 
1000 WATTS 

30 WATTS 

250 °C 
250 °C 

Forced Air 

7 -Pin Special 
EIMAC SK-184 or EIMAC SK-184A 

TYPICAL OPERATION (Frequencies t o 30 MHz) 
Class A B1, Grid Driven, Peak Envelope or 
Modu lati on Crest Conditions 

Plate Vo ltage . . .. . ... . 
Suppressor Voltage ..• . .. 
Screen Vo ltage . . , .. ... . 
Grid Vol tage 1 .... .. .. . 
Zero-Signa l Plate Current .. 
Single Tone Pl ate Current 4 . 
Zero-Signal Screen Current 
Single-Tone Screen Current 3/ 4 
Peak rf Grid Voltage 3 . . 
Single Tone Useful 
Output Power .... .. . . 

Resonant Load Impedance 

lntellllodulation Distortion 
Products2 - 3rd Order 

5th Order 

2000 

35 
500 

-116 
200 
800 

5 
75 

11 6 

1100 
1400 

-24 

-37 

2500 
0 

500 
-119 
200 
800 

5 
43 

11 9 

1250 
1500 

-22 

-50 

3000 Vdc 

35 Vdc 
500 Vdc 

-120 Vdc 
200 mAdc 
800 mAdc 

4 mAdc 
54 mAdc 

120 V 

1700 W 
2100 n 

-23 db 

-40 db 

4. For peak conditions, or for single-tone modulation at 
ful I signal. Except for brief tun eup periods, operati on 
under single-ton e conditions may not be possible 
because of excessive screen dissipation . 

TYPICAL OPERATION (Frequencies to 30 MHz) 

Plate Voltage .... 2000 2500 3000 Vdc 
Suppressor Vo I tage 35 35 35 Vdc 
Screen Vol tage .. 500 500 500 Vdc 
Grid Vol tage .. -175 -200 -200 Vdc 
Pl ate Current .. 850 840 820 mAdc 

Screen Current 1 42 40 42 mAdc 

Grid Current 1 ....... 10 10 10 mAdc 

Peak rf Grid Voltage 1 _ . 188 210 210 V 

Calculated Driving Power1 .. 1.9 2. 1 2.' w 
Plate Inpu t Power . .. 1700 2100 2460 w 
Useful Output Power .. ... 1155 1440 1770 w 

1. Approximate value. 

NOTE: TYPICAL OPERATION data are obtained by calcu lation from published cha rac t er i stic curves. Adjustment of the rf grid 
voltage to obtain the specified plate current at the specified bias, screen and plate voltages is assumed. If this pro
cedure is followed, there will be little variation in output power when the tube is changed, even though there may be 
some variation in grid and screen current. The grid and screen currents which result when the desired plate cu rrent 
is obtain ed are incidenta l and vary from tube to tube. Th ese current variations cause no difficulty so long as the 
c ircuit maintains the correct voltage in the presence of the variations in current. If grid bias is obta i ned principally 
by means of a grid resistor, the resisto r must be adjustable to obtain the required bias voltage when the correct rf 
grid voltage is applied. 



8295A 

RANGE VALUES FOR EQUIPMENT DESIGN 

Min. Max. 
Heater: Current at 6.0 volts .... .. ... . . .. ... .... . 7.7 8.7 A 
Cathode Wannup Time ........................ . 3 -- - minutes 
Interelectrode Capacitances 1 (grounded cathode connection) 

Input .. . 

Output ..... . 
Feedback ... . 

Amplification Factor 
Grid to Screen . 

36.0 

16.5 

3.0 

44.0 pF 
20.5 pF 
0.12 pF 

3.8 

1. Capacitance values are for a cold tube as measured in a shielded fixture in accordance with Electronic Industries As
sociation Standard RS-191. 

APPLICATION 

MOUNTING - The 8295A may be operated in any 
position, and should normally be mounted in the 
EIMAC air-system socket SK-184 or SK-184A , 
or equivalent. The SK-184 socket has built-in 
bypass capacitors for the screen grid and suppressor 
grid. The SK-184A socket has a built-in bypass 
capacitor for the screen grid and has grounded sup
pressor grid contacts. 

HEATER - The rated heater voltage for the 8295A 
is 6.0 volts, as measured at the socket or tube 
base pins. Variations should be restricted to plus 
or minus 0.3 volts for long tube life and consistent 
performance. 

COOLING - Forced-air cooling is re quired in all 
applications, and the use of an air-system socket, 
such as the EIMAC SK-184 or EIMAC SK-184A, is 
recommended. Each of these sockets includes an 
integral chimney to direct air through the anode 
cooling fins. Cooling is simplified if air is directed 
in a base-to-anode direction. At full rated dis
sipation, with air at 50° C at sea level, an air flow 
of 25 cubic feet per minute, with a resulting pres• 
sure drop of approximately 0.15 inch.es of water, is 
sufficient to limit maximum tube temperature to 
225°C. If air is not directed in the base-to-anode 
direction, additional cooling may be required for the 
b ase section of the tube. Cooling air should be 
applied before or simultaneously with the appli
cation of electrode voltages, including heater, and 
may be removed s imultaneously with them. 

CATHODE WARMUP TIME - Heater voltage should 
be applied for a minimum of three minutes before 
the ap plication of other electrode vo ltages to allow 
proper conditioning of the cathode surface. 

GRID OPERATION - In Class AB applications, 
grid bias voltage must be obtained from a fixed bias 
supply. The internal resistance of the bias source 
s hould not exceed 5000 ohms in Class AB 1 appli
cations or 2000 ohms in Class AB 2 appl ications . 
Either fixed bias or cathode bias, or a combination 
of the two, is recommended for Class C applications. 
Partial grid leak bias, in combination with fixed or 
cathode bias , or both, may be used in Class C 
application provided the total resistance of the grid 
leak plus the bias source does not exceed 5000 
ohms. 

SCREEN OPERATION - If the screen voltage is 
obtained from a power supply separate from the plate 
vo ltage supply, the circuit should be arranged so 
that it is impossible to apply screen voltage without 
plate voltage. The use of a screen over-current relay 
is recommended, to remo ve screen voltage immedi~ 
ately in case of excessive screen current due to 
circuit problems, grid bias failure , or accidental 

removal of plate circuit loading. In linear amplifier 
service, the screen voltage must be obtained from a 
well regulated source, to prevent excessive screen 
voltage variation due to changes in screen c,Jrrent 
which occur between zero-si gnai and foil- signa l 
conditions. 

3 
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SUPPRESSOR OPERATION - The 8295A performs 
well with the suppressor operated at cathode poten
tial. For maximum efficiency at high power input 
and low plate voltages, a positive voltage of about 
35 volts should be applied to the suppressor. How
ever, the actual value is not critical, and voltages 
between 25 and 45 volts may be used with only. 
minor differences in performance. The internal 
resistance of the suppressor grid voltage supply 
should not exceed 3000 ohms. 

PLATE OPERATION - The maximum rated plate 
dissipation power for the 8295A is 1000 watts . 
Except for brief periods during circuit adj us tmen t, 
this maximum value should not be exceeded. Con
tact to the plate may be made either at the top cap 
or by means of a circular clamp or spring-finger 
collet around the outer surface of the anode cooler 
itself. Points of electrical contact with the anode 
should be kept clean and free of oxide to minimize 
rf loss. The anode cooler should be inspected 
periodically and cleaned when necessary to remove 
any dirt which might interfere with effective cooling. 

GENERAL OPERATION NOTES - A metal chassis 
or equivaient means should be provided to separate 
the input and output circuits of an amplifier em
ploying the 8295A. Reasonable precautions should be 
observed in regard to bypassing and shielding of the 
supply leads to prevent coupling between input and 
output through external circuits. The use of the 
EIMAC SK-184 or SK-184A air-system sockets , with 
integral bypass capacitance built in , is helpful in 
these respects. When it is desired to apply voltage 

to the suppressor of the tube, it is recommended 
that any suppressor bypass capacitance be 
located on the anode side of a chassis. Total sup
pressor bypass capacitance should be sufficient 
to result in a reactance of 3 ohms or less at the 
operating frequency. The de supply lead to the 
suppressor should either be located entirely on 
the anode side of the shielding (chassis) , or fed 

through a n effective rf choke located well out of the 
field of the plate tank circuit and again bypassed 
before passing through the shielding into any com
partment exposed to the control grid circuit. 

NEUTRALIZATION FOR RF OPERATION - In 
most Class C applications , the 8295A may be oper
ated without neutralization provided the suppressor 

grid and screen grid are effectively grounded for 
radio frequencies. The use of the EIMAC air-system 
sockets is helpful in this respect. For minimum
distortion Class ABl linear amplifier service, where 
reaction on the driver circuit should be eliminated 
completely, it will usually be found advisable to 
neutralize the small feedback capacitance of the 
tube. 

INTERELECTRODE CAPACITANCE - The actual 
internal interelectrode capacitance of a tube is in
fluenced by many variables in most applications, 
such as stray capacitance to the chassis, capaci
tance added by the socket used, stray capacitance 
between tube terminals, and wiring effects. To con
trol the actual capacitance val ues within the tube , 
as the key component involved , the industry and the 
Military Services use a standard test procedure as 
descr ibed in Electronic Industries Association 
Standard RS-191. This requires the use of specially 
constructed test fixtures which effectively shield a ll 
external tube leads from each other and eliminates 
any ca pacitance reading to "ground " . The test is 

performed on a cold tube. Other factors being equal, 

controlling internal tube capacitance in this way 
norma lly assures good interchangeability of tubes 
over a period of time, even whe n the tube may be 
made by different manufacturers. The capacitance 
va lues shown in the manufacturer's technical data, 
or test specifications, normally are taken in ac
cordance with Standard RS-191. 

The equipment designer is therefore cautioned to 
make a llowa nce for the actual capacitance values 
which will exist in any normal a pplication. Measure
ments should be taken wit h the socket and mounting 
which represent a pproximate final layout if capaci
tance values a re highly significant in the design. 

HIGH VOLTAGE - The 8295A operates at voltages 
which can be deadly, and the equipment must be 
designed properly and operat ing precautions must be 
followed. Equipment must be designed so that no one 
can come in contact with high voltages. All equip
ment must include safety enclosures for high-voltage 
circuits a nd terminals, with interlock switches to 
open the prima ry circuits of the power s upplies and 
to discharge high-voltage condensers whenever ac
cess doors are opened . lnterl oc k switches must not 
be bypassed or "cheated" to a llow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 



8295A 

AIR-SYSTEM SOCKETS 

Two air-system sockets are available for the 8295A, each of which makes all electrical contacts to the 

tube except to the anode. The characteristics of these sockets are as follows: 

Screen Grid Bypass Capacitor . .... .. ... .......... . 
Suppressor Grid Bypass Capacitor ................. . 
Grounded Contacts (to socket frame) . ............... . 

Anode Air Chimney ........................... . 

SPECIAL APPLICATION 

EIMAC SK-184 

2000 pF,1000 Vdc 

2500 pF, 500 Vdc 
none 

Integral 

EIMAC SK-184A 

2000 pF, 1000 Vdc 
none 

Suppressor Grid 

Integral 

If it is desired to operate this tube under conditions widely different from those listed here, write to 
Power Grid Tube Division, EIMAC Division of Varian, 301 Industrial Way, San Carlos, California 
94070, for information and recommendations. 
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DIMENSIONAL DATA 

INCHES MILLIMETERS 

MIN . MAX. MIN . MAX. 
3.458 3.832 87.83 97.33 

3 .968 4 .03 2 100.79 102.41 

3.485 3.515 88.52 89.28 

1. 615 1. 630 4 1.02 41.40 

.655 .719 16 .64 18 .26 

1. 395 1.645 35 .43 41.78 

1.468 1. 532 37.29 38 .91 

.593 .657 15.06 16.69 

1. 056 1.2 19 26 .82 30.96 

.438 .562 11.1 3 14.27 

.559 .573 14.20 14.55 

.40 0 -- 10 .16 --
-- .1 25 -- 3.18 

.250 -- 6.35 --

.220 -- 5 .59 --

.0 56 .062 1.42 1.57 

.1 20 .127 3 .05 3.23 

REFERENCE DIMENSIONS 

51° 

.125 3.1 8 

52° 

.12 5 3 . 18 

.25 0 6 .35 

1.00 0 25.40 

PIN CONNECTIONS 
PIN NO . ELEMENT 

I k 

2 g l 

3 h 

4 k 

5 h 

6 g l 

7 k 

CENTER PIN INT . CON . 
LOWER RING g2 

UPPER RING g3 

CAP a 
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pulse modulators 
EIMAC division of Varian 

~fain office: 301 Industrial Way, San Carlos, CA 94070 

Look in the general section for
'- quick guide to EIMAC products and services offered in this catalog. 

Including ... 

• Your nearest distributor of modern, fully guaranteed EL\IAC electron 
tubes and accessories. 

• Your nearest Varian/EIMAC Field EnginC'cr, who stands ready to give 
you immediate engi1wering assistance, information on deliveries and 
prices, or to provide other information not found in this catalog. 

• EIMAC tube type numbering system. 

• EIMAC/JEDEC cross-reference list. 

Important EI~IAC extras ... 
APPLICATION ENGINEERING. The EL\1AC Application Engineering 
Department is available at all times for consultation. New tube operating 
techniques are continually being explored, tested and proven by ETMAC 
engineers, whose comhincd knowledge and experience arc at yom service. 
EIMAC Application Bulletins covering various uses of E l:\1AC p roducts 
are available upon request. 

FIELD ENGINEERT 1G. Serving as an extension of the Varian/EH-.,fAC 
Application Engineering Department outside the El:MAC Division plant, 
the Field Engineers cover the United States, and numerous foreign countries, 
operating out of offices in major cities. They will help you personally with 
experimental work, circuits, technique, etc. Engineers from the EIMAC 
plant are available, too, for field consultation. As EIMAC tubes are world 
renowned , the same services extend to countries overseas through the 
Varian/EI~fAC export operations and overseas offices. 



TECHNICAL DATA 

The EIMAC 8252W /4PR60C is a high-vacuum tetrode intended for pulse
modulator service in circuits employing inductive or resistive loads. This 
tube unilaterally replaces the 715C and the 5D21 and supersedes the 8252 / 
4PR60B. The internal structure of the tube has been strengthened to mini
mize the effects of shock and vibration. 

The 8252W / 4PR60C has a maximum plate dissipation rating of 60 watts, 
is cooled by radiation and convection, and delivers pulse output power in 
the region of 300 kilowatts with less than one kilowatt of pulse driving 
power. 

GENERAL CHARACTERISTICSl 
ELECTRICAL 

Cathode: Oxide-coated, Unipotential 
Heater Voltage ........................... . 
Heater Current ........................... . 
Cathode Heating Time ....................... . 

Direct Interelectrode Capacitances 2 

Cin ................................... . 
Cout .................................. . 
Cgp ................................... . 

26.0 V 
2.1 A 

3 Min. 

43 pF 
8.5 pF 
1.5 pF 

8252W . 

4PR60C 
PULSE 

MODULATOR 
TETRODE 

1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In
dustries Association Standard RS-191 A. 

MECHANICAL 

Environmental Capability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . See Application Note 
Base ..................... Fits E.F. Johnson Co. Socket Number 122-234 or equivalent 
Mounting Position .................................................. Any 
Cooling ......................................... Radiation and Convection 
Recommended Heat Dissipating Plate Connector . . . . . . . . . . . . . . . . . . . . . . . EIMAC HR-8 
Maximum Seal and Envelope Temperatures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200°C 
Maximum Over-All Dimensions 

Length ......................................... . 
Diameter ......................................... . 

Net Weight ......................................... . 
Shipping Weight ...................................... . 

(Revised 6-30-71) © 1962, 1966, 1971 Varian 

6.000 in; 152.4 mm 
3.063 in; 77.9 mm 

12 oz; 0.34 kg 
2.5 lb; 1.14 kg 

Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



8252W/4PR60C 

PULSE MODULATOR OR SWITCH TUBE SERVICE 

ABSOLUTE MAXIMUM RATINGS 

DC PLATE VOLTAGE .......... 20 KILOVOLTS 

DC SCREEN VOLTAGE ....... . . 1.5 KILOVOLTS 

DC GRID VOLTAGE~ .. .. ...... -1.0 KI LOVOLT 

PEAK POSITIVE GRID VOLTAGE ... 300 VOLTS 

PEAK PLATE CURRENT .. .... ... 18 AMPERES 

PEAK POSITIVE PLATE VOLTAGE .. 25 KILOVOLTS 

PLATE DISSIPATION(Average) .... 60 WATTS 

SCREEN DISSIPATION (Average) ... 8 WATTS 

GRID DISSIPATION(Average) ..... WATT 

DUTY . .......... ....... . . See chart page 6 

1. Approximateva lue. 

RANGE VALUES FOR EQUIPMENT DESIGN 

Heater Current at Ef = 27.0 volts ..... . 

TYPICAL OPERATION 

Pulse Modulator (Per Tube) 
DC Plate Voltage . . . . . . . . . . . . . 16.0 
Pulse Plate Current . . . . . . . . . . . . 10.0 
DC Screen Voltage . . . . . . . . . . . . 1 .25 
Pulse Screen Current 1 . . . . . . . . . . 1 .8 
DC Grid Voltage . . . . . . . . . . . . . -550 
Pulse Grid Current 1. . . . . . . . . . . . 0,20 
Pulse Positive Grid Voltage . . . . . . 30 
Duty . . . . . . . . . . . . . . . . . . . . . 0. 0025 
Pulse Duration. . . . . . . . . . . . . . . 5 
Peak Positive Plate Voltage . . . . . . 25 
Pu I se Input Power . . . . . . . . . . . . . 1 60 
Pulse Output Power . . . . . . . . . . . . 150 
Pu lse Output Voltage. . . . . . . . . . . 15.0 

20.0 kVdc 
18.0 a 
1.25 kVdc 
2.7 a 

-600 Vdc 
0.75 a 
150 V 

.001 
2 µs 

25 kv 
360 kw 
337 kw 

18.75 kv 

2. The effective grid-circuit resistance must not exceed 
100,000 ohms. 

Min. 

1.95 
Max. 

2.35 A 
Interelectrode Capacitances1 (grounded cathode connection) 

Cin . 35 
6.0 

50 pF 
11 pF 

2.0 pF 
Cout 
Cgp. 

1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic fn
dustri es Association Standard RS-191, 

APPLICATION 
MECHANICAL 

MOUNTING - The 4PR60C may be mounted and 

operated in any position. A flexible connecting 

strap should be provided between the plate ter

minal and the external plate circuit. 

If environmental stress, such as shock or v i

bration is expected, the tube must be clamped in

to position by means of clamps on the metal skirt. 

Such clamps must be shaped to fit the contour of 

the sk irt and must be fastened to the tube before 

being tightened to the chassis in order that no 

distorting force will be applied. No lateral pres

sure or clamping action should be applied to the 

base pins or to any part of the tube other than the 

skirt. The skirt is internally connected to the 

cathode. 

COOLING - Adequate ventilation must be pro

vided so that seal and / or envelope temperatures 

do not exceed 200°C under any operating or stand

by condition. When the 4PR60C is operated where 

air circulation is restricted , these temperatures 

can easily reach 225° C or more which will ac

celerate seal deterioration and cause early tube 

failure. 

2 

Adequate control of the base temperature , in 

particular, is necessary. Envelope and plate-seal 

temperatures do not ordinarily require special 

attention provided that an HR-8 heat dissipating 

plate connector is used . However , each individual 

application of the 4PR60C should be carefully 

evaluated to assure safe operating temperatures. 

A blower is usually required only when normal air 

circulation is restricted, when the ambient temper

ature exceeds 25 c., C, when the altitude is other 

than sea level, or when a comb inat ion of these 

factors exists. 

ELECTRICAL 

HEATER OPERATION - The heater voltage, as 

measured directly at the heater pins, should be 

maintained at the rated value of 26.0 volts . Maxi

mum variations in heater voltage must be kept 

within the range of 23.4 to 28.6 volts. Where con

sistent performance and l ong tube life are factors, 

the heater vo ltage must be kept within range of 

24.7 to 27.3 volts. The peak pulse-emission capa

bility of the cathode may be impai red at low 



heater voltages, and high heater voltages con
tribute to short tube life. 

A heater noise test is conducted periodically 

on 4PR60C samples. This test insures that the 

heater/cathode assembly will not generate exces
sive rf noise during vibration over the frequency 
range of 10 to 50 cps. 

A 500-hour heater cycling test is also con
ducted periodically on 4PR60C samples. This test 
consists of at least 1000 complete on-off cycles 
and insures that gx,id~to-cathode shorts will not 
occur as a result of cumulative hysteresis effects 
upon mechanical joints in the cathode assembly. 

CATHODE OPERATION - It is essential that 
the minimum cathode heating time of three min
utes be observed prior to the flow of cathode cur
rent. Conservative design for re liable tube opera
tion in pulse circuits dictates the use of five 
minutes minimum heating time. 

The "Cathode Current Derating Chart" 
depicts the current capabilities of the 4PR60C 
cathode at various pulse durations and duty fac
tors. To use this chart, enter with pulse duration 
and note the intersection with desired pulse cath
ode current (the total of plate, screen, and grid 
currents during particular pulse condition). At this 
intersection read off values of maximum duty and / 
or pulse repetition rate. 

Under a given set of operating conditions, ele
ment dissipations may limit the maximum permis
sible duty to a value less than that which cathode 
considerations would dictate. When this occurs, it 
will usually be found that screen dissipation is 
the limiting factor under low tube-voltage-drop 
conditions and that plate dissipation limits the 
maximum duty under high tube-voltage-drop con
ditions. 

CONTROL-GRID OPERATION - The average 
power dissipated by the control grid of the 4PR-
60C must not exceed one watt. Control-grid dis
sipation is not usually a limiting factor with this 
tube, but can be computed as the product of pulse 
grid current, pulse positive grid voltage, and duty 
factor.Similarly, pulse driving power is pulse grid 
current times pulse grid voltage swing (bias volt
age plus positive grid voltage). 

SCREEN-GRID OPERATION - The average pow
er dissipated by the screen of the 4 PR60C must 
not exceed eight watts. Screen dissipation is the 
product of de screen voltage, pulse screen current, 
and duty factor. Excessive screen dissipation is 
likely to occur under conditions of low tube-volt
age drop during conduction. This condition can be 

8252W/4PR6 OC 

relieved by using a lower plate load resistance 
which will cause higher tube-voltage drop during 
conduction. 

A bleeder resistance designed to draw at least 
10 milliamperes of current should be connected di
rectly from screen to cathode of the 4PR60C. This 
bleeder resistance will insure that only a positive 
current load is presented to the screen supply. 

PLATE OPERATION - The plate of the 4PR60C 
is radiation cooled and is rated at 60 watts maxi
mum dissipation. Average plate dissipation must 
not exceed 60 watts. The 4PR60C should not be 

operated without a heat-dissipating plate con
nector such as the recommended EIMAC HR-8. 

Average plate dissipation may be calculated 
as the product of pulse plate current, pulse tube
voltage drop, and dut y factor. Excessive average 
plate dissipation is likely to occur at high values 
of pulse tube-voltage drop. The calculated value 
of plate dissipation may be well below 60 watts 
in a given case, but excessive dissipation may 
result if pulse rise and fall times are appreciable 
compared to pulse duration. This excessive plate 
dissipation occurs because long rise and fall 
times slow down the plate voltage swing and al
low plate current to flow for longer periods in the 
high voltage-drop region. 

The plate-supply voltage for the 4PR60C 
should not exceed 20 kilovolts. In circuits em

ploying inductive loading, the peak instantaneous 
plate voltage should not exceed 25 kilovolts. 

CAUTION-HIGH VOLTAGE - Operating voltage 
for the 4PR60C can be deadly, so the equipment 
must be designed properly and operating precau
tions must be followed. Design equipment so that 
no one can come in contact with high voltages. 
All equipment must include safety enclosures for 
high voltage circuits and terminals, with inter

lock switches to open the primary circuits of the 
power supply and to discharge high voltage cap
acitors whenever access doors are opened. In
terlock switches must not be bypassed or 
"cheated" to allow operation with access doors 
open . Always remember that HIGH VOLTAGE 
CAN KILL. 

SHOCK/ V !BRAT/ON - The interna 1 structure of 
the 4PR60C has been reinforced to minimize the 
effects of shock and vib ration in the grid-cathode 
section of the tube . When environmental stress is 
expected, proper mounting is extremely important 
(see MOUNTING). 

Production samples are periodically tested for 
ability to survive 50 G, 11 millisecond shock im-

3 



8252W/4PR60C 

pact, and vibration at a fixed double-amplitude of 
0.08 inch over the range of 10 to 50 Hz and 10 G 
of acceleration over the range of 50 to 200 Hz. 

X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4PR60C, operating at 
its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be pro
vided on all sides of tubes operating at these 
voltages to provide adequate protection through
out the tube's life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 

4 

an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 

Operation of high-voltage equipment with 
interlock switches "cheated" and cabinet doors 
open in order to be better able to locate an equip
ment malfunction can result in serious X-ray 
exposure. 

CAUTION-GLASS IMPLOSION - The EIMAC 
4PR60C is pumped to a very high vacuum, which 
is contained by a glass envelope. When handling 
a glass tube, remember that glass is a relatively 
fragile material, and accidental breakage can 
result at any time. Breakage will result in flying 
glass fragments, so safety glasses, heavy cloth
ing, and leather gloves are recommended for 
protection. 

SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely clif
f erent from those listed here, write to Power 
Grid Tube Division, EIMAC Division of Varian, 
3 01 Industrial Way, San Carlos, California 94070, 
for information and recommendations. 
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8252W/4PR60C 

05 PINS---~ 
(SEE NOTE 4) 

J 

DIMENSIONAL DATA 
INCHES MILLIMETERS 

DIM. 
MIN. MAX. REF. MIN. MAX. 

A 5.750 6.000 - - 146.10 152.40 
8 - - 3.063 - - - - 77.80 
C 5.344 5.594 - - 135.7 142.1 

D 1.125 1.250 - - 28.57 31 .75 

E 2.885 2.905 - - 73.28 73.79 
F 0.328 - - - - 8 .33 - -
G 0.438 0.500 - - 11.13 12 70 
H 0.016 - - - - 0.41 - -
J CAP: Cl-41 (JEDEC DESIGNATION) 

N 0.250 - - - - 6.35 - -
p 0 043 0.057 - - 1.09 1.45 
Q - - - - 0.188 - - 4 .77 
R - - - - 0.687 - - 17.45 

C 
T 0 .1 71 0.203 - - 4 .34 5.16 

u 0.171 0.203 - - 4.34 5.16 

V 1.788 1.813 - - 45.42 46 .05 

A w 0.183 0.191 - - 4.65 4.85 
X 0.157 - - - - 3 .99 - -

~ CONTROL GR ID 

~ HEATER CATHODE 

_L 
NOTES: 

0 I. DIMENSIONS IN INCHES. 

' - 2. (ll)CONTACT AREA. 

- HEATER 
3. (*l:)DEFINES CYLINDRICAL AREA AVAILABLE 

FOR CLAMPING WHICH MUST NOT BE DISTORTED 

BY CLAMPING ACTION. 

4. THE BASE PINS SHALL BE CAPABLE OF ENTERING 

A GAUGE 1/4 INCH THICK HAVING FOUR .214" DIA. 

HOLES LOCATED ON 11/16 CENTERS AND A 

CENTER HOLE .250 DIA 

REF. 

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -

- -
- -

- -
- -
- -
- -
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The Eimac 8187 4PR6,5A is a pulse tetrode intended for use in pulse-modulator. 
pulsed-amplifier, and pulsed-oscillator service. This compact, high vacuum, radial-beam 
tetrode, incorporating a Pyrovac plate and non-emitting grids, is recommended for use 
in new equipments where high voltage, high current, or high duty factor is encountered. 

Cooling of the tube is accomplished by radiation from the plate and by circula

tion of forced-air through the base and around the envelope. 

ELECTRICAL 
Filament: Thoriated tungsten 

Voltage 
Current 

GENERAL CHARACTERISTICS 

Amplification Factor ( Grid to Screen) 
Direct lnterelectrode Capacitances, Grounded Cathode :t 

Grid-Plate 
Input 
Output 

Highest Frequency for Maximum Ratings 

MECHANICAL 

Min. 

3.2 

b.0 

1.9 

Nom. Max. 
b.0 volts 

3.8 amperes 

b.0 

0.12 uuf 

8.3 uuf 

2.b uuf 

150 me 

8187 
4PR6SA 

RADIAL-BEAM 
PULSE TETRODE 

• 
MODULATOR 
OSCILLATOR 

AMPLIFIER 

-
~8187 • 4.':~~~A 

Base -
Basing 
Recommend Socket 
Operating Position 

5-pin 
See drawing 

National HX-29 or Johnson 122-101 
Vertical, base down or up 

Maximum Operatin,g Temperatures: 
Base Seals 
Plate Seal 

Cooling 
Recommended Heat-Dissipating Plate Connector 
Maximum Over-all Dimensions : 

Length 
Diameter -

Net Weight (tube only) 
Shipping Weight 

tin Shielded Fixture 

PULSE MODULATOR SERVICE 

MAXIMUM RATINGS 

DC PLATE VOLTAGE 15 

DC SCREEN VOLTAGE 2.0 

DC GRID VOLTAGE -1.0 

PEAK PLATE CURRENT 1.0 

PLATE DISSIPATION (AVG.) b5 

SCREEN DISSIPATION (AVG.) 10 

GRID DISSIPATION (AVG.) 5 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

(Effective 2-15-63) c 1968 by Varian 

TYPICAL OPERATION 

DC Plate Voltage 
DC Screen Voltage 

KILOVOLTS 
DC Grid Voltage 
Pulse Plate Voltage 

KILOVOLTS Peak Plate Current 

KILOVOLT Pulse Screen Current -
Pulse Grid Current 

AMPERES Pulse Pos. Grid Voltage 

WATTS Pulse Drive Power 

WATTS 
Pulse Plate Input Power 
Pulse Plate Output Power 

WATTS Duty 

5 
500 

--180 
4.35 
0.95 
0.20 
0.12 
100 

33 .b 
4.75 
4.10 

10 

200°c 

225°c 
Radiation and forced-air 

Eimac HR-b 

4.19 inches 
2.38 inches 

3 ounces 

1.5 pounds 

10 15 kilovolts 

500 500 volts 
-225 -270 volts 

9.35 14.35 kilovolts 

0.95 0.95 amperes 

0.20 0.20 ampere 

0.12 0.12 ampere 
100 100 volts 

39.0 44.5 watts 

9.50 14.25 kilowatts 

8.85 13 .b0 kilowatts 

10 10 percent 

Printed in U.S.A. 
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RADIO-FREQUENCY PLATE AND SCREEN-PULSED AMPLIFIER AND OSCILLATOR* 

MAXIMUM RATINGS 
PEAK DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
D-C GRID VOLTAGE 
PEAK CATHODE CURRENT (Note 1) 
PLATE DISSIPATION (AVG.) -
SCREEN DISSIPATION (AVG.) 
GRID DISSIPATION (AVG .) 

10 MAX. KILOVOLTS 
2.0 MAX. KILOVOLTS 

-1.0 MAX. KOLOVOLT 
1.5 MAX. AMPERES 
b5 MAX. WATTS 
10 MAX. WATTS 
5 MAX. WATTS 

*When used as a RF Plate-and Screen-Pulsed Amp lifier, the 
gr id drive must also be pulsed to avoid overheating this ele
ment during the inter-pulse periods. 

RADIO-FREQUENCY GRID-PULSED 
AMPLIFIER AND OSCILLATOR 
MAXIMUM RATINGS 

DC PLATE VOLTAGE 7.5 MAX. KILOVOLTS 

DC SCREEN VOLTAGE 2.0 MAX. KILOVOLTS 

DC GRID VOLTAGE --1.0 MAX. KILOVOLT 

PEAK CATHODE CURRENT (Note 1) 1.5 MAX. AMPERES 

PLATE DISSIPATION (AVG.) - b5 MAX. WATTS 

SCREEN DISSIPATION (AVG.) 

GRID DISSIPATION (AVG.) 

10 MAX. WATTS 

25 MAX. WATTS 

TYPICAL OPERATION 
Pulse Plate' Voltage 
Pulse Screen Voltage -
DC Gr id Voltage 
Pulse Plate Current ( Note 1) 
Pulse Screen Current -
Pu lse Grid Current 
Peak RF Grid Voltage -
Pulse Drive Power 
Pu lse Plate Input Power 
Pulse Plate Output Power 
Duty 

TYPICAL OPE RATION 
DC Plate Voltage 
DC Screen Voltage 
DC Grid Voltage 
Pulse Plate Current ( Note 1) 
Pu lse Screen Current -
Pu lse Gr id Current 
Peak RF Gr id Voltage 
Pulse Drive Power 
Pulse Plate Input Power 
Pulse Plate Output Power 
Duty 

5 
500 

7.5 
500 

10 kilovolts 
500 volts 

--2b5 -300 -335 volts 
200 200 200 mA 

20 
12 

370 

20 
12 

405 

20 mA 
12 mA 

440 volts 
4.5 4.85 5.3 watts 

1000 1500 2000 watts 
815 1270 1720 watts 

35 28 23 percent 

4.5 
500 

b.0 

500 
7.5 kilovolts 

500 volts 
--2b0 -280 -300 volts 

200 200 200 mA 
20 20 20 mA 
12 12 

3b5 385 

4.4 4.b 
900 1200 
725 1000 

37 32 

12 mA 
405 volts 
4.9 watts 

1 500 watts 
12b5 watts 

27 percent 

Note 1: The maximum peak cathode current rating refers to the instantaneous peak cathode current available. This rating is based 
on available em ission throughout life of 80 milliamperes per watt of filament power. The pulse plate current data shown 
under the Typical Operation section refers to the de plate current component dur ing the pulse . 

APPLICATION 
MECHANICAL 

Mounting-The 8187 4PRB5A must be operated ver
tical]~,. base up or down. The socket must provide clear
ance fo r the glass tip-off wh ich extends from the center 
of the base. A fl exible connecting strap should be pro
vided between the plate terminal and the external plate 
ci rcuit , and the Eimac HR-6 connector ( or equivalen t ) 
used on the tube plate lead . The socket must not apply 
lateral pressure against the base pins . The tube must 
be protected from severe vibration and shock. 
Cooling-When the inlet air temperature does not 
exceed 30° C it will not ordinarily be necessary to 
provide forced -air cooling of the envelope or the pla te 
~ea! at frequencies below 30 :\le. provided the HR-6 
Heat-Radia ting plate connector is used and the tube 
is so located that normal circulation of air pas t the 
envelope is not impeded. 

In the event the inlet ai r tempera ture is expected to 
be greater than 30 ' C, adequate forced-air cooling 
must be provided to maintain base-seal and plate-seal 
temperatures below 200 ° C and 225 ° C, respectively. 
In all classes of operati on it is recommended that a 
heat radiating connector, the Eimac HR-6 or equiv
alent, be installed on the anode· terminal, and that a 
socket be employed which provides fo r proper seal 
cooling. When the Eimac 8187 4PR65A, utilizing an 
HR-6 heat radiator, is opera ted at de or low frequencies 
in a Johnson 1:22-101 socket, the mini.mum airflow 
requirements to maintain seal temperatures at 200 ° C 
in 50 ° C inlet air are tabulated below: 

Sea Level 10,000 Feet 

Avg . Plate Air Flow Plenum Pressure A ir Flow Plenum Pressu re 

Dissipation (CFM ) Drop . ( Inches (CFM) Drop. ( Inches 

(watts ) of Water) of Wa t er) 

40 1.7 0.013 2. ,5 0.02 

.so 2.4 0.02-l 3 .. 5 0.0-l 

65 3.3 0.036 -l.8 0.06 

When the Eimac 8 187 -lPR65A is used as a pulsed
amplifier or oscillator at frequencies above 30 Mc, 
additional cooling may be required to compensate for 
the effects of plate and base-seal heating caused by 
rf charging curren ts and dielectric losses . Since the 
amount of seal heating varies with the particular appli
cation , it is suggested that the user monitor the seal 
temperatures to determine the adequacy of the cooling 
air. 

Cooling air should be applied before or simultan
eouslv \\·ith the application of filamen t rnltage and 
may be removed simultaneously with filament voltage. 
In any questionable si tuation , the only criterion for 
adequa te cooling is t emperature. Tube t emperature 
may be measured convenien tly by using a temperature
sensi tive paint. 

ELECTRICAL 
Filament Voltage-For maximum tube life the fil a
men t voltage, as measured directly at the filament pins, 
should be 6.0 volts. Variations in filament voltage must 
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be kept with in the range of 5.7 to 6.3 volts. 

When the 8187 / 4PR6.5A is util ized in pulse applica
tions where high peak currents are demanded, filament 
voltage must be maintained at the rated value; the nor
mally allowable five -percent variation in this voltage 
cannot be tolerated if the tube's peak-current capabil
ities a re to be realized. 

Element Dissipation-Under normal operating condi
tions , the average plate diss ipation of the 8187 / 4PR65A 
should not be allowed to exceed 6.5 watts. Dissipa
tion in excess of this maximum rating is permissable 
for short periods of time, such as during tuning pro
cedures. 

The average power dissipated by the screen-grid 
and the control-grid must not exceed 10 watts and 
5 watts , respectively. 

Cut-Off Characteristics-The Plate Current Cut-Off 
Characteristics of the 8187 / 4PR65A are shown in the 
graph below. These curves indicate the value of nega
tive grid voltage required to maintain a plate-current 
fl ow of 50 microamperes or less at the various plate 
and screen voltages noted . These curves were plotted 
from a "typical" tube whose electrical characteristics 
closely approximate the mean value in the tube test 
specification. 

Each 8187 / 4PR65A is tested to insure proper cut-off 
characteristics at maximum ratings. This cut-off test 
is made with a plate voltage of 15 KV, a screen voltage 
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of 1.5 KV with the grid voltage adjusted to maintain 
a plate current of 10 microamperes. Under these 
test conditions the negative grid bias must not exceed 
575 volts. Due to tube-to-tube variations this cut-off 
point will vary and the typicgl range can be expected 
to be between 350 volts and 500 volts. 

Pulse-Modulator Service-The data shown in the 
"Typical Operating" section of Pulse-Modulator Serv
ice was calculatecl assuming a .rectangular plate voltage 
wave-form , ignoring the effects of shunt capacity. In 
reality, the total shunt capaci tance ( including the out
put capacity of the tube, stray capacitance, etc.) 
affects the output wave form and can have consid
erable effect on plate dissipa tion. Since the actual 
plate waveform is not rectangular, even though the 
grid pulse is, additional power will be dissipated 
during the rise time and can, under some circum
stances , be much greater than that dissipated during 
the remainder of the pulse. The total power dissipated 
is then the sum of the power dissipated during the 
rise time and the power dissipated during the re
mainder of the pulse. 

Special Applications- If it is desired to operate 
this tube under conditions widely different from 
those given here , please write to Power Grid T ube 
Marketing, E imac, Division of Varian, 30 1 Industrial 
Way , San Carlos , Cal iforn1a , for information and 
recommendations. 
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A F 

® 

.005 R. Ml N. 
5 PINS 

(ALT. METHOD) 

- -PLATE 

REF . 

A 

B 
C 
D 
E 
F 

G 

H 

r-
K 
L 
M 

f----

N 
p 

R 

s 
T 

DIMENSIONS IN I NCHES 

D IM E NS IONAL DAT A 

MIN . MAX . NOM . 

4 4 - 3/16 
2 - 3/ 8 

.350 .365 
7/ 16 9/16 

21/64 
2 -15/16 3- 5/16 

2 -1/8 

3/8 1/2 

.000 
5/16 

3/8 
1.000 
102° 
52° 

• 122 DIA. .128 DIA . 
.055 DIA . . 061 DIA. 
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TECHNICAL DATA 

The Eimac 8247 / 4PR125A is a pulse tetrode intended for use in pulse- modulator, pulsed
amplifie r, and pulsed-oscillator service. This compact, high vacuum, radial -beam tetrode, 
incor por a ting a Pyrovac plate and non-emitting grids, is r e commended for use in new 
equipments where high voltage, high current, or high duty factor is encountered. 

Cooling of the tube i s accomplished by radiation from the plate and by c ircula tion of 
forced-air through the base and a round the envelope . Cooling can be simplified by the use 
of the Eimac SK-410 Air-System Socket and the SK-406 Air Chimney. 

ELECTRICAL 
GENERAL CHARACTERISTICS 

Filament: Thoriated tungsten Min . 
Voltage -
Current - 6 .0 

Amplification Factor (Grid to Screen) 
Direct Interelectrode Capacitances, Grounded Cathode: t 

Grid-Plate 
Input 
Output 

Transconductance (lb = 50 ma) - -
Highest Frequency for Maximum Ratings 

MECHANICAL 

9 .2 
2.5 

Norn. Max . 
5.0 volts 

7.0 amperes 
5.9 

- 0.07 uuf 
- 12.4 uuf 

3.5 uuf 
2,450 umhos 

120 me 

8247 
4PR125A 
RADIAL-BEAM 

PULSE TETRODE 
MODULATOR 
OSCILLATOR 
AMPLIFIER 

Base 
Basing 
Recommend Socket 
Operating P osition 

5- pin meta l shell 
See drawing 

Eimac SK- 4 10 Air-System Socket 
Vertical , base down or up 

Maximum Operating Temperatures : 
Base Seals 
Plate Seal 

Cooling 
Recommended Heat- Dissipating P late Connector -
Maximum Over-a ll Dimensions: 

Length 
Diamete r 

Net Weight (tube only) 
Shipping Weight 

t in Shielded Fixture 

PULSE MODULATOR SERVICE 

MAXIMUM RA TINGS 
DC PLATE VOLTAGE 18 MAX. 
DC SCREEN VOLTAGE 2.0 MAX . 
DC GRID VOLTAGE -1 .0 MAX. 
P EAK PLATE CURRENT 1.5 MAX . 
PLATE DISSIPATION (AVG .) 125 MAX . 
SCREE DISSIPATION (AVG .) 20 MAX . 
GRID DISSIPATION (AVG .) 5 MAX . 

KILOVOLTS 
KILOVOLTS 
KILOVOLT 
AMPERES 
WATTS 
WATTS 
WATTS 

TYPICAL OPERATION 
DC P late Vo ltage 
DC Screen Voltage 
DC Grid Voltage 
Pu lse P lat e Voltage 
Peak P la te Cu rrent 
Pu lse Screen Current 
Pu lse Grid Current 
Pulse Pos. Gri d Voltage 
Pu lse Dri ve Power 
Pulse Pl a te Input Power 
Pulse Plate Output Power 
Duty 

( Effe ct ive 3- 15-64) © Cop y r ight 196 2, 1964 by Eite l-McCu l lough , Inc. 

