22F2, 22M2

WAVEFORM DATA
(Woveforms given on schemotic)

Waveforms taken with CONTRAST control set fully to the right, all other controls set for
normal picture (in sync). Warning: Incorrect adjustment of the DX Range Finder
= control will cause waveform distortion.

Waveforms at video and sync stages obtained with transmitted signal input to receiver.

— T e aum T
'\%x ::7‘%'\; E T The oscilloscope sweep is adjusted for 30 cycles (which is one-half of the vertical
RN o | frequency), or for 7875 cycles (which is one-half of the horizontal frequency) so that two
PICTURE TUBE Dg/r_\@s pulses appear on the Screen.
— ',?I 2,‘?06 VIOEO DET. 5y Y202 The peak-to-peak voltage readings shown are subject to some variations due to response
o i 3,’}" ngl‘%'lr SOUND I~ | of the oscilloscope and parts tolerances.
osauner | e V392 V303 V3o vm[\ggo/l Y
oS (VAT veRrosca AW oot L
IR?TMP \, ]\1\4_/2/ 2 5{":3 — V305 Pulsed high voltage is present on the caps of V406, V407 and pin 3 of V408. Do not
L Y / ~ V403~ make direct connection to these points with (_)rdinary test equipment. Waveform and peak-
NIV &0/! STHE SEP./” i to-peak voltage at pin 3 of V408 taken, using an oscilloscope with a capacitive voltage
o RN BOLPPER o ririER divider probe. Waveform at pin 3 of V408 can be taken by clipping or twisting the lead
Va7 DPER ", DISC V307 ~ from the oscilloscope high side over the insulation on the cap lead. When taking the
(2, V50! waveform this way, the shape of the waveform will be the same but the peak-to-peak voltage
will be much lower, depending upon the degree of coupling.

o )reer. Ya0g | V404 K
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‘ ’*Q‘ ,vé%noml X ‘
N ' outet \QO/S \ L TV VO.LTAGE DATA .
v 9:1)5/!{“5?@,.;“@ {Voltoges given on schemotic)
o CONTRAST control turned fully clockwise. CHANNEL control set on an unused channel.
Other front controls set at approximately half rotation. Vert. Lin. and Height set at
approximately half rotation. DX Range Finder control set fully to the left (at “0”
pusition) .
Antenna disconnected from set with terminals shorted.
Voltages marked with an asterisk * will vary widely with control setting.
Line voltage 117 volts AC.
Voltages measured with a vacuum tubc voltmeter between tube socket ierminale and
chassis, unless otherwise indicated.
Voltages at V101 and V102 (TV Tuner) are measured with tube in socket. Use an
adapter or lift tube out of socket just high enough to allow a needle point probe to
contact tube pins.
® Voliages at V306 measured from top of socket with tube removed.

Top View of 22P2 Chassis.
(V701 and V702 are accessible )Eom
underside of chassis).

CAUTION

Pulsed high voltages are present on the cap of V406, pin 3 of V408, and on the filament
terminals and cap of the 1B3GT tube. NO ATTEMPT SHOULD BE MADE TO TAKE
MEASUREMENTS FROM THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT.

Picture tube 2nd anode voltage can be measured from the 2nd anode connector and
should be taken only with a high voltage instrument such as a kilovoltmeter or vacuum-tube
voltmeter with a high voltage probe. 2nd anode voltage is approximately 17.5 KV. Proper
filament voltage check of the 1B3GT tube may be made by observing filament brilliancy as
compared with that obtained with a 1.5 volt dry cell battery.

DIAL STRINGING

22P2

WAVEFORM DATA
{Waveforms given on schemotic)

Waveforms taken with CONTRAST control set fully to the right, all other controls set for
normal picture (in sync). Warning: Incorrect adjustment of the DX Range Finder
control will cause waveform distortion.

Waveforms at -video and sync stages obtained with transmitted signal input to receiver.

The osciiluscope sweep is adjusted for 30 cycles (which is one-half of the vertical
frequency), or for 7875 cycles (which is one-half of the horizontal frequency) so that two
pulses appear on the screen.

The peak-to-peak voltage readings shown are subject to some variations due to response
of the oscilloscope and parts-tolerances.

CAUTION

Pulsed high voltage is present on the caps of V406, V407 and pin 3 of V408. Do not
make direct connection to these points with ordinary test equipment. Waveform and peak-
to-peak voltage at pin 3 of V408 taken, using an oscilloscope with a capacitive voltage
divider probe. Waveform at pin 3 of V408 can be taken by clipping or twisting the lead
from the occilloscope high side over the insulation on the cap lead. When taking the
waveform this way, the shape of the waveform will be the same but the peak-to-peak voltage
will be much lower, depending upon the degree of coupling.

VOLTAGE DATA
{Voltages given on schemotic)

e TV voltage taken with function switch on “TV” position. CONTRAST control turned
fully clockwise. CHANNEL control set on an unused channel. Other front controls
set at approximately half rotation. Vert. Lin. and Height set at approximately half
rotation. DX Range Finder control set fully to the left (at “0” position). TV antenna
disconnected from set with terminals shorted.

o Radio voltages V701 and V702 taken with function switch on “Rad” position; voltages
measured from underside of tube sockets. When measured from top of tube sockets (with
tube removed), B plus voltage at pins 5 and 6 of V701 and V702 will be approximately
275 volts.

e B plus voltages at V203 and V204, will be slightly higher when set is switched to “Rad”
position. Voltages marked with an asterisk * will vary widely with control setting.

e Line voltage 117 volts AC.

® Voltages measured with a vacuum tube voltmeter between tube socket terminals and
chassis, unless otherwise indicated.

e Voltages at V306 measured from top of socket with tube removed.

e Voltages at V101 and V102 (TV Tuner) are measured with tube in socket. Use an
adapter or lift tube out of socket just high enough to allow a needle point probe to
contact tube pins.

CAUTION

Pulsed high voltages are present on the cap of V406, pin 3 of V408 and on the filament
terminals and cap of the 1B3GT tube. NO ATTEMPT SHOULD BE MADE TO TAKE
MEASUREMENTS FROM THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT.

Picture tube 2nd anode voltage can be measured from the 2nd anode connector and
should be taken only with a high voltage instrument such as a kilovoltmeter or VTVM with
a high voltage probe. 2nd anode voltage is approximately 17.5 KV. Proper filament voltage ' ~
check of the 1B3GT tube may be made by observing filament brilliancy as compared with
that obtained with a 1.5 volt dry cell battery.

Dial stringing for the radio tuning control is shown %\
below.
. E Osc \)
o (oi'd;?p or
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@) ALIGNMENT OF RADIO TUNER ] —
The radio tuner in television and radio chassis should F~4 >
g be aligned as instructed under “Radio Alignment Pro- Ant 1 &
cedure” below. A C -4
Figure 17. Dial Stringing for the 22P2 Chassis, B@ ~ <
The radio alignment trimmers are accessible without 2nd IF Ist IF M AR
disassembly of the radio tuner from the TV chassis. s g
A" AND "C" ARE ON OTHERSIDE OF CHASSIS C R m
Figure 18. Trimmer Locations for AM Radio Tuner (SN I\ —
in 22P2 Chassis. \ vl D
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s 68E6 Figure 20. Schematic for 22P2 Television and Radio Chassis. :
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TV TUNER 94D61-1

TOMRET SBITCH SETTIG SELECTS M oF

COLS LI & L)0Z FOR CHABBEL DESHED.

SCHEMATIC NOTES
Run numbers are rubber stamped at the rear of the chassis.
Numerical symbols @, ®, @, etc. indicate run numbers for all 22 series chassis.

@ @@,@ etc. indicate alignment points and alignment connections.

Figure 19. Schematic for 22F2 and 22M2 Television Chassis.
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CHASSIS 22F2, 22M2, 22P2

RESISTORS ggg; i; ::gz:::: "‘Z :::: T ggg g%g CHASSIS PARTS C440 47 mmifd, Mica.......ooornnnnnnnieiiis 65B 21470
lslylg‘i Description Part No. R354 180,000 ohms, % watt, 5%...............60B 7.184 C125 15 mmid, ceramic.............oomrrre 94D agp4 CH1 1 mid, 600 volts...vreerneeee SRS
15,000 ohms, % Watt.................... 98A 4 - : i
RI02 47.000 ohms, % watt.. ... ............. SBA 4567 SRA01 22,000 ohms, % Watl. ..., 60B 8.223 cour SBTmid e EoC 6T CT01 5 mmid, mica..... oo 65B 1-62
R104 1500 ohms, % watt.................... 94D 4758 SR4WZ 8200 ohms, 34 watt.....oooiiiiiinnne 60B 8822 (203 005 mid, min, Coramic. ..+ rrrrree s 65C 101 (C701 not supplied with sct)
RI105 10,000 ohms, % watt................... 98A 4518 SR403 8,200 ohms, 3 watt...oo..iiiniiiiiinn 60B 8822 ()4 180 mmid, 5%, N030 temp. coefl. ... ... e (G U el R, T H000009009000999059 DO
RI06 220,000 ohms, Y% Watt................... 98A 45.21 R404 12 megohms, Yo wall.....oooniiiininns 60B 8125 (905 500 mmfd, ceramic.... ... U (B (v sy UL, G 000200000050 000w 990 65C 6-79
R107 10,000 ohms, % watl................... 98A 45.18 R405 1.5 megohms, Vertical Hold, C206 4 mid, 50 'volls, electrolyl.ic: . : .67A 49 C705 .1 mifd, 400 volts, paper.................. 64A 315
R108 15,000 ohms, % watt................... 98A 4567 22F2, 22M2 chassis................... 75B 1326 C207 002 mid, 400 volts, paper. ... ... 648 9.17 C/o0 -1 mfd 400 volts, paper.......ororoo e 2
R109 15,000 ohms, Y4 watt..........c..0.n... 98A 45.67 R406 1 megohm, % watt............coonnnn. 60B 8105 (208 .047 mfd, 200 volts, paper............... 64B 9.9 C707 .005 mfd, min, ceramic.................. 65C 10-1
R110 100,000 ohms, % watt.........coovvnnn.. 94C 3787 R407 10,000 ohms, % watt, 5%............... 60B 7-103 C209 01 mfd, min, ceramic.............c.cnn. 65C 10-3 C708 .1 mfd, 400 volts, paper..... 64A 3-15
R111 160,000 ohms, % watt. ......c.couveeennnn. 94D 47.59 R408 2.5 megohms, Height................... 75B 133 (210 50 mmfd, ora i L B 65C 6.4 C709 100 'fd in,. o 65C
R11Z 100,000 ohms, ¥ watt.. . ... 0erer. 94C 3787 R409 1 megohm, b watt.......ooiroiiriienn. 60B 8.105 *C212 01 mfd, 400 volts, paper................ 64B 5.10 T, M SETEE e o3 '
R114 8,200 ohms, V5 Watl..........ovveennnnnn 60B 8.822 R410 3,000 ohms, Vert. Lin. ..........c...... 75B 137 C213A 20 mid, 25 V.| ' C716A 420 mmfd, max.l poro (mounts horiz.) ... 68B 53-1
R411 820 ohms, Y Wall..........cccovnrennnn. 60B 8-821 iy , C716B 105 mmfd, max.§ 5278 (mounts honz)... :
R201 470,000 ohms, % Wall.......evvveennnn.. 60B 8474 R412 560 ohms, % w C213B 10 mfd, 450 V. pelectrolytic ............. 67C 15-19
) g watl. e 60B 8-561 C213C 10 mfd, 25 V
R202 120 ohms, % Wall..........cconernnnnns 60B 8.121 R413 560 ohms, Y4 Watl......cvvvereeinennns 60B 8.561 o ) COILS, TRANSFORMERS 5
ggi ;b%oo l(:hms.% Lo wall. oot 60B 8-102 R414 2.2 megohms, %4 watt................... 60B B-225 ggi; -1%%47 mffg. 600 volts, paper.............. 243 2-15 d ;)‘;DTGI-I
ohms, 3 Watl.............ccenunnn. 60B 8-391 R415 1,200 ohms, 2 Wall........c.ouuenennn... : mmfd, ceramic. ........oooooeeenes 5C 63 ; ; aner
R205 10,000 ohms, % Walt. ... ... ..ouurn.. 60B 8.103 R416 2.2 megohms, % Watt................... o0B ape. C216 005 mid, min, ceramic. ..........o.o... 65C 101 [i0s Mixer Blate Col-oooo A 4517 only
R206 10,000 ohms, Y5 Watl. ... ..eeevrennen... 60B 8103 R417 22,000 chms, 1 Wall......co..n.nnnneennn 60B 14.223 C217 0022 mid, 600 volts, paper....... ...... 64 9:17  110¢ Ticater RF Choke. .. ororooooro oo o
R207 47,000 ohms, Y Watt............cc..o... 60B 8473 R418 56,000 ohms, 2 Wall. .. ....ovvnererennn. S8 29503 €219 39 mmid, ceramic, NPO temp. coefl. ....65C 688 ['lo¢ Peaking Coil ...ororroeor oo ey COILS, TRANSFORMERS
R208A 1 megohm, Volume 122F2, 22M2 ..... 75B 1122 R4I9 2,200 ohms, % Watt....ooeeuuneneeenn.. 60B 8222 C301 .001 mfd, min, Ceramic. ................ 65C 641 L1109 Mixer Plate Choke. oo ooooi 04D 3686 S T
R208B 1,000 ohms, Contrastf chassis R420 33,000 ohms, 2 watt. ...ooovveneennnnn.n. 60B 20.333 1201 Sound Tak o i —" " ’ ym. Description Part No.
(R208 includes switch S501) R421 8.2 megohms, % Walt......oevvuneennnn 60B 825 CO0ZA 0015 mfdl . ) ooomic 65A 17:2 o HAGAIEA oaooo0ol T = 000 ey L101  Antenna Coil (Stamped 2Q, 3Q, etc.)
R423 1,000 ohms, V5 Watl. . «ovrvemreeneernoin 60B 8.10° C302B 0015 mfd.§ GUa" CETAMIC covvvrvreereener L202 Sound Coupling Coil ................... 72B 994 for Channel #2............ 94D 46-
R209 4.7 megohms, %4 watt................... 60B 8-475 0 0 ) B 8102 L1203 Peaking Coil {(wound R219) 73A 5-2 4D 46-52
“R210 470,000 ohme, Y5 Watt. .. ooeeeereires 60B 8474 R924 2200 ohms, % wall............ooiinnn 60B 8222 C303A 004 mfdl , ‘ n A : for Channel #3............. 94D 46-53
*R212 1 megohm, % Watl......ceevueeneenenn.. 0B 5105 Ré25 10000 chms 4 wat, 5%...ooooooooo 60B 7-104 C303B 004 mid.f dual ceramic .....o.ooorvrns 63A 171 L3I Video Peakige Cail (wourd on R, . 747 225 for Channel z; ------------- 94D 46.54
R D ohra ] At s 1000 ohms, Vs watt 5%............... 60B 7.104 i i ide aking Coil..................... - or Channel #5............. 94D 46-55
Rgig 230 z}l:::: é ::3::::.............:::..:%g 5322% R428 470,000 ohme. ¥ wall.rerrmeeeoron, 60B 5.474 gg‘; ;’25 mf:i. min, gerznlcd ---------------- 65C 10-1 1303 Video Peaking Coil (wound on R320)....73A 514 for Channel #6............. 94D 46.56
RZI5 1 megoboh % welteon e eoeeoeos e SRS R429 4.7 megohms, Yo Watl.........0evverenss 60B 8.475 8 mmid, ceramic, N330 temp. coeff. ....65C 6.71 L1304 Video Peaking Coil (wound on R321)....73A 11-1 for Channel #7............. 94D 46-57
R221 33,000 ohms, % L 60B 8.333 R430 47'000 ohms, 2 WALLL e 60B 20-473 C307A 20 mfd. 450 V. L306 Heater RF (;hoke ....................... 73A 25 for Channel #8 .......... ...94D 46-58
R222 100,000 ohms, 3 watt. ..o GoB 8.704 R431 5600 ohms, % watt........ooiiinn 60B 8562 C307B 40 mfd, 350 V.}electro]ytic ............. 67C 15.27 1308 Trap Coil (includes C322).............. 72B 99:3 for Channel #9............. 94D 46.59
R223 2 megohms, Tone control. .. .. . ooor.. RENADS R432 1,500 ohms, % Wall..........ovveeeenens 60B 8152 C307C 60 mfd. 350 V. L309 Con.l, 1st IF Input..... e 72B 109-1 for Channel #10............ 94D 46-60
R224 1 megohm. Volume control R433 120,000 ohms, % WM. ... .vevrrnenenet 60B 8124 C308 .047 mid, 400 volts, paper............... pman S SLIUSRENE (ke D et LA LT 0 adnnnaccaas S DC
(22P2 Chassis) ..ooeveerneneeennnnnn. 75C 2-16 R434 25,000 ohms, Horiz. Hold. C309 .1 mid, 400 volts, paper................. 64B 55 C324 and R345) .. ... ..ot 72C 96-30 for Channel #12............ 94D 4662
(R224 includes switch S501) 22F2, 22M2 chassis ...........ooeens 75B 1313 C310 .1 mfd, 400 volts, paper................ 6B 5.5 L311 Coil 19.751 for Channel #13............ IV
R2%5 52,000 chme. 7o et o g.gzs 436 150,000 ohme, % watt .o ooiiiie 60B 8154 Call 005 mid. min. coremier oo 6B &5 1313 Coil2Lzs g ot of trep assembly. oo 16 L BT T (34 (o158 29 ()
! ) WiH5000000900a303a0 00 823 R437 1 megohm, Yo watt...iiiiiiiiiii 60B 8105 (314 120 mmfd, 3%, mica....................65B 1.10 (includes 1312, €333, C334, €335 and or Channel #2.. e 9ab's6
R301 8,200 ohms, % watt, 5% ... evveeenn. . 60B 7.822 R438 5,600 ohms, Y2 watt...........cooiinnn. 60B 8562 $(C315 150 mmfd, mica...........ooviniina 65B 21-151 C336) for Channel zS ......... (9):3 :2‘71§
R302 1000 ohms, ¥ Watt-roro.veeroieennns 0 Gt L) (I CT ) S 00 Giii/eo00000095¢ 60B 2844 (316 .001 mld, 600 volts, paper............... 64B 9-19 1401 Horizontal Lock Coil (includes for Channel #4.. ... .......94D 46.74
R303 470 ohms, Y5 WALL. . ovwneeneninennanss 60B 8471 RH0 47 ohms, Iwatt........covvvnnnncnennns 60B 14.470 C317 47 mfd, 100 volts, paper................ 64A 10-51 C418, R431) 94B 17 for Channel #5. i ........94D 4675