200°C 
170°C 

Radiation and forced - air 
Eimac HR-6 

10 14 
1.0 1.0 

- 245 -260 
9 .0 13 .0 
1.0 1.0 
0 .2 0.2 
25 25 
30 30 

6 .9 7 .3 
10 14 

9 13 
10 10 

5 .69 inches 
2 .81 inches 
6.5 ounces 
1.5 pounds 

18 kilovo lt s 
1.0 kilovo lts 

- 275 volts 
17 .0 kilovo lt s 

1.0 ampere 
0 .2 ampere 
25 ma 
30 vo lts 

7. 7 watts 
18 ki lowatts 
17 kilowatts 
10 pe r cent 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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RADIO-FREQUENCY PLATE AND SCREEN-PULSED AMPLIFIER AND OSCILLATOR* 

MAXIMUM RA TINGS TYPICAL OPERATION 
PE AK DC PLATE VOLTAGE 12 MAX . KILOVOLTS Pulse Pla te Voltage 8 10 12 kilovolts 
DC SCREEN VOLTAGE 2.0 MAX. KILOVOLTS Pul se Screen Voltage 1.0 1.0 1.0 kilovolt 
DC GRID VOLTAGE - 1.0 MAX . KILOVOLT DC Grid Voltage - 380 -390 -400 volts 
PEAK CATHODE CURRENT ** 2. 5 MAX. AMPERES Pulse Plate Current ** 416 416 4 16 ma 
PLAT E DISSIPATION (AVG.) 125 MAX. WA TTS P ul se Screen Current 36 36 36 ma 
SCREEN DISSIPATION (AVG.) 20 MAX. WATTS Pulse Grid Current 6 6 6 ma 
GRID DISSIPATION (AVG. ) 5 MAX. WATTS Peak RF Grid Voltage 520 530 540 volts 

Pulse Drive Power 3.12 3 .18 3 .25 watts 
Pulse P late Input Power 3 .33 4 .16 5.0 ki lowatts 

*When used as a rf P late - and Scr een - P ulsed Amplifi er Pul se Plate Output P ower 2 .52 3.24 4.0 kilowatts 
the grid drive must a lso be pul sed to avoid overheating Duty 15 13 12 percent 
this e lement during the inte r-pulse pe riods. 

•RADIO-FREQUENCY GRID-PULSED AMPLIF IER AND OSCILLATOR 

MAXIMUM RA TINGS TYPICAL OPERATION 
DC PLATE VOLTAGE 9.0 MAX. KILOVOLTS DC Plate Voltage 5 7 9 kilovolts 
DC SCREE N VOLTAGE 2.0 MAX. KILOVOLTS DC Screen Voltage 1.0 1.0 1.0 k ilovolt s 
DC GRID VO LTAGE -1.0 MAX . KILOVOL L DC Grid Voltage - 365 -375 - 385 vo lts 

PEAK CA THODE CURRE NT ** 2.5 MAX. AM P ERES Pulse P la te Cu rrent ** 416 416 416 ma 

PLATE DISSIPATION (AVG.) 125 MAX. WATTS Pulse Screen Current 36 36 36 ma 

SCREEN DISSIPATION (AVG.) 20 MAX. WATTS Pulse Grid Current 6 6 6 m a 

GRID DISSIPATION (AVG. ) 5 MAX. WATTS Peak RF Grid Voltage 505 515 525 vo lts 
Pulse Drive Power 3.0 3 .1 3 .2 watts 
Pulse Plate Input Power 2.08 2.92 3.75 kilowatts 
Pulse P late Output Power 1.44 2 .16 2 .88 kilowatts 
Duty 19 16 14 percent 

** 
The maximum peak catho de current rating refers to the instantaneous peak cathode current available. This rating i s 
based on available emission throughout life of 80 mi ll iarnperes per watt of fi lament power. T he pulse p late cu rrent 
data shown under the Typical Operation section r efer s to the de plate current component dur ing the pul se . 

APPLICATION 
MECHANICAL 

Mounting- T he 4PR125A must be operated vertically , 
base up or clown . When the SK-410 Air- System Socket is 
used in conjunction with the SK-406 Air Chimney, the 
socket must be mounted to the under surface of t he chassis 
to maintain proper air space between the plate seal and the 
chimney opening, otherwise plate seal cooling will be seri 
ously impaired . 

In the event the SK - 410 Ai r-System Socket is not used, 
the socket must p r ovide c learance for the g lass tip-off 
which extends from the center of the tube. The meta l tube 
base she ll should be grounded by means of suitable spring 
finge r s. 

Coo Ii ng- Adequate forced- ai r cooling must be provided 
to maintain base- seal and plate- s eal tempe ratures be low 
200' C and 170' C, respectively. In a ll classes of opera
tion it i s r ecomn1.encled that a heat- radiating connec tor, the 
Eimac HR- 6 o r equivalent, be install ed on the anode ter
minal, and that a socket and chimney be employed which 
provides for prope r seal cooling. When the Eimac 4PR125A 
is operated at d- c or low frequ enc ies in an Eimac SK-41 0 
Air- System Socket, co mplete with SK-406 Air Chimney and 
HR- 6 Heat Radiator, the minimum airflow requirement s 
to maintain seal temperatu r es at 170' C in 50' C inlet air 
are tabulated: • Ind icates chan ge from data sh ee t dated 7- 15-62 

Seo level 10,000 Feet 

Ave. Plate Ai r Flow Plenum Pressure Air Flow Plenum Pressure 

Dissipation (CFM) Drop. ( Inches (CFM) Drop. (Inches 

(woth ) of W ater) of Water) 

50 5 .0 0.014 7 .2 0 .020 

100 8.0 0.016 10.2 0 .023 

125 10 .0 0 .018 14.2 0 .026 

When the Eimac 4PR1 25A i s used as a pulsed - am plifier 
or oscill a tor at frequencies abo ve 30 Mc, add itiona l cool ing 
may be r equire d to compensate fo r the effect s of p late and 
base - seal hea t ing caused by r-f char ging currents and di
e lectr ic losses. Since the amount of seal heating varies 
with the particular appli cation , it is suggest ed tha t the use r 
monitor the seal temperatures to determine the adequacy 
of the coo ling a ir. 

Cooling a i r should be applied before or s imultaneous ly 
with the application of fi lament voltage and may be removed 
s imu ltaneously with filament vo ltage . In any ques tionable 
situation, the on ly c riterion for adequate cooling is tem 
perature. Tube temperature may be m easured conveniently 
by u s ing a temperatur e - sensitive paint. 
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ELECTRICAL 

Fi lament Voltage- For maximum tube life the fila
ment voltage , as measured directly at the filament pins, 
should be 5. 0 volts. Variations in fil ament voltage must be 
kept within the range of 4. 75 to 5 . 25 volts. 

When the 4PR 125A is utili zed in pulse applications 
where high peak currents are demanded, fi lament voltage 
must be maintained at the r ated value; the normally a l
lowable five-percent variation in this voltage cannot be 
to lerated if the tube's peak-current capabilities are to be 
realized. 

Element Dissipation-Under normal operating con 
ditions, the a\·erage plate dissipation of the 4PR125A shou ld 
not be allowed to exceed 125 watts . Di ssipation in excess 
of this maximum rating is pcrmissable for short periods 
of time, such as during tuning procedures. 

The average power dissipated by the screen-grid and 
the control -grid must not exceed 20 watts and 5 watts, 
respectively . 

Cut-Off Characteristics- The Plate Current Cut
Off Characteristics of the 4PR125A are shown in the graph 
below. The e curves indicate the value of negative grid 
\·o ltage required to maintain a plate- current flow of 50 
microamperes or less at the various plate and screen \·olt
ages noted. These curves were plotted from a "typical'' 
hibe whose electrical characteristics closely approximate 
the mean \·alue in the hibe test specification . 

Each 4PR125A is test ed to insure proper cut - off char 
acteristics at maximum ratings . This cut-off test is made 
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with a plate voltage of 18 KV, a screen voltage of 1 .5 KV 
with the g rid voltage adjusted to maintain a plate current 
of 10 microamperes . Under these test condi tions th e nega 
t ive grid bias must not exceed 450 volts . Due to tube-to
tube va riation this cut-off point will var y and the typical 
range can be expected to be between - 370 vo lts and - 445 
volts . 

Pulse-Modulator Service- The data show11 in the 
' 'Typ ical Ope r ating" section of Pulse-i\Iodulator Ser\'ice 
was calculated assuming a rectangular plate \·oltage \1·a\·e
form, ignoring the effects of shunt capacity. In 1·eality, 
the total shunt capacitance (including the output capacity 
of the tube, stray capacitance, etc . ) affects the output wa\·e 
form and can have conside r able effect on plate dissipation . 
Since the actual plate waveform is not rectangular, even 
though the grid pulse is, addit ional power \\·ill be di ss i
pated dur ing the rise time and can, under some circum
stances, be much greater than that dissipated during the 
remainder of the pulse . The total power dissipated is then 
the sum of the power dissipated during the rise time and the 
power dissipated during the remainder of the pulse . 

Specia I Applications- If it is desired to operate this 
tube under conditions widely different from those given he r e 
write to Power Grid Tube Marketing, Eitel-McCullough, 
Inc . , 301 Industria l Way, San Carlos, California, for infor
mation and recommendations . 

EIMAC 4PR125A 
TYPICAL 

PLATE CUT-OFF 
CHARACTERISTICS 
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OIMEN~IONS IN INCHES 

DIMENSIONAL DATA 

MIN. MAX. NOM . 

5- 3/16 5-11/16 5 -7/16 

4· 7/ 16 4 -15/1 6 4·11/16 

2-5/8 D. 
3/4 

21 / 64 

2 · 13/ 16D. 
2 · 3/ 4 D 

31 / 32 
7/ 16 

1/ 4 
7/16 

. 35 0 D. .365 D . .360 D. 

1/4 D. 

I 5/8 D. 

1/ 2 D. 

5/ 16 D. 

.185 D. .191 D. .188 D. 
I I/• O. 

45° 

30° 
30° 

60° 
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E I MAC 

The EIMAC 8248/ 4PR250C is a pulse tetrode intended for use in 
pulse-modulator, switch tube , pulsed-amplifier, and pulsed-oscillator ser
vice. This compact , high vacuum, radial-beam tetrode, incorporating a 
tantalum plate and non-emitting grids , is recommended for use in new 
equipments where voltages to SO kilovolts are required. 

Cooling of the tube is accomplished by radiation from the plate and 
by circulation of forced-air through the base and around the envelope. 
Cooling can be simplified by the use of the EIMAC SK-410 Air-System 
Socket. 

GENERAL CHARACTERISTICS 1 

ELECTRICAL 

Filament: Thoriated Tungsten 
Voltage ....................... . 5.0 ± 0.25 V 

Current, at 5.0 volts ............... . . . . . . 14 A 
Amplification Factor (Average): 

Grid to Screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.2 
Direct Interelectrode Capacitances (grounded cathode)2 

Input ......................... . 
Output .............................. . 
Feedback ............................ . 

8248 
4PR250C 

RADIAL-BEAM 
PULSE TETRODE 

13.0 pF 
3.3 pF 

0.10 pF 

1. Characteri sti es and operating values are based upon perfom1ance tests. These figures may change without notice 

as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. In Shielded Fixture. 

MECHANICAL 

Maximum Overall Dimensions: 
Length ............. . 

Diameter . . . . . . .. . ............................. . 
Net Weight ................................... . 

7 .63 in; 191.8 mm 
3.60 in; 91.3 mm 
12.5 oz ; 355 gm 

Operating Position ............................... . Vertical, base down or up 

Maximum Operating Temperature: 
Plate and Base Seals .... . 200 ° C 

Cooling .................... . Radiation and forced-air 
Base .......................................... . 
Recommended Socket . . .................................. . 

5-pin metal shell 
EIMAC SK-410 

Recommended Heat-Dissipating Conn ector : 
Plate ...................... . EIMAC HR-8 

(Revised 9-1-70) © 1963, 1966 Varian Printed in U.S.A. 
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PULSE MODULATOR SERVICE 
MAXIMUM RATINGS: 

DC PLATE VOLTAGE 

DC SCREEN VOLTAGE 

DC GRID VOLTAGE ... 

PEAK PLATE CURRENT 1 . 

PLATE DISSIPATI ON 2 .. 

SCREEN DISSIPATION 2 . 

GRID DISSIPATION 2 ... 

50 
. 2.0 

-1.0 

4.0 

250 

25 

5 

KILOVOLTS 
KILOVOLTS 

KILOVOLT 

AMPERES 

WATTS 

WATTS 

WATTS 

1. In switch tube applications with capaci tive loads, 
plate current may be increased to 6.0 amperes . 

2. Average value . 

RF POWER AMPLIFIER AND OSCILLATOR 
Pl ate and Screen Pu I sed 

MAXIMUM RATINGS: 

PEAK DC PLATE VOLTAGE 35 KILOVOLTS 

DC SCREEN VOLTAGE 2.0 KILOVOLTS 

DC GRID VOLTAGE . . - 1.0 KILOVOLT 

PEAK CATHODE CURRENT 1 5.5 AMP ERES 

PLATE DISSIPATION 2. 250 WATTS 

SCREEN DISSIPATION 2 25 WATTS 

GRID DISSIPATION 2 . .. . 5 WATTS 

1. The maximum peak cathode current rating refers 
to th e instantaneous peak cathode current avai 1-
abl.e. This rating is based on avai I able emission 
throughout life of 80 milliamperes per watt of 
filament power . The pulse plate current data 
shown under the Typi cal Operation section refers 
to the de plate current corrponent during the pulse. 

RF POWER AMPLIFIER AND OSCILLATOR 
Grid Pulsed 

MAXIMUM RATINGS: 

DC PLATE VOLTAG E 25 KILOVOLTS 

DC SCREEN VOLTAG E 2.0 KILOVOLTS 

DC GRID VOLTAGE - 1.0 KILOVOLTS 

PEAK CATHODE CURRENT 1 . . 5.5 AMPERES 

PLATE DISSIPATION 2 . 250 WATTS 

SCREEN DISSIPATION 2 25 WATTS 

GRID DISSIPATION 2 .. 10 WATTS 

1. The maximum peak cathode current rating refers to 
the inst antaneous peak cathode current ava i I able . 
This rating is based on available emission 
throughout life of 80 milliamperes per watt ot 
filament power. The pulse plate current data 
shown under the Typica l Operation section refers 
to the de plate current component during the pulse. 

TYPICAL OPERA Tl ON 

Plate Voltage . ... . . . . . . . . 30 40 50 kVdc 

Screen Voltage ... .. 1.5 1.5 1.5 kVdc 
Grid Voltage . -600 -650 -700 Vdc 
Pulse Plate Voltage . 28 38 48 kv 
Peak Pulse Current 4.0 4.0 4.0 a 

Pulse Screen Current 0.5 0.5 0.5 a 

Pulse Grid Current 0.03 0.03 0.03 a 

Pulse Input Power . 120 160 200 kw 

Pulse Output Power 112 152 192 kw 

Pulse Ori ve Power . 25 25 25 w 

Pulse Positive Grid Voltage. 130 130 130 V 

Duty ... . ... ........ 3 3 3 % 

TYPICAL OPERATION 
Class C. Grounded filament 

Plate Voltage (Pulsed) .. 25 30 35 kv 
Screen Voltage (Pulsed) 1.5 1.5 1.5 kv 
Grid Voltage .-650 -675 -700 Vdc 
Pulse Plate Current 1 . 940 925 900 ma 
Pulse Screen Current . 30 30 30 ma 
Pulse Grid Current .. 6 6 6 ma 
Peak Grid Voltage 3 780 805 830 V 

Pulse Driving Power 3 . 4.7 5.0 4. 5 w 
Pulse Input Power . . .. 23.5 27.7 31.5 kw 
Pulse Output Power . . 19.0 23.0 26.5 kW 
Duty ... 5.5 5 5 % 

2. Average value. 

3. When used as a rf plate and screen-pulsed amplifier, 
the grid drive must also be pulsed to avoid overheating 
this element during th e interpulse period. 

TYPICAL OPERA Tl ON 

Plate Voltage 20 25 kVdc 
Screen Vol tage 1.5 1.5 kVdc 
Grid Voltage -600 -650 Vdc 
Peak Grid Voltage (Pulsed) . 730 780 V 

Pulse Plate Current 1 . 940 940 ma 

Pulse Screen Current . 30 30 ma 
Pulse Grid Current 6 6 ma 
Pulse Driving Power 4.4 4.7 w 
Pulse Input Power .. 18.8 23.5 kw 
Pulse Output Power . 15.0 19.0 kw 
Duty 6 5.5 o.o 

2. Average Value. 

3. When used as a rf plate and screen-pulsed amplifier, 
the grid drive must also be pulsed to avoid overheating 
this elemen t during the interpulse period. 

NOTE: TYPICAL OPERA Tl ON data are obtained by calculation from pub Ii shed characteris ti c curves. Adjustment of the 
grid voltage to obtain the specified plate curren t at the specified bias, screen and plate voltages is assumed. 
If this procedure is followed , there will be little variation in output power when the tube is changed, even 
though there may be some variation in grid and screen current . The grid and screen cu rrents which result 
when the desired plate current is obtained are incidental and vary from tube to tube. These current variations 
cause no difficulty so long as the circui t maintains the correct voltage in the presence of the variations in 
current . 
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RANGE VALUES FOR EQUIPMENT DESIGN 

Filament: Cu rrent at 5.0 volts 

Min. 

13. 5 
Max. 

14.7 A 
Interelectrode Capacitances 1 (grounded filament connection) 

Input 11.0 
2.5 

15.0 pF 
4.0 pF 

0.15 pF 
Output 
Feedback 

1. In shieldP.d fixture. 

APPLI CATION 
MECHANICAL 

MOUNTING - The 4PR250C must be operated 
ve rtically base up or down. The SK-410 Air-Sys
tem Socket may be used to aid in directing air to 
the metal base shell. 

In the event the SK-410 Air-System Socket is 
not used, the socket must provide clearance for 
the glass tip-off which extends from the center 
of the tube . The metal tube-base shell should be 

grounded by means of suitable spring fingers. 
The tube must be protected from severe shock 
and vibration . 

COOLING - Adequate forced-air cooling must 
be provided to maintain base-seal and plate-seal 
temperatures below 200° C. In all classes of op
eration it is recom mended that a heat-radi a tin g 
connector, the EIMAC HR-8 or equivalent, be 
insta lled on the anode terminal, and that a 
socket be employed which provides for proper 
base seal cooling. When the EIMAC 4PR250C is 
operated at de or low frequencies in an EIMAC 
SK-410 Air System Socket, the minimum a ir
flow requirements to maintain seal temperatures 
at 200° C in 25° C inlet air are approxima tely 2 
to 5 cfm. 

When the EIMA C 4PR250C is used as a 
pulsed-amplifier or oscillator a t frequencies 
above 30 MHz, additional cooling may be re
quired to compensate for the effects of plate 
and base-seal heating caused by rf charging cur
rents and dielectric losses. Since the amount of 
seal heating varies with the particular applica
tion, it is suggested that the user monitor the 
seal temperatures to determine the adequacy of 
the cooling air . 

Cooling air should be applied before or simu l
taneously wi th the appl ic atio n of filament volt
age and may be rem oved simultaneously with 
filament voltage. In any questionable s itu ation , 
the only criterion for adequate cooling is tem
perature . Tube temperature may be measured 

by using a temperature - sens i tive paint . 

ELECTRICAL 

FILAMENT VOLTAGE - For maximum tube life 
the filament vo ltage, as measured directly at 
the filament pins, should be 5 .0 volts. Variations 
in filament vol tage must be kept within the 
range of 4.75 to 5.25 vo lts . 

When the 4PR25UC is used in pulse applica• 

tions where high pea k currents are demanded, 
filament voltage must be maintained at the 
rated va lue; the normally allowable five -percent 
variation in this vo ltage cannot be tolerated if 
the tube's peak-current capabilities a re to be 
rea lized . 

ELEMENT DISSIPATION - Under normal oper• 
at ing conditions, the average plate dissipation of 

the 4PR250C should not be allowed to exceed 
250 watts. Dissipation in excess of this maxi
mum rating is permissible for short periods of 
time, such as during tuning procedures. 

The average power dissipated by the screen
grid and the control - grid must not exceed 25 
watts and 5 watts, respectively . 

CUT-OFF CHARACTERISTICS - The plate cur
rent cut-off characteristics of the 4PR250C are 
shown in the tollowing graph. These curves in 
dicate the value of negative grid voltage required 
to maintain a plate-current flow of 50 microam
peres or less at the va rious plate and screen 
voltages noted. These curves were plotted from 
a "typical" tube whose electrical characteristic 
closely approximate the mean value in the tube 
test specification . 

Each 4PR250C is tested to insure proper cut
off characteristics at maximum ratings . This 
cut-off test is made with a plate voltage of 50 
kV, a screen voltage of 1.5 kV, with the grid 
volta ge adj usted to maintain a plate current of 

3 
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10 microamperes . Under these test conditions 
the negative grid bias must not exceed 675 volts. 
Due to tube-to-tube variation this cut-off point 
will vary and the typical range can be expected 
to be between -500 volts and -650 volts. 

PULSE-MODULATOR SERVICE-The data shown 
in the "Typical Operating" section of Pulse
Modulator Service was calculated assuming a rec
tangular plate voltage wave-form, ignoring the 
effects of shunt capacity. In reality, the total 
shunt capacitance (including the output capa
city of the tube, stray capacitance, etc.) affects 
the output wave form and can have considerable 
effect on plate dissipation. Since the actual plate 
wave form is not rectangular, even though the 
grid pulse is, additional power will be dissipated 
during the rise time and can, under some cir
cumstances, be much greater than that dissi
pated during the remainder of the pulse. The 
total power dissipated is then the sum of the 
power dissipated during the rise time and the 
power dissipated during the remainder of the 
pulse. 

As a switch tube with capacitive loading, as 
in a floating deck modulator, the peak plate 
current during the pulse may reach 6.0 amperes. 
This can be tolerated since under capacitive 
load conditions the plate voltage at the begin
ning of the pulse is equal to applied de voltage , 
with high plate current and low screen grid cur
rent. As the load is charged, plate current falls 
while screen current rises. Protection for the 
screen must be provided to limit dissipation at 
the end of the pulse. 

X-RADTATION - High-vacuum tubes operating 

at voltages higher than 10 kilovolts produce pro

gressively more dangerous X-ray radiation as the 
voltage is increased, and are therefore potential 
X-ray hazards. Very little shielding is afforded 
by the tube envelope. Moreover, the X-ray radia
tion level can increase significantly on older 
tubes with aging and gradual deterioration, due 
to leakage paths or emission characteristics as 
they are effected by the high voltage. X-ray 
shielding must be provided on all sides of tubes 
operating at these voltages to provide adequate 
protection throughout the tube's life. When pulse 

4 

transformers are involved, shielding may also be 

required for these. Periodic checks on the X-ray 
level should be made, and such tubes must never 
be operated without shielding in place. Lead 
glass which attenuates X-rays is available for 
viewing windows. If there is any doubt as to the 
adequacy of shielding, an expert in this field 
should be contacted to perform an ~-ray survey 
of the equipment. Operation of high-voltage 
equipment with interlock switches "cheated" 
and cabinet doors open in order to be better able 
to locate an equipment malfunction can result in 
serious X-ray exposure. 

Reference: MEDICAL X-RAY PROTECTION UP 
TO THREE MILLION VOLTS, 
National Bureau of Standards Hand
book 76. Available from Superinten

dent of Documents, Washington, DC 
20402. Price: 25 cents. 
NCRP REPORT #33-MEDICAL 
X-RAY AND GAMMA RAY PRO
TECTION FOR ENERGIES UP TO 
10 MEV. Available from N.C.R.P. 
Publications, P.O. Box 4867, Wash
ington, DC 20008. Price: 75 cents. 

HIGH VOLTAGE - The 4PR250C operates at 
voltages which can be deadly, and the equipment 
must be designed properly and operating pre
cautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages . All equipment must include safety 
enclosures for high-voltage circuits and terminals, 
with interlock switches to open the primary cir
cuits of the power supplies and to discharge 
high voltage condensers whenever access doors 
are opened. Interlock switches must not be by
passed or "cheated" to allow operation with ac
cess doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 

SPECIAL APPLICATIONS-If it is des ired to 
operate this tube under conditions widely dif
ferent from those given here, write to Power Grid 
Tube Marketing, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070 for 
information and recommendations. 
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A D 

00 0 

L 

~--------lBl---------..-

M 1!5 HOLES 
(QUALLY 
SPACED 

DIMENSIONAL DATA 

MILLIMETERS 
DIM . 

INCHES 

MIN . MAX. MIN . MAX. 

A 

B 

D 

E 

F 

H 

K 

L 

M 

N 
p 

Q 

R 

s 
T 

u 
V 

w 
z 

7.062 7.625 179.37 193.68 

3.406 3.594 B6.51 91.29 

6.313 6.813 160.35 173.05 

O.557D O.567D 14.15 14.40 

0.469 0.531 11.91 13.49 

0.375 0.500 9.53 12.70 

0.250 (NOTE I) 6.35 (NOTE I) 

0.688 0.875 17.48 22 .23 

O.21 9D O.281D 5.57 7.1 4 

-- 2.750 -- 69.86 

0.281 0 .344 7.1 4 8 .74 

0.469 0.531 12.60 13.49 

1.594 1.656 40.49 42 .06 

0.250 (NOTE I) 6.35 (NOTE I) 

O.185D O.191D(I) 4 .7OD 4.85(1) 

30° (NOTE I) 30° (NOTE I) 

60° (NOTE I) 60° (NOTE I) 

45° (NOTE I) 45° (NOTE I) 

30° (NOTE I) 30° (NOTE I) 

NOTES 
BASE PINS (i) AND TUBULATION 

@ MUST BE ALIGNED SO THAT 

THE Y CAN BE FREELY INSERTED 

IN A GAUGE 1/ 4" THICK WITH 

HOLE DIAMETERS OF .204 6 .500 

FOP'! PINS AND TUBULATION 

P'IESPECTIVELY LOCATED ON TRUE 

CENTERS DEFINED BY @ (Q) (¥). 
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EIMAC 
A Dlvl ion ot n Associates 

The Eimac 8188/ 4PR400A is a pulse tetrode intended for use in pulse-modulator, pulsed
amplifie r, and pulsed-osc illator service. This compact, high vacuum, radial-beam tetrode, 
incorporating a Pyrovac plate and non-emitting grids, is recommended for use in new equip
ments where high voltage, high current, or high duty factor is encountered. 

Cooling of the tube is accomplished by radiation from the plate and by circulation of 
forced-air through the base and around the envelope. Cooling can be simplified by the use 
of the Eimac SK-410 Air-System Socket and the SK- 406 Air Chimney. 

GENERAL CHARACTERISTICS 

ELECTRICAL 
Filament: Thoriated Tungsten Min. Norn . Max. 

Voltage 5 . 0 volts 
Current 13 . 5 14. 7 amperes 

Amplification Factor (Grid to Sc r een) 5.1 
Direct Interelectrode Capacitances , Grounded Cathode:* 

Grid-Plate 0. 17 uuf 
Input 10 . 7 14.5 uuf 
Output 4.2 5.6 uuf 

Transconductance (lb = 100 ma) - 4,000 umhos 
Highest Frequency for Maximum Ratings - 110 me 

MECHANICAL 

8188 
4PR400A 
RADIAL-BEAM 

PULSE TETRODE 
MODULATOR 
OSCILLATOR 
AMPLIFIER 

Base 
Basing 
Recommend Socket 
Operating Position 

5-pin m etal shell 
See drawing 

Eimac SK-410 Air-System Socket 
Vertical, base dow11 or up 

Maximum Operating Temperatures: 
Base Seals -
Plate Seal -

Cooling 
Recommended Heat-Dissipating Plate Connector 
Maximum Over-all Dimensions 

Length 
Diameter 

Net Weight (tube only) 
Shipping Weight 

*In Shielded Fixture 

PULSE MODULATOR SERVICE 

MAXIMUM RA TINGS 
DC PLATE VOLTAGE 
DC SCREEN VOLTAGE 
DC GRID VOLTAGE 
PEAK PLATE CURRENT 
PLATE DISSIPATION (AVG. ) 
SCREEN DISSIPATION (AVG.) 
GRID DISSIPATION (AVG.) 

20 MAX. KILOVOLTS 
2. 5 MAX. KILOVOLTS 

-1. 0 MAX. KILOVOLT 
4. 0 MAX. AMPERES 
400 MAX. WATTS 

35 MAX. WATTS 
10 MAX. WATTS 

TYPICAL OPERATION 
DC Plate Voltage 
DC Screen Voltage 
DC Grid Voltage 
Pulse Plate Voltage 
Peak Pulse Current 
Pulse Screen Current 
Pulse Grid Curre nt 
Pulse Pas. Grid Voltage 
Pulse Drive Power 
Pulse Plate Input Powe r 
Pulse Plate Output Powe r 
Duty 

(Rev ised 9-15-65) © Copyr ight 1962, 1964 by Va ria n Associates 

- 1 -

10 
1. 5 

-450 
8.25 
3.5 

0.40 
0.06 

60 
31. 0 
35.0 
29 . 0 

5. 5 

200• C 
225° C 

Radiation and forced-air 

15 
1. 5 

- 490 
13 . 25 

3.5 
0.40 
0. 06 

60 
33 .0 
52.5 
46.5 
5. 5 

- Eimac HR- 6 

6. 38 inches 
3 . 56 inches 

9 ounces 
2. 5 pounds 

20 kilovolts 
1. 5 kilo vol ts 

-525 volts 
18. 25 kilovolts 

3. 5 amperes 
0. 40 ampere 
0. 06 ampere 

60 volts 
35. 0 watts 
7 0. 0 kilowatts 
64. 0 kilowatts 

5 . 5 percent 
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RADlO-FREQUENCY PLATE AND SCREEN- PULSED AMPLIFIER AND OSCILLATOR* 

MAXIMUM RA TINGS TYPICAL OP ERA TION 
PEAK DC PLATE VOLTAGE 15 MAX. KILOVOLTS Pulse Plate Voltage 10 12.5 15 kilovolts 
DC SCREEN VOLTAGE 2. 5 MAX. KILOVOLTS Pulse Screen Voltage 1. 5 1. 5 1. 5 kilovolt 
DC GRID VOLTAGE -1. 0 MAX. KILOVOLT DC Grid Voltage -725 -750 -785 volts 
PEAK CATHODE CURRENT* * 5. 4 MAX. AMPERES Pulse Plate Current** 0.87 0.87 0. 87 ampere 
PLATE DISSIPATION (AVG.) 400 MAX. WATTS Pulse Screen Current 70 70 70 ma 
SCREEN DISSIPATION (AVG.) 35 MAX. WATTS Pulse Grid Current 10 10 10 ma 
GRID DISSIPATION (AVG.) 10 MAX. WATTS P eak RF Grid Voltage 845 870 905 volts 

Pulse Drive Power 8.5 8.7 9. 0 watts 
*When used as a rf Plate-and Screen-Pulsed Amplifier, Pulse Plate Input Power 8.7 11..;0 13. 0 kilowatts 

the grid drive must also be pulsed to avoid over-heating Pulse Plate Output Power 6.8 8. 8 10. 5 kilowatts 
this element during the inter-pulse periods. Duty 20 18 16 percent 

RADIO- FREQUENCY GRID-PULSED AMPLIFIER AND OSCILLATOR 

MAXIMUM RA TlliGS TYPICAL OPERATION 
DC PLATE VOLTAGE 10 MAX. KILOVOLTS DC Plate Voltage 5 7. 5 1 O kilovolts 
DC SCREEN VOLTAGE 2. 5 MAX. KILOVOLTS DC Screen Voltage 1. 5 1. 5 1. 5 kilovolts 
DC GRID VOLTAGE -1. 0 MAX. KILOVOLT DC Grid Voltage -680 -700 -725 volts 

PEAK CATHODE CURRENT** 5 . 4 MAX. AMPERES Pulse Plate Current** 0.87 0.87 0. 87 ampere 
PLATE DISSIPATION (AVG.) 400 MAX. WATTS Pulse Screen Current 70 70 70 ma 
SCREEN DISSIPATION (AVG.) 35 MAX. WATTS Pulse Grid Current 10 10 10 ma 
GrtID DISSIPATION (AVG.) 10 MAX. WATTS Peak RF Grid Voltage 800 820 845 volts 

Pulse Drive Power 8.0 8.2 8. 5 watts 
Pulse Plate Input Power 4.3 6.5 8. 7 kilowatts 
Pulse Plate Output Power 2.7 4.7 6. 6 kilowatts 
Duty 25 22 19 percent 

** The maximum peak cathode current rating refers to the instantaneous peak cathode current available. This 
rating is based on available emission throughout life of 80 milliamperes per watt of filament power. The pulse 
plate current data shown under the Typical Operation section refers to the de plate current component during 
the pulse . 

APPLICATION 
MECHANICAL 

Mounting- The 4PR400Amustbe operated vertically, 
base up or down. When tho SK-410 Air-System Socket is 
used in conj unction with the SK-406 Air Chimney, the socket 
must be mounted to the under surface of the chassis to main
tain proper air space between the plate seal and the chimney 
opening, otherwise plate seal cooling will be seriously 
impaired. 

In the event the SK-410 Air-System Socket is not used, the 
socket must provide clearance for the glass tip-off which 
extends from the center of the tube. The metal tube-base 
shell should be grounded by means of suitable spring fingers. 

Cooling- Adequate forced-air cooling must be pro
vided to maintain base-seal and plate-seal temperatures 
below 200° C and 225° C, respectively . In all classes of 
operation it is recommended that a heat-radiating con
nector, the Eimac HR-6 or equivalent, be installed on the 
anode terminal, and that a socket and chimney be employed 
which provides for proper seal cooling. When the Eimac 
4PR400A is operated at d-c or low frequencies in an Eimac 
SK-410 Air System Socket, complete with SK-406 Air 
Chimney and HR- 6 Heat Radiator, the minimum a irflow 
requirements to maintain seal temperatures at 200° C in 
50° C inlet air are tabulated : 

Seo level 10,000 Feet 

Ave. Plate Air Flow Plenum Pressure Air Flow Plenum Pressure 

Dissipation ICFM) Drop. (Inches ICFM) Drop. (Inches 

!watts) of Water) of Water) 

200 6.5 0.045 9.5 0.063 

300 8. 5 0.076 12. 5 O.llO 

400 10. 5 0. 125 15.5 0.180 

When the Eimac 4PR400A is used as a pulsed-amplifier 
or oscillator at frequencies above 30 Mc, additional cooling 
may be required to compensate for the effects of plate and 
base-seal heating caused by r-f charging currents and 
dielectric losses. Since the amount of seal heating varies 
with tlie particular application, it i s suggested that the user 
monitor the seal temperatures to determine the adequacy 
of the cooling air. 

Cooling air should be applied befo re or simultaneously 
with the application of filament voltage and may be removed 
simultaneously with filament voltage. In any questionable 
situation, the only criterion for adequate cooling is temper
ature. Tube temperature may be measured conveniently 
by using a temperature-sensitive paint. 

ELECTRICAL 

Filament Voltage- For maximum tube life the fila
ment voltage, as measured directly at the filament pins , 
should be 5. 0 volts. Variations in filament voltage must 
be kept within the range of 4. 75 to 5. 25 volts. 

- 2 -
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When the 4PR400A is utilized in pulse applications where 

high peak currents are demanded, filament voltage must be 
maintained at the rated value; the normally allowable five
percent variation in this voltage cannot be tol e rated if the 
tube 's peak- current capabilities are to be realized. 

Element Dissipation- Under normal operating con
ditions , the average plate diss ipation of the 4PR400A should 
not be allowed to exceed 400 watts. Dissipation in excess 
of this maximum rating is permissable for short periods 
of time, such as during tuning procedures . 

The average power di ssipated by the screen- grid and the 
control-grid must not exceed 35 watts and 10 watts, r espec
tively . 

Cut-Off Characteristics- The Plate Current Cut-Off 
Characterist ics of the 4PR400A are shown in the graph 
below. These curves indicate the value of negative grid 
voltage required to maintain a plate-current flow of 50 
m icroamperes or less at the various plate and screen volt
ages noted. These curves were plotted from a "typ ical" 
tube whose electrical characteristics closely approximate 
the mean value in the tube test specification. 
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Each 4PR400A is tested to insure proper cut- off char ac
teristics at maximum ratings. This cut- off test is made 
with a plate voltage of 20 KV, a screen voltage of 1. 5 KV, 
with the grid voltage adjusted to maintain a plate current of 
10 microamperes. Under these test conditions the negative 
grid bias must not exceed 67 5 volts. Due to tube- to- tube 
variation this cut- off point will vary and the typical range 
can be expected to be between - 500 volts and - 65 0 volts. 

Pulse-Modulator Service- The data shown in the 
"Typical Operating" section of Pul se- Modulator Service 
was calculated assuming a rectangular plate voltage wave
form, ignoring the effects of shunt capacity . In reality, 
the total shunt capacitance (including the output capacity of 
the tube, stray capacitance, etc . ) affects the output wave 
form and can have considerable effect on plate dissipation. 
Since the actual plate wave form is not rectangular, even 
though the grid pulse is , additional power will be dissipated 
dnring the rise time and can, under some circumstances, 
be much greater than that dissipated during the remainder 
of the pulse. The total powe r dissipated is then the sum of 
the power dissipated during the rise time and the power 
dissipated during the r emainder of the pulse. 

Special Applications 
If i t i s d esired to operate this tube under conditions 

widely differ ent from those given here, write to Power 
Grid Tube Marketing, Eimac Division of Varian Associ
a tes, 301 Industria l Way, San Carlos, California, for 
information a nd recommendations . 

EIMAC 4PR400A 
TYPICAL 

PLATE CUT-OFF 
CHARACTERISTICS 
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DIM EN$ 10NS IN I NCHES 

DIMENSIONAL DATA 

MIN. MAX. NOM. 

5-7/8 6-3/8 
3·9/16 D. 

5 - 1/8 5 - 5/8 

.350 DIA. 365 DIA. 
21/64 

7/16 

31/32 

1/4 

3/4 
1/4 D. 

2 -3/4 D. 

5/16 D. 

1/2 D. 
1-5/8 D. 

I-V4D. P.C 
.185 DIA . . 191 DIA . 

30" 
60" 
45• 

G2 



I 

tn 

~ + .1 0 0 - - - --'- - - :- ~ - - - ~ - - - - :- - ""7 - - ' - - - - - 50 
w 
Q. 

:E 
<t 
I 

1-z 
w 
a,:: 
a,:: 
:::> 
u 
0 
a,:: 
(!) 

100 

0 
--------------- - ' - · ----- 150 

_ --·---j-- -:- - """7 --- 200 -.100 - -==---==---=-----=--- - -------= = -- -)- --- -.- - ...,. ---250 

l 2 3 

PLATE VOLTAGE-KILOVOLTS 

6 

.,, 
5 ... 

"' ... ... 
~ 
< 
I ... z ... 

"' 4 "' ~ 
u 
z ... ... 
"' u .,, 
Q 3 z 
< ... ... 
< ... ... 

2 

l 

0 1 2 

w 
(!) 
< 
1-
-' 
0 
> 
0 
ii 
(!) 

EIMAC 4PR400A 
TYPICAL PLATE 

CHARACTERISTICS 

SCREEN VOLT AGE=l 500 VOL TS 
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EIMAC 4PR400A 
TYPICAL 

CONSTANT CURRENT 
CHARACTERISTICS 
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E I MAC 
Division of Varian 

R A 

The Eimac 8189/ 4PR1000A is a pulse tetrode intended for use in pulse-modulator, 
pulsed-amplifier, and pulsed-oscillator service. This compact, high vacuum, radial-beam 
tetrode, incorporating a Pyrovac plate and non-emitting grids , is recommended for use 
in new equipments where high voltage, high current, or high duty factor is encountered . 

Cooling of the tube is accomplished by radiation from the plate and by circula

tion of forced-air through the base and around the envelope. Cooling can be simpli

fied by the use of the Eimac SK-510 Air-System Socket and the SK-506 Air Chimney. 

ELECTRICAL 
Filament: . Thoriated tungsten 

Voltage 
Current 

GENERAL CHARACTERISTICS 

Amplificat ion Factor { Grid to Screen) 
Direct lnterelectrode Capacitances, Grounded Cathode: t 

Grid-Plate 
Input 
Output 

Transcondwctance (1 • = 300 ma) 
Highest Frequency for Maximum Ratings 

MECHANICAL 

Min. Norn. Max. 
7.5 volts 

20.0 22 .7 amperes 
6.9 

- 0.35 uuf 
23.8 32 .4 
6.8 9.4 

10,000 
110 

uuf 
uuf 

um hos 
me 

8189 
4PR1000A 
RADIAL-BEAM 

PULSE TETRODE 

• 
MODULATOR 
OSCILLATOR 
AMPLIFIER 

Base -
Basing 
Recommend Socket 
Operat ing Position 
Maximum Operating Temperatures: 

5-pin metal shell 
See drawing 

Eimac SK-510 Air-System Socket 
Vertcial, base down or up 

Base Seals 
Plate Seal 

Cool ing 
Recommended Heat-Dissipating Plate Connector 
Maximum Over-all Dimensions: 

Length 
Diameter -

Net We ight {tube only) 
Shipping Weight 

t in Shielded Fixture 

PULSE MODULATOR SERVICE 
MAXIMUM RATINGS 
D-C PLATE VOLTAGE -
D-C SCREEN VOLTAGE -
D-C GRID VOLTAGE 
PEAK PLATE CURRENT -
PLATE DISSIPATION (AVE.) 
SCREEN DISSIPATION (AVE. ) 
GRID DISSIPATION (AVE.) 