R304 1,000 ohms, Y5 Walt.....vvrovneeneennnn. 60B 8.102 R34l 82 ohms, 1o wat, carbon only........... 60B 2831 (C318 .005 mfd, min, ceramic.................. 65C 101 | 00 wi ’ PR for Channel #6.............94D 46.76
RIE 47 b, 2o wart. cartBhs omtye e e ies S 592 Ras2 8200 ohms, 2 Wall...........coiiinn 60B 20822 €320 005 mfd, min, ceramic.................. 65C 101 1402 Width Control Coll. oo 2 for Channel #7............. %D 4677
R TP e I i e oD ot R#43 47 ohms, % watt, carbon only........... 60B 2811 C322 6.8 mmfd, N330 temp. coefl. ............. 65C 6.71  L403 Horizontal Lincarity Coil..ooooooooos 94A 501 for Channel #8.............94D 46.78
o o e e D o323 R445 1000 ohms, T wall.. ..o 60B 8102 C323 47 mfd, 100 volts, paper................. 64 1051 D403 Focus Coll .o 69D 117:11 for Channel #9_............94D 46.79
R308 68 ohms, % watt, carbon only........... 60B 2844 R447 Horiz. Drive control................... 75B 13-29 C324 22 mmfd, 5%, cer, NPO temp. coeff. ... .. 65C 6-47 Choke Coil ...ooovnevrenninereneennn ) B for Channel #10............ 94D 46-80
R309 10,000 ohms, Y% Watt, 5%. ... .c.cvevenns 60B 7.103 R#48 150000 ohms, 19 WAt ..o 60B 8.154 C325 120 mmfd, ceramic...............ooion. 65C 6-66 1702 Oscillator Coil ....ooovnvvirnerennnn. 69A 524 for Channel #11........... 94D 46-81
R310 330 ohms, 1o Wall..rrrerrmmmmeers 60B 8.331 RH9 1,000 ohms, 2 watt, 10%.............o. 60B 20.102 C326 6.8 mmfd, cer, N330 temp. coeff. ........ 65C 671 704 AM Anten T eoC 116 for Channel #12............94D 46:82
R311 150 ohms, 12 WALL. v evvrreneenensaeannen 60B 8.151 452 Focus control .........coovvivivovnons See R343B  C327 3.3 mmfd, cer. NPO temp. coeff. ......... 65C 6-89 ¢ B B0830000800R00RRERSRAAASE 1163 for Channel #13............ 94D 46-83
R312 1,000 ohms, Y4 Watt. .. .cuneeeeennnnnn.. 60B 8.102 R453A 1.5 megohms, Vert: lloldl(zm-,2 hassis) .75B 17-2 T201 Ratio Detector Transformer.............. 72B 68-2
R315 4,700 ohms, Y4 watt, 5% ....ccoeenneenenn 60B 7.472 R453B 25,000 ohms, Horiz. Holdf chassisy - © §C401 002 mfd, 600 volts, paper............... 64B 514 T202 Audio Output Transformer
R316 Contrast control RS01 270,000 ohms, 1 watt.................... 60B 14.274 .C102 005 mfd, 600 volts, paper............... paipiar for 22F2, 22M2 chassis................ 79C 33.7
22F2, 22M2 chassis. ....vvevenennn. See R208B §C403 0047 mfd, mica........c...oooiiinn 65B 21-472 for 22P2 chassis ....ovvvevecnenennnns 79C 336
1000 ohms, 22P2 chassis. ... ........ 75B 13.21 R701 22,000 ohms, % watt. ................... 60B 8223 C404 0047 mid, mica.................o.iiin 65B 21472
R319 3,000 ohms, 15 watt, candohm........... 6IA T14) 702 10088 ohma, ] wetl. mm o il 60B 14.103 Ci05 .1 mid, 600 volts, paper. ... oo 64B 55  T301 lst IF Translormer
R320 18,000 ohms, %o Watt.. ... eevvreerenne. Part of L303 K703 150 ohms, % watt........oooominnenn 60B 8151  C406 047 mid, 10%, 600 volts, paper.......... U Ults i (G iy Cxd it ) soaoas 72C 9629
R321 10,000 ohms, % Watt. ... evuenerrennns Part of L304 hre 27000 ohms, L wattsoonoeeeeeeee 60B 14213 4074100 mid. 50 V. T302 2nd IF Transformer (includes R309).....72D 111-1
R322 4,700 ohms, 2 Watl..........coureennent 60B 20472 PICBORM, T2 MAlL s 60B 8105 " C407B 20 mid, 400 V}electrolytic ............ 67C 1528 T303 3rd IF Transformer (includes
$R323 15,000 ohms, %3 Watl. .. .....vvereeeennes 60B 8153  R707 {10 ohms, % watt (used with #47 Bulb). 60B 8100  C407C 80 mfd, 350 V. C305 and C325 (used with 6AG5)..... 72B 1101
o 680,000 ohms, %4 watt (early sets) ....... 60B 8-684 R71 14.7 (())(;lms\ Y, wa.n tused with #44 Bulb). 60B 28-11 (459 02 mid. 400 YOItS, PAPET. .. ee e sere ems s 64B 9.11 3rd IF Transformer (used with 6AU6).72B 113-1
}?70'000 ohms, % watt (later sets) ....... 60B 8274 715 5,300 ohms, 5 watt, candohm............. 61A 3-16 C410 .01 mid, 400 volts, paper................. 64B 9.13 T401 Blocking Oscil. Transformer............. 79A 184
Rags $360:000 ohms, % wall (early sets)...... 60B 8-564 CAPACITORS CA12 001 mfd, mica. .. ..owvro oo 658 21102702 Vertical Output Transformer.......... ... 79B 402
11 megohm, % watt (later sets) .......... 60B 8.105 ¢, Description Port N C412 .001 mfd, mica ) 65B 21.102 1103 Deflection Yoke (includes R412, R413,
R326 100,000 ohms, Y WatL. ... eveevneeeennn. 60B 8.104 I ’ . o G415 005 mid, 600 volts, paper.. ... ... ... R445, C430) ........ 94C 51.1
$R329 270,000 ohms, % Watl................... 60B 8274 Cl02 3to 9 mmfd, Cer. Trim. ... 98A 459 (12 0090 mid. 600 woltn. L 648 915 T40s Horizomal Output Transformer.. .. .... 79D 41.2
R331 220,000 ohms, %5 wall......eoonveeennn.. 60B 8.224 C103 .001 mfd. min., ceramic. ........coon.os 98A 45-24 007 '01 fl: ’ 609 volts. . ovvuiin i G oy Pk Ll i B 0 e Lk e )1 250099090000
R332 6.800 ohms, Yo watt........ooovvvinnnnen 60B 8.682 C104 5 to 3 mmftd, Cer. Trim. ............... 98A 45.23 C418 -00313 .fjo(s) \o]t§. Paper.........ooovnnes 6B 9-13 1501 Power Transformer .................... 80C 35-3
R333 150,000 ohms, Y2 watt.............co0tnn 60B 8-154 C105 47 mmfd, ceramic, N1400 temp. coefl. ... 94D 4750 C419 5330 mfd, %' silver mica, m. . -py- sy 6§B 1.63
R335 1,000 ohms, Y4 Walle...vnvenenenenennnss 60B 8.102 C106 47 mmid, ceramic, N1400 temp. coefl. .... 94D 47.50 G420 270 mm t W#lao0aa000aaa000aa5800a0000 65B 21-331 7701 1st IF Transformer..................... 72B 28-7
R337 150,000 ohms, Y& Watl..........oconveen 60B 8.154 C107 5 to 3 mmid, Cer. Trim. ............... 98A 45.23 ca2l 0 mfr: 6.00mlcal """""""""""" 65B 21-271 7702 2nd IF Transformer.........cocooovun... 72B 28.7
R339 18,000 ohms, 1 WALL. ... .vovvenneeneennn 6OB 14183 C108 10 mmid, 3%, Cer, NOBO temp. couff. .. ... 9D 4751 430 El par e o bl 1L 64B 913 G peaker, 5* PM
R341 4,700 Ohms, Y2 Wall..«.venneennenrannnns Part of L301 G109 5 mmid, 5%, Cer, N750 temp. coeff. ..... 94D 47.52 o E]:z::z];,:liz ............................ gee gg}gg Sp b B2 13 (5 600000000009 00099 08000000007 78B 59-3
Lo s i an W LIECIOIYLUIC L. s e e ce ”
R342 5 megohms, DX Range Finder......... 75C 1-54 E}}; z;n:zfgo;;' Cer, NPO temp coeﬁ Zgg :ggg E425 047 mifd, 600 volts, paper............... 64B 9.9 ST LS WSS 2 5020000 00u50095030 upaan a0 78B 47-2
R343A 100,000 ohms, Brightness] 758 17.1 Cl14 .01 mid, min. CeraMC. ... vvnwrereeen.s 08A 45.24 427 047 mid, 400 volts. ... ........ ... ... ... 64B 99 Speaker 12 PM............ ... ... ...l 78B 56-1
R343B 750 ohms, Focus........ grorrre ) C115 800 mmfd, min. cer, feed-thru............ 94C 37-90 C428 047 mfd, 400 volts.......... e 64B 99
R345 27,000 ohms, Y Watt.................... 60B 8.273 C116 800 mmfd, min, cer, disc................ 94C 3791 IO 47 mmid 5%, LSOO volts, mice. .- G D
R346 6,200 ohms, Y5 watt, 5%......covvveen-. 60B 7.622 Cl117 800 mmfid, min, cer, feed-thru............ 94C 37-90 (430 él m d'l '.1'(,)0 volts, paper................. 64A 26 * Component may be part of couplate, part number 63B6-5. Order exact duplicate or individual components.
R347 4950 ohms, 10 Wall. . reverrmmms e 61A 125 C118 800 mmid, min, cer, feed-thru............ 94C 37.90 ooz 0(;36ctro :;c ............................ See C307C + Component may be part of couplate, part number 63B6-4. Order exact duplicate or individual components.
R349 100,000 ohms, % Watt........ooveeeeee.. 60B 8.104 C119 800 mmfd, min, cer, feed-thru............ 94C 3790 (jaa 9 8;:; 4'7600 VthS' ’i’ap"i", ----------- 63A 215 § Component may be part of couplate, part number 63B6-2. Order exact duplicate or individual components.
R350 15 megohms, % Watl. . ........o..oovve. 60B 8.156 C120 3 mmfd, 3%, ceramic................... 94D 4754  Chog 20 mid, 475 vols, Electrolytic. oo franl
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vi
v2
V101
V102
V201
V202
v203
V204
V301
V302
v303
V304A}
V3048

V305
V306
V307
V401A)
V401B
va02
V403

V404

' H2516Z, HU2516Z
TUBE COMPLEMENT

6AM4 UHF Mixer
6AF4 UHF Oscillotor
6BZ7 VHF RF Amplifier
6J)6 VHF Oscillator-Mixer
6AUS 2nd Sound IF Amplifier
6AL5 Ratio Detector
6AVS Sound Amplifier
6V6GT Sound Output
6CB6 1st Intercorrier IF Amp.
6CB6 2nd Intercarrier IF Amp.
6AUS 3rd Intercarrier IF Amp.
§Video Detector
12817 L1st Sound IF Amplifier
6CL6"
or Video Amplifier
128Y7+
(see page 2) Picture Tube
6AVS Gated AGC
{Vertical Oscillator
6SN7GY |Sync Inverter
6AV56GT Vertical Output
(12a07* Sync Separator and Clipper
or
ib(s&r Sync 5ep. and Noise Lim.
6ALS Sync Discriminator

F2817Z,
V405 6SN76GT
V406 6CD66
V407 1B36Y
v4o08 6V3
V501 5046
V502 5046

* 23E1Z, 23F11.
+ 23B1AZ, 23C1AZ, 23E1AZ.

FU28172

Horizontol Oscillator
Horizontal Output
2nd Anode Rectifier
Domper

Rectifier

Rectifier

:
Tone o VERTICAL F— = 2
+ HORIZONTAL @ 9 —
=l & = yERS
| — — s __;}
| —— FOCUS BRIGHTHESS — )

~% CHANNEL TUNING N

'_'__’__,__,SLUG ADJUSTMENT

Figure 2. Control Panel for Models Using
23B1AZ, 23E1AZ ond 23E1Z Chassis.

UHF TUNER SLUG

* VERTICAL
+ HORIZON TAL

Q = =

ot

%, VMF CHANNEL SLUG

—

Figure 3. Control Panel for Models Using
23C1AZ ond 23F1Z Chassis.

TO COMBINATION VHF-UHF ANTENNA
3% e o
une L[]

[ P TEN
— SHORTED END Iﬁﬁﬂk| SHORTED END —

vn?sb‘ ///

\ 300 OHM TRANSMISSION LINE

4296

Figure 1. Antenna Connections When Combination
VHF-UHF Antenno is Used.

Noise Gate Adjustment

The Noise Gate control, located at the rear of the set
near the center, is used to improve sync stability in fringe
areas and in noisy local areas.

Before making the Noise Gate adjustment, the DX
Range Finder, located at the rear of the set, should be
set at “0".

PICTURE POSITIONING LEVER
MOVES SIDEWAYS OR
UP AND DOWN

FOCUS con.\ A
1ON TRAP g

UHF ANT.
TERMINALS

VHF ANT.
TERMINALS

FUSE — = mt]

WIDTH — =50

VERT. LIN )}\f' .

HORIZ. LIN » Z

HORIZ DRIVE / l \ £ &
HORIZ.LOCK  HEIGHT DX RANGE FINDER g

Figure 4. Rear View of 23E1Z ond 23F1Z Chassis.

Set the Noise Gate fully to the left (counterclockwise).
Set the Channel Selector for the strongest TV station
and tune in a picture. Be sure that the Vertical and
Horizontal controls on front panel are properly adjusted.
If the picture is unstable (jitters or rolls), slowly turn the
Noise Gate control to the right until picture just becomes
stable. Check adjustment on other TV stations, and if
necessary, readjust control.

Caution: If the Noise Gate control is turned too far
to the right (clockwise) for a strong signal, the picture
may become unstable (roll vertically or tear horizontally).

If the signal strength or noise level changes, it may be
desirable to change the setting of the Noise Gate; however,
it is generally possible to set it at a single compromise
position which gives reasonable stability for the different
signal conditions.

DX Range Finder Adjustment

The DX Range Finder control is at the extreme right
when facing the rear of the chassis. This control is used
to improve TV reception in fringe areas and in areas where
there is interference.

The DX Range Finder should be set fully counter-
clockwise if good pictures can be obtained using the front
panel controls of the receiver.