30 MAX. KILOVOLTS 
2.5 MAX. KILOVOLTS 

-1.0 MAX. KILOVOLTS 
8.0 MAX. AMPERE S 

1000 MAX. WATTS 
75 MAX. WATTS 
25 MAX. WATTS 

TYPICAL OPERATION 

D-C Plate Voltage 
D-C Screen Voltage 
D-C Grid Voltage 
Pulse Plate Voltage 
Pea~ Plate Current 
Pulse Screen Current 
Pulse Grid Current 
Pulse Pos. Grid Voltage 
Pulse Drive Power 
Pulse Plate Input Power 
Pulse Plate Output Power 
Duly 

(Effective 12-15-65) Copyright 1962, 1965 by Varian Associates 

20 
1.5 

--335 
17.7 

8.0 
1.25 
0.2 
200 
107 
160 

- 140 
4.0 

150°c 
200°c 

r.adiation and forced-air 
Eimac HR-8 

9.63 inches 
5.25 inches 

1.5 pounds 
12 pounds 

25 30 Kilovolts 
1.5 1.5 Kilovolts 

-360 -380Volts 
22.7 27.7 Kilovolts 

8.0 8.0 Amperes 
1.25 1.25 Amperes 
0.2 0.2 Ampere 

200 200 Volts 
112 116Walts 
200 240 Kilowatts 
180 220 Kilowatts 
4.0 4.0 Percent 
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RADIO-FREQUENCY PLATE AND SCREEN-PULSED AMPLIFIER AND OSCILLATOR* 

MAXIMUM RATINGS TYPICAL OPERATION 
PEAK D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE -
D-C GRID VOLTAGE 

20 MAX. KILOVOLTS 
2.5 MAX. KILOVOLTS 

-1.0 MAX. KILOVOLTS 
PEAK CATHODE CURRENT (Note 1) 12.0 MAX. AMPERES 
PLATE DISSIPATION (AVE.) 1000 MAX. WATTS 
SCREEN DISSIPATION (AVE.) 75 MAX. WATTS 
GRID DISSIPATION (AVE.) 25 MAX. WATTS 

*When used as a R-F Plate and Screen-Pulsed Amplifier, the 
grid drive must also be pulsed to avoid overheating this ele
ment during the inter-pulse periods. 

RADIO-FREQUENCY GRID-PULSED AMPLIFIER 

MAXIMUM RATINGS 
D-C PLATE VOLTAGE 15 MAX. KILOVOLTS 
D-C SCREEN VOLTAGE 2.5 MAX. KILOVOLTS 
D-C GRID VOLTAGE -1.0 MAX. KILOVOLTS 
PEAK CATHODE CURRENT (Note 1) 12.0 MAX. AMPERES 
PLATE DISSIPATION (AVE.) • 1000 MAX. WATTS 
SCREEN DISSIPATION (AVE.) 75 MAX. WATTS 
GRID DISSIPATION (AVE.) - 25 MAX. WATTS 

Pulse Plate Voltage 
Pulse Screen Voltage -
D-C Grid Voltage 
Pulse Plate Current ( Note 1) 
Pulse Screen Current • 
Pulse Gr id Current 
Peak R-F Grid Voltage 
Pu lse Dr ive Power 
Pulse Plate Input Power 
Pulse Plate Output Power 
Duty 

AND OSCILLATOR 

TYPICAL OPERATION 
D-C Plate Voltage 
D-C Screen Voltage . 
D-C Grid Voltage 
Pulse Plate Current ( Note 
Pulse Screen Current -
Pu lse Grid Current 
Peak R-F Grid Voltage 
Pulse Drive Power 
Pulse Plate Input Power 
Pulse Plate Output Power 
Duty 

1) 

10 15 20 Kilovolts 
1.5 1 .5 1 .5 Kilovolts 

--480 -510 -535Volts 
1. 95 1. 95 1. 95 Amperes 
0.32 0.32 0.32 Ampere 
0.02 0.02 0.02 Ampere 
735 7b0 785 Volts 
14. 7 15.2 15. 7 Watts 
19.5 29.3 39.0 Kilowatts 
17.0 23.0 31.5 Kilowatts 
15.0 15.0 12.0 Percent 

10 12 .5 15 Kilovolts 
1.5 1.5 1.5 Kilovolts 

--480 -495 -510Volts 
1.95 1.95 1.95 Amperes 
0.32 0.32 0.32 Ampere 
0.02 0.02 0.02 Ampere 
735 745 7b0 Volts 
14.7 15.0 15.2Watts 
19.5 24.4 29 .3 Kilowatts 
17.0 18.b 23.0 Kilo-watts 
15.0 15.0 15.0 Percent 

Note 1: The maximum peak cathode current rating refers to the instantaneous peak ca thode current available. This rating is based 
on an available emission throughout life of 80 mill iamperes per watt of filament power. The pulse plate current data shown 
under the Typical Operation sections refers to the d-c plate current component during the pulse. 

APPLICATION 
MECHANICAL 

Mounting-The 4PR1000A must be operated vertical
ly, base up or down. \Vhen the SK-510 Air-System 
Socket is used in conjunction with the SK-506 Air 

Chimney, the socket must be mounted to the under 

surface of the chassis to maintain proper air space be

tween the plate seal and the chimney opening, other
wise plate seal cooling will be seriously impaired. 

In the event the SK-510 Air-System Socket is not 
used, the socket must provide clearance for the glass 
tip-off which extends from the center of the tube. The 
metal tube-base shell should be grounded by means of 
suitable spring fingers . 

COOLING-Adequate forced-air cooling must be pro
vided to maintain base-seal and plate-seal temperatures 
below 150° C and 200° C, respectively. In all classes 
of operation it is recommended that a heat-radiating 
connector, the Eimac HR-8 or equivalent, be installed 
on the anode terminal, and that a socket and chimney 
be employed which provides for proper seal cooling. 
When the Eimac 4PR1000A is operated at d-c or low 
frequencies in an Eimac SK-510 Air System Socket, 
complete with SK-506 Air Chimney and HR-8 H eat 
Radiator, the minimum airflow requirements to main
tain seal temperatmes at 150 ° C in 50° C inlet air 
are tabulated below: 

Sea Level 10,000 Feet 

Ave . Plate Air Flow Plen um Pressure Air Flow Plenum Pressure 
Dissipation (CFM) Drop. ( Inches (CFM) Drop. (Inches 

(watts) of Water) of Water) 

600 17.0 0.30 24.0 0.45 

800 20.0 0.40 28.0 0.56 

1000 2,5.0 0 . .55 36.0 0.80 

When the Eimac 4PRIO00A is used as a pulsed
amplifier or oscillator at frequencies above 30 Mc, 
additional cooling may be required to compensate for 
the effects of plate and base-seal heating caused by 
r-f charging currents and dielectric losses. Since the 
amount of seal heating varies with the particular appli
cation, it is suggested that the user monitor the seal 
temperatures to determine the adequacy of the cooling 
air. 

Cooling air should be applied before or simultan
eously with the application of filament voltage and 
may be removed simultaneously with filament voltage. 
In any questionable situation, the only criterion for 
adequate cooling is temperature. Tube temperature 
may be measured conveniently by using a ternpernture
sensitive paint. 

ELECTRICAL 
Filament Voltage-For maximum tube life the fila
ment voltage, as measured directly at the filament pins, 
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should be 7 .. 5 volts. Variations in filament voltage must 
be kept within the range of 7.13 to 7.87 volts. 

When the 4PR1000A is utilized in pulse applica
tions where high peak currents are demanded , filament 
voltage must be maintained at the rated value; the nor
mally allowable five-percent variation in this voltage 
cannot be tolerated if the tube's peak-current capabil
ities are to be realized. 

Element Dissipation-Under normal operating condi
tions, the average plate dissipation of the 4PR 1000A 
should not be allo\\'ed to exceed 1000 \\'atts. Dissipa
tion in excess of this maximum rating is permissable 
for short periods of time, such as during tuning pro
cedures. 

The a\·erage power dissipated by the screen-grid 
and the control-grid must not exceed 75 watts and 
2.5 watts, respectively. 

Cut-Off Characteristics-The Plate Current Cut-Off 
Characteristics of the 4PR1000A are shown in the 
graph below. These curves indicate the value of nega
tive grid voltage required to maintain a plate-current 
flow of .50 microamperes or less at the various plate 
and screen voltages noted. These curves were plotted 
from a "typical" tube whose electrical characteristics 
closely approximate the mean value in the tube test 
specification. 

Each 4PR1000A is tested to insure proper cut-off 
characteristics at maximum ratings. This cut-off test 
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is made with a plate voltage of 30 KV, a screen volt~ge 
of 2.5 KV with the grid voltage adjusted to maintain 
a plate current of 10 microamperes. Under these 
test conditions the negative grid bias must not exceed 
GOO volts. Due to tube-to-tube variation this cut-off 
point will vary and the typical range can be expected 
to be between -470 volts and -585 volts. 
Pulse-Modulator Service-The data shown in the 
"Typical Operating" section of Pulse-Modulator Serv
ice was calculated assuming a rectangular plate voltage 
\\'ave-form, ignoring the effects of shunt capacity. In 
reality, the total shunt capacitance (including the out
put capacity of the tube, stray capacitance, etc.) 
affects the output wave form and can have consid
erable effect on plate dissipation. Since the actual 
plate waveform is not rectangular, even though the 
grid pulse is, additional power will be dissipated 
during the rise time and can, under some circum
stances, be much greater than that dissipated during 
the remainder of the pulse. The total power dissipated 
is then the sum of the power dissipated during the 
rise time and the power dissipated during the re
mainder of the pulse. 
Special Applicat ions - If it is desired to operate 
this tube under conditions widely different from 
those given here, please write to Power Grid 
Tube Marketing, Eimac, a division of ·Varian 
Associates, 301 Industrial way, San Carlos, Cali
fornia, for inform ation and recommendations . 
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DIMENSION• IN INCHI!• 
OIMIENSIONAL DATA 

RIEi". MIN. MAX. NOM. 

A 8.875 9,625 9.250 
8 8,000 8,750 8 .375 
C 5.250 
D 3.625 
E .313 
F .825 ,925 .875 

PLATE G 1.110 1.140 1.250 

H .559 .573 .566 
J .484 
K so• 
L 30• 
M 30-
N 1.495 1.505 1.500 
p .371 .377 .374 
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A 

0 00 
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EIMAC 

The Eimac 6C2 I is a high-vacuum power triode designed for pulse-modulator 
service at d-c plate voltages up to 30 kilovolts and peak plate currents as high 

as 15 amperes. 

The 6C2 I is forced-air and radiation cooled, has a maximum plate-dissipa

tion rating of 300 watts, and, in pulse modulator service, will deliver up to 375 

kilowatts to a resistive load with 7.5 kilowatts of driving power. 

GENERAL CHARACTERISTICS 

ELECTRICAL 
Filament: Thoriated Tungsten 

Voltage 

Current 
Amplification Factor (Average) 

Direct lnterelectrode Capacitances (Average) 

Grid-Plate 

Input 

Output 
Transconductance ( lb= I 00 ma., Eb= 2000v. I 

MECHANICAL 
Base 
Connections 

Socket 

Mounting Position 

Cooling -

8.2 volts 

17.0 amperes 

30 

4.3 µ.µ.f 

9.5 µ.µ.f 

0.7 µ. µ.f 

6100 µ.mh os 

Maximum Temperature of Grid & Plate Seals 
Recommended Heat Dissipating Plate and Grid Connectors 
Maximum Overall Dimensions: 

Length 
Diameter 

Net Weight 

Shipping Weight 

MAXIMUM RATINGS 
Pulse Modulator Service ( Per Tube) 

D-C PLATE VOLTAGE 

D-C GRID VOLTAGE 

PEAK POSITIVE PLATE VOLTAGE 

PEAK POSITIVE GRID VOLTAGE 

PEAK PLATE CURRENT -

AVERAGE GRID DISSIPATION 

AVERAGE PLATE DISSIPATON 

30 MAX. KILOVOLTS 

-2.0 MAX. KILOVOLTS 

35 MAX. KILOVOLTS 

1.6 MAX. Kl LOVOLTS 

15 MAX. AMPERES 

50 MAX. WATTS 

300 MAX. WATTS 

(Revised 12-15-65) Copyright 1954, 1965 by Varian Associates 

TYPICAL OPERATION 
D-C Plate Voltage -
D-C Grid Voltage -
Pulse Plate c ~rren t 
Pulse Grid Current• 
Pulse Pos itive Grid Voltage 
Pulse Grid Driving Power• 
Load: Resist ive 
Duty 
Pulse Voltage Output 
Pulse Power Input -
Pulse Plate Dissipation 
Pulse Power Output 
• Approximate values. 

6C21 
PULSE TRIODE 

• 
MODULATOR 

AMPLIFIER 

50-watt jumbo 4-pin 
See drawing 

E. F. Johnson Co. 123-211, 
National Co. XM-50 or 
equivalent. 

Vertical, base down or up 

Forced Air and Radiation 

225 ° C. 
Eimac HR-8 

12- % inches 

5- 1/s inches 

1.3 pounds 
5.8 pounds 

28 kilovolts 
-1.5 kilovolts 

15 amperes 
3.0 amperes 

I 000 volts 
7 .5 kilowatts 

1650 ohms 
.002 

25 kilovolts 
420 kilowatts 

45 kilowatts 
375 kilowatts 
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APPLICATION 

Mounting-The 6C2 I must be mounted vertically, 
base down or up. The leads to the plate and grid 
terminals should be flexible, and the tube must be 
protected from vibration and shock. 

Cooling-Forced-air cooling of the filament stem 
structure is required. Base cooling requires a mini
mum air flow of 2 1/i cubic feet per minute directed 
through the tube base toward the filament press. 
If the hole in the socket is at least I inch in diam
eter and the manifold is the same diameter , a 
static pressure of 1/ 4 inch of water is required at 
the manifold to provide the 2 1/i cubic feet per 
minute. Heat Dissipating Connectors ( Eimac HR-8 
or equivalent) must be used at the plate and grid 
terminals and unobstructed circulation of air 
around the tube is required in sufficient quantity 
to prevent the temperatures of grid and plate seals 
from exceeding 225°C. Forced ventilation of com
partments or equipment in which the tube is lo
cated is always beneficial, though not necessarily 
required. 

Tube temperatures may be measured with the aid 
of "Tempilaq", a temperature-sensitive lacquer 
manufactured by the Tempil Corporation , 132 
West 22nd Street, New York 11 , N. Y. For satis 
factory results , Tempilaq must be sprayed on the 
surface to be measured in a thin coat, covering as 
small an area as will serve the purpose . 
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ELECTRICAL 

Filament Voltage-For optimum tube life the fila
ment voltage, as measured directly at the base 
pins, should be the rated value of 8.2 volts. Varia
tions should be kept within the range of 7.9 to 8.5 
volts. All four socket terminals should be used, 
with two placed in parallel for each filament con
nection. 

Plate Dissipation-Under normal operating condi
tions, the plate dissipation should not be allowed 
to exceed the maximum rating of 300 watts. Plate 
dissipation in excess of the maximum rating is 
permissable for short periods of time, such as dur
ing adjustment procedures. 

Operation-The 6C2 l may be operated with in
ductive or resistive loads, provided only that the 
maximum ratings are not exceeded. The ratings 
listed for pulse modulator service are for opera
tion at peak plate currents of 15 amperes and 
pulse lengths up to l 00 milliseconds. Further 
information on pulse operation, such as tube lim
itations under long (l 00 milliseconds or more) 
pulse conditions, is contained in "Pulse Serv ice 
Notes" obtainable from Eimac Division of Varian 
on request. If it is desired to operate the 6C2 l 
under conditions widely different from those 
given for pulse modulator service, write Eimac 
Division of Varian for information and recom
mendations. 

Useful information about pulse circuits may be obtained 
from such publications as "Pulse Generators," volume 5 of 
the MIT Radiation Laboratory Series, by McGraw-Hill, 1948. 

EIMAC 6C21 
PLATE CUTOFF 

CHARACTERISTICS 

5 10 15 20 25 30 
PLATE VOLTAGE-KILOVOLTS 



-----------------------------iii!, 6C21 -

7 
8 NOM. 

.566 ± .007 

ANODE---

.484 MIN. 

27 
32 NOM. 

I 
5 8 DIA. MAX. 

I 
I 

' ' a io o 2 4 :t: 4 ----+-----, 

FILAMENT 

GRID 

FILAMENT 

BOTTOM VIEW 

!LAMENT CONNECTED 
TO 2 INTERNALLY 

FILAMENT CONNECTED 
TO I INTERNALLY 

DIMENSIONS 
IN INCHES 

I.I 5 
1.185 

AIR INTAKE 

.380 DIA 

.390 · 

.075 
.110 

1.840 DI 
1.867 

I 2 2 DIA . 
NOM. 

9 HOLES MIN. IN BASE TO 
PROVIDE AIR OUTLET 
FOR STEM COOLING 
3 
aDIA. NOM. 

I 
4 DIA. NOM. 

2 HOLES 

.680 

.700 

.187 ¼ .003 DIA . 
4 PIN"S" 

ON FINISHED TUBE ADD .060 MAX. 
FOR SOLDER 

BASE DETAIL 
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other products 
EI MAC division of Varian 

Main office: 301 Industrial Way, San Carlos, CA 94070 

Look in the general section for
A quick guide to EI MAC products and services oiered in this catalog. 

Including ... 

• Your nearest distributor of modern , fully guaranteed EL\1AC electron 
tu bes and accessories. 

• Your nearest Varian/EJMAC Field Engineer, who stands ready to gi\·e 
you immediate engineering assistance, information on deliveries and 
prices, or to provide other information not found in this catalog. 

• EIMAC tube type numbering system. 

• EIMAC/JEDEC cross-reference list. 

Important EI MAC extras ... 
APPLICATION ENGINEERING. The E IMAC Application Engineering 
Department is available at all times for consultation. New tube operating 
techniques are continually being explored, tested and proven by EIMAC 
engineers, whose combined knowledge and experience are at your service. 
E IMAC Application Bulletins covering various uses of En1AC products 
arc available upon request. 

FIELD ENGINEERING. Serving as an extension of the Varian/EIMAC 
Application Engineering Department outside the ETMAC Division plant, 
the Field Engineers cover the United States, and numerous foreign countries, 
operating out of offices in major cities. They will help you personally with 
experimental work, circuits, technique, etc. Engineers from the EIMAC 
plant are available, too, for field consultation. As Ell\fAC tubes are world 
renowned, the same services extend to countries overseas through the 
Varian/EH.fAC export operations and overseas offices. 

t 
l 



TECHNICAL DATA 

EIMAC VS-2, VS-4 and VS-6 are single pole, do u b 1 e throw, electro
magnetically actuated vacuum switches designed for high voltage applica
tions where a compact, fast-acting vacuum switch is required. 

The VS-2 and VS-4 are identical e 1 e ctr i ca 11 y and are intended for 
switching radio-frequency circuits at moderate values of current. These 
two switches differ only in physical characteristics , the VS-4 being shorter. 

The VS-6 is intended for pulse switching .applications where high peak 
currents are encountered. These switches are designed to be used with 
EIMAC 12 volts and 24 volts direct-current coils. 

GENERAL CH ARACTERISTICSl 
ELECTRICAL 

Peak rf hold-off voltage ...............•.... 
Rf Contact Current (1-15 MHz) ............... . 

(30 MHz) . . . . . . . . ...... . 
Pulse Current (see note) 

VS-2 

20,000 
7.5 
5.0 

VS-4 

20,000 
7.5 
5.0 

VS-2 
VS-4 
VS-6 

VACUUM SWITCH 

VS-6 

22,000 volts 
amperes 
amperes 

150 amperes 

(Note) Pulse duration less than 2. 5 microseconds , pulse repetition rate less than 400 pps. 
Pulse train = 0.5 seconds. 

Maximum Contact Resistance: 

Normally closed contact ................ . . . . 
Nonnally open contact . ........ .. . . ....... . 

Maximum Contact closing time 

MECHANICAL 

Dimensions ...... . 
Weight (Approximate) 

Coil Data : 

Part Number 
Resistance (nominal) ..... 

0.03 
0.05 

20 

0.03 
0.05 

20 

0.03 ohms 
0.05 ohms 

20 millisec. 

. . . . . . . . . . . . . . . . . . . See drawings 
. . . . . . . . . . . 2oz; 56.7 gm 

12 volt coil 
051270 

30 

24 volt coil 
051271 

115 ohms 

1. Charact eri s t ics and operat ing va lues are based upon performance t est s . These f igu res may change w ithout not ice 
as the result of additi onal data or produc t refinement. EIMAC Div i sion o f Var i an should be consulted before us ing 
th is information for final equi pment d esi gn . 

(Effective 9-1-75) © 1970, 1975 EIMAC division of Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way I san carlos / california 94070 



0 VS-2 VS-4 VS-6 

MOUNTING - The operating coil is mounted in 
rubber grommets over the glass barrel on the arm 
containing the iron core. The non-magnetic end 
of the coil is placed toward the contacts. 

In order to prevent damage from shock and vi
bration, the switch should be fastened to the 
equipment with rubber covered metal strips over 
the glass tubing. 

-------1 Q >----~-i 

CONT ACTS - The normally open con tact is 
housed in the glass barrel containing the iron 
core: the normally closed contact being directly 
oposi te this core. 

DC RATINGS - While not designed for de ap
plications, the VS series may be used at reduced 
ratings in de service. The following ratings have 
been established: 

Voltage
Current -

DIM MIN . 
A 4.750 
B 3.000 
C 1.687 
D 3.437 
E 0 .090 
F 0.468 
G 0 .343 
H - -
J - -

K 0.750 
M 0.437 
N 0 .090 
p 0 .343 

VS-2 

14,000 
4 

VS-4 

14,000 
4 

VS-6 

14,000 Vdc 
6 Ade 

DIMENSIONAL DATA 
INCH ES MILLIMETERS 

MAX. REF. MIN . MAX. REF. 
4.875 - - 120.65 123.82 - -
3.125 - - 76.20 79.37 - -
1.812 - - 42.85 46.02 - -
3 .562 - - 87.30 90.47 - -
0.103 - - 2 .29 2.62 - -
0 .531 - - 11.89 13.49 - -
0.406 - - 8.71 10.31 - -

- - 9/16 * - - - - 4 .76* 
- - 1.031 - - - - 26.19 

I 000 - - 1905 25.40 - -
0.562 - - I 1.10 14.27 - -
0 .103 - - 2.29 2 .62 - -
0.406 - - 8.71 10.31 - -

----~ D i-------i Q - - - - 2-1/32"" - - - - 51.59"" 

A 

2 

G 

NONMAGNETIC 

I END 

OUTLINE 
QF COIL 

R 0.343 0.406 
s - - 0 .750 
T 0.437 0 .562 
u 0.090 0 .103 

* LO.COIL 
* lW.D.COIL 

VS-2 

- - 8.71 10.31 - -
- - - - 19.05 - -
- - 11.10 14.27 - -
- - 2.29 2 .62 - -



B 

A 

✓t~ 
/ '\ 

I -+----
\ 

' ..... .. 
® 
Q 

I 
I 

/ 

0 

OUTLINE 
OF COIL 

VS-2 VS-4 VS-6 e® 

DIMENSIONAL DATA 

DIM 
INCHES MILLIMETERS 

MIN . MAX. REF . MIN . MAX . REF. 
A 4453 4.577 113. 11 116.25 
B 2 .922 3.046 74.22 77.37 
C 1.469 1.593 37.31 40.46 
D 3.437 3 .562 87.30 90.47 
E 0.090 0 .103 2.29 2 .62 
F 0.469 0 .531 11.91 13.49 
G 0 .297 0 .359 754 9.12 
H )I( 1-
J 1.031 26.19 
K 0 .750 l.000 1905 2540 
M 0.438 0 .562 11.12 14.27 
N 0 .090 0 .103 2.29 2.62 
p 0 .343 0.406 8.71 10.31 
Q ::1(::1( #:I:' 

R 0.156 0 .218 3 .96 5.54 
s 0.750 19.05 
T 0.438 0 .562 11.12 14.27 
u 0 .090 0 .103 2.29 2 .62 

(IN) (MM) 

I ;I(. 0 .562 I.D. COi L I 
n2 031 O.D COIL5l.59 O.D. COIL 

VS-4 

3 



Ii?'® VS-2 VS-4 VS-6 

... i- ... ,,, ' 
/ I ' 

' I 
I --r- - -

\ 1 
'--- ·----

I 
\ I 

, 
' -~ 

~ 

' ,,. 

® 
Q 

OUTLINE 
OF COIL 

B 

E A 

NONMAGNETIC I 

END I 
®---J 

I+$ 
s l~ 
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DIMENSIONAL DATA 

DIM 
INCH ES 

MIN . 
A 4.750 
B 3,000 
C 1.687 
D 3.437 
E 0.090 
F 0.484 
G 0 .343 
H - -
J - -
K 0 .750 
M 0.468 
N 0 .090 
p 0 .343 
Q - -
R 0.343 
s - -
T 0.468 
u 0.090 

'l(. 1.D. COIL 
* * O.D . COIL 

VS-6 

MAX. 
4.875 
3.125 
1.812 
3 .562 
0.103 
0.515 
0.406 
- -
- -

l.000 
0.531 
0.103 
0.406 
- -

0.406 
0 .750 
0.531 
0 .103 

REF . 
- -
- -
- -
- -
- -
- - . 
- -

9/16 * 
1.031 
- -
- -
- -
- -

2-1/ 32" 
- -
- -
- -
- -

MILLIMETERS 
MIN . MAX . REF 
120.65 123.82 - -
76.20 7937 - -
42.85 46.02 - -
87.30 90.47 - -
2.29 2.62 - -
12.29 13.08 - -
8.71' 10.31 - -
- - - - 4.76~ 
- - - - 26.19 

19.05 25.40 - -
11.89 13.49 - -
2.29 2.62 - -
8.71 10.31 - -
- - - - 51 .59*"" 

8.71 10.31 - -
- - 1905 - -

11.89 13.49 - -
2.29 2 .62 - -

--

,-



TECHNICAL DATA 

CONTACT FINGER STOCK 

EIMAC Preformed Finger Stock is a prepared strip of spring ma
terial, slotted and formed into a series of fingers , designed to make 
a sliding contact. 

EIMAC Finger Stock provides excellent circuit continuity bet
ween components with adjustable or moving contact surfaces. It is 
especially suitable for making connections to tubes with coaxial 
terminals or to moving parts , such as long line and cavity circuits. 
It is also useful as an electrical " weather stripping" around doors 
in equipment cabinets and "screen" rooms. 

The base material is a non-ferrous spring alloy, heat treated for 
more positive spring action and silver plated for better rf conduc
tivity. 

CF-100, CF-700, and CF-800 incorporate " spooned" fingers to 
prevent scratching the contact surface (see drawings on reverse 
side of sheet) 

EIMAC Contact Finger Stock is supplied in 36-inch lengths 
(91 cm). 

FINGER STOCK CURRENT RATING 

CF-600 

Cf-500 

CONTACT 
FINGER 
STOCK 

CF-100 
THROUGH 

CF-900 

MINIMUM 
MAXIMUM CURRENT DEFLECTION 

TYPE INCH MM AMPS. PER AMPS. PER INCH OF AMPS. PER CM OF 
FINGER FINGER STOCK FINGER STOCK 

CF-100 .015 (.38) 7.8 47.2 18.7 
CF-200 .015 (.38) 7.8 47.2 18.7 
CF-300 .025 (.63) 5.7 34.6 13.6 
CF-400 .025 (.63) 5.7 34.6 13.6 
CF-500 .030 (.76) 7.8 47.2 18.7 
CF-600 .030 (. 76) 7.8 47.2 18.7 
CF-700 .015 (.38) 7.8 47.2 18.7 
CF-800 .035 (.89) 6.4 38.7 15.3 
CF-900 .015 (.38) 3.9 47.2 18.7 

(Revised 6-15-71) © 1962, 1966, 1971 Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



CF-100-900 

EIMAC Contact Finger Stock is heat treated to a minimum tensile strength of 170,000 pounds 
per square inch. 

No further forming of the material should be attempted. The minimum bending radius of curva

ture for the material is 0. 75 inch. It may be secured by any suitable mechanical means or by soft 
soldering. If torch-soldering is attempted , extreme care must be exercised to prevent overheating 
which will anneal the material, resulting in loss of its elastic properties. 

EIMAC Contact Finger Stock is available in the following semi-finished states: 

CF-101 through CF-901: Slotted and formed (Not heat treated or plated) 
CF-102 through CF-902: Slotted, formed, and heat treated (Not plated) 
CF-103 through CF-903: Slotted , formed, and plated (Not heat treated) 

Contact Finger Stock which has not been heat treated can be formed to different shapes by the 
user, after which it may be heat treated. 

A suitable heat treating schedule consists of holding the unplated material at 600° ±5°F for 
2.5 hours in air, after which it must be cleaned and plated. Heat treating the material in a con
trolled atmosphere such as cracked natural gas, disassociated ammonia , or forming gas will mini
mize oxidation. Finger stock should be held in a suitable jig or fixture during heat treating to 

prevent deformation. 
The Finger Stock current rating is based on a temperature rise of 50° C at the point of contact 

with one piece of finger stock making contact with another identical piece. Contact pressure is 
controlled by assuring that the deflection at the point of contact is at least as great as indicated 
in the table on page 1. 

For long term operation the finger stock temperature should not exceed 150° C (300° F). The 
material may be heated to 260° C (500°F) for a short period such as required for soft soldering. 

Temperature rise is proportional to current squared. It will be affected by the temperature of 
the surface to which contact is made and by the amount and temperature of cooling air if used. 



CF -100 -900 

Dimensions in Inches 
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CF-100-900 

Dimensions in Millimeters 
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EIMAC 
HR HEAT 

DISSIPATING 
CONNECTORS 

Ei1nac HR Heat-Dissipating Connectors are used to 
make electrical connections to the plate and grid terminals 
of Eirnac tubes , and, at the same time, provide efficient 
heat transfer from the tube element and glass seal to the 
air. The HR connectors aid materially in keeping seal 
temperatures at safe values. However, it is sometimes 
necessary to forced-air cool the connector by means of a 
small fan or blower. In such cases the air flow should be 

PLATE GRID 
TUBE CONNECTOR CONNECTOR 

2-25A HR-1 ........ 

2-S0A HR-3 .... ........ 
2-1500 HR-6 .......... ... . 

2-240A HR-6 
2-2000A HR-8 ... ........... 

3C24 HR-1 HR-1 

4-65A HR-6 
4-125A HR-6 .............. 

4-250A HR-6 
4-400A HR-6 ............. . 

4-IOOOA HR-8 · •·· ... ... 

4E27 A / 5-1258 HR-5 
4PR60A HR-8 
6C21 HR-8 HR-8 

KY21A HR -3 
RX21A HR-3 
25T HR-1 
35T HR -3 ---
35TG HR-3 HR-3 
UH50 HR-2 HR-2 

parallel with the fins of the connector. Designed for 
use on the larger tubes, the HR-9 Heat-Dissipating 
Connector is provided with an air duct to conduct the 
cooling a ir directly to the glass seal. 

HR Heat-Diss ipating Connectors are machined from 
solid dural rod, and are supplied \\·ith the necessary 
machine screws. The table below lists the proper con
nectors for use with each Eimac tube type. 

PLATE GRID 
TUBE CONNECT OR CONNECTOR 

7STH-TL HR-3 HR-2 
l00R HR-8 
IOOTH-TL HR-6 HR-2 
VT127A HR-3 HR-3 
152TH-TL HR-5 HR-6 
250TH-TL HR-6 HR-3 

250R HR-6 .. 

253 HR-8 

304TH-TL HR-7 HR-6 

327A HR-4 HR-3 

450TH-TL HR-8 HR-8• 

592 / 3-200A3 HR-10 HR-5 

750TL HR-8 HR-8 
866A HR-8 
872A HR -8 
1000T HR-9 HR-9 
!SOOT HR-8 HR-8 
2000T HR-8 HR-8 

•The grid terminal of the 450TH -TL type t ube is now .563" in diameter. To accommodate existing equipment designed for the older styl e 450TH-TL 
having .098 " diamete r grid terminals, an adopter pin is provided with the newer tubes. Th is adapter pin is th readed so that it may be removed 
from the grid terminal ot the tube . The small grid terminal requires an HR-4 connector. 

(Effective 12-1-65) C 1954, 1965, 1969 by Varian Printed in U.S.A . 
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The Eimac SK-300A Air-System Socket is recommen
ded for use with those tube types listed at the bot
tom of the data sheet. The Eimac SK-306, SK-316 
and SK-1306 Air Chir,meys are av a i 1 ab 1 e for use 
with this socket. When this socket is used, connec
tion is made to each of the tube electrodes except 
the anode, by means of concentric rings of spring
finger contacts. The SK-300A is an improved ver
sion of the SK-300 with significantly reduced pres
sure drop at the air-flow rates used with these tubes. 
The cooling air horsepower requirements are appre
ciably lower for these tube types in an SK-300A as 
compared to the SK-300. 

BASE CONNECTION 

SK-300A 

AIR-SYSTEM 
SOCKET 

The SK-300A Air-System Socket consists of four concentric rings of spring-finger contacts. The socket 
is provided with two filament connectors with a ¼" diameter hole in each connector for making connec
tion to the inner and outer filament contacts, one 6-32 terminal is provided for DC connection to the 
screen-grid. RF connection to the screen-grid may be made directly to the collet. The SK-300A has four 
8-32 terminals for connection to the control-grid. The four contact rings are shown on the outline draw
ing. 

MAXIMUM WORKING VOLTAGE: 

Screen-Grid . 

Control-Grid . 

MATERIALS AND FINISHES 

3000 Vdc 

3000 Vdc 

The socket body is made from brass silver-plated. The contact material is a non-ferrous spring alloy, 
Beryllium-copper, per QQ-C-533, heat treated for spring action and silver-plated, per QQ-S-365, for good 
RF conductivity. The insulation material is Teflon and Alsimag 665 ceramic. 

INSTALLATION 

The SK-300A Air-System Socket can be mounted on a chassis deck, partition or pressurized compartment. 
Chassis mounting is accomplished by cutting a 7-3/ 16" hole in the chassis deck or partition. The socket 
is then placed in the hole and fastened in place by eight 6-32 machine screws through the eight holes 
provided for fastening. The SK-300A Air-System Socket is recommended for use with the following tubes: 

NET WEIGHT 
SK-300A 

8170/ 4CXS000A 8171/4CX10,000D 
8170W/ 4CX5000R 8281/ 4CX15,000A 
4CW10,000A 

(Revised 4-15-69) © 1964, 1969 by Varian 

3.25 lbs 

Printed in U.S.A . 
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NOTES ~---\---,!..--@-
I ALL DIMENSIONS IN INCHES 
2 TOLERANCES ARE NOT CUMULATIVE 

3 * CONTACT SURFACES 

SCREEN 

® 
- --CONTROL GRID 

6 · 32 MACHINE SCREW 
4 PLACES 

~ Y FIL. 

\ 
0 

I 

DIMENSION DATA 

f==-Dl=M "---1. ==M=IN=·~ MAX. 
2.00 1 d,a. 2.061 dia. 

3.3 11 dia. 

3.732 dia 

A 

__ll_ ~ 3.251 dia. 

C 3.672 dia. 

REF 
= 

D 3.880 dia. 3.940 dia. - --- -

,___E_ 4.890d~ L.__ 4.921 dia. _ 

F 3.469 3.531 

.___i:l_ --::----c---l----'.:..'":'-"----_ _l_ 
J 

1.095 1.140 

.216 .240 

K 
L 

M 

~ 
p 

.634 
-

.820 

1 595 

3.434 

.689 

856 

1.657 

3.581 

,_R_J--- .890 940 

~ 6.725 dia 6.766 dia 
~ T .177r. -~ .187~ 

--

1.500 

-

_IJ_~ 230 dia 8 266 dia. 

v-+-- 6-32 NC-2ASTUD - -

_w_ 235dia I _265±=••· 
X 3.00_()_ _ 3 030 

~ Y_ ~_ 1.575 
~ 147 dia. 8 holes on 7¾ dia pc. 

AA 44 46 _. ~ 

950 

/ AIR CHIMNE Y 
/ (ACCESSORY PART) 

FIL. 



E I MAC 
Division o Va an 

A J ARLOS 

P N I A 

The SK-306 and SK-316 Air-System Chimneys are intended for use with 

the tube and socket combinations listed below. They are used to direct 

cooling air to the tube's anode cooling fins after it has been forced through 

the companion Air-System Socket. 

MATERIALS 

These chimneys are molded from a gray thermosetting polyester premix 
compound. 

INSTALLATION 

The SK-306 mounts above the chassis or plenum and is secured by the 
eight mounting screws that secure the SK-300 or SK-300A socket. 

The SK-316 mounts above the chassis with four separate mounting 
screws on 8-15/ 16" diameter pitch circle. 

CHIMNEY /TUBE/SOCKET COMBINATIONS 

CHIMNEY TUBE SOCKET 

SK-306 4CX5000A SK-300 

4CX5000R 

SK-316 4CX15 ,000A SK-300A 

SK-306 
SK-316 

AIR-SYSTEM 
CHIMNEYS 

SK-306 Chimney shown 
wi th 4CX5000A and 

SK-300 socket 

Net Weight . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . SK-306-5.5 ounces 

SK-316 - 11 ounces· 

(Revised 8-15 -66) © 1963, 1966 Varian Printed in U.S.A. 
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The SK-400 Air-System Socket is the recommended socket for use with the 4-400A tetrode , and it may be 
used as well with 4-2S0A, 4-12SA and other tubes having the same physical dimensions . The SK-400 provides 
efficient connection between the tube and its external circuits, acts as a firm mechanical support for the tube , 
and controls the flow of cooling air around the tube envelope . 

The SK-400 Air-System Socket consists of a cast alum inum body, which supports the electr ical insulation 
for the terminals and acts as an air-duct to guide the air flow into the base of the tube . The air passes 
through the base of the tube and is guided past the lube envel o pe and plate sea l by the Air-Ch imney SK-406 . 

Most applications of the SK-400 Air-System Socket require the use of the SK-406 Air Chimney to guide 
the air over the envelope of the tube and past the plate seal. The SK-406 Air Chimney may be omitted only 
in the few special cases where other provis ions for cooling the tube envelope and plate seal are made. 

The electrical insulation for the connecting jacks and the ir te rminals is a disk of low-loss insulating 
material, resting on a shoulder turned into the bottom of th,, socket body . The insulating disk is held in 
place by four machine screws which act as clamps. lhe desigr permits the insulation and terminal assembly 
to be rotated to any convenient direction and clamped firmly in place , so that no compromise with wiring 
requirements will have to be made when the socket is installed . 

An air blower must be connected to the socket air-inlet . This can be d o ne by means of a d uct termin
ating in a cylindrical fitting of 11/ 4 inches 0 .0 ., or the chassis r,ay be enc losed and connected to the b lower . 
In e ither case, the pressure drops and corresponding flow-rates will depend upon the tube type , power level , 
operating frequency and ambient conditions, and must be obtained from the data sheet fo r the tube in use . 

Socket air pressure can be measured conveniently by a manom e ter arra nged to indi cate the pressure 
difference between 1he air in the socket and the air in its s1.,rroundings. To facili1ate and standa rdize this 
measurement, a 1/4-28-lhreaded hole is provided in the wall of the socket opposite the air inlet. A probe o r 
fitting can be screwed into this hole for connection to a manometer; it should be screwed into the socket until 
its end is flush with the inner waif of the socket base . It sho uld not be permitted to protrude inside the 
inner wall of the socket . 

The SK-400 Air-System Socket is designed for under-cha ssi s mounting and requires a three-inch diameter 
hole through the chassis deck. The socket is fastened in place by four 10-32 machine screws, runn ing in 
lapped holes in the cast aluminum socket body . These four screws also hold four small , doub le clips which 
serve to hold the SK-406 Air-Chimney in place. 

When a tube is inserted in the socket, the five pins on He tube base are engaged by five self-aligning 
pin jacks in the socket . The connecting leads to the socket must be sufficiently flexible to permit free movement 
of the pin-jacks, or the self-aligning feature may be impaired . 

SK-400 
AIR-SYSTEM 

SOCKET 

Looking up at a cut-away socket mounted, 
for demonstration purposes, on a trans
parent deck. Arrows indicate the flow of 
cooling air. The socket mounts flush with 
the bottom of the deck by means of screws 
(A) which also position clips (B) on the top 
of the deck. These clips ground the tube 
base shell and secure the air-system chim
ney, Air enters the assembly through duct 
(C), (not supplied with the socket assembly) 
which is secured by set-screw ( D) . Screw 
(E) is removed for making pressure 
measurements. 

I -----0 -----c 
(Effective 4-1-56) Copyright 1956 by Eitel-McCullough , Inc . 



-e SK-400 Air-System Socket -------------------

TOP VIEW 

CHASSIS 
DRILLING 

#9 (.196) DRILL THRU 
4 HOLES 

CHASSIS 7 2j~"DIA . r :6~E 

THICKNESS + ~ ~ GLASS AIR ~i----{~ . cc~ FLOW CHIMNEY 

" I " II II It 

~ 4 l MAX.~ 
\ 5" MAX . II 8 O.D. II 

¾" MAX . I :: I :: 

l_J_t-

I 

AIR MEASURING HOLE I 
L..___ PLUGGED WITH 

I ' II 

4 -28 SCREW f--2½---j 

1" 
4 8 DIA . 

SPRING CLIPS GROUND 
TUBE BASE AND HOLD 
AIR FLOW CHIMNEY 

1" 
AIR INLET 14 0 . D. 

TUBING OR FITTING 

~ 1·253 DIA BORED HOLE 
1.258 · 

FILAMENT \_ SCREEN GRID 

Printed in U.S.A . 92251 



TECHNICAL DATA 

The EIMAC SK-410 is an Air-System Socket recommended for use 
with the tube types listed below, or other types having the same 

special five-pin base. Three different glass Air-Chimneys are avail
able from EIMAC for use with the SK-410, depending on the tube 
type to be used. 

The SK-410 is especially recommended for pressurized-chassis 

installations. Cooling air then cools the base, envelope, and plate

seal areas of the tube, when directed by the proper Air Chimney. 
Contact terminals are provided for all five of the tube base con

nections , with the anode connection made separate! y at the top of 
the tube. 

The SK-410 and its contact assemblies are humidity and salt
spray resistant. 

BASE CONNECTIONS, MATERIALS, AND FINISHES 

SK-410 

AIR-SYSTEM 

SOCKET 

The socket shell or body is of a molded plastic with excellent insul ation characteristics to 
match the tube types for which this unit was designed. The base contact terminals are made of 
beryllium-copper and are silver plated. A set of four clips are provided , for locating and holding 
the recommended Air Chimney. These clips are also made of beryllium-copper and are cadmium 
plated. Additional clips , of the same type, are required to ground the metal base shell of some 
tube types ; see INSTALLATION notes, below. 

NET WEIGHT (Approx.) 

INST ALLA Tl ON 

5.5 oz; 156 gms 

The SK-410 Air-System Socket can be mounted on a chassi s deck , partition, or pressurized 
compartment. Mounting is accomplished by cutting a proper size hole in the mounting surface, 
placing the socket below the hole, and fastening it into place with four 6-32 maching screws (not 
supplied) , through the four mounting holes in the " ears " of the socket body. The proper chassis 
hole size required is dependent on the tube type to be used, and is indicated with the tabulation 
of tubes and recommended Ai r-Chimneys sho wn below. The socket has a 2.4 inch 0.D. round 
neck extending 3/ 4 inch below the main socket body to provide a means for connecting a standard 
air duct to the base. Four metal clips are provided for retention and positioning of the Air Chim
ney. Tube types with a metal base shell will require four additional clips (not supplied) to ground 
the base shell. The EIMAC Part Number for this clip is 115846. 

The following listing shows the EIMAC tube types which may be used with the SK-410, and 
the recommended Air Chimney. The proper mounting hole size is indicated, and the need for the 
additional clips for grounding of the tube base shell is shown. 

(Revised 12-1-73) 1962, 1973 by Varian Printed in U.S. A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



SK-410 

TUBE TYPE* 

4-125A / 4021 
4O21A 
4PR125A / 8247 

4-250A I 5022 
4-400A I 8438 
4-400C I 6775 
4PR400A I 8188 
4PR250C / 8248 
4-500A 
5-500A 
175A 
5867A 
6569 
6580 

1 

AIR CHIMNEY 

None Available 
None Available 
None Available 

SK-406 
SK-406 
SK-406 
SK-406 
None Available 
SK-426 
SK-426 
SK-406 
SK-406 
SK-406 
SK-406 

TUBE TYPEt 

6155 
3-4002 I 8163 
3-5002 

6156 
4-400B I 7627 

AIR CHIMNEY 

None Available 
SK-416 
SK-406 

SK-406 
SK-406 

* Th ese types all have a metal base shell. Chassis 
mounting hole size should be 2-5/ 8 inch diameter . 
Four extra base clips should be ordered for shell 
grounding if Air Chimney is to be used. 

t These types have no base shel I . Chassis mounting 
hole size should be 3-5/ 8 inch diameter. No addi 
tional base clips are required. 

----------' A 1------... DIM ENS ION AL DATA 
I HES MILLIMETERS DIM 

MIN . MAX. REF. 
A 4.593 4.656 
B 4.968 5.031 
C 4.031 4.093 
D 0 .1 0.21 
E 0.718 0 .781 
F 
H 1.468 1.531 
J 0 .281 0 .343 
K 0 .093 0 .156 
L 0093R 0 .156R 
M 0.343 0406 
N 2.343 2.406 
p 

B R 3. 593 3.656 
s 2.140 2.203 

T 
u 
V 
w 

L 

6-32 MACH. SCREWS ___ _,, 

MOUNT CLIP (FOR AiR 

FLOW CHIMNE Y OPTIONAL) 

& SOCKET TO CHASSIS 

MIN . MAX . REF. 

4.75 
12.70 

NOTES: 
1. REF DIMENSIONS ARE FOR INFO 

ONLY & ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 

2. SOCKET AND SHELL : 
MAT'L : DIALLYL PHTHALATE. 

3. TUBE PIN CONT ACT CLIPS. 
MAT'L: BERYLLIUM COPPER 
F IN ISH: SI L VER PLATED. 

4. CHIMNEY/GROUNDING CLIP 
PART No. 115846 
MAT'L: BERYLLIUM COPPER,HEAT 
TREATED 

FINISH : CADMIUM PLATED. 
(4) SUPPLIED WI TH SOCKET FOR 

SECURING CHIMNEY. WHEN 
AOOITIONAL CHIMNEY/GROUNDING 
CLI PS ARE REQ'D TO GROUND THE 
METAL SHELL OF SOME TUBE TYPES 
THEY MAY BE ORDERED AS PART 
No. 115846. IT IS RECOMMENDED 
THAT (4) BE USED WHEN THE METAL 
SHEL L IS TO BE GROUNDED. 

CLIPS (FOR GROUNDING TUBE BASE ONLY) 

MOUNTS ON A 3 .250 DIA. P.C. 

NOTE 4 

SEE TABLE ABOV E 

FOR RECOMMENDED HOLE DIAM. 



TECHNICAL DATA 

The SK-406, SK-416, and SK-426 Air-System Chimneys are intended for 

use with those tube and socket combinations listed below. They are used to 
direct cooling air from the socket across the glass envelope of the tube, 
past the plate seal and heat-radiating connector. 

MATERIALS 

The SK-406, SK-416, and SK-426, Air-System Chimneys are made of 
sturdy, heat resistant Pyrex glass. The bottom edge is flat for a tight seal 
against the chassis while the top edge has been fired for smoothness. 

INSTALLATION 

These chimneys are designed for installation above the ch ass i s or 
plenum that holds the companion Air-System Socket. The four spring clips 
supplied with the SK-400 and SK-410 sockets act as retaining clips for the 
chimney. After the socket and spring clips are installed , the chimney is 
pressed down over the spring clips. 

CHIMNEY / TUBE/ SOCKET COMBINATIONS 

CHIMNEY TUBE 

3-500Z 4PR400A/8188 

4-250A/ 5D22 175A 

SK-406 4-400A/ 8438 6156 
5867A 

4-400B/7527 6569 
4-400C/ 6775 6580 

SK-416 3-400Z/ 8163 

SK-426 4-500A 
5-500A 

Net Weight 

(Revised 12-1-73) 1963, 1965, 1967, 1973 by Varian 

SK-406 
SK-416 
SK-426 

AIR-SYSTEM 
CHIMNEYS 

~;7 
"• ta .... - s • 

SOCKET 

SK-400 
OR 

SK-410 

SK-406 - 8 ounces 
SK-416 - 7 ounces 
SK-426 - 8 ounces 

Printed in U.S.A. 

EIMAC division of varian/301 industrial way/san carlos/california 94070 



-et SK-406 SK-416 

~ 
EITM CHIM~ 

SK 406 

f----------<0>--------< 

>---- -----<©>----- ---< 

SK-406 

~ ~:::.-:.TEM Oil~ 
~SK-426 

- ---------<©>-------

SK-426 

SK-426 

DIM 

A 
B 
C 
D 

' f 
G 

DIMENSIONAL DATA 
Ml LIMITER 

MIN MAX REF MIN MAX REF 
2 3\2 2438 58.72 61.92 
4B13 5.000 12225 12700 

4 125 10477 
37\8 3906 9444 99.23 

0250 635 
1625 1875 4127 4762 

a 1as 477 
3250 8255 

, n 1•• 477 

>-----------<®>--------< 

>---------<©>-------, 

SK-416 

OIMEHSIONAL DATA 

DIM MIN 
A 2 I 

5063 

3718 

1625 

MAX ,.= 
5.2~ 
4125 
3906 

1875 

REF 

0250 

3250 
0188 
n.l?'i 

MILLIMETER 
MIN MAX 
,a 61= 
12B60 133.3.5 

10477 
9444 9923 

4127 4762 

DIMENSIONAL DATA 

DIM MILLIMETER 
MIN MAX REF MIN MAX . REF. 
2 3!2 2438 58.72 S92 
,non ., .. 

""' '""" 4125 10477 
ns '906 ,_ .. 

0250 6 35 
11 87 1312 3015 33.32 

0188 4 77 
3250 82.5.., 

n IRR 477 

REF 

635 

82.55 
477 

17 
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The SK-500 Air-System Socket is the recommended socket for use with the 
4-l000A tetrode, and it may be used as well with any other tubes having the 
same physical dimensions. The SK-500 provides efficient connection between 
the tube and its external circuits, acts as a firm mechanical support for the 
tube, and controls the flow of cooling air around the tube envelope. 

SK-500 
AIR-SYSTEM 

SOCKET 
AND CHIMNEY 

The SK-500 Air-System Socket consists of a cast aluminum body which fV7 
supports the electrical insulation for the terminals and acts as an air-duct to 
guide the air flow into the base of the tube. The air passes through the base 
of the tube and is guided past the tube envelope and plate seal by the glass 
Air Chimney, SK-506. 

Most applications of the SK-500 Air-System Socket require the use of the 
SK-506 Air Chimney to guide the air over the envelope of the tube and past 
the plate seal. The SK-506 Air Chimney may be omitted only in the fevv spe
cial cases where other definite provisions for cooling the tube envelope and 
plate seal have been made. 

The electrical insulation for the connecting jacks and their terminals is a disk of low-loss insulating 
material , resting on a shoulder turned into the bottom of the socket body. The insulating disk is held 
in place by fom machine screws which act as clamps. The design permits the insulation and terminal 
assembly to be rotated to any convenient direction and clamped firmly in place, so no compromise 
with wiring requirements will have to be made when the socket is installed. 

An air blower must be connected to the socket air-inlet. This can be done by means of a duct termi
nating in a cylindrical fitting of two inches 0 .D., or the chassis may be enclosed and connected to the 
blower. In either case the pressure drops and corresponding flow-rates will depend upon the tube type, 
power level, operating frequency and ambient conditions, and must be obtained from the data sheet 
for the specific tube type being used. 

Socket air pressure can be measured conveniently by a manometer arranged to indicate the pressure 
dillerence between the air in the socket and the air in its surroundings. To facilitate and standardize 
this measurement, ~l-28-threaded hole is provided in the wall of the socket body opposite the air inlet. 
A probe or fitting can be screwed into this hole for connection to a manometer; it should be screwed 
into the socket until its end is flush with the inner wall of the socket base. It should not be permitted to 
protrude inside the inner surface of the socket wall. 

The SK-500 Air-System Socket is designed for under-chassis mounting and requires a 3-~i-inch 
diameter hole through the chassis deck. The socket is fastened in place by four No. 10 32 machine 
screws, running in tapped holes in the cast aluminum body. These four screws also hold four small, 
double clips, which serve to ground the metal base of the tube and to hold the SK-506 Air Chimney 
in place. 

When a tube is inserted in the socket, the five pins on the tube are engaged by five self-aligning pin
jacks in the socket. The connecting leads to the socket must be sufficiently flexible to permit free move
ment of the pin-jacks, or the self-aligning feature may be impaired. 

(Revised 3-15-67) © 1961, 1967 by Varian Printed in U.S.A. 



-e SK-500 Air-System Socket 

* 10-32 MACHINE SCREWS 
MOUNT SPRING CLIPS 
a SOCKET ON 
CHASSIS. 

I 
TOP VIEW 

7 4 8 DIA. PC. 

CHASSIS DRILLING 

# 9(196) DRILL 
THRU- 4 HOLES 
90°AFART 

l.iDIA HOLE 
THRU CHASSIS 

~-----:i'-,/-,-,----c-,_r _;:__1~ 
:: ' :: ,,,,,-GLASS AIR FLOW 
11 ii/ CHIMNEY SK- 506 

7gMAX. 
:: ii OPTIONAL 
ii I II 

CHASSIS~ 
THICKNESS / 

,¼MAX. 

• I~ 
I 

ii6B O.D. MAX. II 
11 II 
Ii II 
II II 
Ii 
II 
II 
Ii 
II 

AIR MEASURING HOLE 
PLUGGED WITH 
l/4-28NF-2 .,._ 5/ 16 LG . 
STAINLESS ST. 8 .H.M S. 

SPRING CLIPS GROUND TUBE 
BASE a HOLD AIR FLOW 
CHIMNEY 

# 10-32 SCREW IN EACH 
SIDE TO HOLD TUBING 
OR FITTING. 

AIR INLET 2 
11 

0.0. TUBING 
OR FITTING. 

z} 
4 

~:gg~ DIA. BORED HOLE 

REFER TO TUBE DATA SHEET FOR TERMINAL DESIGNATIONS 
CODE !DENT. PART N-0. 
06980 SK- 500 
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The SK-506 and SK-516 Air-System Chimneys are intended for use vith 

those tube and socket combinations listed below. They are used to direct 

cooling air from the socket across the glass envelope of the tube, past the 

plate seal and heat radiating connector. 

MATERIALS 

The SK-506 and SK-516 Air-System Chimneys are made of heat resistant 

Pyrex glass. The bottom edge is ground flat for a tight air seal against the 

chassis while the top edge has been fired for smoothness. 

INSTALLATION 

SK-506 
SK-516 

AIR-SYSTEM 
CHIMNEY 

r~:;i 
~ (\~ ..,.,.....,,_ 

These chimneys are designed for above-chassis installation over the companion Air-System Socket. Four 

Spring Clips supplied with the SK-500 and SK-510 sockets ground the metal tube base and act as retain

ing clips for the chimney. 

CHIMNEY / TUBE / SOCKET COMBINATIONS 

Net Weight 

SK-506 

SK-516 

CHIMNEY 

SK-506 

SK-516 

TUBE 

4-lO00A 

4PR1000A 

4PR1000B 

3-10002 

(Revised 4-15-69) © 1963, 1964, 1969 by Varian 

SOCKET 

SK-500 

SK-510 

10 ounces 

8 ounces 

Printed in U.S.A. 



MADE IN U.S.A. -----

f,~ 
r-:~:·.,.,,.,-TEM CHIMNEY c= SK-5 16 B 

MADE IN U.S.A. ____ _ 

1

1 i-----.. - _____,0,____~. I 
~-_,.__ _____ ~0>---------i 

DIMENSIONAL D ATA 

REF. MIN. MAX. NOM. 
- A- ~~---

_ B_~~---
__£__ ___ ~---

D 5.62S 5.87S --------------E ______ ____:!!2._ 

_ F_~~---
_G _______ ~ 

DIMENSIONAL DATA 

REF. MIN. MAX . NOM. 
--------------

A 3.188 3 .313 

B 6.4~ 6 .62~---

_ C ____ ~---

_D_~~--
E ------~ 

_ F_~~---
_G _______ ~ 

H ---~ 

J ------~ 



TECHNICAL DATA 

The EIMAC SK-510 is an Air-System Socket recommended for 

use with the tube types listed below, or other types having the 
same special five-pin base. Two different glass Air-Chimneys are 
available from EIMAC for use with the SK-510, depending on the 
tube type used. 

SK-510 
AIR-SYSTEM 

SOCKET 

("' ' ( 
The SK-510 is especially recommended for pressurized-chassis 

installations. Cooling air then cools the base , envelope, and plate
seal areas of the tube , when directed by the proper Air-Chimney. 

-' r: 
- ,,, 

I < 

'-
I Contact terminals are provided for all five of the tube base con

nections, with the anode connection made separately at the top of 

the tube. 

, , 

The SK-510 and its contact assemblies are humidity and salt
spray resistant. 

BASE CONNECTIONS, MATERIALS, AND FINISHES 

The socket shell or body is of a molded plastic with excellent insulation characteristics to 

match the tube types for which this unit was designed. The base contact terminals are made of 

beryllium-copper and are silver plated. A set of four clips are provided , for locating and holding 

the recomm ended Air-Chimney concentric with the tube. These clips are double-ended so they 
will ground the metal base shell of some tube types which require this. The clips are also made 
of beryllium copper but are cadmium plated. 

NET WEIGHT (A pproximate) 

INSTALLATION 

......................... .. ... ... 6. 5 oz; 184 gms 

The SK-510 Air-System Socket can be mounted on a chassis deck, partition , or pressurized 

compartment. Mounting is accomplished by cutting a 3-3/ 4 inch hole in the mounting surface, 
placing the socket below the hole, and fastening it into place with four 6-32 machine screws 
(not supplied) through the four mounting holes in the "ears " of the socket body. 

The socket also has a 2-3/ 8 inch 0.D. round neck extending 3/ 4 inch below the main socket 
body which provides a means for connecting a standard air duct to the base. 

The following listing shows the EIMAC tube types which may be used with the SK-510 and the 

recommended Air-Chimney. TUBE TYPE AIR CHIMNEY 

3-10002 (8164) SK-516 
4-l000A (8 166) SK-506 
4PR1000A (8 189) SK-506 
4PR1000B (8189W) SK-506 
TYPE 279 SK-506 
TYPE 284 SK-506 
TYPE 8960 SK-506 

(Revised 3-15-75) © 1963, 1966, 1975 by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



e SK-510 

DIMENSIONAL DATA 

DIM 
INCH ES MILLIMETERS 

.._ ____ ___, A I-------

MIN . MAX. REF . MIN . MAX . 
A 4. 593* 4.656* - - 11 6 .7 11 8.3 
B 4.968 5.031 - - 126.2 127.8 
C 4.03 1* 4093* - - 102.4 104.0 
D 0.156 0.218 - - 3.96 5.54 
E 0 .718 0 .781 - - 18.24 19.83 
F - - - - 1.250 - - - -
H 1.468 1.53 1 - - 37.29 38.89 
J** - -
K 0 .093* 0 .156* - - 2.36* 3.96* 
L 0.093R O. l56R - - 2.36R 3.96R 
M 0.343 0.406 - - 8.71 10 .31 
N 2.343* 2.406* - - 5951 * 61 .11 * 
p - - - - 2.890 - - - -
R 3.593* 3.656* - - 91.26* 92.86* 
s 2 .1 40* 2.203~ - - 54.3&1 55.96* 
T - - - - 0 .187R - - - -
u - - - - 0.500R - - - -
V 0 .139* 0.152* - - 3.53* 3.86* 

* DIAMETER 

** 0 .031 x 0.28 1, 0 .093 x0 .343 (IN.) 
0 .79 x 7. 14, 2 .36x8 .71 (MIL) 

K 

CLIPS GROUND TUBE 
BASE S OR HO LD AIR 

FLO W CHI MNEY 
6 - 32 MA CHINE SCREWS 
MOUN T CLIPS S 

SOCKET ON CHASSIS 
SEE NOTE 3 

NOT ES: 

I, SOCl<E T S /-1£!.L - MAT'L : D/At..LYL P/ITIIAL ATE, 

2 . TUBE P l !V C ONTACT CL /PS - M AT'L; 
B E RYi.LIU.4'1 COPPE.R. /!EAT TR EATED. 

F l/VIS# : .SIL//ER P LATED . 
3. CIIIA-'/I\IE Y Ci. l P..5 · M AT'L : BERYLL IUM 

C O PPER, IIEAT TREATEO· 
F //il/S ff : CA DMIUM PLA TED . 
P A RT N O- ; /1584-4- N PER E IHA C 

O W G /15842. 

SK-510 

REF. 
- -
- -
- -
- -
- -
31.75 
- -

- -
- -
- -
- -
- -
73.41 
- -
- -
4.75R 

l2.70R 
- -



TECHNICAL DATA 

This series of sockets provide terminal connection , cooling air direction , 
and a low inductance screen bypass capacitor for the power tubes listed 
below. The SK-600 series sockets may be used with other tube types h avin g 
similar basing. 

These Air-System Sockets are recommended for use with the following 
tubes : 

7034/ 4X150A 
7203/ 4CX250B 
7 580W I 4CX250R 
7609 

8249 / 4W300B 
8321 / 4CX3S0A 
8322/ 4CX350F 
8621 / 4CX2S0FG 

8904/ 4CX350FJ 
8930 
8957 / 4CX250BC 

SK-600A 
SK-610A 
AIR-SYSTEM 

SOCKETS 

Normally the ceramic chimney SK-606 is used with these two sockets to direct the cooling air 
past the body of the tube as it flows from pressurized chassis through the socket, then through the 
tube anode fins. Reverse air direction may be used. (Type 8930 uses Chimney SK-646). 

The base contact fingers and the screen terminal fingers are heat treated beryllium copper . The 
base contact fingers are supported and insulated by polytrifluoroethylene, an excellent insulating 
material even at ultra high frequencies. All contact fingers , and the brass shell are silver plated to 
insure good contact and to resist corrosion. 

These sockets have hermetically sealed screen bypass capacitors to protect against moisture 
and dirt. 

The SK-600A socket has all base terminals brought out separately. The SK-610A h as cathode 
terminals 2 , 4 , 6 and 8 connected to the shell. 

INSTALLATION 

These Air-System Sockets can be mounted on chassis decks or partitions or in coaxial tuning 
devices with no modification to the socket. Chassis mounting is accomplished by cutting a 2 1/-i ,. 
diameter hole in the chassis deck or partition. The socket is then placed in the hole and held securely 
by the three toe clamps provided. 

If the socket is to be used in a coaxial line, it may be mounted directly on the end of the input 
line outer conductor. The socket skir t fits snugly on a 15/s" diameter cylinder and four screw holes 
are provided for fastening as shown in the outline drawing. 

CHARACTERISTICS 

SK-600A SK-610A 

SCREEN BYPASS CAPACITOR WORKING VOLTAGE DC - 1000 1000 

SCREEN BYPASS CAPACITANCE(pF) - - 2700 ± 500 2700 ± 500 

CATHODE TERMINALS CONNECT TO SHELL - No Yes 

SCREEN BYPASS CAPACITOR HERMETICALLY ENCAPSU LATED Yes Yes 

NET WEIGHT 3.5 oz. (99 gms) 3.5 oz . (99 gms) 

(Revised 11-1-74) C 1961 , 1965, 1971, 1974 Va ri an Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



ii.;!/ SK-600A, SK-61 OA 

SCREEN GRID BY-PASS~ 
CAPACITOR \ 

TOE CLAMP 
( 3 SUPPLIED) 

HOLE TO CLEAR 

#6 MACHINE SCREW 

( NOT SUPPLIED ) 

1-1--------I T f------------+-i 

MOUNTING PLATE 
( TYPICAL ) E 

AA 

TOE CLAMPDETAIL 

•6-32 NC 2X3/16 DP. 

CONTROL GRID 
CONNECTION 

DIMENSIONS 

IN INCHES BOTTOM VIEW 

NOTES: 
I - TOLERANCES ARE NOT CUMULATIVE 

DIMEN SIONAL DATA 

A 2.688 
B 0.234 0.266 
C 0.203 0.235 5.97 
D 0125 0.157 3.99 
E 0 .844 0.906 23.01 
F 0.250 6 .35 
G 0 .031R - - 079R 
H 0.078 1.98 
J 1.633 1.643 41.48 41.73 
K 2 .188 2 .208 55.57 56.08 
L 0 .1 72 0.204 4 .37 5.18 
M 
N 
p 

89° * 91°* 
66.5°• 68.5°. 
21.5° * 23 .5°• 

89°• 91° ~-+---I 
66.5°* 68.5_0*-+---I 
21.5° * 2 . 0

• 

R 0 .144 
s 0 .142 3.61 
T - - 3000 
u - - 0 .090 
V - - 0.687 

AA 0 .125R 0 .187R - - 3.17R 
AB 0.292 0 .332 7.42 
AC 0 .292 0 .332 7.42 
AD 0 .105 0.145 2 .69 
AE 0.062R 
AF 80° 100° 800 
AG 0.417 0.457 10.59 
AH 0.142 0.146 3.61 

*SEE NOTE I . 

CATHODE GROUND RIVETS 
CONNECTION NO'S 2,4, 6, 8 
(ON SK-610 A ONLY) 

4 HOLES (R) 
( FOR CAVITY MOUNTING) 

CONNECTIONS 

NO. I SCREEN GRID. 
II 2 CATHODE 
II 

3 HEATER 
II 4 CATHODE 
II 

5 NO CONNECTION 
II 6 CATHODE 
II 7 HEATER 
II 

8 CATHODE 

3.66 

76.20 
2 .29 
17.45 

4 .75R 
8.43 
8.43 
3.68 
l. 57R 
100° 

11.61 
3.71 

SK-600A SK-610-A 



TECHNICAL DATA 

The EIMAC SK-606, SK-626, SK-636B, and SK-646 Air-System Chimneys 

are intended for use with those tube and socket combinations listed below. 
They are used to direct cooling air into the anode radiator on the tube 

types listed. 

The SK-636B is also designed tp hold the tube in use in place by 
means of a clamping band around the tube 's radiator. 

MATERIALS 

The SK-606 and SK-626 are made of high-temperature ceramic. The 
SK-636B is molded of diallyl meta-phthalate, and the clamping band is of 
beryllium copper. A neoprene "0" ring is furnished in a recess at the 
bottom of the chimney to more effectively seal the chimney to the socket. 
The SK-646 is molded of silicone resin glass fiber. 

INST ALLA Tl ON 

The SK-606 and SK-626 ceramic chimneys are installed by slipping them 
over the tube's radiator. They are held in place by their own weight or by 
a suitable clamping means. 

The SK-646 also slips over the tube's radiator, and four clips are pro

vided to secure the chimney in position. 
The SK-636B is secured to the chassis over the companion Air-System 

Socket by means of four #6 screws (not provided). The clamping band in
cludes two solder lugs to facilitate making electrical contact to the tube 
anode. 

CHIMNEY / TUBE / SOCKET COMBINATIONS 

Chimney Socket Tube Chimney Socket Tube 

SK-600 72 03/4CX250B SK-646 SK-607 8809/ 4CX600T 
SK-600A 8957 / 4CX250BC SK-646 SK-600 8930 

SK-606 SK-610 8621 / 4CX250FG SK-600A 
SK-610A 7580W / 4CX250R SK-610 
SK-640 Si21/4CX350A SK-610A 
SK-620 8322/ 4CX350F SK- 640 

SK-626 SK-620A 8904/ 4CX350FJ SK-606 SK-700 8167 / 4CX300A 
SK-636B SK-630 7034/ 4X1SOA SK-710 8561 / 4CX300Y 

SK-630A 7609 SK-710A 
SK-711 
SK-711A 

SK-606 
SK-626 

SK-636B 

SK-646 

Al R-SYSTEM 
CHIMNEYS 

~ 
S'< -606 

...... . ... (LS> 

Net Weight (approximate) . . . . . . . . . . . . . . SK-606, SK-626, SK-636B 
SK-646 

1.4 oz; 49. 5 gms 
2.7 oz; 76.5 gms 

(Effective 11-1-74) e 1963, 1966, 1974 Varian Printed in U.S.A. 

EIMAC division of varian/301 industrial way / san carlos/california 94070 



SK-606, SK-626, SK-636B, SK-646 

DIM 
INCHES MILLI ME TERS 

MIN MAX MIN MAX 
A 1635 I 700 4 1 53 •'B 18 
B I 781 I 881 4524 4778 
C ORI? oa= ?OS? 22 23 
D 0 156 0 218 3 96 554 

OIMENS IO NAl DATA 

DIM 
INCHES MILLIMETERS 

MIN MAX REF MIN MAX REF 
A 2609 2641 6627 670B I -
B 1607 1677 •no2 4,c, , I 
C I 109 I 14 1 2B 7 2B98 
D 0560 0 600 14 22 1524 
E o 155 0 187 394 4 75 
F 0219 0281 556 714 
G 2 335 2 365 59 31 6007 
H I 580 I 620 4013 41 15 
J 00B3 0103 2" 262 
K 0281 o 343 714 B 71 
L - - t/8 R . - 3 18R 
M - - - - 90° . - 90° 
N ! 651 1661 4194 42 19 
p 2306 2340 58 57 5944 
A 2480 2510 6300 6375 
s 0111 o 12 2B2 307 
T 0151 016! 3B4 409 

NOTES 

T 
(T YP , 

1 STRAP & BRACKETS OF CLAMP - MATL BE CU 
SILVER PLATED 

2 CH IMNEY-MATL OIALLYL META-PHTHALATE 

SK-606 

k[ OPRBtl '0 RING 

3 CLAMP PROVIDES A MIN. 3 LBS. RETENTION ON A 1.625 DIA. TUB E 

SK-636B 

( TTP) 

DIM 
INCHES MILLIMETERS 

MIN MAX MIN MAX 
A 1«~ 17'?0 41 qi 4S SQ 
B ? ',(){) o,c, SR 4 ? M= 
C 0 .698 0.738 1773 18 75 
D 01 56 0.21 B sos 554 
E 0 573 0613 1455 15 57 
F - - 2560 - - 6502 

SK-626 

C[J~CHIMNEY CLIP P I N 
1 5846 - 4 FURN ISH ED 

_; - . 

NOTES 
MATL . CH IMNEY. GLASS FIBER, REINFORCED SILICONE 
RESIN. IM AX. TEMP. 37Cf'CJ 

CHI MN EY CLIP, BE.-CU 
ALLOY NO. 17 2, !CADMIUM PLTD. I 

2 THE TWO HOLES NOTED HAVE NO FUNCTIO N WITH 
THIS CHIMNEY. 

SK-646 



TECHNICAL DATA 

The SK-607 socket provides terminal connections and a low-inductance 
screen bypass capacitor for the power tubes listed below. The SK-607 may 
be used with other tube types ha ving similar basing which require a full 
complement of base-pin contacts. 

This air-system socket is recommended for use with the following tubes: 

8809/ 4CX600J 8921 / 4CX600J A 

Normal installation is on a pressurized chassis or plenum, with the 
recommended chassis cutout for adequate air flow , and the proper chimney 
to match the anode of the tube involved and direct the air flow through the 
tube anode cooling fins. 

SK-607 

AIR-SYSTEM 

SOCKET 

The base contact fingers and the screen terminal fingers are heat-treated beryllium copper. The 
base contact fingers are s ···pported and insulated by polytrifluoroethylene, an excellent insulating 
material even at ultra-high frequrncies. All contact fingers and the brass shell are silver plated 
to insure good contact and to resist corrosion. 

All base terminals are brought out separately. The screen bypass capacitor is hermetically 
sealed to protect against moisture and dirt. 

The bypass capacitor has a capacitance of 2700 ± 500 pF and is rated for a working voltage of 
1000 Vdc. 

INSTALLATION 

The socket can be mounted on a chassis deck or partition with no modification to the socket. 
Chassis mounting is accomplished by cutting a 2-17 / 64 inch diameter hole in the chassis, and 
additional air-flow slots as shown with the outline drawing and marked CHASSIS CUTOUT PAT
TERN REQUIRED. The socket is held securely by the four toe clamps provided. The provision 
of the additional air-flow s •ots is important in order to keep system pressure drop at a low level 
for the required cooling air for the tube anode cooling fins . 

If the socket is to be used in a coaxial line, it may be mounted directly on the end of the input 
line outer conductor. The socket skirt fits snugly on a 1-5/ 8 inch diameter cylinder and four 
screw holes are provided for fastening as shown in the outline drawing. The des.: gner is caut oned 
to allow for additional air passage around the socket in order to keep required system pressure at 
a low level. 

CHIMNEY 

The SK-646 chimney is available for use with the 8809/ 4CX600J . The SK-656 chimney is de
signed for use with the 8921 / 4CX600J A. The chimney is mounted a bove the chassis deck and is 
held in place with four chimney clips , which are supplied with the chimney. The required mounting 
holes for the chimney clips are shown on the CHASSIS CUTOUT PATTERN drawing. 

NET WEIGHT FOR SK-607 SOCKET (Approximate) 3.5 oz; 99.3 gm 

(Effective 8-15-71) © by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / cal ifornia 94070 



SCREEN GRID BY~PAS 
CAPACITOR 

NO.§ MAOtM:: SCREW 
(~) 

SCREEN GRID CONTACT 

TOE CLAMP DETAIL 

3 
e 

¾ 

DIMENSIONAL. 00A 

DIM. 
INO£S lll.LJMET£RS 

MIN. MAX. REF. ~- MAX. REF 
A 2.688 2 .750 - - 68.27 69.85 - -
B .234 .266 - - 5.94 6.76 - -

C .203 .235 - - 516 5.97 - -

D 125 .157 - - 3. 17 3.99 - -

E .844 .906 - - 2144 2301 - -
F - - - - .250 - - - - .635 
G - - .031R - - - - 0 .79F - -
H - - - - .078 - - - - 198 
J 16331[ 164310 - - 41.48 41.73 - -
K 2 .188 2.208 - - 55.57 5608 - -
L .172 .204 - - 437 5.18 - -
M 89° 91° - - 89" 91° - -
N 665° 68.5° - - 66.5° 68.50 - -
p 21.5° 23.5° - - 21.5° 23.5° - -
R - - - - 144DIA. - - - - 3.66DIA 
T - - - - 090DIA. - - - - 2.29DIA 
V - - - - .687DIA - - - - 1745DIA 

AA .125R 187R - - 3.17R 4.75R - -
AB .292 .332 - - 742 8.43 - -
AC .292 .332 - - 742 843 - -
AD .105 . 145 - - 2.67 3.68 - -

AE - - 062R - - - - 1.57 - -

AF 80° 100° - - 80° 100° - -
AG .417 457 - - 10.59 1161 - -
AH 142 . 146 - - 3 .61 3.71 - -

f'«1TES : 
I. REF. D AA£ -INR:l 

nNl)' &ARE NOT -CII- KJf' 
~ -

147 [XA.THRU 4 HOl.£S AT 9()0 

\ ON 4428 DIA PC.ICHIMNEY CUPS) 

.,---_...--. ___ ~-

L2!!.0ATHRU 
&4--

.~-1 ·--
_l

'½ 

ti 

---+- "--'lof---1'----..,__~ 

14 7 DIA THRU4HOL.ES AT9Cr 
ON 2 954 DIA PC. (TOE CL.AMP) 

CHASSIS CUTOUT PIVERN REO'o FOR AOEOUATE COOLING. 
USE SK 646 CHIMNEY WITH THIS SOCKET 



TECHNICAL DATA 

The EIMAC SK-620 is one of the Air-System Sockets recommended for use with those 
tubes listed at the bottom of this data sheet or other tube types having the same special 
nine-pin base. A ceramic SK-62G Air Chimney or a fiberglass-reinforced EIMAC resin 
SK-636 Air Chimney are also available and are recommended for use with the socket 
when air-cooled tubes are to be employed, except the 8930. 

When this socket is used, connection is made to each of the tube electrodes except the 
anode, and to one side of the integral screen-grid by-pass capacitor. The SK-620 Air
System Socket is humidity and salt-spray resistant. The SK-620A is an improved SK-620 
which includes a slightly modified screen by-pass capacitor sealed with an improved 
encapsulating material to insure reliable performance under high humidity or moisture 
conditions. 

BASE CONN ECTIONS 

The SK-620 Air-System Socket consists of eight screen-grid contact fingers , seven pin 
contacting terminals ( no contact is made to pin No. 5), a center control-grid terminal, and 
an integral screen by-pass capacitor. The cathode of the tube is conne.:::ted to its external 
circuits by the four even-numbered base pins which are connected in parallel to minimize 
the effects of lead inductance; these terminal lugs are insulated from the socket body. 

SCREEN-GRID BY-PASS CAPACITOR 

SK-620 
SK-620A 
AIR-SYSTEM 

SOCKET 

Incorporated in the socket struc~ure is a low-inductance screen by-pass capacitor, ll00 pF ±20%, which provides 
a short radio-frequency path to ground. The silvered-mica dielectric, encapsulated in epoxy resin, is humidity and 
salt-spray resistant. The sockets are hi-voltage tested at 2000 volts de and are rated for use at 1000 volts de. 

When this socket is mounted on a grounded chassis, one side of the screen-grid by-pass capacitor will automatically 
be grounded. 

MATERIALS AND FINISHES 

The metal shell, or body, of the socket is silver-plated brass. The screen-grid contact fingers and base pin terminals 
are fabricated of beryllium-copper, heat-treated after forming, then silver-plated. The center control-grid terminal is 
silver-plated brass as are the toe clamps which are supplied for mounting purposes . 

The socket insulating material, polytrifl.uorochloroethylen e, is chemically inert, non-flammable, will not absorb water 
or water vapors, and is not affected by acids or alkalies. It will not react to normal solvents, except in the. case of halo
genated compounds which will induce minor dimensional changes. Its physical characteristics are stable over a temper
ature range of -196°C to + 199°C and it is resistant to em brittlement and thermal shock. 

NET WEIGHT (Approximate) 

INSTALLATION 

4 oz.; 114 gms 

The SK-620 and SK-620A Air-System Sockets can be mounted on chassis decks or partitions or in coaxial tuning de
vices with no modification to the socket. Chassis mounting is accomplished by cutting a 2-J~" diameter hole in the chassis 
deck or partition. The socket is then placed in the hole and held securely by the three toe clamps provided. 

If the socket is to be used in a coaxial line, it may be mounted directly on the end of the input line outer conductor. 
The socket skirt fits snugly on a 1-%11 diameter cylinder and four screw holes are provided for fastening as shown in the 
outline drawing. 

TUBE EXTRACTOR 

The SK-604 is a spring-steel device useful for inserting and extracting tubes of the type used in the SK-620 Air-System 
Socket. It is recommended for use where the construction of the equipment makes it difficult or impossible to grasp the 
tube by hand or when it is necessary to handle the tubes while they are still hot from recent use. 

THE SK-620 AND SK620A AIR-SYSTEM SOCKETS ARE RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 

7034/4X150A 
7203/4CX250B 
7580W /4CX250R 
7609 

8249/ 4W300B 
8321/ 4CX350A 
8322/ 4CX350F 
8621/4CX250FG 

(Revised 7-1-75) © 1961, 1967, 1975 by Varian 

8904 / 4CX350FJ 
8930 
8957 /4CX250BC 

Printed in U.S.A. 

EIMAC divisi on of va rian/3 01 industrial way/san car los /calif orni a 94070 



~SK-620/620A 

SCREEN GRID 8'1- PASS 
CAPACITOR 

TOE CLAMPS 
~) 
~ 

s 

,__ ___ __,TI-----< 

SCREEN GR10,--1-1--
CXJN1ACT 

.__ __ ___, K 1-----..; 

£32 UNC-28 x 3/16 ll? 
CONTROL GRD CONNECTION -REF. 

HOLE TO CLEAR NO. 6 MACHNE SCREW (N::JT SUPPllED) 
SUGGESTED BOLT CIRCLE FOR MTG. TOE a..AMPS,2.610 CIA. 

B 

C 

DIMENSIONAL DATA 

DIM 
INCH ES MILLIMETERS 

MIN . MAX. REF. MIN . MAX . REF. 
A 2438 2.478 - - 61.92 62.94 - -
B 0.348 0 .378 - - 8 .84 9.60 - -
C 0.203 0.235 - - 5.16 5.97 - -
D 0 .105 0.145 - - 2.67 3.68 - -
E 0.700 0.740 17.78 18.80 - -
F - - - - 0.250 - - - - 6.35 
G - - 0.03IR - - - - 0 .79R - -
H - - - - 0 .078 - - - - 1.98 
J 1.633 1.643 - - 41.48 41.73 - -
K 2188 2.208 - - 55.57 56.08 - -
L 0.172 0.204 - - 4 .37 5.18 - -
M 89° 91 ° - - 89° 91° - -
N 665° f>R 'i 0 - - 66.5° 68.5° - -
p 21.5° 23.5° - - 215° 23.5° - -
R - - - - 0 .144* - - - - 3.66* 
s 0.142* - - - - 3.61* - - - -
T 2.285 2.305 - - 58.04 58.55 - -
u - - - - 0.090* - - - - 2.29* 
V - - - - 0.687 - - - - 17.45 
AA l.230R l.270R - - 31.24 32.26 - -
AB 0 .292 0.332 - - 74? R Ll< - -
AC 0.142* 0.146* - - 3.61 • 3 71* - -
AD 0 .136 0 .(76 - - 3 45 447 - -
AE 0.105 0.145 - - 2.67 3.68 - -
AF - - 0 .062R - - - - l.57R - -
AG 0.261 0.301 - - 6.63 764 - -
* DIAMETER 



E I MAC 
Division of Varian 
SAN CARLOS 

CALIFORNIA 

The EI.\IAC SK-630 is one of the Air-System Sockets recommended for use with those 
tubes listed at the bottom of this data sheet or other tube types having the same special 
nine-pin base. A ceramic SK-626 Air Chimney or a fiberglass-reinforced silicone resin 
SK-636 Air Chimney are also available and are recommended for use with the socket when 
air-cooled tubes are to be employed. 

\Vhen this socket is used, connection is made to each of the tube electrodes except the 
anode, and to one side of the integral screen-grid by-pass capacitor. The SK-630 Air
System Socket is humidity and salt-spray resistant. The SK-630A is an improved SK-630 
which includes a slightlv modified screen by-pass capacitor sealed with an improved 
encapsulating material to insure reliable performance under high humidity or moisture 
conditions. 

BASE CONNECTIONS 

The SK-630 Air-System Socket consists of eight screen-grid contact fingers, seven pin 
contacting terminals (no contact is made to pin No. 5), a center control-grid terminal, 
and an integral screen by-pass capacitor. The cathode of the tube is connected to its 
external circuits by the four even-numbered base pins which are connected in parallel 
to minimize the effects of lead inductance. These terminal lugs are connected directly to 
the metal shell of the socket and will automatically be grounded when the socket is 
mounted to a metal chassis. 

SCREEN-GRID BY-PASS CAPACITOR 

SK-630 
SK-630A 
AIR-SYSTEM 

SOCKET 

Incorporated in the socket structme is a low-inductance screen by-pass capacitor, llOO pF ±20%, which provides 
a short radio-frequency path to ground. The silvered-mica dielectric, encapsulated in epoxy resin, is humidity and 
salt-spray resistant. The sockets are hi-voltage breakdown tested at 2000 volts de and are rated for use at 1000 volts de. 

\Vhen this socket is mounted on a grounded chassis, one side of the screen-grid by-pass capacitor will automatically 
be grounded. 

MATERIALS AND FINISHES 

The metal shell, or body, of the socket is silver-plated brass. The screen-grid contact fingers and base pin terminals 
are fabricated of beryllium-copper, heat-treated after forming, then silver-plated. The center control-grid te1minal is 
silver-plated brass as are the toe clamps which are supplied for mounting purposes. 

The socket insulating material, polytrifluorochloroethylene, is chemically inert, non-flammable, will not absorb water 
or water Yapors, and is not affected by acids or alkalies. It will not react to normal solvents, except in the case of halo
genated compounds which will induce minor dimensional changes. Its physical characteristics are stable over a temper
ature range of -196°C to + 199°C and it is resistant to em brittlement and the1mal shock. 

NET WEIGHT 

INSTALLATION 

4 Ounces 

The SK-630 and SK-630A Air-System Socket can be mounted on chassis decks or partitions or in coaxial tuning de
vices with no modification to the socket. Chassis mounting is accomplished by cutting a 2-W' diameter hole in the chassis 
deck or partition. The socket is then placed in the hole and held securely by the three toe clamps provided. 

If the socket is to-be used in a coaxial li ne, it may be mounted directly on the end of the input line outer conductor. 
The socket skirt £ts snugly on a 1-%" diameter cylinder and four screw holes are provided for fastening as shown in the 
outline drawing. 

TUBE EXTRACTOR 

The SK-604 is a spring-steel device useful for inserting and extracting tubes of the type used in the SK-630 Air-System 
Socket. It is recommended for use where the construction of the equjpment makes it difficult or impossible to grasp the 
tube by hand or when it is necessary to handle the tubes while they are still hot from recent use. 

THE SK-630 AND SK-630A AIR-SYSTEM SOCKETS ARE RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 
7034/ 4Xl50A 7204/ 4CX250F 8321; 4CX350A 
7035/ 4Xl50D 7580W / 4CX250R 8322/ 4CX350F 
7203/ 4CX250B 8249 / 4W300B 7580 

(Revised 3-1 5-67) © 1961 , 1967 by Varian Pr inted in U.S.A. 



--e SK-630/SK-630A-----------------

SCREEN GRID BY-~SS 
CAPACITOR 

TOE CLAMP 
(3 SUPPLIED) 

HOLE TO CLEAR 
•6 MACHINE SCREW 

(NOT SUPPLIED) 

SUGGESTED BOLT CIRCLE 
FOR MOUNTING TOE 
CLAMPS 2.610 DIA. 

MOUNTING PLATE 
(TYPICAL) 

CATHODE GROUND 
RIVETS CONNECTION 
NO'S 2

1
4

1
6

1
8 8. 