White flashes across the picture caused by extreme ex-
ternal noise can sometimes be minimized by careful ad-
justment of the DX Range Finder.

Where the TV signal strength is weak, the picture can
often be improved by turning the DX Range Finder part

PICTURE POSITIONING LEVER
MOVES SIDEWAYS OR
UP AND DOWN

CORRECTING
MAGNET

H E F

B D

WIOTH

VERT.
LiN.

HORIZ.
LiN.

HORIZ. NOISE GATE
DRIVE HORIZ. LOCK
Figure 5. Reor View of 23B1AZ and 23C1AZ Chossis.
way to the right or, if necessary, fully clockwise. It may
be necessary to make a slight readjustment of the Noise
Gate control after adjusting the DX Range Finder.
If the signal strength changes, it may be desirable to
change the setting of the DX Range Finder; however, it
is generally possible to set it at a single compromise posi-

tion which gives reasonable reception for the different signal
strengths.

HEIGHT

OX RANGE FINDER

Caution: If the DX Range Finder is turned too far

to the right for a strang signal, the picture may bend or
disappear completely.

Horizontol Oscillotor ond Horizonto! Drive
Adjustment

When switching channels, the Horizontal control (on
front panel) should keep the picture in horizontal sync
through at least three fourths of its range. If the picture
does not remain in horizontal sync, then adjust the rear
panel controls as follows:

1. Allow the set to warm up. Tune in a station and adjust
the Brightness and Contrast controls for average set-
tings. Be sure that the Noise Gate and DX Range
Finder controls are properly adjusted.

2. The Horizontal Drive control (at rear of set! is a
potentiometer adjustment. Set the control to the ap-
proximate center of its rotation. If a white vertical line
appears. turn the control to the left until the line just
disappears.

3. Turn the Horizontal control (on front panel) fully to
the left. While slowly rotating the Horizontal control
to the right, switch the Channel Selector off and on
a station several times. The picture should remain in
horizontal sync for at least three fourths of the Hori-
zontal control range. If not, set the Horizontal con-

trol to the position at which horizontal sync is lost. '

TVdIwayv

]

!l
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CHASSIS 23B1AZ, 23C1AZ, 23E1Z, 23E1AZ, 23F1Z

Slowly turn the Horizontal Lock control to the right
or left until the picture synchronizes. It may require
one or more turns of the Horizontal Lock control to
obtain the proper range for the Horizontal control on
front panel.

THEORY OF OPERATION

: 6AM4
UHF 470MC 7O 890MC UHF YHF FREC.
ANTENNA PRESELECTOR NIXER OF CHANNEL
SORE
R 6AF4
: UHF LOCAL 0SC.
@ 380MC TO 815MC
Figure 17. Block Diagram of UHF Tuner A4160.
’:‘ -
YHF ANT
= S SHown v
Ml ®47 UKE POSITION
PILOT LIGHT [
00 ¥ 300 5%
0 ;c 9 Oi [gx om /f;ﬁ%f
RE L oo " ,_'.J:.;sl —l
S bl et iy -ty
iy
b d h ] i n
UHF ANT,
8+
6AM4
UHF MIXER
zia| CL2_218 vi
I l 5
cL3
CLi 4
i ’ | C' 3
100 <470
r_ ‘ i ..]—.- -
|
: Tc2 Tc3 T
|
LOWEW
| Tmwer £3y100
| / Caytop "
I i
;B >
| SCREW COMNECTION Y
THROUGH CENTER OF (NS | Y
I V2 SOCKET. 03 s
| %
i | L3 L4 -L
4TI -
wml j—
TRIMNER - 0
H
31

Figure 18. Schematic Diagram of UHF Tuner A4160.
TOUCH-UP OF RATIO DETECTOR
SECONDARY USING A TELEVISION SIGNAL

This adjustment is accessible through the %4” hole (just
below T201) in bottom of the cabinet or the chassis mount-
ing shelf, located toward the right side facing the rear of
the set. Removal of the chassis is therefore not required.

Adjustment need be made on one channel only. Proceed
as follows:

1. Turn set on and allow about 15 minutes for warm up.
2. Tune set for normal picture and sound.

3. Carefully insert a non-metallic alignment tool through
the top of T201. An alignment tool with a hexagonal
end is required. When the alignment tool engages the
bottom tuning slug Al2, adjust the slug for best sound
with minimum buzz level. Do this carefully as only
slight rotation in either direction will generally be re-
ﬂ:xired. Correct adjustment point is located between

e two maximum buzz peaks that will be noticed when
turning the slug back and forth about 14 to 14 turn.

4. If necessary, repeat individual channel slug adjustment
and conclude with retouching the ratio detector secon-
dary. Note: If oscillator adjustment is required for
other channels, it will not be necessary to repeat the
ratio detector secondary adjustment after once cor-
rectly adjusting it.

ALIGNMENT OF 4.5 MC TRAP USING A
TELEVISION SIGNAL

Beat interference (4.5 MC) appears in picture as very
fine vertical or diagonal lines, very close together, having
a “gauze-like” appearance, the pattern will vary with
speech, forming a very fine herringbone pattern.

The trap can be tuned by watching the picture and ad-
justing the slug A13 for minimum 4.5 MC interference. If
greater accuracy is required, the trap should be adjusted
as instructed in step 3 under “4.5 MC Sound IF and Trap
Alignment” procedure

——21A_
I ou | SELECTED
NN
ANTENNA | TO mxsk
INPUT | < _INPUT
[
' - - RI
1’, | —
AL == d
d

i 11417

Figure 19. Equivalent Circuit of UHF Preselector.

SERVICE HINTS

UHF TUNER
The high frequencies at which the UHF tuner

operates make it necessary that extreme care be
exercised when servicing. The only field service
recommended is minor repairs to the tuner such
as replacement of tubes, switch S1 and resistors

which are mounted on switch S1.

Alignment

The UHF tuner has been carefully aligned at the factory
and generally should never require realignment in the field.
Also, since alignment of the UHF tuner is quite involved, it
is not recommended for field service. If it has been defin-
itely determined that complete tuner alignment is required,
it should be returned to your Admiral distributor for re-

placement.

Important: Do not under any circumstances attempt
adjustment of the tracking screws or bend the capacitor

tuning plates in any way.

The UHF tuner slug (mixer coupling network) may be
adjusted to improve performance in weak signal areas or
eliminate some forms of interference. This adjustment is
located directly below the VHF channel slug adjustment.
For information on “UHF Tuner Slug Adjustment”

x//' ()
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ol
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PILOT

3 /
LIGHT N UHF TUNER SLUG

Figure 44. Front View of UHF Tuner.
Trouble Shooting

To isolate UHF trouble in a VHF-UHF receiver, it is sug-
gested that VHF test equipment be used to check the VHF
portion of the receiver in the same manner as checking for
a defective VHF booster. If VHF operation is satisfactory,
and it is known that a UHF signal of considerable strength
exists, it can be assumed that the antenna or the UHF tuner
is at fault. Carefully check the antenna and transmission
line. If new tubes have been substituted in the UHF tuner
and reception is still poor, the UHF tuner should be re-
placed. Be certain, however, that the VHF portion of the
receiver is functioning normally. It is easy to be deceived
where a strong VHF signal exists. Whenever possible, check
VHF receiver sensitivity before replacing a UHF tuner. See
“Fringe Area Television Reception” booklet, form number
S$346 Rev. 2, for instructions on checking sensitivity, ex-
pected sensitivity figures, and recommended equipment.

Faulty tubes will cause the majority of UHF tuner trou-
bles. Listed below are some of the most common troubles
generally due to faulty tubes.

1. Weak signal (excessive snow or no picture) can be
caused by a faulty tube. Check V1 (6AM4) and V2
(6AF4).

2. Spurious responses. Spurious responses will show up as
flashing on the screen while tuning in a picture. If
flashing occurs at more than 6 points while tuning
through the UHF band, check for a faulty oscillator
tube V2 (6AF4).

3. Oscillator tube V2 (6AF4) gets excessively hot and B4
voltage at terminal “a” of VHF-UHF switch S1 is below
80 volts. Replace V2 (6AF4).

Note: Replacement of oscillator tube V2 (6AF4) may
cause slight detuning of the oscillator circuit and thus affect
tracking. If this occurs, a number of tubes should be tried,
until the most satisfactory substitute for the original tube
is found. Be sure that tubes and tube shields are pushed
down and seated firmly.