#6- 32 NC 2 x 3/16 DP. ----'\.-----
CONTROL GRID 

NOTE I 

@ 
BOTTOM VIEW 

NOTE: 

JLr@ 
I 

G 
4HOLESV 

FOR CAVITY 
MOUNTIHG 

I. TOLERANCES ARE NOT CUMULATIVE. 

DIMENSION DATA 

DIM MIN. MAX. 12:E..I= . 

A 2.438 0.0. 2.498 0.0. 

B .348 .388 

C .203 .235 

D . 105 . 145 

E .700 .740 

F . 250 

G .031 R. 

H .078 

J 1.633 1.0. 1.643 1.0. 

K 2.188 0.0. 2.208 0.0. 

L .172 .204 

M 89° NOTE I 91°NOTE I 

N 66.5° " 68.5° 
p 21.5° 

II 23.5° II 

R .144 DIA. 

s .142 DIA. 

T 2.285 0.0. 2.305 0.0. 

.09001 

.687 DIA. 

NOTE. 4: lc.fF. DIMS Al2E f::0'2 INFO. 
O~L'Y ti.AU NOT CZE.Q'o FO(Z, 
JN":>P, PU/2.PO~~. 

CONNECTIONS 

NO. I .SCREEN GRID 

NO. 2 CATHODE 

NO. 3 HEATER 

NO. 4 CATHODE 

NO. 5 NO CONNECTION 

NO. 6 CATHODE 

NO. 7 HEATER 

NO. 8 CATHODE 

I 

TOE CLAMP DETAIL 2. WORD "EIMAC" IN SOCKET IDENTIFICATION LABEL 
· - ----- IS LOCATED (APPROX) NEXT TO PIN NO. !5. 

3. CAPACITANCE IIOOMMT'D.£2O1'. VOLTAGE 2OOOVDC TEST,IOOOWVDC 



TECHNICAL DATA 

The EIMAC SK-640 is one of the air system sockets recommended for use with 
those tubes listed at bottom of the page, or other tube types having the same 
special nine-pin base , when an integral screen by-pass capacitor is either not re
quired or desired. When this socket is used,connection is made to each of the tube 
electrodes except the anode. The SK-640 Air-System Socket is humidity and salt
spray resistant. SK-606 Air Chimney is used with most air cooled tubes. 

BASE CONNECTIONS 

The SK-640 Air-System Socket consists of seven base pin contacting terminals 
(no contact is made to Pin #5) and a center control-grid terminal. The cathode of 
the tube is connected to its external circuits by the four even-numbered base pins 
which are connected in parallel to minimize the effects of lead inductance. These 
terminal lugs are insulated from the socket body. Connection to the screen-grid is 
made via Pin #1 while control-grid contact is ace omplished by the use of a 6/ 32" 
screw at the center terminal. 

MATERIALS AND FINISHES 

SK-640 
AIR-SYSTEM 

SOCKET 

The metal shell, or body , of the socket is nickel-plated brass and the base pin contact terminals are 
fabricated from beryllium-copper, heat treated after forming, then silver-plated. The center control-grid 
terminal is silver-plated brass. 

The socket insulating material, polytriflourochloroethylene, is chemically inert, non-flammable, will not 
absorb water or water-vapors and is not affected by acids or alkalies. It will not react to normal solvents 
except in the case of halogenated compounds which will induce minor dimensional changes. Its physical 
characteristics are stable over a temperature range of -196°C to +199°C and it is resistant to embrittle -
ment and thermal shock. 

NET WEIGHT (Approximate' ) .. 

INST ALLA Tl ON 

2.0 Oz. 57 gms 

The SK-640 Air-System Socket can be mounted on a chassis decks or partitions by the four 0.150 inch 
diameter holes provided in the socket body. These holes are 90° apart and are drilled on a 2-9/16'' diameter 
pitch circle. A 2-1/4 " hole is required to accept the socket body . 

TUBE EXTRACTOR 

The SK-640A is a spring-steel device useful for inserting and extracting tubes of the type used in the 
SK-640 Air-System Socket. It is recommended for use where the construction of the equipment makes it 
difficult or impossible to grasp the tube by hand or when it is necessary to handle the tubes while they are 
still hot from recent use. 

THE SK-640 AIR-SYSTEM SOCKET IS RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 

7034/ 4X150A 
7203 / 4CX250B 
7580W / 4CX250R 
7609 

8249/ 4W300B 
8321/ 4CX350A 
8322/ 4CX350F 
8621/4CX250FG 

(Revised 7-1-75) © 1961, 1966, 1975 by Varian 

8904/ 4CX350FJ 
8930 
8957 / 4CX250BC 

Printed in U.S .A. 

EIMAC division of varian/301 industri al way /san carlos /c alifornia 94070 



Iii!.! SK-640 Air-System Socket 

4 MOUNTING HOLES 

.150 DIA., 90°APART 

ON 2ft, DIA. P.C. 

A 

A L_ 

MOUNTING PANEL 

( TYPICAL) 

6-32X~ O.P. --~ 

CONTROL GRID 

CONNECTION 

i------f B,------

SIDE VIEW 8 
SECTION A-A 

- ---<C1----.--, 

' 
BOTTOM VIEW 

DIMENSIONAL DATA 

DIM 
INCHES 

MIN . MAX. REF. 
A 2295 2.335 - -
B 2.295 2.335 - -
C 2 .175 2.215 - -
D 0 .150 0 .180 - -
E 0.515 0 .565 - -
F 0.670 0.730 - -
G 0 .835 0.895 - -
H 0.070 0.100 - -
J 0.672 0 .702 - -
K 0.146 0 .156 - -
M 0.892 0 .915 - -
N 1.807 1.819 - -

D 

.09 0 DIA. HOLE 

TYPICAL 7 CONTACTS. 

CONNECTIONS 

I. SCREEN GRID 

2. CATHODE 
3. HEATER 

4. CATHODE 
5. NO CONNECTION 

6. CATHODE 

7. HEATER 

8. CATHODE 

MILLIMETERS 
MIN . MAX. REF. 
58.29 59.31 - -
58.29 59.31 - -
55.24 56.26 - -
3.81 4.57 - -
13.08 14.35 - -
1702 18 .54 - -
21.21 22.73 - -
1.78 2.54 - -
17.07 17.83 - -
3.71 3.96 - -
22.66 2324 - -
45.90 46.20 - -

Printed in U.S.A. 990 



EIMAC 
A Division ot Varian Associates 

The Eimac SK-650 is one of the Air-System Sockets recommended for use with 
those tubes listed a t the bottom of the page, or other tube types having the same 
special nine-pin base, when a compact, low-cost, special purpose socket is required. 
\ Vhen this socket is used, connection is made to each of the tube electrodes except 
the anode. 

The SK-65.5 Screen By-Pass Capacitor is a separa te encapsulated capacitor de
signed for use with the SK-6.S0 Air-S ystem Socket. When this combination is u sed , 
the screen by-pass capacitor can be replaced without troublesome or costly repai rs. 

Both the SK-650 and the SK-655 are humidity and salt-spray resistant. 

BASE CO NNECTIONS 
The SK-6,50 Air-System Socket consists of seven base pin contacting terminals 

( no contact is made to Pin #5 ) and a center control-grid terminal. The cathode of 
the tube is connected to its external circuits by the four even-numbered base pins 
which, in turn , are connected to the four socket mounting tabs. Connections are made 
in this manner to minimize the dfects of lead inductance. \\/hen the SK-6.50 Air-
System Socket is used alone, connection is made to the screen-grid via Pin # 1. Con
trol grid contact is accomplished by means of a 6/32" screw at the center terminal. 

THE SK-655 SCREEN-GRID BY-PASS CAPACITOR 
The SK-65.5 Screen-Grid By-Pass Capacitor is an independen t encapsulated capa

ci tor which is mounted to the SK-650 Air-S ystem Socket by the same four socket 
mounting screws. This is a low-inductance capacitor, ll00 uuf ± 2oc~, which provides 
a short radio-frequency path to ground. The capacitor is hi -voltage breakdown tes ted 
at 2000 volts d-c and rated at 1000 volts d-c. \Vhen the SK-655 is mounted on a 
grounded chassis . one side of the screen by-pass capacitor is automaticall y grounded. 

MATERIALS AN D FINISHES 
In the SK-650 Air-System Socket, the base pin terminals and the four mounting 

lugs are fabri cated of beryll ium-copper, heat treated after forming, then silver-pla ted. 
The center control-grid terminal is silver-plated brass. 

The insula ting material, polytrifluorochloroethylene, is chemically inert, non-flam
mable, will not absorb wa ter or water-vapors and is not affected by acids or alkalies. 
It will not react to normal solvents except in the case of halogenated compounds which 
will induce minor dimensional changes. Its physical characteristics are stable over a 
temperature range of -196 C to + 199°C and it is resis tan t to embrittlement and 
thermal shock. 

The SK-6.S.5 Screen By-Pass Capacitor has a body, or shell , constructed of silver-
plated brass while the eight screen-grid contacting fingers are heat treated , silver-plated 
beryllium-copper. The capaci tor dielectric is silvered-mica and is encapsulated in epoxy 
resin. 

Net Weight of the SK-650 Air-System Socket .............. ................ ... ........ 1.2 ounces 

Net Weight of the SK-65 5 Screen-Grid By-Pass Capacitor .................. 1..5 ounces 
INSTALLATION 

SK-650 
SK-655 

AIR-SYSTEM 
SOCKET 

SK-650 

Air-System Socket 

SK-655 Screen 

By-Pass Capacitor 

Both the SK-650 Air-S ystem Socket and the SK-6.'55 Screen-Grid By-Pass Capacitor can be mounted to a 
chassis deck or partition by the four 0.1 30" diameter holes provided in each of the assemblies. Both un its have 
holes which are 90 ° apart and are drilled on 2-17 / 32" diameter pitch circle. 

The SK-650 Air-System Socket requires a 2-1 / 8" diameter hole to accept the socket body. 
TUBE EXTRACTOR 

The SK-604A is a spring-steel device useful for inserting and extracting tubes of the type used in the 
SK-6.50 Air-System Socket. It is recommended for use where the construction of the equipment makes it difficult 
or impossible to grasp the tube by hand or when it is necessa ry to handle the tubes while they are still hot from 
recent use. 

THE SK-650 AIR-SYSTEM SOCKET IS RECOMMENDED FOR USE W ITH THE FOLLOWING TUBES: 

7034/4Xl 50A 7204/4CX250F 832 1/4CX350A 

7035/4Xl50D 

7203/4CX250B 

7580W/4CX250R 

8249/ 4W300B 

(Revised 1-15-66) Copyright 196 1, 1966 by Varian Associates 

8322/4CX350F 

7580 
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CONNECTIONS 
NQ I. SCREEN GRID 

2. CATHODE 
3. HEATER 
4. CATHODE 

© 

6 CATHODE 
7, HEATER 
l1.C8I!:lQ.QE 

DIMENSION DATA IIN INCHES) 

DIM. REF. MIN. MAX. 

090 Dia. 
1.6100ia 1.6<15 Dia 

023 052 

825 875 
2.092 2.119 

2.700 2.792 
2.510 Die. P.C. 2.551 Di, . P.C. 

M 11001., 1200i11 

Note, 11:ef , Dims are f0t Info. only end ore no111:eq'd 
for ln1p Purposes 

M)4HOLES 

CONTROL GRO 
CONNECTION 
6-32NC 

SK -650 OUTLINE DRAWING 

A)~ 
D IMENSI ON DATA 

REF. NOM. MIN, 

A .125 
B 1 330 
C 1 680 
D 2.520 
E 2.858 
F .380 
G .025 
H 2.280 

400 

~-----{ C )---------1 

!~ ~~~ IN t~-(6;55 W£CMI! l__1 ~-=:[ 
T ~ -------{ H)----------, 

SK-655 OUTLINE DRAWING 

MAX. 

. 135 
1.390 
1.725 

2.560 

2.891 

410 

. 037 
2 .310 

.430 

I 

~ 
"' :;-:: 
0- "' 
U'I =-= U'I • 

"'g; i:::o 
ID J> 
~ =i • 
mcit 
'<'< . "' -a .. 
Q ID 
::: 3 

n"' 
Q g 
1 :-n .. 
:.· 
~ 



E I MAC 
D1v1s1on of Varian 

The EIMAC SK-700 and SK-710 Air-System Sockets are designed to 
socket the EIMAC 4CX300A. Connections are made to each of the tube elec
trodes except the anode. An integral screen-grid by-pass capacitor is built 
into the socket. 

SK-700 
The cathode contacts are insulated from ground. 

SK-710 
All six of the cathode contacts are connected directly to the metal body. 

HEATER CONNECTIONS 
In both socket types , one heater contact is connected directly to the 

metal body. 

SCREEN-GRID BY-PASS CAPACITOR 
The capacitor is built into the socket and provides a low-impedance 

path to ground for screen-grid rf currents . It is tested at 1000 volts de and 
rated at 400 volts de. Capacitance is 1100 picofarads ±20%. 

MATERIALS AND FINISHES 
The metal shell , or body, of the socket is made of silver-plated brass. 

The non-ferrous alloy contacts are heat treated after forming and then 
silver-plated. Three silver-plated brass toe clamps are supplied for mounting 
purposes. 

The socket insulating material is chemically inert, non-flammable, and 
will not absorb water or water vapor. It is not affected by strong or weak 
acids or alkalies. It will not react to normal solvents except in the case of 
h alogenated compounds , which will induce minor dimensional changes. Its 
physical characteristics are stable over a temperature range of -150°C to 
+275°C and it is resistant to embrittlement and thermal shock. 

A silvered-mica dielectric is used in the screen-grid by-pass capacitor. 

AIR CHIMNEY 
The SK-606 is intended to be used with the 4CX300A mounted verti

cally with the anode up. If horizontal mounting or vertical mounting with 
the anode down is required , means should be provided to retain the chimney. 
The air chimney is made of high-temperature ceramic and serves to direct 
the flow of air emerging from the socket into the anode cooling fins. It is 
recommended that the SK-606 chimney, or its equivalent , be used with each 
SK-700 or SK-7 10 socket. 

(Revised l 0-15-66) © 1958, 1966 Va rian Printed in U.S.A. 

SK-700 
AND 

SK-710 
AIR-SYSTEM 

SOCKETS 

SK-700 

SK-700 WITH SK-606 

SOCKET, TUBE, AND CHIMNEY 



-e SK-700, SK-710 -------------------------

HOLE TO CLEAR 
tts MACHINE SCREW 

(NOT SUPPLIED) 

MOUNTING PLATE 
(TYPICAU 

G F 

-------1 A >------, 

-------i0\----, 
r-----7 K \-----t 

CONTROL GRID 

NOTES: 
1. TOLERANCES ARE NOT CUMULATIVE. 
2. DIMENSIONS IN INCHES. 

DIMENSION DATA 
DIM., MIN. MAX. 
A 2.688 0.0. 2.750 0.0. 
B .014 D46 
C .175 207 
D J07 .147 
E .650 .690 
F .312 .352 
G !453 !493 
H .031 R. 
J_ 

K 2 .184 0.0. 2.204 0 .0. 
L 29° 31° 
M 34° 36° 
N 54° 56° 
p .080 DIA. .085 DIA. 
R .142 DIA. 
s 
T 
u 
V 7/j:;4 9/64 
w n?Q Tl-Ill .030 THK 
X 
y 
z 3164 DIA. ~64 DIA. 

AB 11/64 13/64 
AC ,nn .. TI-IK .015 THK 
AO 7/F.4 9/6.4 
AF .015 THK. 025 THK. 
AF I 191.:.A R I 21/F.4 R 

AH . 065 DIA. ,075 DIA . 

LUG DIMENSIONS 

( DETAILS OMITTED 
FOR CLARIT'() 

REF. 

-2 DIA. 

3 DIA. 
I 9/.'\7' R 
I 7/16 R 

I ~/64 R 
I 5/16 R 

J.CAFACITANCE IIOOMMFD!2Q04 VOLTAGE 1oooypc· TEST400WVDC. 
4. REF. DIM. ARE FOR INFO. ONLY &ARE NOT REQ'D- fOR .. !NSP. PURP-OSES 



---------------------------e SK-700, SK-710 

®-- I 
HOLE TO CLEAR- I 

15 MACHINE SCREW 

(NOT SUPPLIED) 

Z· !58 NC •2.B(REE: 
2. PLACES 

MOUNTING PLATE
(TYPICAL) 

G F 

SCREEN GRID----

~j ~ 
' I-@ 

~ 
TOE Q..AMP DETAIL 

DIMENSION DATA 

DIM. MIN. MAX. R_IT__:_ -
A 2.688 0.0. 2.750 0.0. 

B .014 .046 
----- .2fS1-C .175 

D .107 .147 
E .650 .690 ------
F .312 .352 

---· 
G :453 493 ------- ··--· 

.031 R. 
2 DIA. -- ----- ~ 

2 .184 0 .0. 2.204 0 .0. 
29° 31° 

M 34° 36° 

N 54° 56° 
p .080 DIA. .085 DIA. 

.142 DIA. 
3 DIA . 

59° 61° 
I 9/32 R 

'/ 
'I 

.030 THK . 
I 4R 

I 5/16 R 
A 

_1 _ -------1Q)1---------i 

---- - -{ K )------,,..,l 
AJ 

CONTROL GRID 

~2 HOLES 

# 6 SOLDERING LUG 
TINNED COPPER 
4 REO'O 

y 

CONTROL GRID 2 LUGS) 

NOTES : LUG DIMENSIONS 

I. TOLERANCES ARE NOT CUMULATIVE. (DETAILS OMITTED 
2.DIMENSIONS IN INCHES. FOR CLARITY) 
3.CAPACITANCE 1100 MMFD . t 20%•VOLTAGE IOOOVDC-TEST400WWC 
4. REF. DIM. ARE FOR INFO. ONLY 8 ARE NOT REQ'o FOR INSP. PURPOSES 



-e SK-700, SK-710 --------------------------

I:: 
J> (/) 

~A 
I 

--zm 
cO 
(/) 0) 

J> 

DIM. 

A 

B 

C 

D 

DIMENSIONS IN INCHES 

DIMENSIONAL DATA 

MIN. MAX. REF. 

1.635 1.700 
1.781 1.881 

.812 .875 

.156 .218 



TECHNICAL DATA 

The EIMAC SK-711A Air System Socket is designed to socket the 
EIMAC 4CX300A and other members of this family listed below. Con
nections are made to each of the tube electrodes except the anode. An 
integral screen bypass capacitor is built into the socket. 

CONTACTS 

SK-7 llA: The cathode and one heater con tact are connected directly to 
the metal body. 

SK-712A: One heater contact is connected directly to the metal body. 

SCREEN BYPASS CAPACITOR 

SK-711A 
SK-712A 
AIR SYSTEM 

SOCKETS 

The capacitor is built into the socket and provides a low-impedance path to ground for screen 
grid rf currents. It is tested at 1000 volts de and rated at 400 volts de. Capacitance is 900 pF to 
1500 pF. The screen bypass capacitor is sealed with epoxy. The sealing provides a longer volt
age breakdown path and prevents contamination. It is usable in high humidity environments. It 
may be used with 350 volts de at an altitude of 60,000 feet. 

MATERIALS AND FINISHES 

The metal shell, or body, of the socket is made of silver plated brass. The non-ferrous alloy 
contacts are heat treated after forming and then silver plated. Three silver plated brass toe 
clamps are supplied for mounting purposes. 

The socket insulating material is Diallyl Phthalate. Its physical characteristics are stable 
over a temperature range of -65° C to +185°C and it is resistant to embrittlement and thermal 
shock. 

A silver mica dielectric is used in the screen bypass capacitor. 

AIR CHIMNEY 

The SK-606 is intended to be used with the 4CX300A mounted vertically with the anode up. If 
horizontal mounting or vertical mounting with the anode down is required, means should be pro
vided to retain the chimney. The air chimney is made of high temperature ceramic and serves to 
direct the flow of air emerging from the socket into the anode cooling fins. It is recommended 
that the SK-606 chimney, or its equivalent, be used with each SK-711A socket. 

THE SK-711A IS RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 

4CX300A 4CX300Y 4CX125C 4CX125F 4CN15A 

(Revised 3-15-71) © by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



SK-711 A 

NO 6 MACHINE 
SCREWS (NOT 
SUPPLIED) 

2-56 UNC-2B 
2 PLACES (REF.) 

SEE NOTE 4 

E 

B 

I HOLE© 

\ CONTACTS MUST EE ALIGNED 
VERTICALLY WITHIN 1/16 

w 

G 

K 1------..J 

1-72 UNF-2B xl/8 MIN. 
4 PLACES (REF) 

DIMENSIONAL DATA 

DIM. 
INCHES MI W METERS 

MIN MAX REF MIN MAX. REF 
A 2688 2750 68.28 69.85 
C 0.175 0 .207 4.45 526 
0 0156 0 .218 3 96 5.54 
E 0600 0650 15.24 1651 
F 0312 0352 7.92 8.94 
G 0453 0493 I 151 1252 
H 0.031 0.79 

2000 5080 
K 2184 2210 5547 56.13 
L 30° 30° 
M 35• 35• 
N 55• 55• 
p 0109 0161 277 358 
R 0234 0.266 594 676 
T so• GO• 
u 0437 0469 IUO 11.91 

V 0890 0922 22.61 2342 
y 1203 3056 
z I 312 33.52 

AB 0062 157 
AC 0 188 478 
AO 0031 079 
AE 0.125 3 18 
AF 0020 051 
AJ 0062 I 57 

NOTES . 

REF CIMS. ARE FOR INFO. ONLY AND ARE NOT REOD. FOR INSP. 

PURPOSES. 
2 . TOLERANCES ARE NOT CUMULATIVE . 

3. BYPASS CAPACITOR RATINGS : 

CAPACITANCE--90O1I5O0 Pf 

VOLTAGE BREAKDOWN- 350 voe AT 60,000 FT. 

4 INSULATING BODY RING MADE OF OIALLYL ISOPHTHALATE 

PER MIL-M-I9833 

5 THE CAPACITOR IS A SEALED UNl"i" SOCKET CAPABLE o::
OPERAT"NG AT 350 voe IN AN AMBIENT TEMP OF-65°( TO IB5°C. 

6 BODY OF THE SOCKET e CONTACTS AR£ SILVER PLATE'-' 

.._ _____ -..[',r._-_-__ - -l LUG DIMENSIONS 
(DETAILS OMITTED 
FOR CLARITY. 

I I I 

~~~ 
4-40 UNCx5/I6M 'N.(REF.) 
CONTROL GRID CONNECTION 
2 PLACES (RECOMMENDED THO. 
ENGAGEMENT 51\6 MAX.l 
SCREWS TO FACILITATE SHIPPING. 

AC 

TOE CLAMP DETAIL 



TECHNICAL DATA 

The EIMAC SK-740 Air-System Socket is recommended for use with 
those tubes listed at the bottom of the page or other tube types having this 
special breech-block base. This socket is not intended for use with an Air-
Chimney, but is particularly useful in applications where transverse air 
cooling, heat-sink or immersion cooling is intended. When this socket is 
used, connection is made to each of the tube electrodes except the anode. 

BASE CONNECTIONS 

The SK-740 socket consists of five sets of ring contacts: they are from 
top to bottom: 1.screen-grid, 2.control-grid, 3.cathode, 4.heater, 5.heater. 
Each set of contacts consist of six separate contacting tabs. The tube ele
ments are connected to their external circuits by two diametrically-opposed 
solder tabs. The SK-740 has no grounded contacts. 

MATERIALS AND FINISHES 

SK-740 
AIR-SYSTEM 

SOCKET 

The mounting plate of the socket is fabricated of nickel-plated brass. The contact rings and 
tabs are of beryllium copper, heat-treated after forming, then silver-plated. The rivets and washers 
are of brass, silver and nickel-plated respectively. The ten contact terminals are solder-dipped to 
insure firm, dependable solder contact. The insulating wafers and the stop yoke of the socket are 
molded of a flameproof diallyl meta-phthalate. 

INSTALLATION 

The SK-740 Air-System Socket is designed for under-chassis mounting and requires a 1.593 
inches diameter hole through the chassis deck. Four screw holes are provided for fastening as 
shown in the outline drawing. 

THE SK-740 AIR-SYSTEM SOCKET IS RECOMMENDED FOR USE WITH THE FOLLOWING TUBE TYPES: 

4N15A 
4CX125C 
4CX125F 

4CX300A/ 8167 
4CX300Y / 8561 

Note: A separate means of directing air is required when using the SK-740 with the 4CX300A and 
4CX300Y. For applications using these two tubes, the SK-760 and SK-770 Air-System Sockets are 
recommended. These contain an integral chimney. 

NET WEIGHT (Approximate) ............... . 1.5 Oz. ; (42.5 gm) 

(Revised 7-15-75) © 1963, 1966, 1975 by Varian Printed in U.S.A. 

EIMAC division of varian/301 industrial way / san carlos / california 94070 



-e SK-740 --------------------------

Mt----~ 

4 HOLES DIMENSIONAL DATA 

DIM 
INCHES MILLIMETERS 

A 

--------i A ,__ __ _ 

1 G 
F H 

l >--- ~ 

IO HOLES 

0 -~ 

MIN. MAX. REF . MIN . 
A 1.615 1.635 - - 41.02 
B 1.360 1.390 - - 34.54 
C 1.615* 1.635* - - 41.02ll 
D 1.735 1.765 - - 44.07 
E 1.485 1.575 - - 37.72 
F 1.070 1. 110 - - 2718 
G 0.925 0 .965 - - 23.49 
H 1.020 1.060 - - 25.91 
J - - - - 60° - -
K - - - - 3/32R - -
L - - - - 1/16 * - -
M 0.134* 0 .154* - - 3.40* 
N 0 .120 0.130 - - 3.05 
p 0078 0.109 - - 1.98 

* DIAMETER 

MOONTING Pl.AT[ 

CONNECTIONS 

1. SCREEN GRID 
2. CONTROL GRID 

3.CATHODE 

4.HEATER 
5.HEATER 

MAX . REF . 
41.53 - -
35.31 - -
41.53* - -
44.83 - -
40.00 - -
28.19 - -
24.51 - -
26.92 - -
- - 60° 
- - 2 .34R 
- - 1. 57* 

3.91* - -
3.30 - -
2.77 - -



TECHNICAL DATA 

The EIMAC SK-760 and SK-770 Air-System Sockets are recommended for 
use with those tubes listed at the bottom of the page or other tube types 
having this special breech-block base. These sockets incorporate a built
in integral chimney. When these sockets are used, connection is made to 
each of the tube electrodes except the anode. The screen contacts on the 
SK-760 are not connected to the metal mounting plate , while the screen 
contacts on the SK-770 are connected to the me tal mounting plate. The 
SK-760 has no grounded contacts. 

BASE CONNECTIONS 

SK-760 
SK-770 

AIR-SYSTEM 
SOCKETS 

The SK-760 and SK-770 Air-System Sockets consist of five sets of ring contacts. They are 
(from top to bottom): 1)-screen-grid, 2)-control-grid, 3)-cathode, 4)-heater, 5)-heater. Each set of 
contacts consist of six separate contact tabs. The tube elements are connected to their external 
circuits by two diametrically opposed solder terminals . 

MATERIALS AND FINISHES 

The mounting plates of these sockets are fabricated of nickel-plated brass. Contact rings and 
tabs are made of beryllium copper, heat-treated after forming, then silver-plated. The rivets and 
washers are of brass , silver and nickel-plated respectively. The ten contact terminals are solder
dipped to insure firm , dependable solder contact. The insulating wafers and the stop yoke of the 
sockets are molded of a flameproof diallyl meta-phthalate. 

INSTALLATION 

The SK-760 and SK-770 Air-System Sockets were designed for under-chassis mounting and re
quire a 1. 593 inches diameter hole through the chassis deck. Four screw holes are provided for 
fastening as shown on the outline drawing. 

THE SK-760 AND SK-770 AIR-SYSTEM SOCKETS ARE RECOMMENDED FOR USE WITH THE FOLLOWING 
TUBE TYPES: 

4CN15A 4CX300A/ 8167 4CX300Y / 8561 

NET WEIGHT (Approximate) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 oz; (42.5 gm) 

(Revised 7-15-75) © 1963, 1966, 1970, 1975 by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



e SK-760, SK-770 

---------< A I------___.,_, DIM. 

A 
B 

C 

D 

F 
G 
H 

SK760 

H 

A SK770 

J 

K 
L 

M 

N 
p 

ML___ __ __, 

4 HOLES 

~ - -~-----

·- t.OJNTING PLATE 

F 
G 

H 

IJ 
~-- ----,@~--___,-

L 
10 HOLES 

0---' 

DIMENSIONAL DATA 

INCHES MILLIMETERS 

MIN. MAX. REF. MIN. MAX. REF 
1.615 1.635 - - 41.00 41.40 - -

1.360 1.390 - - 34.57 35.25 - -
1.615 D. 1.635D. - - 41.00Q 41.40D. - -
1.735 1.765 - - 43.90 44.83 - -

1.330 1.370 - - 33.75 34.80 - -
1.205 1245 - - 30.60 31.66 - -
l.020 1.060 - - 25.91 26.92 - -

.931 .971 - - 23.70 24.70 - -
- - - - so• - - - - so• 
- - - - 3/32 R - - - - 2 .38R. 

- - - - 1/16 Q - - - - 1.59 Q 

.134 D. .154 D . - - 340 Q 3.92 D. - -
.120 .130 - - 3.05 3.30 - -
.078 .l09 - - 1.98 2 .77 - -

NOTES: 
I. REF. DIMENSIONS ARE FOO I~ 

ONLY 8 ARE NOT REQUIRED FOR 
NSPECTION PURPOSES. 

CONNECTIONS 

1. SCREEN GRID 
2. CONTROL GRID 
3.CATHODE 
4.HEATER 
5. HEATER 



E I MAC 
Div1s1on of Var an 

A 

A N A, 

The Eimac SK-800B i s one of the a ir- system sockets r eco mmended 
fo r use with the Eimac 4CX1000A or 4CW2000A tetrodes. A companion 
SK-806 Air Ch imney i s also ava il able a nd is recommended for use with 
the socket when the a ir- cooled 4CX1000A is to be employed. 

When this socket is used, connection is made to each of the tube 
electr odes, except the a node , and to one s ide of the integral scr een
gr id by- pass capac ito r. The SK- 800B is humidity and sal t- spray r es is 
tant. 

The SK- 800 B is an imuroved version of the SK-800A and direc tly 
replaces the SK- 800A in any ~quipment. The SK-800B features a st r onger, 
one piece base and improve d contact tabs. 
BASE CONNECTIONS 

The SK-800B socket cons is ts of three sets of spring- finger con
tact t abs for each tube electrode (to assure low- inductance contact), a 
c e nter gu ide p in to fac ilitate tube installation, and an integra l screen 
by-pass capacitor . The terminal s are shown on the outline drawing. 

When the socket is mounted on a grounded chass is , no tube elec
trodes are automatic all y gr ounded. Connection to the cathode and one 
s ide of the heater is made via the second set of sp ring-finge r contacts 
fr om the bottom of the socket. 

SCREEN-GRID BY-PASS CAPACITOR 
This capacitor utilizes Mylar film as a dielectric and is encapsulated 

in silicone r es in. It s capacitance is 1500 uufd s ± 20 percent and it is rated 
at 400 de working volts. One side connects to the three screen- grid tab s 
o n the tube and the other side is connected directly to the socket body. 

MATERIALS AND FINISHES 
The metal s hell , or body, of the socket is fabricated of silve r

plated brass, while the mounting base and centering pin ar e a one-p iece , 
nickel-plated die casting. All contacts are formed of a non-ferrous allo y, 
heat-treated and s ilve r-plated. Contact insulating material is high- temper
ature ceramic. 

INSTALLATION 
The SK- 800B Air-System Socket is designed for under- chassis 

mounting and r equires a 5-1 / 16-inch hole through the c hass is deck. 
The socket is he ld in place by the three toe clamps provided. One s ide 
of the scr een-gr id by-pass capacitor is automatically grounded to the 
chassis when this mounting method is used. 

AIR CHIMNEY 

SK-800B 
AIR-SYSTEM SOCKET 

UNGROUNDED 

CATHODE TERMINALS 

SK-806 
AIR CHIMNEY 

SK-800B 

SK-800B WITH CHIMNEY 

The SK-806 Air Chimney is moulde d of fib erglass-reinforced s ilicone r es in. It effectively 
directs the flow of air to the anode cooling fins with minimum pressure drop and is r eco mm ended 
for us e with each SK-800B when the air-cooled 4CX1000 A is to be socke ted. 
SK-800B : 

Net Weight-

SK-806: 
Net Weight - - - - -
Maximum Height -
Maxim um Diame te r - -

- 18 ounces 

- - - - - - - - - - - - - - 3-1 / 4 ounces 
- - - - - - - - - - - - 1- 7 / 8 inche s 
- - - - - - - - - - - - - - 6-1 /8 inches 

(Effective 4-9-64) © 1964, 1968 by Varian Printed in U.S.A. 



-e SK-800B · SK-806-------------------------

A 

8 

MOUNTING PLATE 
~TYPICAL) 

GROUND ~ 

CONTROL--......__,_ 

.fil@. 

DIMENSION DATA 
MIN. MAX . 

A 5.290 5.!30 
8 5.010 5.047 
C .6'?l0 .730 

0 1.100 1.170 

E .760 REF 

F .641 .681 

G .S00 .540 
H .. 110 . 140 

J 510 .540 

K .4-22 .452 

L 5.595 REF 

M . 057 DIA. .07701A . 
N •oo 42° 

AA HE IG HT OF p 29° 31° 
CENTER. PIN 

R 119° I !.f• 
s 1.490 1.530 

T 1.699 1.739 
u 1.917 1.957 

V .245 55 
w 1.052 I.ON 

2.052 2.07 
.142 DIA. 

.108 Dt-A. 

. 234R 

187P. 
AC -332 
AD .292 . '332 
AE . 105 145 

G AF .062R 
AG 80 I 

-0 i--A=H'-+--4~1~7--+-.4~5~7~--+--
- ~E ro ~AA ~A~. J-·~'4~2~~~'~4~6 -~--~ 
~ MACH. SCREW ra:?\ ~ 
(NOT SUPPLIED) ~ ~ _.s! ~, -~-.-

~ - f.-@ l 

~~ @ 
, CONTROL GfllD TOE CLAt,1P0E?41L 

I I I NOTES : 
l ~ I. DIMENSIONS IN INCHES . 

V 2. CAPACITOR : 1500 MMFD ~ 20% 
400 WVDC, 1000 voe TEST 
INSULATED TO WITHSTAND 
HUMIDITY 

roE CLAMP 
'3 SUPPUEDl ,SALT SPRAY 



E I MAC 
D1v1s1on of Varian 

The EIMAC SK-810B is one of the air-system sockets recommended for use 
with the EIMAC 4CX1000A or 4CW2000A tetrodes. A companion SK-806 Air 
Chimney is also available and is recommended for use with the socket when the 
air-cooled 4CX1000A is to be employed. 

W hen this socket is used, connection is made to each of the tu be electrodes 
except the anode, and to one side of the integral screen-grid by-pass capacitor. 
The SK-810B is humidity and salt-spray resistant. 

The SK-810B is an improved version of the SK-810 and directly replaces the 
SK-810 in any equipment. The SK-810B features a stronger, one-piece base and 
improved contact tabs. 

BASE CONNECTIONS 

The SK-810B socket consists of three sets of spring-finger contact tabs for 
each tube electrode ( to assure low-inductance contact) , a center guide pin to 
facilitate tube installation, and an integral screen by-pass capacitor. The terminals 
are shown on the outline drawing. 

When this socket is mounted on a grounded chassis, the cathode and one 
side of the heater will b e automatically grounded. A grounding terminal is pro
vided and may be used for positive connection if desired. 

SCREEN GRID BY-PASS CAPACITOR 

This capacitor utilizes Mylar film as a dielectric and is encapsulated in 
silicone resin. Its capacitance is 1500 pF ±20 percent and it is rated at 400 de 
working volts. One side co~nects to the three screen-grid tabs on the tube and 
the other side is connected directly to the socket body. 

MATERIALS AND FINISHES 

The metal shell, or body, of the socket is fabricated of silver-plated brass, 
while the mounting base and centering pin are a one-piece, nickel-plated die 
casting. All contacts are formed on a non-ferrous alloy, heat-treated and silver
plated. Contact insulating material is high-temperature ceramic. 

INSTALLATION 

The SK-810B Air-System Socket is designed for under-chassis mounting and 
requires a 5-1/16 inch hole through the chassis deck. The socket is held in place 
by the three toe clamps provided. One side of the screen-grid by-pass capacitor 
is automatically grounded to the chassis when this mounting method is used. 

AIR CHIMNEY 

SK-810B 
AIR-SYSTEM SOCKET 

GROUNDED 
CATHODE TERMINALS 

SK-806 
AIR CHIMNEY 

SK-81 OB 

SK-810B WITH CHIMN EY 

The SK-806 Air Chimney is molded of fiberglass-reinforced silicone resin. It effectively directs the flow 
of air to the anode cooling fins with minimum pressure drop and is recommended for use with each 
SK-810B when the air-cooled 4CX1000A is to be socketed. 

SK-810B 

Net W eight_ 

SK-806 

Net W eight_ 
Maximum Height 
Maximum Diameter 

(Rev ised 6-1-67) © 1964, 1967 by Va rian 

18 ounces 

3-¼ ounces 
1-% inches 
6-¼ inches 

Printed in U.S.A. 



-e SK-810B · SK-806-----------------------

- - A 

® 

M0UNTING PLATE 
(TYPICAL) 

6 HOLES Cy-· 

t 

Olt.£NSION DATA 
I MIN. MAX. 
A ~"290 5.330 
8 S.CIJO 5.047 
C 
D 
E 
F ,6~( .681 
G .500 ,540 

H . I I 0 .140 

J.. .510 ,540 

K .At12 ... ,,, 
L 
M .057 DIA. .077 DIA . 

N -40• 42° 
AA HEIGHT OF p 29° 31° 

mm !}lN R 11 9° 121• 

-----

TOE ~LAMP 
(3 SU PLIED) 

s 1.4 9 0 1, 5 30 

T 1.699 1.739 

u 1. 917 1,957 

I/ .245 .255 
C w 1. 0 52 1,072 

0i X 2052 2.072 

I 
y .142 DIA 
z 078 DIA . 

AA 1.246 

I. TOLERANCES ARE NOT 
CUMUL~TIVE. 

2.DIMENSIONS IN INCHES 

. 108 DIA. 
1.266 

3 CAPACITANCE 1!500MMFD ! 20% 
VOLTAGE 1000\lOC TEST,~OOWVOC 
IN5ULATED TO W tiHS ;'AN [I 
HUM ICIT'( &_ SALT $PR AY 
MIL 5TD- 20l B. 

ee.F. 

. 60 

5.595 



TECHNICAL DATA 

The EIMAC SK-860 and SK-870 are air-system sockets recom
mended for use with the EIMAC 3CX1000A7 triode. A companion 
SK-816 Air Chimney is also available and is recommended for use 
with the socket. 

When this socket is used , connection is made to each of the tube 
electrodes except the anode. The SK-860 and SK-870 are humidity 
and salt-spray resistant. 

BASE CONNECTIONS 

The SK-860 and SK-870 sockets consist of three sets of spring
finger contacts for each tube electrode (to assure low-inductance 
contact) and a center guide to facilitate tube installation. The 
terminals are shown on the outline drawing. 

No contacts are grounded on the SK-860, while the SK-870 has 
the grid contacts grounded to the equipment chassis when installed. 

MATERIALS and FINISHES 

SK-816 
SK-860 
SK-870 

AIR-SYSTEM SOCKET 
and CHIMNEY 

The metal shell , or body, of the socket is fabricated of silver-plated brass, whi.le the mounting 
base is a one-piece nickle-plated die casting. All contacts are formed of a non-ferrous alloy , 
heat treated and silver-plated. Contact insulating material is high-temperature ceramic. 

INSTALLATION 

The SK-860 and SK-870 are designed for under-chassis mounting and require a 2-3/ 4" diameter 
hole through the chassis deck. The socket is held in place by the six 4-40 studs provided on the 
socket. The grid of the SK-870 is automatically grounded to the chassis when this mounting 
method is used. 

AIR CHIMNEY 

The SK-816 Air Chimney is molded of fiberglass-reinforced silicone resin. It effectively di

rects the flow of air to the anode cooling fins with minimum pressure drop and is recommended 
for use with each SK-860 and 8K-870. 

NET WEIGHT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 oz; 340 gms 

(Revised 3-25-75) © 1963, 1967, 1975 by Varian Printed in U.S.A. 

EIMAC division of varian / 301 industrial way /s an carlos / california 94070 



e SK-816/SK-860/SK-870 

D 

~1- ® 
~ 6 - 3 2 NC X ~ LG. THD , 

----Is--

DIMENSIONAL DATA 

DIM 
INCHES MILLI METERS 

B 

A 

MIN . MAX. REF . MIN . MAX . 
A 0.160 0 .180 - - 4 .06 4 .57 
B 3.040 3.085 - - 77.22 78.36 
C 0 .234 0 .266 - - 5.94 6 .76 
D 0.484 0.516 - - 12.29 13.11 
E 119° 121° - - 119° 121° 
F - - - - 0 .270 - - - -
G 1.215 1.295 - - 30.86 32.89 
H - - - - 0 .170 - - - -
J - - - - 0.092 - - - -
K 0 .160 0 .180 - - 4.06 4 .57 
L 0 .430 0 .460 - - 10.92 11.68 
M 0.690 0 .735 - - 17.53 18.67 
N - - - - 1.985 - - - -
p 29° 31° - - 29° 31° 
R - - - - 1.062 - - - -
s - - - - 0 .066 - - - -

NOTE : REFERENCE DIMENSIONS ARE FOR 
INFORMATION ONLY & ARE NOT REQUIRED 
FOR INSPECTION PURPOSES. 

SCREW (6 REQ 'D.) 

NOTE 

I. GRID 
(TYP) 2. CATHODE HEATER 

3. HEATER 

(TYP) 

S (TYP) 

REF. 
- -
- -
- -
- -
- -

6.86 
- -

4.32 
2 .34 
- -

- -
- -

50.42 
- -

26.97 
1.68 



E I MAC 
D1v1s1on ian 

The EIMAC SK-890B is one of the air-system sockets recommended for use 
with the EIMAC 4CX1000A or 4CW2000A tetrodes. The SK-890B is especially 
designed for use at frequencies where series screen neutralization is employed 
and is so constructed that the screen-grid can b e series tuned to ground through 
the screen by-pass capacitor. A companion SK-806 Air Chimney is also available 
and is recommended for use with the socket when the air-cooled 4CX1000A is 
to be employed. 

When this socket is used, connection is made to each of the tube electrodes 
except the anode. The SK-890B is humidity and salt-spray resistant. 

The SK-890B is an improved version of the SK-890 and directly replaces 
the SK-890 in any equipment. The SK-890B features a stronger, one-piece base 
and improved contact tabs. 

BASE CONNECTIONS 
The SK-890B socket consists of three sets of spring-finger contact tabs for 

each tube elecb·ode ( to assure low-inductance contact), a center guide pin to 
facilitate tube installation, and an integral screen by-pass capacitor. The terminals 
are shown on the outline drawing. 

When this socket is mounted on a grounded chassis, the cathode and one side 
of the heater will be automatically grounded. A grounding terminal is provided 
and may be used for positive connection if desired. 

SCREEN-GRID BY-PASS CAPACITOR 
This capacitor utilizes Mylar film as a dielecb·ic and is encapsulated in 

silicone resin. Its capacitance is 1500 pF ±20 percent and it is rated at 400 de 
working volts . The socket is so orientated that the three sets of spring finger 
contacts which connect to the screen-grid tabs of the tube are not connected to 
the upper, ungrounded side of the screen-grid capacitor. A series of six holes are 
provided to the upper capacitor deck to allow the installation of the screen 
neutralizing device; this device is connected between each of the solder terminals 
provided in the screen spring finger contacts and the upper capacitor deck. The 
lower capacitor deck is connected directly to the socket body. 

MATERIALS AND FINISHES 
The metal shell, or body, of the socket is fabricated of silver-plated brass, 

while the mounting base and centering pin are a one-piece, nickel-plated 
die-casting. All contacts are formed of a non-ferrous alloy, heat-treated and 
silver-plated. Contact insulating material is high-temperature ceramic. 

INSTALLATION 

SK-8908 
AIR-SYSTEM SOCKET 

GROUNDED 
CATHODE TERMINALS 

SK-806 
AIR CHIMNEY 

SK-890B 

SK-890B WITH CHIMNEY 

The SK-890B Air-System Socket is designed for under-chassis mounting and requires a 5-1/16 inch hole 
through the chassis deck. The socket is held ,in place by the three toe clamps provided. One side of the 
screen-grid by-pass capacitor is automatically grounded to the chassis when this mounting method is used. 

AIR CHIMNEY 
The SK-806 Air Chimney is moulded of fiberglass-reinforced silicone resin. It effectively directs the 

flow of air to the anode cooling fins with minimum pressure drop and is recommended for use with 
each SK-890B when the air-cooled 4CX1000A is to be socketed. 

SK-8908 
Net Weight_ 

SK-806 
Net Weight_ 
Maximum Height _ 
Maximum Diameter 

(Revised 6-1-67) © 1964, 1967 by Varian 

18 ounces 

3-¾ ounces 
1-ia inches 
6-¾ inches 

Printed in U.S.A. 



-Iii!! SK-890B. SK-806-------------------------

MOUNTING 
(TYP ICAL) 

CATHODE, 

FILAMENT 

_!)GROUND -

CONTROL........_____ 

GRID 

DIMENSION DATA 

DIM. MJN MAX. REF. 
A 5.290 5 .330 
B 5.010 5 .0 47 
C .790 ."860 
D 990 I, 130 

-~ .660 
F 550 590 
G .4 20 500 
ti .110 .140 
J .500 .540 
Ii: -422 .4SZ 
L' 5 .59 5 
M 057 DIA 077 DIA 

.N 40° 42° 
p 29° 31"' 

R 119° 112° 
s I. 485 I 530 
T 1.699 I 739 

I---------< A >---------< u 1917 1.957 
V 245 255 , 

f---------------1 8 1-------------< w I 052 I 072 
X 2 052 2 072 
y 142 DIA 

:'. G78 DIA 108 DIA 
--··- -

At:. 234 
AB 156 DIA 186 DIA. 

AC .125 R . Tir7 ~ --·----
AD . 14 2 146 
4E 292 332 
AF 292 332 
AG .105 .1 45 
AH ,417 .<\5 7 
IAJ 80° 100 ° 

----~ L l--------- AK - 062 I.. 

NOTE: 
TO CLEAR 

6 MACH SCREW 

NOT SUPPLIED 

REF. DIMS ARE FOR INFO. ONl.1 
8 ARE NOT REO'o FOR INSP. 
PURPOSES. 

® J§ 

""'~ / ___l 
(QJ __ 1 
~ I 

~ ---
J_ (AF .__,, 

_...---- CONTROL 

V NOTE S 

_ ('j) 1. TOLERANCES ARE NOT 
· l"---z CUMULATIVE. 

,~ 2.DIMENSIONS IN INCHES 
3 .SCREEN GRID CAP 1500:!. 20% "'"'ld 

TOE CLA MP VOLT.1oooy0c TES~100\fV0C.IN~I&.. 
- TO WITHSTAND H MI0ITY 8. SAU 

(3 SUPPLIED) 
SEE DETAIL 

SPRAY PER MIL-STD· 202B 



E I MAC 
D1v1s1on of Varian 

The EIMAC SK-900 Air-System Socket and companion SK-906 Air 
Chimney are intended for use with the EIMAC 4X500A. The socket makes 
connection to each of the tube electrodes except the anode. A screen-grid 
by-pass capacitor is incorporated as an integral part of the socket. 

BASE CONNECTIONS 
Filament, control-grid, and screen-grid pins of the tube are engaged 

by four self-aligning pin-jacks supported in a disk of low-loss material 
and terminating in 10-32 studs. The connecting leads to these studs must 
be sufficiently flexible to allow free movement of the pin-jacks or the 
self-aligning feature will be impaired . The supporting insulating disk 
rests on a shoulder turned into the bottom of the socket body and is held 
in place by four machine screws which act as clamps. This design per
mits the insulation and terminal assembly to be rotated to any conveni
ent position and clamped firmly in place. 

SCREEN-GRID BY-PASS CAPACITOR 
This capacitor utilizes polyester film as the dielectric and is encap

sulated in epoxy resin. The capacitance is 650 µ,µ,f±20 % and is rated at 
700 working volts. One side of the by-pass capacitor contacts the screen
grid flange of the tube through eight spring fingers and the other side 
is directly connected to the socket body. 

INSTALLATION 

SK-900 
SOCKET 

and 

SK-906 
CHIMNEY 

The SK-900 Air-System Socket is designed for under-chassis mounting and requires a 35/s-inch 
hole through the chassis deck. The socket is held · in place by four 8-32 machine screws running 
through the chassis and into tapped holes in the cast aluminum socket body. One side of the screen
grid by-pass capacitor is automatically grounded to the chassis when this mounting method is used. 

An air blower may be connected to the socket air-inlet by means of a duct terminating in a 
cylindrical fitting of 1 ¼-inch OD or the entire chassis may be pressurized. 

Pressure drop across the socket and tube (with SK-906 installed may be measured by a man
ometer arranged to indicate the pressure differen ce between the air in the socket ( or pressurized 
chassis) and the surrounding air. A ¼-28 tapped hole is provided in the socket body to facilitate 
the installation of a fitting. A suitable fitting will have a hole diameter of approximately 1/64-inch 
and when installed , must be flush with the inner wall of the socket to avoid inaccurate pressure 
measurements . 

SK-906 AIR CHIMNEY 
The air chimney is molded of fiber-glass reinforced silicone resin and fitted with an anode 

clamp. It effectively directs the flow of air to the anode cooling fins with minimum pressure drop and 
is recommended for use with each SK-900 Air-System Socket. 

(Revised 8-15-66) © 1963, 1966 Varian Pr inted in U.S.A. 



-e SK-900, SK-906 ------------------------
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DIMENSION DATA 

REF MIN. MAX. NOM. 

A 3.720 DIA 3785 DIA 

B 1.990 ID 2.010 1.0. 

C 3/a ~11; 

D 1.715 1.735 

E .510 .530 
F 13/32 R. 

G 9• 11° 

NOTE : 
I. DIMENSIONS ARE IN INCHES. 

.__ _ __ ____, A• >------

© 

~J 
SK-906 CHIMNEY 

*19(.166) DRILL THRU (TO CLEAR 8-32) 

4 HOLES 

SK-900 CHASSIS DRILLING 

DIMENSION DAUi 

REF. MIN. MAX. 

A 5 31a 5 1h 
B 3.595 DIA 3.605 DIA 

C 3.864 DIA 3.884DIA. 

D 4 /, s DIA 4 3{,, DIA. 

E 1.490 DIA . 1.510 DIA. 

F 1.24 8 DIA. 1263 DIA. 

G .512 .532 

H .040 .060 

J t 3/« ,~--
K 13¼4 t3~. 
L 2 l'r32 DIA 2 1~32DI A 

M 44• 46° 

N 19,',i, 21/,o 

p 2l'., R. 29(., R. 

R 

o--------< A ,_ ______ _, 

,__ __ __,B ,_ __ __, 

1/4- 28 PLUG FOR 
AIR GAGE 

CONTROL GRIDl 

SK-900 SOCKET 

NOM. 

.031 R 

NOTE . 

I.ALL DIMENSIONS IN 
INCHES. 



TECHNICAL DATA 

The Eimac SK-650 is one of the Air-System Sockets recommended for use with 
those tubes listed at the bottom of the page, or other tube types having the same 
special nine-pin base, when a compact, low-cost, special purpose socket is required. 
When this socket is used, connection is made to each of the tube electrodes except 
the anode. 

The SK-655 Screen By-Pass Capacitor is a separate encapsulated capacitor de
signed for use with the SK-650 Air-System Socket. When this combination is used, 
the screen by-pass capacitor can be replaced without troublesome or costly repairs. 

Both the SK-650 and the SK-655 are humidity and salt-spray resistant. 

BASE CO NNECTIONS 
The SK-650 Air-System Socket consists of seven base pin contacting terminals 

( no contact is made to Pin #5) and a center control-grid terminal. The cathode of 
the tube is connected to its external circuits by the four even-numbered base pins 
which , in tum , are connected to the four socket mounting tabs. Connections are made 
in this manner to minimize the effects of lead inductance. When the SK-650 Air-
System Socket is used alone, connection is made to the screen-grid via Pin # 1. Con
trol grid contact is accomplished by means of a 6/ 32" screw at the center terminal. 

THE SK-655 SCREEN-GRI D BY-PASS CAPACITOR 
The SK-655 Screen-Grid By-Pass Capacitor is an independent encapsulated capa

citor which is mounted to the SK-650 Air-System Socket by the same four socket 
mounting screws. This is a low-inductance capacitor, 1100 uuf ± 20 %: , which provides 
a short radio-frequency path to ground. The capacitor is hi-voltage breakdown tested 
at 2000 volts d-c and rated at 1000 volts d-c. When the SK-655 is mounted on a 
grounded chassis, one side of the screen by-pass capacitor is automatically grounded. 
MATERIALS AND FINISHES 

In the SK-650 Air-System Socket, the base pin terminals and the four mounting 
lugs are fabricated of beryllium-copper, heat treated after forming, then silver-plated. 
The center control-grid terminal is silver-plated brass. 

The insulating material , polytrifluorochloroethylene, is chemically inert, non-flam
mable, will not absorb water or water-vapors and is not affected by acids or alkalies. 
It will not react to normal solvents except in the case of halogenated compounds which 
will induce minor dimensional changes. Its physical characteristics are stable over a 
temperature range of -196°C to + 199°C and it is resistant to embrittlement and 
thermal shock. 

The SK-655 Screen By-Pass Capacitor has a body, or shell, constructed of silver-
plated brass while the eight screen-grid contacting fingers are heat treated, silver-plated 
beryllium-copper. The capacitor dielectric is silvered-mica and is encapsulated in epoxy 
resin. 
Net Weight of the SK-650 Air-System Socket ...... .. .. ... . ......................... .. 1.2 ounces 

Net W eight of the SK-655 Screen-Grid By-Pass Capacitor ...... .......... .. 1.5 ounces 
INSTALLATION 

SK-650 
SK-655 

AIR-SYSTEM 

SOCKET 

SK-650 

Air-System Socket 

SK-655 Screen 

By-Pass Capacitor 

Both the SK-650 Air-System Socket and the SK-655 Screen-Grid By-Pass Capacitor can be mounted to a 
chassis deck or partition by the four 0.130" diameter holes provided in each of the assemblies. Both units have 
holes which are 90° apart and are drilled on 2-17 / 32" diameter pitch circle. 

The SK-650 Air-System Socket requires a 2-1 / 8" diameter hole to accept the socket body. 
TUBE EXTRACTOR 

The SK-604 is a spring-steel device useful for inse1ting and extracting tubes of the type used in the 
SK-650 Air-System Socket. It is recommended for use where the construction of the equipment makes it difficult 
or impossible to grasp the tube by hand or when it is necessary to handle the tubes while they are still hot from 
recent use. 

THE SK-650 AIR-SYSTEM SOCKET IS RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 

7034/4CX150A 
7609 
7203/4CX250B 
8957 /4CX250BC 

8621/4CX250FG 
7580W / 4CX250R 
8249/4W300B 

(Revised 5-1-76 ) 1961, 1966 , 1976 by Varian 

8321/4CX350A 
8322/4CX350F 
8904/4CX350FJ 

EIMAC di vision of var ian/301 industri al way / san carlos / california 94070 



CONTROL GA() CONNECTION 
6 - 32 UNC (REF.l 

SK-650 OUTLINE DRAWING 

DIM MIN. • 
B 1.«100 
0 ,012 
E 
f 
G 

" 
J 2 .092 
K 2 700 
L 2 .5'00 

"' .1100 

DIMEN SIONAL DATA 
INCHES MILLIMETERS 

MAX. REF MIN MAX . REF 
.090 2.29 

l.64SO 4-n.9 41A 
.04B o,o 1.22 

.287 7.29 

.573 14.5 
21.0 

N" , onn ., ? 

2.119 53.1 53.B 
2 .792 < O < 

2 .5510 63.7 64.B 
.120D 2 79 3.05 

A) ~ 

D 

""' 8 
_j_ 

G 

I. CAPACITY-1100 MMFO. t 20% . 
2. VOLTAGE- 2000VOC TE ST , 1000 voe WORKING. 

3. DIAMET ERS TO BE CONCENTRIC WITHIN .025. 

4 . CAPACITOR SEALED WITH EPOXY RESIN . 

5 . SILVER PLATE 

SK-655 OUTLINE DRAWING 

~ 
7; REF DIMS ARE FOR INFQ. ONLY B 

ARE NOT REQ'O FOR INSP. PURPOSES 

~ 
Vt 
::a::: 
O-v, 
UI ;:a:: 
UI I 

0-
Vt u, 
nc:, .. 
'11 )> 
~ ;· 
mcit 
'<'< 

I Ill 
""Cl .. 
Cl '11 
~ 3 

or 
Cl n 
1~ n .. 
:;.· 
~ 



TECHNICAL DATA 

These sockets have been designed for use with the tube 
types listed below. The SK-1300 and the SK-1320 are in
tended for mounting on a pressurized chassis or plenum, 
allowing air-cooling of the tube base and terminals. 

BASE CONNECTIONS 

All these sockets are provided with three concentric 
rings of spring contact fingers for making contact to the 
filament and the grid of the coaxial triodes listed below. 

The filament contact fingers are terminated on two bus 
connections to insure good high frequency current distribu
tion. Each of these two bus rings is provided with two lugs 
for making external connections. 

The grid spring-finger contacts are terminated on a heavy 
support assembly. The grid contact assembly is insulated 
from the socket mounting cup in the SK-1300; it is grounded 
to the cup in the SK-1320, for grounded-grid operation. The 
SK-1310 is a version intended for use with vapor-cooled 
versions of these coaxial triodes and has no grounded con
tacts. 

MATERIALS AND FINISHES 

SK-1300 

SK-1310 

SK-1320 

SK-1300 
SK-1310 
SK-1320 
AIR-SYSTEM 

SOCKETS 

The contact fingers are non-ferrous spring alloy, heat-treated for positive spring action and 
silver-plated for good rf conductivity. The main socket body and cup assemblies are made of 
brass and are also silver plated. 

INSTALLATION 

The SK-1300 and SK-1320 are supported by the socket cup on a pressurized compartment or 
chassis. A 7-1/ 8 inch diameter hole is required in the supporting chassis or plenum and the soc
ket is secured by eight #6 machine screws on a 7-3/ 4 inch pitch circle. The socket cup on both 
these sockets is open so that air may be directed through them for cooling of the tube base term
inals. 

The SK-1310, which is designed for use on vapor-cooled versions of these tubes, has no 
mounting/ support cup; it is held into place on the base of the tube only by its contact finger as
semblies for the grid and filament. 

(Revised 3-1-72) © 1963, 1966, 1972 Varian Printed in U.S.A. 
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SK-1300/SK-1310/SK-1320 

2 

CHIMNEY 

A companion Air-Chimney , the SK-1306, is available for use with the SK-1300 and SK-1320 and 
some of the air-cooled triode types , as listed below. The chimney is mounted above the chassis 
deck and is installed using the same eight mounting screws used for securing the socket to the 
chassis or deck. 

Use of an Air-Chimney allows simplified cooling of the tube; air forced through the socket is 
directed through the chimney and then through the tube's anode cooling fins. 

SOCKET / CHIMNEY / TUBE TYPE GUIDE 

SOCKET TUBE TYPE NUMBER RECOMMENDED AIR CHIMNEY 

3CW10,000A3 none- water cooled tu be 
3CW20,000A1 none- water cooled tube 
3CW20,000A3 none - water cooled tube 
3CW20,000A7 none-water cooled tube 

SK-1300 3CW25,000A3 none -water cooled tube 
and 3CXS000A3 special - EIMAC Y-463 

SK-1320 3CX10,000Al/ 8158 SK-1306 
3CX10,000A3/ 8159 SK-1306 
3CX10,000A7 / 8160 SK-1306 
3CX15,000A3 SK-1306 
3CX20, 000A3 none available 

SK-1310 3CV30,000A1 none - vapor cooled tube 
3CV30,000A3 none- vapor cooled tube 

NET WEIGHTS 

SK-1300, SK-1310, SK-1320 2.3 lbs; 1.04 kg 
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ON. 

A 
8 
C 
E 
F 
G 
H 
J 
L 
M 
N 
p 

s 
T 
u 
V 
X 
y 

z 
AA 
AB 
,c 

•, 
- •'--------

"'...__ 
IOI.UEIDIS - - ... - -1.990 2.070 5055 52.58 ,- »~ 82 30 843.3 

3700 3 770 9396 9576 
7=• 7 125 17856 18097 
3590 3690 9119 9373 
2 710 2EBS 68 83 7201 
1440 1.530 36 58 38.86 

0890 0960 22.61 2438 
0 235 o=• s97 6.73 
6720 6.780 170.69 172.21 
8.220 8 280 208.79 210.31 
7 .060 7190 - . 179 32 182 63 
0.270 0 ,395 6 .86 1003 
0.185 0.285 4 .70 7.24 
0,580 0700 14 73 1778 
0 760 0 865 1930 21.97 
1500 1620 38.10 41 15 

4 ,970 5 CJl() 126 24 127 76 
43• 47" 43• 47° 

773C 7770 19634 197.36 
0.860 0960 21.84 24B9 
0140 0154 3.56 391 

... 

SK-1320 

"'...__ 
INO€S 

DIM. .... MAX ... 
A 1990 2070 .. 
8 lso4n •= .. 

C 3.7! '770 .. 
E 7030 7 125 . . 
F 3.590 3.690 .. 
G 2710 2835 .. 
H 1440 1530 .. 
J 0890 0.960 .. 
L 0235 0265 .. 

M 6720 6.780 .. 
N 8220 8280 .. 
p 7060 7190 - . 
s 0270 0395 . . 
T D 185 0285 - -
u 0580 0700 
V 760 0865 . . 

X 1500 1620 - . 
y 4970 503C .. 
z 43• 47" .. 

AA 7730 7770 - . 
AB J86C 0980 .. 
AC I"" 1n1 4 - . 

NOT_____ll_ 
I A(rDl!ilS J,R£f"OAl'lf0 0N..TAl«:l 

lR[NQJA{OQFOAlliSPPURPQSE'S 
.L!.!l_OOflf,l~.!_S~q:_~ 
3 TOl..£AANC.:SAll(SIOl"O.J•U..AT!y_E_ 

SK-1300 

r 

, --
' 

r 
0 

~ 
I 

IOll.lETUIS - - ... 
5055 5258 

• 02.30 I D4.3~ 
9396 9576 

178.56 18097 
91.19 93.73 
68B3 72.01 
36.58 38.86 -
2261 24.38 

597 673 
170.69 17221 
=.79 21031 

17932 18263 
686 1003 - . 
4.70 7.24 . -

14.73 17.78 . -
1930 21 97 .. 
~10 41.15 .. 

12624 12776 
43• 47• . -

I 19736 
21 84 24.89 

356 3.91 

_T ___ ___ ____ --- ---- -
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0 
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S K-1300/S K-1310/SK-1320 

C,""'510NAL ,.,. 

INO£S '"t.UETUIS DIM. MAX MI N. REI' - ..... R£f 
A 2061 2001 50.82 5235 
B " " '°"I 82.57 8410 
C ~732 3.672 . . 93.27 94.79 . . 
D 5.030 4.970 126.24 127.76 
E 0 B90 0B60 2 1 .84 2261 
F 0.267 0.233 5 92 6 78 
G 2"" 2710 68.83 72 01 
H 1.1B7 1156 29.36 30.!5 
J 0960 0890 2261 "'·38 
K 6- 32 NC 

>---- - --< c'l--· - ----1 L l/4 D!A HOLE 6.35 DIA HCLE 
M 6.780 6.720 170.69 172.21 
N 0 980 O.B60 21 84 24.89 
p 4690 4 620 117 35 119.13 
s 1620 1500 38 10 4 1 15 
T 0 285 0.185 4.70 7 24 
u 0314 0200 7.11 7. 97 
V O.B56 0.826 20.98 21.74 
w 47° 43° 43° 47° 

SK-1310 

l__l 

u 

NOTES·. 
I. ALL OIMENSICl'<S ARE IN INCHlS. 
2. TOLERMICES ARE '10T C U l✓rULATl'I[ . 

• O. """"' SHITS. I" 
L 

N 

· FIL. 
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The SK-1306 and SK-1406 Air-System Chimneys are intended for use 

with the tube and socket combinations listed below. They are used to direct 

cooling air to the tube's anode cooling fins after it has been forced through 

the companion Air-System Socket. 

MATERIALS 

These chimneys are molded from a grey, thermosetting polyester 

premix compound . 

INSTALLATION 

The SK-1306 and SK-1406 Air-System Chimneys are mounted above 

the chassis or pressurized compartment, directly over the companion socket. 

The chimneys are secured by the eight equally spaced machine screws on a 

a 7¾" P.C. that are used to install the socket. 

CHIMNEY / TUBE/ SOCKET COMBINATIONS 

CHIMNEY TUBE SOCKET 

3CX10 ,000A1 

3CX10 ,000A3 SK-1300 

SK-1306 3CX10 ,000A 7 

4CX10 ,000D SK-300 

SK300A 

SK-1406 4CX3000A SK-1400A 

SK-1470A 

Net Weight 

(Revised 8-15-66) © 1963, 1966 Varian 

SK-1306 
SK-1406 
AIR-SYSTEM 
CHIMNEYS 

SK-1306 Chimney shown 
with 4C X 10,000 and 

SK-300 socket 

SK-1306 - 8 ounces 

SK-1406 - 7 ounces 

Printed in U.S.A. 
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SK-1406 
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Division o an 

The EIMAC SK-1400A and SK-1470A Air-System Sockets are 
intended for use with the 4CX3000A and the 4CV8000A. The SK-
1400A incorporates an integral screen by-pass capacitor and has 
no grounded contacts. The SK-14 70A does not include a by-pass 
capacitor but does have the screen contacts grounded to the socket 
mounting plate. 

BASE CONNECTIONS 

A continuous screen grid contact finger assembly is provided 
for making contact with the solid screen ring flange on the 
4CX3000A or 4CV8000A. Grid and filament connections to the 
tube are made by four rows of contact tab assemblies that provide 
for breech-block electrical and mechanical contact. 

Each grid contact is terminated in two machine screws at 
the bottom of the socket base . Filament connections are to a ter
minal strap and to the socket base. 

BY-PASS CAPACITOR 

SK-1400A 
SK-1470A 
AIR-SYSTEM 

SOCKETS 

The SK-1400A is provided with an integral 1800 picofarad screen by-pass capacitor rated at 
1000 volts de . The screen contact fingers are attached to one side of this capacitor. The SK-1470A 
does not contain this capacitor ; instead the screen contacts are grounded directly to the socket shell. 

INSTALLATION 

When mounted on a chassis or pressurized compartment , a 7¼" diameter hole is required for 
the socket. The socket is secured by eight #6 screws on a 7¾" bolt circle. These same screws are used 
to install the companion SK-1406 chimney used with the air-cooled 4CX3000A. 

MATERIALS 

The contact fingers and tabs are non-ferrous spring alloy, heat-treated and silver-plated. The 
socket body is made of silver-plated brass. 

CHIMNEY 

The SK-1406 chimney is available for use with the SK-1400A or SK-14 70A and the air-cooled 
4CX3000A. It effectively directs air that has passed through the socket into the anode cooling fins. 

Note: Where a "floating" socket is desired - especially for the 4CV8000A-the SK-1490 is available. 
This is a SK-14 70 withou t the mounting ring and is intended for use where the tube is fixed and the 
socket is to be removable. 

Net Weight 30 ounces 

(Revised 10-15-66) © 1963, 1966 Varian Printed in U.S.A. 
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CHIMNEY --
(ACCESSORY' PART) ";a) 
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P.!, ATE 
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SCRE EN 
CONNECTION 

I 4 PLACES 

-@) 

t- -Q) 

''.,~ 

'-'-":i 

co: 

SK-1400A 

¢ 

¢ 

0 
<v 

DIMENSIONAL DATA 

m MAX "'"· N()M 

A 7.766 DIA. P.C. 7 .7.34 OIA. P.1.. 
B 8.266 DIA. 8.2.34 OlA. 
C .354 .312 
D 1.697 1.657 
E 5.540 5.509 
F . 141 DIA. ,109 DIA, 
H . 176 .1 66 
J 4.207 4.197 
K 2 .1 06 2-096 
L .506 .494 
M .253 .247 
N 1.266 1.2.3 4 
p 2.203 2.171 
R .208 DIA. .198 DIA. 

s .181 .169 
T .44 5 .42 5 
u .729 ,7 0 1 
V 1. 122 1.090 
w . 153 DIA. , 14 2 DIA . 

X 46" 44 

\..,--

i 
I 

~ u 

s 
SE PLAT~ 

CONTACT DIMENSIONS 

~ -------... ~
(ACCESSORY pAR_D '-:j 

.::, 

.B. 

\ 
I 
\ 

li ji 
I I 

I .' 
1

11 

&· 

.. ~/ ~~~ ' ~ _-:,c-, 
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~ CF}--J ~FIL CONNECTION 

""' A 

8 

<l> C 

D 

<l> E 
F 

H 

J 

K 

L 
M 

N 
p 

R 

s 
<l> T 

u 
<l> V 

<l> w 
X 

DIMENSIONAL DATA 

MAX MlN. 

7 766 DIA PC 7. 734 QIA PC 
8 266 DIA 8.234 DIA 

.354 . .3 I 2 
1.697 I 657 
5.540 5.509 
. 1-ll DIA . 09D,A 
.!lb 166 

4.207 4,197 
2.106 2.096 

.506 .494 

.253 247 

.266 1.234 
2.203 2.171 

.208 DIA .198 DI A 
.181 .169 

.44• .425 

.729 .701 
1.122 1.090 
. 152 DIA . 142 DIA 

<6" 44° 

~ACll . -· ----
..._~ 

CONTRO.. GRID CONNECTION 

,®~pffc:NE~~ ~~ 
L BASE PLATE 
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P. 
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SK-1500.A 
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TECHNICAL DA~i"A-
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SK-151 0A 
TUBE SOCKETS 

SK-1511 

·_. (l?b_~'.•._ ,, ...•. ~~BE POSITIONER 
- • :\:'- :a "' ~- ~ ; .. -:-· ·- -. - · •. -": -"!..~-~ ~tn::: 

SK-1510A 

T_hese sockets are designed to be used with EIMAC tube types 8349/4CX35,000C, 8351/ 
4CV100_. 000C, and 4CW100,000D, providing contact to the filament, control grid, and screen grid of 
th e socketed tube. 

Screen grid bypass capacitor components are available but must· be ordered separately: 

2300 pF Diel ectric - EIMAC P/ N 149089 