Replacing Detent Spring on Switch S1

To replace the detent spring on switch S1, remove
the mounting screw from the rear of the switch directly
behind the spring. Lift the spring out with long nose pliers.
Insert the replacement spring and mounting screw; do not
tighten screw. Turn the High-Channel Selector shaft fully
clockwise and position the detent spring until it engages
the switch arm stud; then tighten screw. Check the opera-
tion of the switch to be sure that the switching action is
positive.

Replacing Switch S1

To replace the VHF-UHF switch SI, carefully disconnect
the leads and components from the switch. Remove switch
mounting screws from the rear of the switch. Mount the
replacement switch; Jo not tighten screws. Turn the High-
Channel Selector shait fully clockwise and position the de-
tent spring until it engages the switch arm stud; then tighten
screws. Check operation of the switch to be sure that the
detent spring engages the switch and switching action is
positive. Connect leads and components to the same term-
inals as on the original switch.

Servicing Tuning Drive

An all gear tuning drive assembly is used on UHF tuner
A4160; see figure 45. The gear drive of these tuners should
require very little attention. Rough tuning or play may be
caused by insufficient clearance between gear M2 and idler
pinion M3. The individual gears or the complete gear
drive assembly are replaceable.

Lubrication: In general, the lubrication applied to the
gears or bearing surfaces at time of manufacture should
make lubrication seldom, if ever, necessary.

Lubricate gears or bearing surfaces with Admiral lubri-
cant, part number 98A64-2, or light vaseline.

CAUTION: Use care so that lubricant does not come in
contact with the UHF-VHF changeover switch. Do not use
lubriplate or any similar lubricant containing zinc or
cadmium.

Replacement of Gears: The complete gear train as-
sembly or individual gears (M3, M4, M5, M6 and M7) are’
available for replacement (see figure 45). In general, it is
recommended that the complete gear train and gear M2
be replaced, however, if difficulty is due to a specific gear
or pinion, that particular part may be replaced individually.

When replacing the complete gear train, it will be neces-
sary to remove the UHF tuner from the chassis

Gear M2 can be replaced without removing
the UHF tuner from the chassis.

©John F. Rider
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To replace gears M3, M4, M5, M6 and M7, proceed as

follows:
1. Turn UHF fine tuning shaft (vernier) fully to the left
(counterclockwise).

2. Remove the three screws which mount the gear cover
plate to the tuner.

3. Remove and replace defective gear(s).

4. Set gears to original position. The UHF fine tuning
shaft (vernier) must be rotated fully to the left (counter-
clockwise) and gear M2 must be about one tooth clock-
wise from full counterclockwise rotation.

5. Replace the thiee screws which mount the gear cover
plate. Important: Before tightening screws, be sure
gear M2 and idler pinion M3 have proper clearance to
avoid binding or excessive backlash.

1. Turn UHF fine tuning shaft (vernier) fully to the left

(counterclock wise).

2. Remove the two screws which mount the gear train as-

sembly to the tuner; see figure 46.

3. Shift the gear train assembly to the right.

4. Using a #6 Allen wrench, loosen set screws on hub

of gear M2; see figure 46.

UHF TUNER
MOUNTING

To remove the UHF tuner, proceed as follows:

1. Remove tube shields and tubes from the UHF tuner.

a9

UHF ANTENNA
COUPLING LOOP

HEATER >
LEAD B¢LEAD

S
N wS
%3 v2

Figure 48. Side View of Chassis Showing UHF and VHF Tuners.

2. Unsolder the transmission line connected at point “A”,

terminals at the side of the UHF tuner.

’\ VHF TUNER

y
%

3. Unsolder end of transmission line (23” length) con-
nected to the lower terminals of the antenna terminal
strip located at the top of the high voltage housing.

4. Unsolder the transmission line (7 length) at point
“C”, this runs from the VHF tuner to the VHF-UHF
switch.

5. Unsolder the transmission line (6” length) at point
“D”, terminals of feed-thru insulators at top side of

SET SCREWS } g PYTY]

Figure 46. Front View of UHF Tuner A4160
Showing Removal of Gear Train.

To replace gear M2 without removing the UHF tuner
from the chassis, it will be necessary to remove the screws
which mount the VHF and UHF tuners to the chassis. Lower
the tuners (without disconnecting wires) just far enough to
allow access to gears. To replace gear M2, proceed as
follows:

Figure 47. View of UHF and VHF Tuners With Connection
Points for UHF Tuner Replacement.

5. Withdraw gear M2 from tuner shaft. Caution: Do not
rotate M2 when removing, as tuner shaft may be marred.

6. Carefully insert the replacement gear. Space the gear
3% of an inch from the tuner and tighten each set screw
equally.

7. Return the gear train assembly to its original position.
The UHF fine tuning shaft must be rotated fully to the
left (counterclockwise) and gear M2 must be about one
tooth away from full counterclockwise rotation.

8. Replace the two screws which mount the gear train as.
sembly to the tuner. Important: Before tightening
screws, be sure that gears have proper clearance to
avoid binding or excessive backlash.

Tuner Replacement

Replacement UHF tuners are supplied complete with con-
necting leads and components which are mounted to VHF-
UHF switch S1. When soldering wires io switch S1, exer-
cise care to prevent solder or rosin from running into the
switch contacts. Switch contacts may also be -damaged by
application of excessive heat. Apply soldering iron to
switch connection just long enough to melt solder.

A step-by-step procedure for removing the original UHF
tuner and installing a replacement UHF tuner is given below.
Carefully review the instructions and illustrations. Use
figures 47, 48 and 49 for locations of connection points. See
figure 22 for terminal location of VHF-UHF switch.

the UHF tuner. See figure 47.

6. Remove pilot light socket from mounting bracket.

=~

partment away from the service bench.

8. Unsolder the lead connecting from terminal “b” of
the VHF-UHF switch at point “F”. Point “F” is the
junction of C442 (20 mfd.) and R460 (12,000 ohms).

4708

UNF TUNER|

VMF TUNER

Figure 49. Bottom of TV Chossis With C tion Points
for UHF and YHF Tuner Replocement.

Place the chassis on its side with the high voltage com-

10.

11

12.
13.

14.

V501 (tie-point), junction of capacitor C503. (.1
mfd.) and resistor R503 (9,000 ohms).

Unsolder the lead (usually brown) connecting from
terminal “b” or “f” of VHF-UHF switch to point “G”,
terminal strip connection of resistor R461 (10 ohms).
Unsolder heater lead (wire with RF choke coil) at
point “L”, pin 5.of V402 (tie-point).

Unsolder the UHF tuner ground lead at point “H”,
ground lug in chassis.

Remove the tie bar at the front of the UHF tuner.

Remove the VHF tuner front mounting screws and
only loosen the rear mounting screws. Use care so
as not to break the short lead connecting from the
VHF tuner to pin 1 of V301 (6CB6) tube.

Remove the UHF tuner front mounting screws and only

loosen the rear mounting screws. Remove the rear
mounting screws from the UHF tuner. Be careful so
that the connections from the UHF tuner are not
broken. To remowve from chassis, lower the UHF tuner
and slide it out while guiding the leads so that they do
not catch on the chassis. See figure 50.

UHF TUNER

; ' !
_ N
Tt 58 T|EBAR/<'Q
Figure 50. Botrom View of TV Chassis Showing_ Removal
of UHF Tuner.

4432
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To install the replacement tuner, proceed as follows:

1.

Remove the tube shields and tubes from the replacement
UHF tuner. Insert the UHF tuner into the chassis so
that the tuning shafts of the VHF tuner protrude
through the center of the UHF tuning shaft. See
figure 50.

Insert the pilot light socket through the rectangular cut-
out and over the bar at the top front of the TV chassis.
Insert the two lengths of transmission line through the
rectangular cut-out in the chassis. Guide the heater
lead (with choke coil), the ground lead (usually black)
and leads from terminals “b” and “f” of VHF.UHF
switch to the underside of the chassis through the rect-
angular cut-out in the chassis.
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Replace the VHF and UHF tuner mounting screws. Be-
fore tightening screw, check tuner shafts to be sure
that shafts operate freely, without binding. It may be
necessary to shift tuners sideways or lower either tuner
from the chassis, using washers as shims for proper
clearance so that tuner shafts operate freely.

Solder transmission line from UHF antenna terminal
to point “A”, terminals at the side of the UHF tuner.
Important: Do not twist wires. Lay wires parallel
to each other, then solder.

Solder transmission line (23" length) connecting from
terminals “m” and “n” of VHF-UHF switch to the
lower terminals of the antenna terminal strip located
at the top of-the high voltage housing.

Solder transmission line {7 length) connecting from
terminals “k” and “1” of VHF-UHF switch to point
“C”, junction of transmission line from VHF tuner.

Important: Do not twist wires. Lay wires parallel
to each other, then solder and tape.

Solder transmission line (6" length) connecting from
terminals *“i” and “j” of VHF-UHF switch to point
“D”, terminals of feed-thru insulators at top side of
UHF tuner. See figures 47 and 48. Important: Do
not twist wires. Lay wires parallel to each other, then
solder.

Solder lead connecting from terminal “b” of VHF-
UHF switch to point “F”. Point “F” is the junction
of C442 (20 mfd.) and R460 (12,000 ohms).

vi02

g '}
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9. Solder pilot light lead (usually brown) connecting
from terminal “f” of VHF-UHF switch to point “G”,
terminal strip connection of resistor R461 (10 ohms).

10. Solder heater lead twire with RF choke coil) to point
“L”, pin 5 of V402 (tie-point).

11. Solder the UHF tuner ground lead to point “H”,
ground lug in chassis.

12. Replace tie bar at front of TV chassis.

13. Insert tubes and tube shields in tuner. Important: Be
sure that tubes and tube shields are seated firmly.

14. Before operating set. check tuner to see that all mount-
ing screws are tight and all soldered connections are
secure. Refer to “Installation and Service

Adjustments”.

YHF TUNER

Servicing Channel Coils

The cabinets containing 23 series chassis have been pro-
vided with a rectangular cut-out in the chassis shelf just
below the TV tuner. This access opening will permit servic-
ing of the tuner channel coils or for installing UHF channel
coils without removal of the chassis from the cabinet.

To gain access to the underside of the tuner, it is neces-
sary to remove the screen covering from over the cut-out in
the chassis shelf. Then remove the bottom shield from the
bottom of the tuner. After servicing the channel coils, care-
fully replace the tuner shield. Replace the metal screen,
using staples or thumb tacks to secure it to the cabinet.

V10!

M130

Figure 51. Exploded View of VHF Tuner.

Removing Channel Coils: Insert a screwdriver blade
between the coil retainer spring and the turret end plate.
Twist the blade away from the turret and lift the end of the
coil upward.

Replacing Oscillator Slugs: If VHF oscillator slugs
fall into the coil form, remove the channel coil, move the
slug retaining spring M112 aside, and tap the coil assembly
until the slug slips forward. Set the slug retaining spring
into position; it should rest firmly against the slug.

Servicing Cantacts of VHF Tuner

A rectangular opening is provided at the side of the
chassis for convenience in servicing the stationary contacts
of the TV tuner or for making voltage or resistance meas-
urements.

To gain access to the stationary contacts of the TV tuner,
it is necessary to remove the mounting screws from the
side cover plate on the tuner and unsolder the soldered
joint grounding the cover plate to the tuner. Reassemble
the cover plate in the same manner.

Adjusting Contact Springs: Should the stationary con-
tacts make poor connections due to insufficient tension,
remove several sets of coils from the turret. Rotate the
turret to position making the bottom of the contact strip
accessible for observation. With a narrow blade screw-
driver, adjust the contact spring tension by carefully bend-
ing the spring inward until the highest point on the spring
extends about 9/64 of an inch above the plastic surface of
the contact plate. With correct tension of the contact spring,
the spring should clear the flat surface of the turret coil by
about 1/64 of an inch.

Cleaning Contacts: Remove several sets of coils from
turret and rotate turret to position making contact points of
contact plate accessible for cleaning.

Using a small. stiff brush and carbon tetrachloride. clean
contact surfaces of stationary contacts.

Remove accumulated dust or grease from stationary con-
tacts and contact plate with a soft canvas cloth dampened
with carbon tetrachloride. Accumulated rosin may he re-
moved with a soft eloth dampened with alcohol.

N " T g
Clean contact surfaces of rolating coils in same manner.

Removing Tuner Turret Assembly

Remove retaining bracket MI07 in front of the tuner.

N

Remove rotor shaft assembly M101. rotor contact spring
M124 and fiber washer M113. For reassembly. note
order of parts removal.

3. Remove front and rear turret retaining springs MI125
by pressing straight end awav from tab on chassis.

1. Using a screwdriver hlade at the side of the tuner. press
the detent spring M122 and roller M121 away from the
turret detent plate.

5. Grasp tuner shaft and slip out of end plate hearings.

Removing Contact Plate Assembly M123

1. Remove turret.

2. Remove the mounting screws at the front and rear of

Contact Plate and Bracket Assemnblv M123.

3. Unsolder both ends of contact plate assembly. Press
outward the front and rear tuner chassis end plates.

4. To free contact plate assembly, release the contact plate
tabs by pushing them away from the slots in the end
plates.

5. Unsolder all connections to contact plate. Unsolder the
solder joint holding contact plate to the center partition
of the tuner chassis.

6. Reassemble in the same manner.

Replacement of the Ungrounded Stator Plate of
Tuning Control

Stator plate M118 (part number 94A45-86) is replaced
with wiring lead and trimmer capacitor C110 attached,
because it is difficult to solder the wire lead to the silver
plated surface on the ceramic stator plate disc.

To replace the stator plate, remove the turret assembly.
Remove mounting rivets from stator plate by drilling out
or clipping them out with diagonal wire cutters. Remove
trimmer screw M115 and locking nut M114 from trimmer
capacitor C110. Unsolder wiring lead connecting trimmer
to terminal on contact plate.

Assemble the replacement stator plate (M118) by plac-
ing the ceramic button over the 7%” hole in the chassis
with the wiring lead extending into the chassis. Place the
mounting bracket over the ceramic button and mount se-
curely using #4x3/16” round head machine screws with
#4-40x3/16”" hex nuts and #4 shake proof lock washers.
Mount trimmer capacitor C110 in chassis and solder wire
lead to its original terminal on the contact plate making
this lead as short as possible. Dress wiring lead from cer-
amic stator plate to trimmer capacitor C110 so it does not
come in contact with the turret drum. After replacement
of the stator plate, adjust trimmer capacitor C110 (overall
oscillator adjustment ).

Tuner Lubrication

In general the lubrication applied to points of wear or
friction at time of manufacture should make lubrication
seldom. if ever. necessary. However. should tuner lubrica-
tion become necessary, it is important that the correct
amount and type of lubricant be used.

Using a clean brush. apply a film of switch contact oil
(Admiral part number 98A64-1 or Viscosity 0il Co.
#7069) to the surfaces of the coil contacts and stationary
contact points.

Lubricate bearing surfaces of all other moving parts with
Admiral lubricant. part #98A64-2. Viscosity Oil Co. #8857

lubricant. or light vaseline.

Caution: Do not use lubriplate or any similar lubricant
containing zinc or cadmium.

VHF Tuner Replacement in Sets Using UHF Tuner

The removal or installation of a replacement VHF tuner
in VHF-UHF sets using the All-Channel UHF tuner requires
the lowering of the UHF tuner and unsoldering of leads as
shown in figure 52.

A step-by-step procedure is given below for removing and
installing a replacement VIIF tuner in sets using All-Channel
UHF tuner A4160. Use figure 19 for location of connection
points J. K. M. I and R. and figure 52 for illustration
of VHF tuner removal.
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To remove the VHF tuner, proceed as follows:

1. Remove all screws mounting the UHF tuner to the chas-
sis. UHF tuner leads need not be disconnected, how-
ever, use care so as not to break wire connections or

connector lugs on VHF-UHF switch.

2. Place the TV chassis on its side with VHF-UHF tuners
nearest the workbench. Place a block under the side of
the chassis to avoid damage to the antenna coupling

terminals extending through the side of the chassis from
the UHF tuner.

UHF TUNER

e
4 VHF TUNER VIOl

Figure 52. Bottom View of TV Chassis Showing Removal
of VHF Tuner.

3. Unsolder VHF tuner leads at connection points J, K,
M, PandR.

4. Remove tube shields and tubes from the VHF tuner.

5. Remove all screws mounting the VHF tuner to the
chassis.

6. Remove the VHF tuner from the chassis by lowering
the UHF tuner and sliding the VHF tuner to the rear of
the chassis while lowering it at the same time.

To install a replacement VHF tuner, proceed as follows:
1. Remove tube shields and tubes from the replacement
VHF tuner.