Set of Insulator Bushings- EIMAC P/ N 149088 

1100 pF Dielectric - EIMAC P/N 149090 
Set of Insulator Bushings- EIMAC P/ N 149088 

(one supplied) 
(six supplied} 

(one supplied) 
(six supp lied) 

For a grounded-screen application the screen flange of the socket is mounted directly to the equip
ment chassis. using the eight 3/16-inch holes provided in the flange. 

The SK-1500 has four guides mounted to the screen flange for proper centering of the tube. When in 
p lace, the tub~ is tu·rned to engage a bayonet retainer in the base of the socket. 

Tt w SK -1510 ha!- tile four locnting gui<los rmnoved rind inc lude~ n bMe tube po!l ltioncr. With the tuba 
se t in to place 1n ttie socket , this posltioner engages the base of the tube and the positioner handle is 
then turned to pull the tube securely into the socket and reta in it. 

The specia l positioner is available separately as the SK-1511, and the SK-1500 socket, which does not 
incl ude it, ·may be modified to include the positioner. 

The SK-1 500 and SK-1510 are not air-system sockets, since the anode-cooling air for a forced-air 
cooled tube , su·ch as the 4CX35,000C , does not pass through the socket on its way to the anode. Base 
coo ling of the tube in use is therefore accomplished by d irecting air across the socket, and both also 
inc lude a central connec.tion for an air hose for tube base cooling . 

Tube contacts iri both sockets are of heat-treated beryllium-copper alloy attached to brass support 
flanges . All metal parts are si lver plated. The contact insulating materia l is h igh-temperature ceramic. 

4090 (Effe ctive 3-15-79) © 1979 by Varian Prinibd in U.S.A. 
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SK-1500A, SK-1510A, 
SK-1511 

EE ltQTE: 4_(0 

--- I , 
' 

t_ ____ _ 

DIMENSIONAL DATA 

INCHES M ILUMETERS 
-··-

RU MIN MAX M l:-.1 MA°Jl 
- -- -- -- j.- -•- - -- ---- - - -
A it .240 11 2<;0 28'>~ 21!6 00 

B 11 960 120-4C ! Jf)J 7C 

r; 10 094 

1, R A](J 
~-- --·-- ~--~ 

----l------+---10_,_ se._l _2 _ _c. __ ,;·_:r-_~_ -+_l_.~_,_9<;__, 
_fi~_ •. _l :.,,_--; !" / 111 '~ -·-

L 1.214 1 ~p.,; 'J/J ~:i :,i~ .._ __ ~ -- --

I 
© -B 
I 

0 

________ L 
© 

A B 

-, ~ 1/4-20\JNC-28 THO. (TYP) 

TUOC POSITlOIO 
ATIJ,0; I V4 LO. NII HOSE 

l. 9S6 2.040 5, s:1 

G 2 823 3. 110 71 ,o ;'8 "'9 
----l---~ ---- --- --·- - - -- -

H 0 17 1 0 20J 4 z:l 5 16 

J 0 422 0 453 \0 77 11!,1 

K 1_210 1 290 

M 0 .725 f) I/', 

N 1.2JO 1 240 31 50 

~- - -1-----4-----1-----+--_. 

--- -->---····•-··------>--_:_~ 
,.._ __ - ---- ----·------------ ----~ 
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~N 8'l'l'llSS ~ C~ 
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~IRQ CRQ C~CTx;»j, 8-32UNC-2B 
~~ HOU:s, 4>0..ES 
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SK-1500A, SK-1510A, 
SK-1511 

-- -- ~ & 

Olt.AEMSIONAL DATA 

INCHES MILLIMETERS 

REP. MIN. MAX. MIN MAX. 
-

·-----~ A 0.72~ 0775 18 41 19 68 
--- >-- · -

D 11 960 17 04() 3C3 78 305/l:2 

J D a 

0 

I 
I 

_ _____ :___i 

-------~--------

C 2.9-11 3 241 H/0 82 ~? 
1------- ---- ··-

,___ __ 
,.___!2 11 740 11 ~/',IJ ;:,~~ ')(J 2llil00 

F 10.094 10 1 !,6 25"i '.19 25.7.9') 

G 2.799 2.9-'6 71 09 7• 8J 

H 4 .500 6.312 114.30 160.32 

J 9.400 9 4 10 238. 76 23901 

K 0 .912 0962 23 16 24 43 

L 1.230 1.240 31 24 3150 

M 4 8 75 5 12 ~ 123 82 130. 17 

N 8.4 70 8 590 215 14 216. 19 

p 0 .98 4 1.015 2~ 99 25.81 

A 0. 171 0 203 4 34 5.18 

: 5 0 47.? 0 4'>.l lfJ 72 11 51 

1--
i 

l:IQ!ll!. 
,. IIOOI.Do-~ ~.-n 

L•S i EO M:U)w ..,_ ~ ,wll TS,,.,C, 
MUST 8t OOl00'IE.D ~ TtU. 

z . ·Ot(Li:Cnl<.OC., Tw<:,t fOiO-J:100 
HO, ,a-r -.--, Cilll --.. 

INS"'-ATOll 111_,_ --• llXIU.84. 
l . 0 1 h tcr Ht<'. .o,o · T >OU'Clt _, ,G() Pf'!), 

fl,,AT ~.~ N'.QQ. 
IHSUl,.ATO,,--, ,_..T ~ 
Sl'lMEOO. 

4. FOR ~O SOtEU I ~T,a,, a 
~ , .. lll& ~,TO wo.»ti 
!VI££ .. ~ 'IOC-~ 

--r=~1~~~~~=~~=~~===~==i-±Fl~,:==~====i:==~~~~~~±=--- -----
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SK-1500A, SK-1510A, 
SK-1511 

' · 

3 
4 - IONC-2A 

L .H, THO. 

D 

DIA. THRU FOR 
AIR SUPPLY 

PLATE 

TAPPED THRU 

0 

DIA. 

~~- ------fN 

NOTES: 

I . CONNECT AIR SUPPLY TUBING OVER @ DIA. 

- --
INCHES M ILLIMETERS 

REF M IN. MAX. MIN. MAX. 

A .807 .817 20.50 20.75 

B .607 .817 20.50 20.75 

C 2.234 2 .266 56.74 57.56 

D .3 70 .380 940 9 65 

E 1.730 1 24il 31 .24 31 5,() 
_____ __ .._ 

----- - ··----•-.. --p 1'.4-'I I'¥, 1/'f'l '" 1/ f ,.___ ~- ..... ___,.. -------.,_ _____ -- - · 
H 1.109 1.141 28.17 28.98 

J 1.745 1.815 44 32 4-6. 10 

K .7'.}4 "7t\tl 18.~ 19.-46 

L .787 .837 19 9-9 21.26 ...._ __ 
----- ·- ·· --- - --- -·--

M .0114 1.016 ;l~°" 2.'.; a1 

N 4.953 5.047 125.81 128, 19 

p 1.59o 1.6-'8 40 5-4 41 .&> , 

SK-1511 





TECHNICAL DATA 

The EIMAC SK-2200 and SK-2210 are air-system sockets recom
mended for use with the EIMAC 8877 / 3CX1500A7 triode. Two com
panion chimneys are available, either of which will operate with 
either socket. 

With these sockets , connection is made to each tube element 
except the anode. 

No contacts are grounded on the SK-2200, while the SK-2210 has 
the grid contacts grounded to the equipment chassis when installed. 

INSTALLATION 

The SK-2200 and SK-2210 are designed for under-chassis mount
ing, and require a 3¼ inch hole through the ch ass is deck. Each 
socket is held in place by four 6-32 screws. 

AIR CHIMNEYS 

Two chimneys are available. The SK-2206 is made of fiber glass 
and is recommended for general purpose use at low and medium 
frequencies. For high frequency applications where losses must be 
held to a minimum , the SK-2216 chimney should be used as it is 
made of low-loss teflon. The SK-2206 is held in place with four 
clips (supplied with the chimney). The SK-2216 is held in place 
with four toe clamps (supplied with the chimney). 

NET WEIGHTS 

SK-2200 Socket 
SK-2210 Socket 
SK-2206 Chimney .............. . .... . 
SK-2216 Chimney .... .. . . ...... . ... . . 

(Effective 8-15-71) © by Varian 

4.5 oz; 128 gm 
4.0 oz; 113 gm 
1.5 oz; 42.5 gm 
2.0 oz; 56.7 gm 

SK-220O 
SK-2210 
AIR SYSTEM 

SOCK ET 

SK-2200 

SK-2210 

SK-2206 

SK-2216 

Printed in U.S.A. 

EIMAC division of varian / 301 industrial way / san carlos / california 94070 



SK-2200/SK-2210 

r---- ---;@J-------, 

,f~ 
l,.,,,o, '"'"' 
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~ 
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I-HEATER 
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T 

__j_ 
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~ 
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~ TECHNICAL DATA 

The SK-306 and SK-316 Air-System Chimneys are intended for use 
with the tube and socket combinations listed below . They are used to direct 
cooling air to the tube 's anode cooling fins after it has been forced through 
the companion Air-System Socket. 

MATERIALS 
These chimneys are molded from a gray thermosetting polyester premix 

compound. 

INSTALLATION 
The SK-306 mounts above the chassis or plenum and is secured by the 

eight mounting screws that secure the SK-300 or SK-300A socket. 
The SK-316 mounts above the chassis with four separate mounting 

screws on 8- 15/ 16" diameter pitch circle. 

CHIMNEY /TUBE/SOCKET COMBINATIONS 

CHIMNEY TUBE SOCKET 
SK-306 8170/4CX5000A SK-300 

8909/4CX5000J 
8170W/4CX5000R 

SK-316 8910/4CXl5,000J SK-300A 

828 l/4CX 15 ,000A 

SK-306 
SK-316 

AIR-SYSTEM 
CHIMNEYS 

,,,,.,---

SK-306 Chimney shown 
with 4CX5000A and 

SK-300 socket 

Net Weight . ...... . .... . . . . . .... . . . . . . . . . .... .. .. . ................. SK-306 - 5.5 ounces 
SK-316 - 11 ounces 

(Revised 3-1-76) © 1963, 1966, 1976 by Varian Printed in U.S.A. 

EIMAC division of varian/301 industrial way/san carlos/california 94070 



e SK-306, SK-316 

V _3) 
~======l==~. ...~ 

DIM.I 
INCHES MILLIMETERS 

MIN . MAX. REF. MIN. MAX. 
A 8.900 8.985 226 .06 228.22 
B 9.262 9.389 235.25 238.48 
C 7.560 7.652 192.02 194.36 
D 8.340 8.440 211.84 214.38 
E 4.606 4.706 116.99 119.53 
F .156 .218 3.96 5.54 
G .062 .125 1.57 3.17 
H .140 .200 3.56 5.08 

NOTES: 

1. DIAMETERS NOTED ARE AVERAGE 
OF DIA. MEASUREMENTS TAKEN 
90 DEGREES APART WITH PART 
UNRESTRAINED. 

2. MAX. OPERATING TEMPERATURE 
125 DEGREES C. 

3. MATL : POLYESTER PRE-MIX 
COMP. (GREY) FIBERGLASS. 

REF. 

DIM. 
INCHES MILLIMETERS 

MIN. MAX. REF. MIN. 
A 8.218 8.281 208.74 
B 6.687 6.812 169.85 
C 3.400 3.562 86.36 
D 4.890 4.960 124.21 
E .125 
F .062 .187 1.57 
G .136 .176 3.45 
H 7.750 

NOTES: 
1. REF DIMS ARE FOR INF 

ONLY AND ARE NOT REOD 

FOR INSP PURPOSES. 

MAX. REF. 
210.34 
173.02 
90.47 

125.98 
3.17 

4.75 
4.47 

196.85 

I 

+ ))~~ (•)= 

I ©i-----· 

L 

I 0---·-- .. 

' I 
I 
I 
I 
I 
I 
I 
I 



TECHNICAL DATA 

The EIMAC SK-700 and SK-710 Air-System Sockets are designed to socket the 
EIMAC 8167/ 4CX300A oc 8561 / 4CX300Y. Connections are made to each of the 
tube electrodes except the ancxle. An integral screen-grid by-pass capacitoc is 
built into the socket. 

SK-700 
The cathode contacts are insulated from ground. 

SK-710 
All six of the cathode contacts are connected directly to the metal body. 

HEATER CONNECTIONS 
In both socket types, one heater contact is connected directly to the 

metal body. 

SCREEN-GRID BY-PASS CAPACITOR 
The capacitor is built into the socket and provides a low-impedance 

path to ground for screen-grid rf currents. It is tested at 1000 volts de and 
rated at 400 volts de. Capacitance is 1100 picofarads +20%. 

MATERIALS AND FINISHES 
The metal shell, or body, of the socket is made of silver-plated brass. 

The non-ferrous alloy contacts are heat treated after forming and then 
silver-plated. Three silver-plated brass toe clamps are supplied for mounting 
purposes. 

The socket insulating material is chemically inert, non-flammable, and 
will not absorb water or water vapor. It is not affected by strong or weak 
acids or alkalies. It will not react to normal solvents except in the case of 
halogenated compounds, which will induce minor dimensional changes. Its 
physical characteristics are stable over a temperature range of -150°C to 
+ 275°C and it is resistant to embrittlement and thermal shock. 

A silvered-mica dielectric is used in the screen-grid by-pass capacitor. 

AIR CHIMNEY 

The SK-606 is intended to be used with the tube mounted vertically with the 
ancxle up. If horizontal mounting or vertical mounting with the anode down is re
quired , means should be provided to retain the chimney. The air chimney is made 
of high-temperature ceramic and serves to direct the flow of air emerging from the 
soc ket into the anode cooling fins. It is recom mended that the SK-606 chimney , er 
its equivalent , be used with each SK-700 or SK-710 socket. 

(Revised 5-1-76) C 1958, 1966, 1976 Varian Printed in U.S.A . 

SK-700 
AND 

SK-710 
AIR-SYSTEM 

SOCKETS 

SK-700 

SK-700 WITH SK-606 

SOCKET, TUBE, AND CHIMNEY 

EIMAC division of varian / 301 industrial way I san carlos / california 94070 



e SK-700, SK-710 

NO, 6 MACHINE 
SCREW (NOT SUPPL1€Dl 

'2 - 56 UNC-28~ 
2 PLACES (REF) 

MOUNTN3 PLAT 
("NP) 

F 

HEATER (GROUNDED)\ 

HEATER--._ 

2HOLES@ 

SCREEN GRID_ 

I HOLE 0 

SK-700 

-'--------10-- G 

-------4 K r-----t 

,,-r-CONTAOL GRll 

CONTROL GRID 

@2HOLES 

DIM ENS ION AL DATA 

DIM 
INCH ES MILLIMETERS 

MIN . MAX. REF. MIN . MAX . REF. 
A 2688 2 750 6827 69 85 
B .453 .493 I 1.51 12.52 
C .175 207 4.44 5.26 
D 107 14 7 2.71 373 
E .650 .690 16.51 17.53 
F .312 'l'i2 7.92 8 .94 
G 03IR 079R 
H 014 .046 0.35 I 17 
J 2 Dia. 50.4D 
K 2 .184 2.210 55.47 5613 

M 35° 35° 
N 550 55° 
p 30° 30° 
R 062D 1.57D 
s 3.000 76.20 

lJ 437 '11':9 11.10 11.91 
V 890 .922 22.fiO 2342 
w .234 .261': 5.94 6 .76 
X .109 141 2 .77 3.58 
y l.203R 3055R 
z l.313R 3355R 

AA .080 .085 2 .03 216 
AC .142 .1 41': 3 .61 3 .71 
AD .292 .332 7.42 8.43 
AE .292 .332 7.42 8.43 
AF .1 05 .145 2.67 3 .68 
AG .062R l.57R 
AH .417 .457 10.59 11.61 
AJ .125R .187 R 3 .17R 4.75R 
AK 80° 100° 80° 100° 
AL .0620 1.57D 
AM l.437R 36.50R 
AN 1281 R 32.54R 
AP .1 87 4 .75 
AR .1 25 3.17 
AT .1 09 .140 2 .77 355 

NOTES 

I. REF DIMS. ARE FOR INA:l. ONLY AND ARE P«)T 
f\EQD. FOR INSP. Plff'OSES. 

2 . TOLERANCES ARE NOT CLMJLATM. 
3 CAPACITANCE-1100 MM"O± 20% VOLJAGE-000 

voe. TESTAoo wvoc 

TC€ a.AMP DETAIL 



2-56 UNC-2B____,/ 
2 F'LACES (REF.) 

_1 _ 01--------------

HlR.(GROUNDED) 

HEATER--

2 HOLES@ 

SCREEN GR1D__/ 

~ 

AF I L AJ 

AK J LJC 
TOE CLAMP .OE™L 

CONTROLGRD 

CONT'i!OL GRID 

@2HOLES 

w 

SK-700, SK-710 e 
DIM ENSIDNAL DATA 

DIM 
INCH ES M llll METERS 

MIN . MAX. REF . MIN . MAX . REF . 
A 2688 2.750 6827 69 85 
B 4'i3 .493 11 .51 12.52 
C . 175 207 4.44 5 .26 
D 107 147 2 .71 3.73 
E 650 .690 16.51 17.53 
F .312 '152 7.92 8.94 
G 031R .079R 
H 014 046 0 .35 I 17 
J 2 Dia. 50.4D 
K 2 .184 2.204 55.47 5598 

M 35° 35° 
N 550 55° 
p 30° 30° 
R 062D 1.57D 
s 3 D,a 76.20D 
T 60° 60° 
II .437 "-"9 11.10 11 .91 
V 890 .922 22.61 2342 
w .234 .26"- 5 .94 6 .76 
X _l()Q 141 2 .77 3 .58 
y l.203R 3055F 
z l.312R 3355R 

AA .080 085 2 03 216 
AC 142 .14"- 3 .61 3 .71 
AD .292 .332 7.42 8.43 
AE .292 .332 7.42 8.43 
AF .105 .145 2 .67 3 .68 
AG .062R l.57R 
AH .417 .457 10.59 11.61 
AJ .125R .187R 3 .17R 4.75R 
AK 00° 100° so• 100° 
AL .062D 1.57D 
AM l.437R 36.50R 
AN 1281 R 3254R 

AP .187 4 .75 

AR .125 3.17 
AT .109 .140 2.77 3.55 

NOTES: 
I. REF. DIMS. ARE FOR INFO. ONLY AND ARE NOT FEQD. FOR INSP. 

PURPOSES. 

2. TOLERANCES ARE NOT CUMULATIVE. 
3. CAPACITANCE 11100 Ml,FD ± 25 % , VOLTAGE 1000 VOC 

TEST1 400 WVOC 

AM 

SK-710 



e SK-700, SK-710 

~ 
l> C./) 

~7' 
I zm 

cO 
in (1) 

l> 

DIM . 

A 

B 

C 

D 

DIMENSIONS IN INCHES 

DIMENSIONAL DATA 

MIN. MAX. REF. 

1.635 1.700 
1.781 1.881 

.812 .875 

.156 .218 



EIMAC CAVITIES FOR FM BROADCAST 

Varian EIMAC cavity amplifiers for FM broadcast service cover the international frequency assign
ment of 86-108 MHz. Stock amplifiers provide power levels of 35 to 0.75 kW. An EIMAC solid
state driver is available for use as an intermediate stage, if desired. Anticipate reduced trans
mitter down-time and higher revenues with this modern amplifier concept. For full information 
contact Product Manager, Varian EIMAC, 301 Industrial Way, San Carlos, CA 94070. Telephone 
(415) 592-1221. 

EIMAC CAVITIES FOR FM BROADCAST 

OUTPUT CAVITY TUBE PLATE SCREEN DRIVE SIZE 
POWER TYPE TYPE 

kW 

35 CV-2202 4CX20,000C 

20 CV-2200 4CX20,000A 

15 CV-2210 4CX12,000A 

10 CV-2228 4CX7500A 

5.5 CV-2225 4CX3500A 

1.5 CV-2223 3CX800A7(2) 

0.75 CV-2222 3CX800A7 

0.15 AM2215A Solid State 

VOLTAGE / CURRENT VOLTAGE / CURRENT 

kV A V 

10.0 4.65 1000 

10.0 3.25 750 

8.0 2.60 800 

6.5 2.2 750 

4.3 1.9 700 

2.2 1.0 -

2.2 0.5 -

.028 12 -

VARIAN EIMAC 
301 Industrial Way 
San Carlos, CA 94070 
415•592-1221 

A 

0.253 

0.220 

0.120 

0.128 

0.123 

-

-

-

POWER H w D 

w (INCHES) 

375 31.5 19 21 

300 36.0 19 21 

250 19.8 19 21 

100 19.8 19 21 

66 6.6 19 16 

43 6.6 17 12 

21 6.13 17 12 

15 2.63 5.6 8.2 





TECHNICAL DATA 

The EIMAC AM-2215A ls a sol id-state power amp I ifier 
module for use in the FM broadcast service. 

The broad-band design permits operation over the 
entire FM band (86 to 108 MHz) without tuning. 

These amp I if i ers are intended for use as drivers 
for EIMAC cavity amplifiers which deliver power output 
levels from 1 .5 to 60 kilowatts. 

The AM-2215A utilizes rugged bipolar transistors 
with emitter ballasting which provides protection from 
varying load impedance which may occur during tuneup of 
fol lowing stages. The semiconductor devices employed 
are wel I establ !shed types avai I able fran many sources. 

C H A R A C T E R I S T I C S 

ELECTRICAL 

Power Output 
Power Gain • 
Frequency of Operation • 
Nominal Power Supply Voltage. 
Power Supply Current@ 28 Vdc 
Nominal Input Impedance 
Nominal Output Impedance •• 
Input VSWR (88-108 MHz) •••••• 
Load VSWR 150 Watts output 

MECHANICAL 

Coo I i ng Requirements • • • • • 
Maximum Operating Temperature 
Input rf Connector • • ••• 
Output rf Connector •••• 
Nominal Overal I 

Height 
Width • • 
Length 

Weight 

DI mens 1 ons: 

. 

. 

. . . 

. . . . 
. . . 

. . . . 

. . . . . 

Conduction with 

150 
10 

86-108 
28 
12 
50 
50 

2,0:1 
2 .0: 1 

AM-221 SA 
VHF 

AMPLIFIER 
MODULE 

w (maximum) 
dB (minimum) 
MHz 
Vdc (Note 2) 
Ade (maximum) 
Ohms 
Ohms 
(maximum) 
(maximum) 

Forced Air (Note 3) 
85°C (Note 4) 

BNC Jack ( fema I e) 
BNC Jack (fema I el 

2.62 In (66.5 mm) 
5.56 In (141. 2 mm) 
8.19 In (208 mm) 

42 Oz ( 1 .19 kgl 

Note 1 Character i st 1 cs and operating va I ues are based on performance tests. These fl gures may 
change without notice as the result of additional data or product refin ement. Varian EIMAC 
should be consulted before using this information for final equipment design. 

Note 2 
Note 3 

Note 4 

De voltage may be varied over the range from 24 to a maximum of 28 volts to vary rf output. 
Forced-air cooling is required for output power over 25 W, Th e absolute requirements depend 
on power output, amblent temperature, and cool lng technique used, 
Measured at the hottest point on the heat sink, This value should not be exceeded. 

398099 (Effective February 1984) 
VA4666 

Printed in U. S.A. 

Varian EIMAC, 301 Industrial Way, San Carlos, CA 94070 
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STAB IL ITY - The amp I ifier, when operated at 100 W output and within the collector voltage range (see Note 
2, page 1), wil I not be damaged when operated Into a 3:1 load mismatch at al I phase angles . At power over 
100 W output, the VSWR should not exceed 2:1 . Sensing circuitry for protection Is recommended. 

The output wll I contain no spurious non- harmonic related products when operated at any frequency f rom 86 
to 108 MHz. When not driven and with the output terminated in a 50-ohm load, the amp I ifier is stable while 

the input is terminated into an impedance representing an infinite VSWR at al I phase angles. 
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ADVANCE PRODUCT ANNOUNCEMENT 

VHF CAVITY 
CV-2223 
FOR FM 

BROADCAST 
SERVICE 

The EIMAC CV-2223 amplifier cavity is designed 
for use as a final amplifier stage in an FM trans
mitter. It is designed for fixed frequency operation 
within the 88-108 MHz band for broadcast service. It 
is also useful as a reliable intermediate power am
plifier for driving higher power tube amplifiers. 

Cavity design is straightforward with reliability 
and simplicity as major features. Two EIMAC 3CX800A7 
high performance focus-cathode triodes are used. 
They are designed for grounded grid service. Overall 
stage gain of this cavity assembly is approximately 
15 dB with no neutralization required, 

G E N E R A L C H A R A C T E R I S T I C S l 

ELECTRICAL 

Tuning Range ••••••• 

Input Impedance (nominal) • 
Output Impedance (nominal) 

Power Tubes (3CX800A7) Heater Voltage 
Power Tubes Heater Cu rrent, Approximate 

MECHANICAL 

Power Tubes Used (not supplied with cav ity) 

Input rf Connector 

Output rf Connector 

Cooling •••••• 

Mounting 
Overall Dimensions (nominal): 

Height 
Width •• •••• •• 
Depth •••••••• 

Net Weight (Approximate) 
Shippi ng Weight (Approximate; Tubes Not Installed) 

) 

88 to 108 MHz 

50 Ohms 

50 Ohms 

13 . 5 + 0.6 V 

3.0 A 

Two EIMAC 3CX800A7 
Type N 

Unflanged 7/8" EIA Connector 
Forced Air 

Standard 19 In. Rack (Not Supplied) 

6. 125 In; 15 .56 cm 
17.00 In; 43.1 8 cm 
11.59 In; 29.44 cm 

7.3 Lbs; 3.3 kg 

13 Lbs; 6.0 kg 

Cha racteristi cs and operating values are based on performance tests. These figures may change 
without notice as a result of additional data or product refinement. EIMAC should be consulted 
before using this information for final equ ipment design. 

RADIO FREQUENCY POWER AMPLIFIER 
FM BROADCAST SERVICE 

ABSOLUTE MAXIMUM RATINGS: 

2250 
1. 2 

1600 
0 .12 

8 

DC PLATE VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
GRID CURRENT •• 
GRID DISSIPATION • 
LOAD VSWR •••• 1. 5: 1 

* Approximate value 
# Power delivered t o the load 

398026(Effective Mar ch 1986) 
VA4902 

VOLTS 
AMPERE 
\iA TTS 
AMPERE 
WATTS 

Typical Operation (Measured data at 98.1 MHz) 

Pl ate Voltage . . 2200 Vdc 
Cathode Bias Voltage +12 . 0 Vdc 
Plate Current 0. 8 Ade 
Grid Current * 64 mAdc 
Useful Power Output # 1100 w 
Driving Power 31 w 
Efficiency . 62 . 5 % 
Power Gain . 15.5 dB 
Maximum Input VSWR, 88 -1 08 MHz 1. 2: 1 
Plate Dissipation * . . 660 w 

Printed in U.S . A. 

Varian EIMAC / 301 Industrial Way/ San Car los, CA 94070 / U. S. A. 



ii/i!J® CV-2223 

A P P L I C A T I O N 

MECHANICAL 

COOLING - The maximum temperature limit for ex
ternal tube surfaces and the anode core is 250°C 
but tube life is prolonged if these areas are 
maintained at lower temperatures. An air inter
lock system should be provided to remove all vol
tages from the tube in case of failure of or a 
significant reduction in normal cooling air flow. 

Minimum air flow requirements for a maximum (tube} 
anode core temperature of 225 °C are listed for two 
altitudes and inlet air temperatures, for three 
power levels. The pressure drop values shown are 
in inches of water and are for the cavity and tube 
combination. 

Cooling Air at 25°C 

Anode 
Diss. 

w 
400 
600 
800 

Flow 
Rate 
cfm 

12 
22 
38 

SEA LEVEL 

Press. 
Drop 
In.Water 
0.20 
0.30 
0.9 

Cooling Air at 50 °C 

Anode 
Diss. 

w 
400 
600 
800 

Flow 
Rate 
cfm 

16 
32 
54 

SEA LEVEL 

Press. 
Drop 
In.Water 

0.40 
1.00 
1.70 

Flow 
Rate 
cfm 

15 
28 
46 

Flow 
Rate 
cfm 

20 
38 
65 

5000 FEET 
Press. 
Drop 
In.Water 
0.30 
0.40 
1. 20 

5000 FEET 

Press. 
Drop 
In.Water 

0,50 
1. 20 
2. 10 

Air flow must be applied before or simultaneously 
with the application of tube electrode voltages, 
including the heater voltage, and should be main
tained for a brief period after all voltages are 
removed to allow for tube cooldown. 

ELECTRICAL 

HEATER & CATHODE OPERATION - Rated filament vol -
tage for the 3CX800A7 is 13.5 volts. Voltage 
should be measured at the cavity heater terminals 
with an accurate rms-responding meter, and should 
be maintained at this value to obtain optimum per
formance and good tube life. In no case should the 
voltage be allowed to deviate from 13,5 volts by 
more than plus or minus five percent. 

GRID OPERATION - The two 3CX800A7 control grids 
have a total maximum dissipation rating of 4.0 
watts. Care should be taken to avoid exceeding 
this rating. The cathode bias should be kept near 
the value shown in the TYPICAL OPERATION section 
of this data sheet. An interlock circuit should be 
used so that driving power cannot be applied to 
the cavity unless plate voltage is on the tube. 
Drive power should be removed if grid current 
exceeds 120 milliamperes. 

PLATE INDUCTOR - The plate inductor has a movable 
shorting bar which serves as the plate circuit 
coarse tuning. The position of the bar is set 
according to the frequency range selected for 
operation. Detailed information is supplied with 
the cavity. 

2 

INPUT & OUTPUT TUNING - Both input and output fine 
tuning are adjustable from the front panel. 

OUTPUT LOADING - Output loading is adjustable from 
the front panel. 

FAULT PROTECTION - All power tubes operate at vol
tages which can cause severe damage in the event 
of an internal arc, especially in cases where 
large amounts of stored energy or foll ow-on cur
rent are involved. Some means of protection is ad
vised in all cases, and it is recommended that a 
series resistor be used in the anode circuit to 
l i m it peak current and he l p di s s i pate the energy 
in the event of a tube or circuit arc. A resist
ance of 25 ohms (50 W} in the positive plate power 
supply lead wi 11 help protect the tube in the 
event of an internal arc. Additional information 
is found in EIMAC Application Bulletin #17 "FAULT 
PROTECTION". Copies are available on request. 

ABSOLUTE MAXIMUM RATINGS - Values shown for each 
type of service are based on the "absolute system" 
and are not to be exceeded under any service con
ditions. These ratings are limiting values outside 
which serviceability of the tube may be impaired. 
In order not to exceed absolute ratings the equip
ment designer has the responsibility of determin
ing an average design value for each rating below 
the absolute value of that rating by a safety 
factor so that the absolute values wi 11 never be 
exceeded under any usual conditions of supply
voltage variation, load variation, or manufactur
ing variation in the equipment itself. It does not 
necessarily follow that combinations of absolute 
maximum ratings can be attained simultaneously. 

HIGH VOLTAGE - Normal operating voltages used with 
the CV-2223 are deadly, and the equipment must be 
designed properly and operating precautions must 
be followed. Design all equipment so that no one 
can come in contact with high voltages. Equipment 
must include safety enclosures for high voltage 
circuits and terminals, with interlock switches to 
open primary circuits of the power supply and to 
discharge high-voltage capacitors whenever access 
doors are opened. Interlock switches must not be 
bypassed or "cheated" to al low operation with ac
cess doors open. Remember: HIGH VOLTAGE CAN KILL. 

RADIO-FREQUENCY RADIATION - Avoid exposure to 
strong rf fields even at relatively low frequency. 
Absorption of rf energy by human tissue is depend
ent on frequency. Under 300 MHz most of the energy 
will pass completely through the human body with 
little attenuation or heating affect. Public 
health agencies are concerned with the hazard even 
at these frequencies. OSHA (Occupational Safety 
and Health Administration) recommends that pro
longed exposure to rf radiation should be limited 
to 10 milliwatts per square centimeter. 

SPECIAL APPLICATIONS - When it is desired to oper
ate this cavity assembly under conditions widely 
different from those listed here, write to Varian 
EIMAC; Attn: Product Manager; 301 Industrial Way; 
San Carlos, CA 94070 U.S.A. 



CV-2223 e ® 
OPERATING HAZARDS 

PROPER USE AND SAFE OPERATING PRACTICES WITH RESPECT TO POWER TUBES AND THEIR CIRCUITS ARE THE RESPONSI
BILITY OF EQUIPMENT MANUFACTURERS AND USERS OF SUCH TUBES. ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO 
POWER TUBES OR EQUIPMENT WHICH UTILIZES SUCH TUBES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES AGAINST 
POSSIBLE SERIOUS BODILY INJURY. DO NOT BE CARELESS AROUND SUCH PRODUCTS. 

The operation of this cavity may involve the following hazards, any one of which, in the absence of safe 
operating practices and precautions, could result in serious harm to personnel: 

a. HIGH VOLTAGE - Normal operating voltages can be 
deadly . Remember that HIGH VOLTAGE CAN KILL. 

b, LOW-VOLTAGE HIGH-CURRENT CIRCUITS - Personal 
jewelry , such as rings, should not be worn when 
working with filament contacts or connectors as 
a short circuit can produce very high current 
and melting, resulting in severe burns. 

c. RF RADIATION - Exposure to strong rf fields 

should be avoided, The dangers of rf r adiation 
are more severe at UHF and microwave frequen 
cies and can cause serious bodily and eye in
juries . CARDIAC PACEMAKERS MAY BE EFFECTED . 

d. HOT SURFACES - Surfaces of tubes can reach 
temperatures of seve r al hundred °C and cau se 
serious burns if touched for severa l minutes 
after all power i s removed . 

Please review the detailed operating hazards sheet enclosed with each de vice or request a copy f rom: 
Varian EIMAC, Power Grid Application Engineering, 301 Industrial Way, San Carlos CA 94070 . 
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ADVANCE PRODUCT ANNOUNCEMENT 

The E !MAC CV-2222 amplifier cavity is designed 
for use as a final amplifier stage in an FM trans
mitter. It is designed for fixed frequency operation 
within the 88-108 MHz band for broadcast service. It 
is also useful as a reliable intermediate power am
plifier for driving higher power tube amplifiers. 

Cavity design is straightforward with reliability 
and simplicity as major features. The EIMAC 3CX800A7 
high performance focus-cathode triode is used. It is 
designed for grounded grid service. Overall stage 
gain of this cavity assembly is approximately 15 dB 
with no neutralization required. 

G E N E R A L C H A R A C T E R I S T I C S l 

ELECTRICAL 

Tuning Range •••••••••••• 
Input Impedance (nominal) ••• • •• 
Output Impedance (nominal) • • ••• 
Power Tube (3CX800A7) Heater Voltage 
Power Tube Heater Current, Approximate 

MECHANICAL 

Power Tube Used (not supplied with cavity) 
Input rf Connector ••• •• 
Output rf Connector ••••• 
Cooling • •••••••• • • 
Mounting •••••• • • • • 
Overall Dimensions (nominal): 

Standard 19 In. Rack 

VHF CAVITY 
CV-2222 
FOR FM 

BROADCAST 
SERVICE 

88 to 108 MHz 
50 Ohms 
50 Ohms 

13.5 + 0.6 V 
1.5 A 

EIMAC 3CX800A7 
Type BNC 

Type N 
Forced Air 

( Not Supplied) 

Height • • • • • • • • 6.125 In; 15 . 56 cm 
Width • • • • • • • • • • 17 . 00 In; 43 . 18 cm 
Depth • • • • • • • • • • 11 . 59 In; 29.44 cm 

Net Weight (Approximate) . • • • • • • • • • 7. 3 Lbs; 3. 3 kg 
Shipping Weight (Approximate; Tube Not Installed) 13 Lbs; 6 . 0 kg 

1 Characterist i cs and operating values are based on performance tests. These figures may change 
without notice as a result of additional data or product refinement . EIMAC should be consulted 
before using this information for final equipment design . 

RADIO FREQUENCY POWER AMPLIFIER 
FM BROADCAST SERVICE 

ABSOLUTE MAXIMUM RATINGS: 

DC PLATE VOLTAGE 2250 
DC PLATE CURRENT 0. 6 
PLATE DISSIPATION 800 
GRID CURRENT • . 0. 06 
GRID DISSIPATION • 4 
LOAD VSWR . . . 1. 5: 1 

* Approximate value 
# Power delivered to the load 

VOLTS 
AMPERE 
WATTS 
AMPERE 
WATTS 

Typical Operation (Measured data at 107.9 MHz) 

Plate Voltage 2200 
Cathode Bias Voltage +12 . 0 
Plate Current . . . 0. 5 
Grid Current * 47 
Useful Power Output # 756 
Driving Power 21 
Efficiency . . . . 68 . 7 
Power Gain . . . 15.5 
Maximum Input VSWR, 88-108 MHz 1. 2: 1 
Plate Dissipation * . . . . . 330 

Vdc 
Vdc 
Ade 
mAdc 
w 
w 
% 
dB 

w 

398025(Effective March 1986) 
VA4901 

Printed in U. S.A . 

Varian EIMAC / 301 Industrial Way/ San Carlos, CA 94070 / U.S.A. 



@® CV-2222 

A P P L I C A T I O N 

MECHANICAL 

COOLING - The maximum temperature limit for ex
ternal tube surfaces and the anode core is 250°C 
but tube life is prolonged if these areas are 
maintained at lower temperatures. An air inter
lock system should be provided to remove all vol
tages from the tube in case of fa i 1 ure of or a 
significant reduction in normal cooling air flow. 

Minimum air flow requirements for a maximum (tube) 
anode core temperature of 225 °C are listed for two 
altitudes and inlet air temperatures, for three 
power levels. The pressure drop values shown are 
in inches of water and are for the cavity and tube 
combination. 
Cooling Air at 25°C 

SEA LEVEL 5000 FEET 
Anode Flow Press. Flow Press. 
Diss. Rate Drop Rate Drop 

w cfm In.Water cfm In.Water 
400 8 0.20 9 0.25 
600 15 0.40 19 0.50 
800 25 0.80 31 1.00 

Cooling Air at 50°C 
SEA LEVEL 5000 FEET 

Anode Flow Press. Flow Press. 
Diss. Rate Drop Rate Drop 

w cfm In.Water cfm In.Water 

400 11 0.30 13 0.40 
600 21 0.60 25 0.80 
800 36 1. 20 44 1. 70 

Air flow must be applied before or simultaneously 
with the application of tube electrode voltages, 
including the heater voltage, and should be main
tained for a brief period after all voltages are 
removed to allow for tube cooldown. 

ELECTRICAL 

HEATER & CATHODE OPERATION - Rated fi 1 ament vol -
tage for the 3CX800A7 is 13.5 volts. Voltage 
should be measured at the cavity heater terminals 
with an accurate rms-responding meter, and should 
be maintained at this value to obtain optimum per
formance and good tube life. In no case should the 
voltage be all owed to deviate from 13. 5 vol ts by 
more than plus or minus five percent. 

GRID OPERATION - The 3CX800A7 control grid has a 
maximum dissipation rating of 4. 0 watts. Care 
sho uld be taken to avoid exceeding this rating. 
The cathode bias should be kept near the value 
shown in the TYPICAL OPERATION section of this 
data sheet. An interlock circuit should be used so 
that driving power cannot be applied to the cavity 
unless plate voltage is on the tube. Drive power 
should be removed if grid current exceeds 60 
milliamperes. 

PLATE INDUCTOR - The plate inductor has a movable 
shorting bar which serves as the plate circuit 
coarse tun ing . The position of the bar is set 
according to the frequency range selected for 
operation. Detailed information i s supplied with 
the cavity. 

2 

INPUT & OUTPUT TUNING - Both input and output fine 
tuning are adjustable from the front panel. 

OUTPUT LOADING - Output loading is adjustable from 
the front panel. 

FAULT PROTECTION - All power tubes operate at vol
tages which can cause severe damage in the event 
of an internal arc, especially in cases where 
large amounts of stored energy or follow-on cur
rent are involved. Some means of protection is ad
vised in all cases, and it is recommended that a 
series resistor be used in the anode circuit to 
1 i mi t peak current and he 1 p di s s i pate the energy 
in the event of a tube or circuit arc. A resist
ance of 50 ohms (50 W) in the positive plate power 
supply 1 ead wi 11 help protect the tube in the 
event of an internal arc. Additional information 
is found in EIMAC Application Bulletin #17 "FAULT 
PROTECTION". Copies are available on request. 

ABSOLUTE MAXIMUM RATINGS - Values shown for each 
type of service are based on the "absolute system" 
and are not to be exceeded under any service con
ditions. These ratings are limiting values outside 
which serviceability of the tube may be impaired. 
In order not to exceed absolute ratings the equip
ment designer has the responsibility of determin
ing an average design value for each rating below 
the absolute value of that rating by a safety 
factor so that the absolute values wi 11 never be 
exceeded under any usual conditions of supply
voltage variation, load variation, or manufactur
ing variation in the equipment itself. It does not 
necessaril~ follow that combinations of absolute 
maximum ratings can be attained simultaneously. 

HIGH VOLTAGE - Normal operating voltages used with 
the CV-2222 are deadly, and the equipment must be 
designed properly and operating precautions must 
be followed. Design all equipment so that no one 
can come in contact with high voltages. Equipment 
must include safety enclosures for high voltage 
circuits and terminals, with interlock switches to 
open primary circuits of the power supply and to 
discharge high-voltage capacitors whenever access 
doors are opened. Interlock switches must not be 
bypassed or "cheated" to allow operation with ac
cess doors open . Remember: HIGH VOLTAGE CAN KILL . 

RADIO-FREQUENCY RADIATION - Avoid exposure to 
strong rf fields even at relatively low frequency. 
Absorption of rf energy by human tissue is depend
ent on frequency. Under 300 MHz most of the energy 
will pass completely through the human body with 
little attenuation or heating affect. Public 
health agencies are concerned with the hazard even 
at these frequencies. OSHA (Occupational Safety 
and Heal th Admi ni strati on) recommends that pro-
1 onged exposure to rf radiation should be limited 
to 10 milliwatts per square centimeter. 

SPECIAL APPLICATIONS - When it is desired to oper
ate this cavity assembly under conditions widely 
different from those listed here, write to Varian 
EIMAC; Attn: Product Manager; 301 Industrial Way; 
San Carlos, CA 94070 U.S . A. 



CV-2222 e® 
OPERATING HAZARDS 

PROPER USE AND SAFE OPERATING PRACTICES WITH RESPECT TO POWER TUBES AND THEIR CIRCUITS ARE THE RESPONSI
BILITY OF EQUIPMENT MANUFACTURERS AND USERS OF SUCH TUBES. ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO 
POWER TUBES OR EQUIPMENT WHICH UTILIZES SUCH TUBES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES AGAINST 
POSSIBLE SERIOUS BODILY INJURY. DO NOT BE CARELESS AROUND SUCH PRODUCTS. 

The operation of this cavity may involve the following hazards, any one of which, in the absence of safe 
operating practices and precautions, could result in serious harm to personnel: 

a. HIGH VOLTAGE - Normal operating voltages can be 
deadly. Remember that HIGH VOLTAGE CAN KILL. 

b. LOW-VOLTAGE HIGH-CURRENT CIRCUITS - Personal 
jewelry, such as rings, should not be worn when 
working with filament contacts or connectors as 
a short circuit can produce very high current 
and melting, resulting in severe burns. 

c. RF RADIATION - Exposure to strong rf fields 

should be avoided. The dangers of rf radiation 
are more severe at UHF and microwave frequen
cies and can cause serious bodily and eye in
juries. CARDIAC PACEMAKERS MAY BE EFFECTED. 

d. HOT SURFACES - Surfaces of tubes can reach 
temperatures of several hundred °C and cause 
serious burns if touched for several minutes 
after all power is removed. 

Please review the detailed operating hazards sheet enclosed with each device or request a copy from: 
Varian EIMAC, Power Grid Application Engineering, 301 Industrial Way, San Carlos CA 94070. 
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TECHNICAL DATA 

The EIMAC CV-2202 is a power amp! ifier cavity assembly 

des i gned for use as the fin a I amp I l f i er of a 30 kW FM 
transmitter in the 86-108 MHz band assigned for broadcast 
service, 

The amp! ifier tube used is the EIMAC 4CX20,000C high
performance tetrode designed es pee i a I I y for VHF app I i
cat ions. In this cavity assembly the tube is grid driven 
for a stage gain of 18 to 20 dB with a useful power 
output of 30 kilowatts, 

G E N E R A L C H A R A C T E R I S T I C S 

ELECTRICAL 

Tuning Range , • , ••• , 
Input Impedance (naninal) , , 
Output Impedance (nominal) 

MECHAN ICAL 

Power Tube Used (not supplied with cavity) 
I ;1put rf Connector 
Outp ut rf Connector 
Cooling Required 
Mounting • , •• 
Overal I Dimensions <naninal): 

Height (exclusive of tuning rods) 
Width •••••• , 
Depth ••••••• 

Net Weight (approximate; tube not installed) 

86 to 108 MHz 
50 Ohms 
50 Ohms 

. . . . . . . . . . . . . 

RADIO FREQUENCY POWER AWLIFIER 
FM Broadcast Service 

Typical Operation, 

Plate Voltage 
ABSOLUTE MAXIMUM RATINGS Screen Voltage. 

Grid Voltage . 
DC PLATE VOLTAGE •• 12,5 KILOVOLTS PI ate Current 

DC SCREEN VOLTAGE 2000 VOLTS Screen Current* 
DC GRID VOLTAGE . . . . -1000 VOLTS Grid Current* . . 
DC PLATE CURRENT, 5.0 AWERES Driving Power* 
PLATE DISSIPATION 20 KILOWATTS Plate Dlsslpatlon 

. 

VHF CAVITY 

CV-2202 
FOR FM 

BROADCAST 
SERVICE 

EIMAC 4CX20,000C 
Type N 

3-1/8 Inch EIA Coaxial 
Forced Air 

Vertical: Standard 19 In. Rack 

31.5 In; 80,0 cm 
19 In; 48,3 cm 

. 21 In; 53,3 cm 
60 I b; 27.3 kg 

Measured Data at 100.0 MHz 

. . . . 11.6 kVdc 
800 Vdc 

. . . . -500 Vdc 
3.35 Ade 

. . . . . . 103 mAdc 
. 61 mAdc 

249 w 
7.7 kW 

SCREEN DISSIPATION 450 WATTS Useful Power Output * # 31 .2 kW 
GRID DISSIPATION 200 

* Approximate #Delivered to the load 

398015 (Effective April 1984) 
VA4693 

WATTS Efficiency* 
Gain* . . . . . . . . . 

Varian EIMAC / 301 Industri al Way / San Car los, CA 94070 / U.S.A. 

80.4 % 
21 dB 

Printed ln U.S.A. 



e CV-2202 

A P P L I C A T I O N 

MECHANICAL 

COOLING - The maximum temperature for the external 
surfaces of the 4CX20,000C tube used with this 
cavity ls 250°C. Sufficient forced-air cool fng 
must be provided to maintain the anode at the base 
of the cool fng fins, and the ceramic/metal seals, 
below 250°C. A rectangular air-inlet port with an 
integral EMI filter is provided for the introduct
ion of the required cooling arr to the cavity. 
During normal operation of the CV-2202 the plate 
dfssipatfon of the tube may approach 12 kilowatts. 
At this dissipation level arr flow requirements to 
maintain anode core temperature at 225°C with 50°C 
ambient cooling air at sea level and elevations of 
5000 feet and 10,000 feet are: 

Flow rate (cfml 
Pressure Drop 

SEA LEVEL 5000 FT 10,000 FT 

435 
1 .2 

514 
1.3 

613 

1 .5 

Pressure drop is tn inches of water and is approx
imate, and is for the cavity and tube combtnatfon. 
The blower selected tn any given application must 
be capable of supplying the desired air flow at a 
back pressure equal to the pressure drop shown 
above p I us any drop( s) encountered 1 n ducts and 
filters. The designer Is reminded that the data 
shown represent minimum cool Ing requirements (wfth 
some safety factor). Cooling tn excess of minimum 
requ t rements , s norma I I y benef le 1 a I to a I I ow for 
pressure loss due to dirty filters, etc. 
Air flow must be applied before, or simultaneously 
with, the application of power, including the tube 
ff 11'fllent, and should normally be maintained for a 
short period of time after power ts removed to 
al low for tube cool down. 
An air interlock switch should be incorporated 
into the contro I system to remove a I I vo I tages 
(Including the filament) automatically fn the 
event of fa! lure or even part! al loss of cool r ng 
air flow to the cavity. 

ELECTRICAL 

FILAMENT OPERATION - Rated ff lament voltage for 
the 4CX20,000C ls 10.0 volts. The voltage should 
be measured at the cavity Ef terminals with an 
accurate rms-respondtng meter, and should be 
maintained at this value to obtain optimum per
formance and good tube I ife. 

2 

GRID OPERATION - The 4CX20,000C control grid has a 

maximum dissipation rating of 200 watts. Care 
shou Id be taken to avoid exceeding this rating. 
The grid bias and driving power should be kept 
near the values shown In the TYPICAL OPERATION 
section of the data sheet whenever possible. 

SCREEN GRID OPERATION - The max I mum screen grid 
dissipation rating is 450 watts. With no ac ap
plied to the screen grid, dissipation is simply 
the product of de screen voltage and the de screen 
current. Plate voltage, plate loading, or bias 
voltage must never be removed while filament and 
screen voltages are 
pation rating wi I I 
tectlve means must 

present, s i nee screen di ss 1-
be exceeded. Suitable pro

be provided to I i mi t screen 
dissipation In the event of a circuit failure. 

FAULT PROTECTION - In addition to the normal plate 
over-current t nter I ock, screen current inter I ock, 
and air-flow Interlock, the tube must be protected 
fran damage caused by an internal plate arc which 
may occur at high plate voltage. A protective 
resistance (5 to 10 ohms at 225 watts, of suitable 
design) should always be connected in series with 
the tube anode to help absorb power supply stored 
energy t f an i nterna I arc shou Id occur. The pro
tect! on test for each electrode supply is to short 
each electrode to ground, one at a time, through a 
vacuum relay switch and a 6-tnch length of #30 AWG 
copper wire. The wire wi 11 remain intact if the 
protection is adequate. 
EIMAC Application Bui lettn #17 titled FAULT PRO
TECTION contains considerable detatl, and is 
avai I able on request. 

HIGH VOLTAGE - Normal operating voltages used with 
the CV-2202 are dead I y. The equ t pment must be de
sf gned properly and operating precautions must be 
fol lowed. Design al I equipment so that no one can 
come in contact with high voltages. Al I equipment 
must include safety enclosures for high voltage 
circuits and terminals with interlock switches to 
open primary circuits of the power supply and to 
discharge high-voltage capacitors whenever access 
doors are opened. Inter lock switches must not be 
bypassed or "cheated" to al low operation with 
access doors open. Always remember that HIGH 
VOL T/>.GE CAN KI LL. 

ABSOLUTE MAX I MUM RATINGS - The va I ues shown for 
each type of service are based on the "absolute 
system" and are not to be exceeded under any 



service conditions. These ratings are I imitlng 
va I ues outside wh I ch the serv i ceab i I i ty of the 
tube or cavity assemb I y may be Impaired, In order 
not to exceed absolute ratings the equipment 
designer has the responsibility of determining an 
average design va I ue for each rating be I ow the 
absolute value of that rating by a safety factor 
so that the absolute values wi I I never be exceeded 
under any usual conditions of supply voltage 
variation in the equipment Itself, It does not 
necessarily fol low that combinations of absolute 
maximum ratings can be attained simultaneously. 

RADIO-FREQUENCY RADIATION - Avoid exposure to 
strong rf fields even at relatively low frequency. 

CV-2202 e 
Absorption of rf energy by human tissue ts depend
ent on frequency. Under 300 MHz most of the energy 
wi 11 pass completely through the human body with 
I ittle attenuation or heating affect, Pub I ic 
health agencies are concerned with the hazard even 
at these frequencies, OSHA (Occupational Safety 
and Health Administration) recanmends that pro
longed exposure to rf radiation should be I imited 
to 10 mil I !watts per square centimeter, 

SPECIAL APPLICATIONS - When tt is desired to op
erate this cavity assembly under conditions widely 
different from those listed here, write to Varian 
EIMAC; attn: Product Manager, 301 Industrial Way; 
San Carlos, CA 94070 U.S.A. 

OPERATING HAZARDS 

PROPER USE AND SAFE OPERATING PRACTICES WITH RESPECT TO POWER TUBES ARE THE RESPONSIBILITY OF EQUIPMENT 
MANUFACTURERS AND USERS OF SUCH TUBES, ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO POWER TUBES OR EQUIP
MENT WHICH UTILIZES SUCH TUBES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES AGAINST POSSIBLE SERIOUS 
BODILY INJURY, DO NOT BE CARELESS AROUND SUCH PRODUCTS, 

The operation of this cavity Involves one or more of the fol lowing hazards, any one of which, In the 
absence of safe operating practices and precautions, could result in serious harm to personnel: 

a. HIGH VOLTAGE - Normal operating voltages can be 
deadly. Always remember that HIGH VOLTAGE CAN 
KILL. 

b, RF RADIATION - Exposure to strong rf fields 
should be avoided, even at relatively low 

frequencies, The dangers of rf radiation are 
more severe at UHF and microwave frequencies 

and can cause serious bodily and eye injuries. 
CARDIAC PACEMAKERS MAY BE EFFECTED. 

c, HOT SURFACES - Surfaces of air-cooled radiators 
and other parts of tubes can reach temperatures 
of several hundred Degrees C and cause serious 
burns if touched for sever a I m I nutes after a I I 
power Is removed, 

Please review the detailed operating hazards sheet enclosed with each tube, or request a copy from: 
Varian EIMAC, Power Grid Appl !cation Engineering, 301 Industrial Way, San Carlos CA 94070. 

3 
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.--- --7 
FRONT I 
PANEL 

INTERLOCK I 
I 

COM. NO NO~ 
L HIGH VOLTAGE --------...=--{J--~~--------1 

RF 
INPUT 

JI 
TYPE ''N" 

CONN. 

NC 
NC VARIABLE 

SHORT 

IC? 
(2) l L4 

L2 L3 
I Cl3 
I 
I 
I 

l C4 

EC1 T 
(GRID 
BIAS) I 

I 
I 

L5 
C5 C6 

l l 
C3 

l 
~BINET ________ _ 

NOTE: 4CX20,000C TUBE NOT SUPPLIED 
WITH CAVITY. 

Cl-- INPUT MATCH 
VARIABLE CAP. 3.8-21.6 PFD 1500 V 
#48-APL-21 (ALL STAR PRODUCTS) 

C2-- BYPASS, INPUT TUNIN6 SLIDE {A-244920) 

C3-- CAP. 500 PF ± 20¾ 5KVDC (JENNINGS) 

C4,Cl7 EMI FILTER, Pl TYPE, 1250 PF 
# 1280-060 ( ERIE) 

C5,C6 CAP. 200 PF 7.5 KV 
#JIDT03CG20IJ752 (JENNINGS) 

C7-- CAP. 100 PF ± 5¼ 15 KV # JIDT02 (JENNINGS) 

C8 -- NEUTRALIZER PADDLE ASS Y # 8-244927 

C9 -- ANODE BLOCKER ASSY 

CIO- PLATE TUNING CAP. ASSY #C-241355 

CII-- H.V. FEED THRU CAP. # C-244868 

Cl2,Cl3,Cl4- FILAMENT BYPASS #C -243131 

4 

L7 

I 
I 
I RF 

OUTPUT 
J2 

3-1/8 
EIA 

Cl?l 
........:~~~~O~O~C'---<.----~-oEC r 

0scR~EN 
I SUPPLY) 

LB 

Cl5 (2) 

?;1 
?;1 
EF 

lCl6 

L9 

I 
I 
I 
I 
I 
I 
I 
I 
I 

________ J 

NOTE: CENTER TAP OF 
FILAMENT TRANSFORMER 
SECONDARY IS GROUNDED. 

Cl5- FILAMENT FEEDTHRU CAP. # B-241477 (DUAL) 

Cl6- SCREEN BLOCKER # C-244103 

LI -- ASSY INPUT TUNER 

L2,L3- INDUCTOR COIL '"FREQUENCY DEPENDENT., 
SEE CHART ON TUNING MATRIX. * D-248032 

L4 -- FIXED INDUCTOR # 8- 244934 

LS -- CHOKE #Z-144 (OH MITE) 

L6 -- ANODE RF CHOKE # 8-248355 

L7-- OUTPUT COUPLER ASSY # 241366 

LB-- UPPER FILAMENT CHOKE # C-244923 

L9 -- LOWER FILAMENT CHOKE # C-244922 

LIO- INDUCTOR POSTS "FREQUENCY DEPENDENT"' 
SEE CHART ON TUNING MATRIX #0-248032 



CJ1 

LI -------, 
INPU T TUNING 

L2 - FREQUENCY DEPENDENT 
SEE CHART 

L.3 - FREQUENCY DEPENDENT 
SEE CHART 

7 
I 

VIEW A-A 

BOT TOM COV ER REMOVED 
1/2 X S1ZE 

DETAIL OMITTED FOR CLAR IT Y 

L5 - (8) REQ'O 
POSIT IONS A THAU H 
SHOWN ABO VE 
FREQUENCY DEPENDENT 
SEE CHART 

_J 

SHORT POS ITION 
FREQUENCY OE PENDENT 
SEE CHART 

b 

~ ;. 

I 
I 

' 

I• 

I 
I 

:,::::: t-1-J- - - -e- - - -~ F 

e = e = = 

~ --

PLA N VIEW 
1/ 4 X SI ZE 

I• __ j 

UPPER FRONT PANEL REMOVED 
TO SHOW IN ITIAL SHORT POSITION 

SHORT POS ITION L5 - INDUCTOR POSTS L2 ( l3 
FREQUENCY DIM. •x• PT. -ff A-248030 INDUCTOR COILS 

5.25 14) REQ"D. AT 88 - 89 MHZ (133 .35) POSITIONS A,C,E , I G 
PT. # 244934 

5.50 
68 -3<::, MHZ 

(4) INSULATORS ~0-91 "HZ (139.70) PT. M- A-244928 

6.12 AT POSITIO NS B,D 1 F ~ H 
92-93 MHZ ( 155.45) 

6.63 (6) REQ'O IA- 248030) AT 94-95 MHZ 
1I6B.40) POSITIONS A,B , C, E,Fl ,6 

7 .38 12) REQ'O (A-2 44 92 8) 
96 - 97 MHZ 

1IB7 .45) 
AT POS ITI ONS DI H 

7.88 
98 99 MHZ 1200. 15) 17! REQ'D IA-c48030) AT 

POSIT !ONS A,6,C,D, El ~ G 
8.63 

100- 101 t/HZ 
1219.20) 

Ii) INSULATOR PT. -t-t B-;:.48031 PT tt A-244928 
9.12 AT POSITION H 100- 108 MHZ 

102 -10 3 MHZ 1231.65) 

9.62 
IQ.a -105 MHZ 

(244.35) 18) REQ 'D (A 248030) 
POST IN[ UC TORS 

10.12 FU LL SET 
106- 107 MH Z (257.05) POSITIONS A THRU H 

10 .62 
108 MH Z 1269 .75 ) 

NOTE : DIM ENS IONS MARK ED THUS {) ARE IN MILLIMETERS. 

SHO RT POS I TION DI M .•. X. DETER MINES TUN ING RANGE OF 
FRONT PANEL CONTROL. DIMENS.IONS. SHOWN AR,E APF'nOXIMATE. 

INITIAL TUNING MATRIX 
CV-2202 

0 c;: 
N 
N 
0 
N 

~ 



0) 

NO COM NC 

INiERLOCK 

00 NOT OBSTRUCT 
18.0 t.41N . CLEARANCE 
RECOt.4t.1ENOEO 

\

AIR EXAUST 

(234 .951 r9.25 01•.7 

(4 !,7. 2 l 

JAM NUTS TO SET 
POSITION OF 
ANODE LINE SHORT 
SEE TUNING t.t.ATRJX 

~[~~€ _s;A IP ----._'T9e:;:_t.J......J;;;=====~_.ll;jl,-fl 
M D-248032 

tl-6 -32 SCR REF". 

(FF, J NT PANEL 
INTERLOCK) 

oufPUT LOADING 

RF INPUT 

TYPE N 
CONNECTOh 

=Jo~ w~ 
RF OUTPUT 

3-1/8 [IA 
COUPLING 

12 .34 
( 31.3 44) 

~-- u rr 'v,-------,iU-- __ _1 

£. 25 

2.25 
(~ 

( 5?,:Jfil 

bRT 
ISOO PFO FEE C THRU 

1/2-13 THC. REF. 

~ [Ml FIL TEA AIR INLET 
4.0 X 9.0 OPENIN G 
I 10 1. 6 X 228.bl 

* B-32 THD. 
I 81 HOLES 
TO 8E USED FOR 
TRANSITION TO 
EXTERNAL BLOWER 

VIEW "s::s· 

~ 
~ 7 . ·A ~ 

,_ ___ 18. 2S0 ------1 

I 

17

·

125

~ l 4 00 (434.981 .625 
1101 601 _ -----. (15.8751 

~;;,f"'.;\\:s I ,:,, ... ~n~ ~ L_ .25 SLOT TVf' (6.35) SEE VIEW A-A, II ___11228.60) c !, ,. , _[ 

(463.55) 

' "' ,. ...... ~. .. 

~@ 
. 

- @ 

@ 1 
-c--. .---~ 

1/4-28 THO. REF. 

HIGH VOLTAGE 
CONNECTION 

VIEW A-A· 

3,_
47 

I [ ( 799 34) 

28.500 
(723.901 

t
8000r !,7 LO) 

10.500 
(.266. 70) 

j 
1,484 137 &'3) 

/1J 

/1J 

/1J 

"'' 
/1J 

/1J 

/1) 

,. 
/lJ; 

/1J 

,. 
·= "' 

NOTE : MOUNT IN G SLOTS TO 
ACCOMMODATE STD. 19• RACK. 

(WESTERN ELECT OR EQUIV. I 

OUTP~ 

1/ 4 TURN 
REF. 128) 

NOTE: CIMENS!ONS MARKED THUS ( I ARE IN MILLIMETERS 

INITIAL TUN ING MATRIX tt- 2480.32 REF. 

cv-~~oc CIRCUIT DI.AGRA M "'0-24806.3 REF. 

CAVITY OUTLINE 
CV-2202 

0 
-::: 
I\) 
I\) 

0 
I\) 







TECHNICAL DATA 

The EIMAC CV-2250 cavity ls designed for VHF high-band 
TV broadcast service. It ls designed to utilize the EIMAC 
3CX10,000U7 high-mu triode power amplifier tube. The tube 
and cavity combination Is capable of del lverlng up to 10 
kW peak-of-sync In video service, with typical power gain 
of 12 to 15 dB. In translator service the cavity can be 
operated at 2. 5 kW peak-of-sync output wl th 1 ntermod u-
1 at I on products of -52 dB or better. 

The cav I ty 1 s des I gned to be mounted beh Ind a 19-1 nch 
panel. Operatl ng frequency range Is CH-7 through CH-13 
Domestic and CH-7 through CH-E2 ln Europe. Excel lent 
I I near I ty and et t I c I ency make th Is tube and cav 1 ty com
b I nat I on a good choice for high-band television broadcast 
service. 

G E N E R A L C H A R A C T E R I S T I C S l 

ELECTRICAL 

Tuning Range (USA Channels 7-13) 

(Europe Channels 7 - E2l 

Input Impedance (nominal) 

Output Impedance (nominal) 

MECHANICAL 

Power Tube Used (not suppl led): 

177 - 228 MHz 

50 Ohms 

50 Ohms 

Input rt Connector 

Output rt Connector 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

VHF Cavity 
CV-2250 

FOR 
TV BROADCAST 

SERVICE 

EIMAC 3CX10,000U7 

Type N 

1-5/8 In. EIA Coaxial 

Forced Al r Cooling Required (see APPLICATION note) 

Mounting Vertlcal: Designed to flt 19-ln. Rack 

Overal I Dimensions (nominal): 

Height (min lm1.111) 

Width (maxlmun) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Net Weight (approximate; tube not Installed) 

Shipping Weight (approximate; tube not Installed) 

4 1 • 7 5 In; 106 cm 

15.5 In; 39.37 cm 

12.25 In; 31.1 cm 

80 I bs; 36.3 kg 

150 lbs; 68 kg 

Characteristics and operating values are based on performance tests. These figures may change 
without notice as a result of additional data or product refinement. EIMAC should be consulted 
before using thls Information tor flnal equipment design. 

398050 (Effective 18 Jan 82) Printed In U.S.A. 

Varian EIMAC / 301 Industrial Way/ San Cerlos, CA 94070 U.S.A. 
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CV-2250 

RADIO FREQUENCY POWER AMPLIFIER, Television Service 

ABSOLUTE MAXIMUM RATINGS: 

HEATER VOLTAGE 15.0 + 0.5 

WARMUP TIME 
3 

5 

DC PLATE VOLTAGE 6500 

DC PLATE CURRENT 4.0 

PLATE DISSIPATION 10 

GRID DISSIPATION 100 

LOAD VSWR 1. 5: 1 

VOLTS 

MINUTES 

VOLTS 

AMPERES 

KILOWATTS 

WATTS 

Typical Performance: 

Heater Voltage 

Heater Current 

Plate Voltage 

1 
Visual 

15. 0 

13. 5 

4000 

Zero Signal Plate Current 0.9 

Max.Signal Plate Current 2.5 

4 
Cathode Blas Voltage +22 

Driving Pwr (peak-of-sync) 200 

Useful Pwr Out (peak-of-sync) 5.0 

Bandwidth ( + 1 dB) • 6.28 

Measurements made under CW conditions to reflect peak-of-sync operation. 

2 Intermodulation distortion better than -52 dB measured under CCIR loading: 
Video -8 dB Sound -7 dB Color -17 dB 

Combined 
Visual 

Visual 
1 & Aural

2 

15.0 15.0 

13. 5 13. 5 

5500 4800 

1. 0 1. 9 

5.0 2.25 

+31 +15 

335 60 

10.5 2. 5 

6.28 6.25 

Vac 

Aac 

Vdc 

Ade 

Ade 

Vdc 

w 

kW 

MHz 

3 Heater voltage must be appl led to the tube for 5 minutes minimum (to al low tor cathode warmup) before 
high voltage Is appl led to the tube. 

4 Adjust to obtain the specified zero-signal plate current. 

A P P L I C A T I O N 

MECHANICAL 

MOUNTING - The cavity Is designed to mount on a 
standard 19-lnch rack panel. The panel Is not 
suppl led by EIMAC. A drawing showing the position 
of the panel mounting holes and the position of 
tun Ing contro Is Is ava 11 ab I e on request. Order: 
Panel Layout CV-2250, Drawing #D242148 fran EIMAC 
at the address shown on page 1. 

COOLING - Two air Inlet ports are provided; a 

I arge rectangu I ar port wh I ch d I rects coo I Ing a Ir 
to the anode fins (plate cavity air Inlet), and a 
smaller circular port which directs air to the 
cavity proper and cools the 3CX10,000U7 stem 
(Input cavity air Inlet). The pressure drop exist
Ing at the Input cav I ty a Ir In I et exceeds that 
at the rectangular port except at the highest 
anode dissipation levels. Therefore a separate 
system Is necessary for the Input cavity air Inlet 
at low anode dissipation levels. 

- 2 -

The max I mum temperature I Im It for eitterna I tube 
surfaces and the anode core Is 250 Deg. c. Tube 
I lte Is prolonged It these areas are maintained at 
lower temperatures. The minimum cool Ing require
ments stated here are for In I et a Ir temperatures 
not to exceed 50 Deg.C. 

Sea Level 

Plate Flow Press. 
Diss. Rate Drop 
Watts CFM In.Water ---

Plate Cav lty Al r Inlet: 
2000 117 0.28 
4000 117 0.30 
6000 190 0.66 
8000 318 1 .60 

10,000 462 3.12 
Input cav I ty Al r In I et: 

Al I levels: 19 2.98 



1 

• 

5000 feet - 1524 meters 

Plate Flow 

Diss. Rate 

Watts CFM 

Plate Cavity Air In let: 

2000 141 

4000 141 

6000 229 

8000 393 

10,000 558 

Input cavity Air Inlet: 

Al I levels: 22 

10,000 feet - 3048 meters 

Plate Flow 

Diss. Rate 

Watts CFM ---
Plate Cavity Air Inlet: 

2000 170 

4000 170 

6000 276 

8000 462 

10,000 672 

Input cavity Air Inlet: 

Al I levels: 27 

ELECTRICAL 

Press. 

Drop 

In.Water 

0.34 

0.36 

0.79 

1. 92 

3.76 

3.59 

Press. 

Drop 

In.Water 

0.41 

0.43 

o. 96 

2.32 

4.53 

4.30 

CONTROL CIRCUIT - EIMAC recommends the fol lowing 

turn-on sequence: 

1. Primary I lne power 

2. Control-circuit power 

3. Cool Ing al r 

4. Heater power 

5. Five-minute time delay 

6. Blas voltage 

7. Anode voltage 

8. Dr Ive power 

The shut-down procedure Is simply reversed, dis

regard Ing the five-minute delay. Cool Ing air 

should normally be kept on for 3 minutes to al low 

for tube cooldown. 

HEATER & CATHODE OPERATION - Rated heater voltage 

for the 3CX10,000U7 Is 15.0 volts. Heater voltage 
should be measured at the socket with an accurate 

nns-respondlng meter, and should be maintained at 

this value to obtain optlmlJll performance and good 

tube I t te. In no case shou Id heater vo I tage be 

a I I owed to dev t ate from 15. O vo I ts by more than 

plus or minus five percent. 

- 3 -

CV-2250 

The required minimum warmup time for a cold cath

ode Is 5 minutes before appl-,lng high voltage. In 

the event of a fault or loss of power during nor

ma I operat I on a I I vo I tages must be removed from 

the tube Immediately. When the fault has cleared, 

voltage should be reappl led according to the 

recommended control circuit sequence. The heater 

warmup may be shortened If the power-off time was 

less than 5 minutes. In such a case, heater warmup 

time must equal or exceed the power-off time. 

TUNING PROCEDURE - Detailed tuning Instructions 

are available on request from EIMAC. 

FAULT PROTECTION - Al I power tubes operate at 

voltages which can cause severe damage In the 

event of an Internal arc, especially tn those 

cases where large amounts of stored energy or 

to I I ow-on current are I nvo I ved. Some means of 

protection Is advised In all cases, and it Is 

recommended that a ser I es res I stor be used in the 

anode circuit to I lmlt peak current and provide a 

means of dissipating the energy In the event of a 

tube or c I rcu It arc. A res I stance of 10 ohms In 

the positive plate power supply lead together with 

the protective spark gap (Siemens #B1-Cl45) bul It 

Into the CV2250 cavity wll I help protect the 

3CX10,000U7 In the event of an Internal arc. A 

maximum of four (4) joules total energy may be 

perm I tted to d I ss I pate Into an I nterna I gr Id-to

cathode arc. mounts In excess of this wl I I perm

anently damage the cathode or the grid structure. 

Additional Information Is found In EIMAC 1 s Appl I

cation Bui letln #17 "FAULT PROTECTION" and a copy 

Is aval I able on request. 

HIGH VOLTAGE - Normal operating voltages used with 

this cavity are deadly, and the equipment must be 

designed properly and operating precautions must 

be fol lowed. Des lgn al I equl pment so that no one 

can come In contact with high voltages. Al I equip

ment must Include safety enclosures tor high

voltage circuits and terminals, with Interlock 

sw Itches to open pr I mary c I rcu I ts of the power 

supply and to discharge high-voltage capacitors 

whenever access doors are opened. Inter I ock 

switches must not be bypassed or "cheated" to 

al low operation with · access doors open. Always 

remember that HIGH VOLTAGE CAN KILL. 

ABSOLUTE MAXIMIJ,1 RATINGS - The values shown for 

each type of serv tee are based on the 11absol ute 

system" and are not to be exceeded under any 

service conditions. These ratings are I tmltlng 
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values outside which the servlceabi I ity of the 

tube or cav I ty may be lmpa I red. In order not to 

exceed absolute ratings the equipment designer has 

the responsibility of determining an average 

design value for each rating below the absolute 

va I ue of that rat Ing by a safety factor so that 

the absolute values will never be exceeded under 

any usual conditions of supply voltage variation 

In the equipment i tse If. It does not necessar i I y 

fol low that combinations of absolute maximum 

ratings can be attained simultaneously. 

RADIO-FREQUENCY RADIATION - Avoid exposure to 

strong rf fields even at relatively low frequency. 

Absorption of rf energy by human tissue Is 

dependent on frequency. Under 300 MHz most of the 

energy wll I pass completely through the human body 

with I lttle attenuation or heating affect. Publ le 

hea I th agenc I es are concerned w I th the hazard, 

however, even at these frequencies, and it is 

worth noting that some commercial dielectric 

heating units actually operate at frequencies as 

low as the 13 MHz and 27 MHz bands. 

SPECIAL APPLICATIONS - When it Is desired to 

operate th i s cavity under conditions widely 

different fran t ho se I lsted here, write to: 

Varian EIMAC; attn : Appl i cations Engineering; 301 

Industrial Way ; San Carlos, CA 94070 U.S.A. 

OPERATING HAZARDS 

PROPER USE AND SAFE OPERATING PRACTICES WITH RESPECT TO POWER TUBES ARE THE RESPONSIBILITY OF EQUIPMENT 

MANUFACTURERS AND USERS OF SUCH TUBES. ALL PERSONS WHO WOOK WITH OR ARE EXPOSED TO POWER TUBES OR EQUIP

MENT WHICH UTILIZES SUCH TUBES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES AGAINST POSSIBLE SER I OUS 

BODILY INJURY. DO NOT BE CARELESS AROUND SUCH PRODUCTS. 

The operation of this cavity involves one or more of the fol lowing hazards, any one of which, in the 

absence of safe operating practices and precautions, could result In serious harm to personnel: 

a. HI GH VOLTAGE - Normal operating voltages can be 

deadly. 

b. RF RADIATION - Exposure to strong rf fields 

should be avoided, even at relatively low 

frequencies. The dangers of rf rad lat Ion are 

more severe at UHF and m I crowave freq uenc I es 

and can cause serious bod I ly and eye Injuries. 

CARDIAC PACEMAKERS MAY BE EFFECTED. 

c. HOT SURFACES - Surfaces of air-cooled radiators 

and other parts of tubes can reach temperatures 

of several hundred Degrees C and cause serious 

burns If touched for several minutes after al I 

power Is removed. 

Please review the detailed operating hazards sheet enclosed with each tube, or request a copy from: 

Varian EIMAC, Power Grid Tube Division, 301 Industrial Way, San Carlos CA 94070. 

- 4 -
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I ' I I 

RF I 
INPUTrl 

JI 
TYPE.N 
CONN. 

I 
I 
I 
I 

L3 
C4 

I --L ___ ,_ ___ ,__ I' ~ 

(,11 

HTR/K 

HEATER 
P. s. ~ 

METERS 
15V I3A 

HTR 

C6 L6 

L5 

L4 

~ I 
- ________ J 

RF SAMPLE 
BNC BULKHEAD JACK 

* 
PLATE 1011 

RF 
OUTPUT 

J2 
EIA 
1-5/8 

Cl -- KAPTON CATHODE BLOCKER (8-242079) 

C2,C3- EMI FILTER 3000 PF MIN. 500 WVOC 
# 1202- 052 (ERIE) 

C4,L3- INPUT TUNING t MATCHING 
SEE OUTLINE ~D-243137 

C5-- KAPTON ANODE BLOCKER ( 8-242023) 

C6-- SECONDARY TUNING # 2 - ASSY (C-720662) 
SEE OUTLINE # D-243137 

l::::. C7,C8 - CAP. 200 PF ± 10% 7.5KVOC ( JENNINGS) 

El -- SPARK GAP 145 V # BI-Cl45 (SIEMENS) 

JI-- PANEL RECEPTACLE UG-58A/U 
# KN-79-40 ( KINGS) 

J2 -- EIA 1-5/8 COAXIAL CONN. P.O. #-4-158-50 

LI-- RFC HEATER/K ASSY (A-720659) 

L2-- RFC HEATER ASSY (A-720664) 

L4 -- OUTPUT TUNING SEE OUTLINE # 0-243137 

L5 - VARIABLE OUTPUT COUPLING LOOP (A-242!00) _, POWER I+ 
SUPPLY 225 W L6 -- SECONDARY TUNING # I, (LOADING~) ASSY {C-720663) 

(j(j 
<::·= N(j 
NC: 
(J1 -0 ....;J 

C -> 
~ 

~ 
3: 

3AF-6 
25 .0. 
100 W 

l + I BIAS 1-
1 ~ ' ' POWER t--.-, -~ 

SUPPLY 

3AF-f; 700 (l 12W 

* 

SEE OUTLINE # D-243137 

L7 -- COUPLING LOOP ASSY, RF SAMPLE (A-720654) 

l::::. LS -- ANODE RF CHOKE, II TURNS ~ 12 AWG • 
FORMVAR COATED COPPER WIRE, CLOSE WOUND 
• 50 1.0. 1.50 WINDING LGTH.~ 0.62 JJH 

NOTE: UNLESS OTHERWISE SPECIFIED, ALL COMPONENTS WITHIN DOTTED LINES, 
EXCEF-T FOR TUEE, '.:.urruE D WITH CV-2250 CAVITY. 

6 RECOMMENDED COMPGNENTS NOT SUPPLIED BY EIMAC * VALUE DEPENDS ON MODULATION FREQUENCY. 

CV- 22SO OUTLINE 'If 0 -24 3137 kU. 

n 
<:= 
' r,,.) 

r,,.) 
(,11 
0 

~ 
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MAKE 
PLATE VOLTAGE CONNECTION 

AT PLATE CAP\ 

4
AIR OUTLET 
8 .00 ( 203.20) DIA. OPENING 
DO NOT OBSTRUCT 
18.00 (450.0) MIN. CLEARANCE 
RECOMMENDED ( 12.70) 

1 ~~=----------.---------i~--r,-=-=-----=; 

.50~ 

3.50 
(88 .90) 

SECONDARY 
TUNE 'II' I 

}==-- -

)=== - I 

SECONDARY 
TUNE #2 

AIR OUTLET 
- l::=-

RF OUTPUT 
1-5/8 EIA 

34.25 
(869.950) 

36.0 (914.40) 
CLOSED 

44.0 (1117.60) 
EXTENDED 

• 

I 

5.50 
(139.70) 

TYP. 

2.75 
(69 .85) 

' TYP. 

• 

• • + 

G 

''B'' 

~_J 

~--~ 
1--s. 

( 206 .38) 
REF. 

HTR; 

SECONDARY j 1 OUTPUT -TUNINC 
TUNE # 2 

- 6 -
REF. 



r AIR INLET, PLATE CAVITY 
2.5 X 10.0 (63 .5 X 254.0) 
OPENING 

I # 8-32 THD. 12 HOLES 
/ E TO ADAPT TO 

l 
~ 
J 

ND BL OWER HOSE 

,-- SAMPLING 
OUTPUT CAVITY 
BNC CONN. 

l 37.00 
(939.80 ) 

7 
I 
I 

j 

J 
~ 

K 

' 5.50 REc-
( 139.70) c, 

' -==c 
AIR OUTLET 

2.0 (50.8) 0.0. 

AIR INLET 
INPUT CAVITY 

2.0 (50.8) O.D. 
2==--- -

}=== -
RF INPUT 
TYPE "N'' 
CONN. 

CV-2250 

12.5 7 (317.50) 
SQUARE 

f--6.50 --;j 
! (165.10) 11 ----

t 
G.070 

(154.18) REF. 

t 

- -==( INPUT TUNE # I ("ff') L3 

- ......____f INPUT TUNE -# 2 ( ''C'' ) 

19'' RACK TEST PANEL 
AT EIMAC NOT SUPPLIED 
(DWG.#D-242I48 REF.) 

C4 

MTG. SLOTS TO ACCOMMODATE 
STD. 19 " RACK 
WESTERN ELECT. OR EQUIV. 

NO TE: DI MENSIONS MARKED THUS ( ) ARE IN MILLIMETERS 

FOR TUNING DATA, DIMS. 'A":B", "C''. "D" r c 
REFER TO EIMAC CV-2250 TUNING PROCEDURE 

CV -2250 CIRCUIT DIAGRAM ;:le C-243340 REF. 

- 7 -

OUTLINE 
CV-2250 

INPUT 
TUNING ~ 
MATCHING 
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TECHNICAL DATA 

The EIMAC CV-2225 is a power ampl ifler cavity 
assembly designed for use as the main canponent of 
the final amplifier of an FM transmitter in the 
88-108 MHz band assigned for broadcast service. 

Cavity design is straightforward and relat ively 
simple. The amplifier tube used is the EIMAC 

4CX3500A high performance tetrode designed 
especially for VHF applications. In this cavity 
assembly the tube is grid driven for a stage gain of 
approximately 18 dB with a useful power output of 
5000 watts. 

An EIMAC solid-state amplifier module ts 
available for use as an intermediate power ampl ifter 
for the CV-2225. 

G E N E R A L C H A R A C T E R I S T I C S l 

ELECTRICAL 

Tuning Range 

Input Impedance (naninal) •• 

Output Impedance (nominal) 

88 to 108 MHz 

50 Ohms 

50 Ohms 

Sol id-State Intermediate Power Ampl ifler (If required) 

MECHANICAL 

Power Tube Used (not supplied with cavity) 

Input rt Connector 

Output rt Connector. 

Cooling Required (see APPLICATIONS) 

Mounting 

Overal I Dimensions (naninal): 

Height 

Width 

Depth 

Net Weight (approximate; tube not installed) 

Shipping Weight (approximate; tube not installed) 

VHF CAVITY 
CV-2225 

FOR 
FM BROADCAST 

SERVICE 

EIMAC AM-2215A 

EIMAC 4CX3500A 

Type BNC 

1-5/8 Inch EIA Coaxial 

Forced Air 

Vertical: Stand ard 19 In. Rack 

19 In; 48.3 cm 

19 In; 48.3 cm 

21 In; 53.3 cm 

38 Lb; 17 . 3 kg 

84 Lb; 38. 1 kg 

Characteristics and operating values are based on performance tests. These figures may change 
without notice as a result of additional data or product refinement. EIMAC should be consulted 
before using this information for final equipment design. 

950482 (Effective: 15 Feb 1982 - supersedes 1 Mar 81) 
VA4512 

Varian EIMAC / 301 Industrial Way/ San Carlos, CA 94070 / U.S.A. 

Printed in U.S.A. 



CV-2225 

RADIO FREQUENCY POWER AMPLIFIER, FM BROADCAST SERVICE 

AB SOLUTE MAXIMUM RATINGS: TYPICAL OPERATION ( 1 oo. 5 MHz) 

FILAMENT VOLTAGE 5.0 + 0. 25 VOLTS Pl -:'lte Voltaqe 4000 

DC PLATE VOLTAGE 5500 VOLTS Plate Cur rent 1. 5 

DC SCREEN VOLTAGE 1500 VOLTS Screen Gr id Voltage 500 

DC GR I D VOLTAGE -500 VOL TS Screen Current
1 . . . . . 140 

DC PLATE CURRENT 2. 0 AMPERES Grid Bias Volta<.1e -300 

PLATE DISSIPATION 3500 WATTS Grid Cu rrent 1 84 

SCREEN DISSIPATION 165 WATTS Useful Power Out 
1 

• 2 
3838 

GRID DISSIPATION 50 WATTS Efficiency 
1 64 

Dr iv i ng P:Jwer 
1 

56 LOAD VSWR 1. 5: 1 . . . . . 
Power Gain 

1 
18.4 

Approximate value Filament Voltage. 5.0 

2 Power de I i vered t o the load Fi lament Current
1 . . . . 90 

A P P L I C A T I O N 

MECHANICAL 5000 feet - 1524 meters 

COOL! NG - The maxi mum temperature I i mi t for 

external tube surfaces and the anode core is 250 
Deg . C but tube Ii fe is prolonged if these areas 

are maintained at lower temperatures. The minimum 

cavity cooling requirements stated here are tor 

inlet air temperatures of 35 Deg.C. and 50 Deq.C. 

Pressure drop is measured at the air in I et port, 

which is located on the bottom cover of the cavity 

assembly. The blower selected in a given 

application must be capable of supplyinq the 

desired air f I ow at a back pressure equa I to the 

pressure drop shown plus any drop encountered in 

ducts and filters. 

Sea Level - 0 Meters 

Pl ate Flow Press . Fl ow Press. 

Diss. Rate Drop Rate Drop 

Watts CFM In. Water M
3

/min Mi I Ii bars 

2500 238 2. 20 6. 7 5.48 
( When inlet air is 50 Deg . C. l 

2500 188 1 .48 5.3 3.69 
(When inlet air is 35 Deg.C. l 

2 

Plate Flow Press. 

Diss. Rate Drop 

Watts CFM In. Water 

2500 287 2.60 
( When inlet air is 50 Deg.c. l 

2500 227 ,. 74 

( When inlet air is 35 Deq.C. l 

10,000 feet - 3048 meters 

Plate Flow Press. 

Diss. Rate Drop 

Watts CFM In. Water 

2500 346 3.09 
( When inlet air is 50 Deq.C.) 

2500 273 2.06 
(When inlet air is 35 Deg.C. l 

4300 Vdc 

1. 9 Ade 

700 Vdc 

123 mAdc 

-400 Vdc 

63 mAdc 

5531 w 

68 r. 

66 w 

19. 2 dB 

s.o Vac 

90 Aac 

Flow Press. 

Rate Drop 

M
3
/min Mi 11 ibars 

8.1 6.48 

6.4 4.34 

Flow Press. 

Rate Drop 

M
3

/min Mi 11 ibars 

9.8 7.68 

7.7 5. 13 



ELECTRICAL 

FILAMENT & CATHODE OPERATION - Rated ti lament 

vo I tage tor the 4CX3500A is 5. 0 vo I ts. Fi I ament 

vo I tage shou Id be measured at the cavity Et 

term i na Is with an accurate rms-respond i ng meter, 

and shou Id be maintained at this va I ue to obtain 

optimum performance and good tube I ife. In no case 
should filament voltage be al lowed to deviate from 

5.0 volts by more than plus or minus five percent. 

GRID OPERATION - The 4CX3500A control grid has a 

maximum dissipation rating of 50 watts. Care 

should be taken to avoid exceeding this rating. 

The grid bias and driving power should be kept 

near the values shown in the TYPICAL OPERATION 

section of the data sheet whenever possible. 

SCREEN GRID OPERATION - The maximum screen grid 

dissipation rating Is 165 watts. With no ac 

appl ied to the screen gr id, dissipation is simply 

the product of de screen voltage and the de screen 

current. Plate voltage, plate loading, or bias 

vo I tage must never be removed wh i I e f i I ament and 

screen vo I tag es are present, s i ne e screen 

dissipation ratings wi 11 be exceeded. Suitable 
protective means must be provided to limit screen 

dissipation in the event of a circuit failure. 

FAULT PROTECTION - In addition to normal cooling 

airflow interlock and plate and screen over 

current interlocks, it is good practice to protect 

the tube from internal damaqe which could result 

from a plate arc at high plate voltage. In al I 

cases some protective resistance ( 20 to 50 ohms) 
should be used in series with the cavity +HV 

terminal t o absorb power supply stored energy in 

case a plate arc should occur. The resistor should 

be rated for 50 to 100 watts di ss i pat ion to be 

able to withstand the energy surge. 

FREQUENCY DETERMINED PARTS - These parts are 

supplied with the cavity . The input inductors L3 

and L4 are identified for each part of the 88-108 
MHz band as fo I I ows: 

Inductor Frequency EIMAC 

I dent. Range Part No. 

A 88-96 MHz 243332 

B 95-103 MHz 243333 

C 102-108 MHz 243334 

The positions of input inductors L3 and L4 are 

shown in drawing #243134 packed with the CV-2225 

cavity assembly. 
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PLATE INDUCTORS - Plate inductor L7 has a movable 

shorting bar which serves as coarse plate circuit 

tuning. The position of this shorting bar is de

fined by counting the pairs of mounting holes from 

the bottom. The nominal position of the bar should 

be as fol lows: 

Frequency L7 Shorting 
Range Bar Position 

88-90 MHz N 

89-92 7 

91-94 6 

93-96 5 

95-99 4 

98-102 3 

101-105 2 

104-108 

These shortinq bar positions are nominal. Improved 

performance may be obtained by trying two or three 

adjacent positions. 

OUTPUT COUPLING - Output coupling is adjusted with 
a movab I e tap on p I ate inductor L9. The nom i na I 

position for the tap is as fol lows: 

Power 

Level 

3500 W 

5500 W 

Output Coup I i ng 

Tap Position 

5 

7 

Tap position is defined by the holes in the straps 
where the output I i ne connects to L 9. The tap 

position is determined by counting from the bottom 

ho I e. Depending on the power I eve I, I oad, etc., 
better performance may be obtained by trying sev

era I adjacent tap positions. 

NEUTRALIZATION - With filament, qrid bias, and 

cooling applied, with a 50 ohm load, set the 

neutralization control (C19l for minimum signal 

through the amplifier. With low-level drive at the 

operating frequency and a sensitive indicator at 

the output, adjust the in put and output tuning 

controls for ma ximum and the neutral izatlon 

contro I for a nu I I. These adjustments are inter

active so the adjustment must be repeated sev

eral times for the best nul I. Final adjustment of 

neutralization should be made at ful I power by 

moving the neutralization control slightly so that 

maximun screen grid current and maximum power out

put are coincidental with output (C13) tuning. 



CV-2225 

Screen grid current should be kept below 150 mAdc 

during the tuning procedure. 

HIGH VOLTAGE - Normal operating voltages used with 

the CV-2225 are deadly, and the equipment must be 

designed properly and operating precautions must 

be fol lowed. Design al I equipment so that no one 

can come in contact with high voltages. Al I 

equipment must include safety enclosures tor high 

voltage circuits and terminals, with interlock 

switches to open primary circuits of the power 

supply and to discharge high-voltage capacitors 

whenever access doors are opened. Inter I ock 

switches must not be bypassed or "cheated" to 

al low operation with access doors open. Always 

remember that HIGH VOLTAGE CAN KILL. 

ABSOLUTE MAX I MUM RATINGS - The va I ues shown for 

each type of service are based on the "abso I ute 

system" and are not to be exceeded under any 

service conditions. These ratings are I imiting 

values outside which the serviceabi I ity of the 

tube or cavity assembly may be impaired. In order 

not to exceed absolute ratings the equipment 

designer has the responsibility of determining an 

average design va I ue for each rating be I ow the 

abso I ute va I ue of that rating by a safety factor 

so that the absolute values wi I I never be exceeded 

under any usu a I conditions of supp I y vo I tage 

variation in the equipment itself. It does not 

necessarily follow that combinations of absolute 

maximum ratings can be attained simultaneously. 

RADIO-FREQUENCY RADIATION - Avoid exposure to 

strong rt fields even at relatively low frequency. 

Absorption of rt energy by human tissue is 

dependent on frequency. Under 300 MHz most of the 

energy will pass completely through the human body 

with I ittle attenuation or heating affect. Public 

hea I th agencies are concerned with the hazard, 

however, even at these frequencies, and it is 

worth noting that some commercial dielectric 

heating uni ts actua I I y operate at frequencies as 

low as the 13 MHz and 27 MHz bands. 

SPECIAL APPLICATIONS When it is desired to 

operate this cavity assembly under conditions 

wide I y different from those I i sted here, write to 

Varian EIMAC; attn:Appl ications Engineering; 301 

Industrial Way; San Carlos, CA 94070 U.S.A. 

OPERATING HAZARDS 

PROPER USE AND SAFE OPERATING PRACTICES WITH RESPECT TO POWER TUBES ARE THE RESPONSIBILITY OF EQUIPMENT 

MANUFACTURERS AND USERS OF SUCH TUBES. ALL PERSONS WHO WORK WI TH OR ARE EXPOSED TO POWER TUBES OR 

EQUIPMENT WHICH UTILIZES SUCH TUBES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES AGAINST POSSIBLE SERIOUS 

BODILY INJURY. DO NOT BE CARELESS AROUND SUCH PRODUCTS. 

The operation of this cavity involves one or more of the fol lowing hazards, any one of which, in the 

absence of safe operating practices and precautions, could result in serious harm to personnel: 

a. HIGH VOLTAGE - Normal operating voltages can be 

deadly. 

b. RF RADIATION - Exposure to strong rf fields 

should be avoided, even at relatively low 

frequencies. The dangers of rf radiation are 

more severe at UHF and microwave frequen c ies 

and can cause serious bod i I y and eye i nj ur i es. 

CARDIAC PACEMAKERS MAY BE EFFECTED. 

c. HOT SURFACES - Surfaces of air-cooled radiators 

and other parts of tubes can reach temperatures 

of several hundred Degrees C and cause serious 

burns if touched for several minutes after al I 

power is removed. 

PI ease review the deta i I ed operating hazards sheet enc I osed with each tube, or request a copy from: 

Varian EIMAC, Power Grid Tube Division, 301 Industrial Way, San Carlos CA 94070. 
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(J1 

lcABINET - -- -----------------1 

I I 
I 
I 
I 
I 
I 
I 

RF 
INPUT 

BNC 
BULKHEAD 

JACK 

I 
I 
I 
I 
I 
I 
I 
I 

C2 (4) C6 (4) 

~I' 

fr 
L2 

cs l(4) 

L ______ _ 
Ee, 

BIAS 
POWER 

SUPPLY 

+ 

Cl9 ~ -,Cl4 CIB 
(4) 

L4 

LS 

Er::. 

~0,c,l 

FILAMENT 
POWER 
SUPPLY 
SV 90A 

L6 

Er 

(4) 

Cl3 

c,t;:7 
(Br rh 

I 

I 

~ 
Ec2 

+ 
SCREEN 
POWER 
SUPPLY 

LS 

~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 

-- I B+ --- _j 

+ 
PLATE 
POWER 
SUPPLY 

Cl,Cl9 - VARIABLE CAP. 3.8-21.6 PFD 1500 V 
# 48-APL-21 (ALL STAR PRODUCTS) 

C2,C5,C6-CAP. 50 PF ± 10¾ 7.5 KVDC (JENNINGS) 

C3,Cl5- CAP. 1000 PF ± 20¾ 5 KV DC (JENNINGS) 

C4,Cl6- EMI FILTER, Pl TYPE, 1250 PF # 1280-060 (ERIE) 

C7-- NEUTRALIZING CAPACITOR PADDLE (C-242867) 

C8,C9,CIO - FILAMENT BYPASS (C-243131) 

Cll,Cl2-- FILAMENT FEEDTHRU ( B-2414 77l 

Cl3-- PLATE TUNING CAPACITOR (C-242841) 

Cl4,Cl8-- CAP. 100 PF ± 10% 15 KV DC ( JENNINGS) 

Cl?-- PLATE FEEDTHRU (A -242408) 

LI -- VARIABLE TUNED CIRCUIT (C-242848) 

L2-- CHOKE # Z - 50 (OHMITE) 

L3,L4-INPUT INDUCTOR, TYPE A 
TYPE B 
TYPE C 

LS -- FILAMENT CHOKE, INNER 

88-96 MHZ 
95-103 MHZ 
102-108 MHZ 

(8-242871) 

L6-- FILAMENT CHOKE, OUTER (B-242870) 

(B-243332) 
( 8-243333) 

(8-243334) 

L7 -- PLATE INDUCTOR, TUNE SIDE (C-242864) 

LB-- PLATE CHOKE (A-242841) 

L9 -- PLATE INDUCTOR, LOAD SIDE (C-242863) 

NO TE: CV-2225 CAVITY OUTLINE # D-242840 

EXCEPT FOR TUBE, ALL COMPONENTS WITHIN 
CABINET SUPPLIED WITH CV-2225 CAVITY. 

DIV 1e E I MA C D I v I I I o n o I V a r I a n • l 111,1 Ooc-1 •• ,,.. "'-.!7 of llWA,C , o,,. . "'v .. 1., . .,.. •111 Mitt I 
.. C"'IN . "--'odwc..i , U. iOI IM ......,,_,,.,.. • kle"' ........... 
., O,ec:IO-..d 10 Ol ... 11 Wilhoul .... _ .. ;..,. 

EIMAC LAB 
CIRCUIT DIAGRAM 

CV - 2225 
S~E I CODE !DENT DWG NO. 

IRsV 243086 
SCALE I SHEET 1 OF .L 
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i--- -------13 .10 -------

2.88 ---,~--=&= 9 .00 

(332 .740) 

(73 .152) (228.600 ) 

~~- RF OU TPUT 

@ 0 0 -- - - -- --
1 IDANGERI - - --

1 

H. V. 
r- - - --, 

1- 5/8 EIA 
COUPLING 

19 .00 

(482.600 ) 

@ I I I I 
-~--H- I \'~ 1- +I ~rn--tt----t--

H.V. CONNECTION 
1/ 4-2 8 THO. 

10.09 

( 256.286) 

RF INPU T 
BN C CONN. 

FE EDT HRU 1250 PFD 

• EEO THRU 1250 PF D 

• I L - ~ -~ _j I 

1---.. --1 
L_ __ -- - - ' 

@ IL-- ---;----~ 

OUTPUT I 

10 .4 7 

(265 .938) 

- - -----------
® -- -- __ ® _____ @ 

~ 

EC 2 

Er FILA ME NT LE ADS 
3/8 - 16 THO . REF. 

NOTE: DIME NS IONS MA RKED THU S ( ) ARE IN MILLIMETER S 

CV - 222 5 CIRCU IT DI AG RAM '!l' C - 243086 REF. 
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CV-2225 

NOTE : MOUNTING SLOTS TO 
ACCOMMODATE STD . 19 " RACK 
( WESTERN ELECTRIC OR EQUIV.) 

1.484 

(37.694) 

5.250 
(133.350) 

15.75 
(400.050) 

L_ 

I 
I 

, I 

I 
I 

, I 

I 

I 

I 
, I 

8 .50 
(215.900) 

17.00 
(431.800 ) 

I OUTPUT TUNE I 

-i---~ 

e, 

1.62 (41.148) 

EMI FILTER AIR OUTLET 
4. 0 X 9.0 ( 101.6 X 228.6 l 

/ OP EN ING DO NO T OBSTRUCT 
/ 18. 0 ( 457. 20 ) MIN. 

CLEARANC E RECOMM END ED. 

_j_ 
.75 (19.050) 

7 

, I . , 
5 .250 

(133 .350 ) 
- .® ----@ --~-l=--- - @~-@--1 

I I NEUTRALIZATION j ! INPUT COUPLING I 

I --t--- • ----.--~---....,L= - I I INPUT TUNE j 

TYPJ I :----- -------; 

3 .22 
(81.788) 

.25 SLOT 
( 6 .35 ) 

I 

J_ 

2.25 

(:-7.15 0 ) 

4 .625 - ---rl--- - 4 .625 
(1 17.475) (117.475) 

.625 
(15.875) 

' 
f-- - - - ------- 18 .25 

~3.5~ 
(88.90) 

4 .75 
(120.65) 

L (463_.s_s_o_i __ __ _j 

EMI FILTER AIR INLET 
4. 0 X 9.0 ( 101 .6 X 228 .6) OPENING 

# 8-32 THO 5/8 DEEP 
8 HOLES 

7 

TO BE USED TO ADAPT 
AUXILARY BLOWER 
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