2. Apply a slight film of grease or vaseline to VHF tuner
shaft.

3. Insert replacement VHF tuner in chassis by sliding the
VHF tuner shaft through center of the UIIF tuner shaft.

4. Replace VHF and UHF tuner mounting screws. Before
tightening the mounting screws, check both tuner shafts
to be sure that they operate freely. without binding. It
may be necessary to shift tuners sideways or lower either
tuner from the chassis by using washers as shims for
proper clearance so that tuners operate freely.

5. Solder the VIIF tuner leads to connection puints J, K,
M, PandR.

6. Insert the tubes and tube shields in the VHF tuner.

-1

Before operating set, check VHI and UHF tuners to be
sure that all mounting screws are tight and all soldered
connections are secure. Refer to “Installation
and Service Adjustments”.

PRODUCTION CHANGES

Production changes coded RUN 2 and higher are given below. The run number is stamped on the
rear of the chassis and indicates that the particular chassis has the change described under the run
number, as well as all changes made prior to that time (i.e. all lower run numbers).

At the start of production the 23E1Z and 23B1AZ chassis were stamped RUN 1, however RUN 1
of the 23B1AZ chassis includes all the changes listed below through RUN 3. The 23C1AZ and
23F1Z were stamped RUN 4 at the start of production, and the 23E1AZ was stamped RUN 5.

RUN 2 (23E1Z Chassis)
Resistor Change to Improve Horizontal Linearity

See 23E1Z schematic
figure 53 below for original circuit.

R442 changed from 5,600 ohms, 2 watt to 18,000 ohms, 2
watt. R462, 5,600 ohms, 2 watt deleted. R462, 1,200 ohms,
2 watt added across horizontal linearity coil L403.

for new circuit, see

V406

4690

7404

T0 AN 10
¥ V306

cAz8
1t L403
L. 041 “ HORIZ.
) LK.

Figure 53. Original Screen Grid Circuit of V406 in
23E1Z Chassis.
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Figure 54. Different Types of Curvature Correcting Magnets.
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RUN 3 (23E1Z Chassis, also RUN 1 23B1AZ Chassis)
Magnet Addition to Eliminate Pin-Cushion Effect

Curvature correcting magnets added to top and bottom
of deflection yoke housing to eliminate pin-cushion effect
at top and bottom of raster. Early production sets used part
number 94A65 magnets while part number 94A67-1 mag-
nets are currently being used. 94A67-1 magnets will be
supplied as replacements (see figure 54 for illustration of
different magnets).

RUN 4 (23B1AZ, 23C1AZ, 23E1Z
and 23F1Z Chassis)

Capacitor Change to Improve Horizontal Oscillator
Stability When Switching Channels

C419 changed from 470 mmfd. to 330 mmfd.
RUN 5 (23B1AZ, 23E1Z ond
23E1AZ Chassis)

Resistor Change to Increase Width

R440 changed from 150 ohms, 2 walt to 120 ohms, 2
watt.

RUN 6 (23B1AZ and 23E1AZ Chassis)

Change to Increase Vertical Stability When
Switching Channels

See 23B1AZ schematic on
page 51 and 23E1AZ sche-
matic on page 53 for new
circuits. See figure 55 at . ¥
right for original circuit. 4 F166

R472 changed from 4,700
ohms to 3,300 cohms. R478 S"Y‘:gﬁv.
22,000 ohms, 2 watt and
C445, 20 mid, filter network
added to plate circuit of
V401B (Y, 6SN7GT).

To re0f

4631

Figure 55. Original Plate
Circuit of V401B in
23B1AZ and 23E1AZ
Chassis.

RUN 7 (23B1AZ and 23E1AZ Chassis)

Resistor Change to Improve Horizontal Stability at
Minimum Contrast

R335 changed from 1,000 ohms to 330 ohms, R331
changed from 180,000 ohms to 270,000 ohms.

ALIGNMENT

GENERAL

Complete alignment consists of the following individual
procedures and should be performed in this sequence.

IF Amplifier and Trap Alignment.

IF Response Curve Check.

4.5 MC Sound IF and Trap Alignment.
RF and Mixer Alignment.

Over-all RF and IF Response Curve Check.
VHF Oscillator Adjustment.

S S o

TEST EQUIPMENT

To properly service this receiver, it is recommended that
the following test equipment be available.

Important: Many service instruments do not meet the
requirements given below. A list of recommended equip-
ment is available from your Admiral distributor.

Oscilloscope

Standard oscilloscope, preferably one with wide band
vertical deflection, vertical sensitivity at least .5 volt (RMS)
per inch.

Signal (Marker) Generator
4.5 MC frequency.
18 to 30 MC frequency range.
50 to 90 MC frequency range.
170 to 225 MC frequency range,

Must have a ealibration erystal for checking dial
accuracy.

Sweep Generator

The sweep generator must provide sweep frequencies
from 18 to 30 MC, 50 to 90 MC and 170 to 225 MC. The
sweep width must be at least 10 MC. The output must be
adjustable with at least one-tenth of a volt maximum. The
output impedance should be 300 ohms balanced to ground.

A sweep generator not having constant output voltage
over the swept range and linear sweep, will produce curves
which are widely different from the ideal curves shown in
the following pages. If repeated difficulty is encountered in
obtaining these curves, the sweep generator should be
checked. A simple check is to observe the response curve
for a set that is in alignment.

Before suspecting the generator, be sure the alignment
instructions in this manual have been followed carefully.

Vacuum Tube Voltmeter

Preferably with low range (3 volt) DC zero center scale
and a high voltage probe (30,000 volt range).

ALIGNMENT TOOLS

The following alignment tools are required. They are
available from your Admiral distributor under the part
numbers listed below:

Metal alignment screwdriver part number 98A30-9.

Non-metallic (fiber) alignment screwdriver (114" long,
14” diameter) part number 98A30-10.

Non-metallic alignment wrench (9’ long, for hexagon
core IF slugs) part number 98A30-12.

ALIGNMENT HINTS

The following suggestions may be of assistance if diffi-
culty is experienced during the alignment procedure.

Adjacent Channel Trap

If difficulty is experienced in aligning the 27.25 MC and
19.75 MC traps (A7 and A8), using the method outlined
in the alignment procedure on page 38 make trap alignment
as follows:

1. Connect an oscilloscope between plate of video
amplifier V305 and chassis.

2. Make all connections and receiver control settings as
instructed in steps 5 and 6 of the alignment procedure

Viiwayv
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3. Operate the signal generator with AM (audio) modula-
tion turned on. Full generator output may be required.
Note: If a termination resistor is used in the generator
output cable, increased generator output can be ob-
tained by disconnecting the terminating resistor. Con-
nect a condenser (.002 mfd. or larger) in series with
the generator high side.

4. Adjust A7 (27.25 MC trap) and A8 (19.75 MC trap)
for minimum amplitude of the waveform on the oscil-
loscope.

IF Instability

When spot frequéncy aligning the IF amplifiers, the
VTVM pointer may swing when the hand is placed too near
the IF transformers. When viewing the IF response curve
on an oscilloscope, the curve may change shape with hand
capacity, especially when aligning A5 (3rd IF transformer
T303). To correct either of these conditions, the following

2. Be sure that a decoupling network is used at the video
detector output and that the leads on the network are
kept as short as possible. (See figure 60).

Insulate a tube shield as shown in figure 56.

4. The use of a non-metallic alignment tool, approximately
eight inches long, will permit adjustment without coming
too near to the IF transformers.

Receiver Overloading When Checking Over-all
Response Curve

Due to the inherent high sensitivity of these receivers, it
is very easy to cause overloading in the third IF amplifier
stage. In some cases, generator leakage alone is enough to
produce a response curve on the oscilloscope. To prevent
overloading do the following:

1. Be certain that the generator output attenuators are set

IF RESPONSE CURVE CHECK

Receiver Controls
and Bios Battery

Sweep
Generator

Marker
Generator

Oscilloscope

Instructions

Set Channel Selector
on channel 12 or an
unassigned high chan-
nel. Contrast control
fully to the left. Con.
nect negative of 412
volt bios battery to
test point “T”; posi-
tive to chassis.

Connect high side to
top of 6J6 mixer-osc.
special tube shield.
Connect low side to
chassis, see figure 56.
Set sweep frequency
to 23MC, and sweep
width approximately
7MC.

If an external marker
generator is used,
loosely couple high
side to sweep gener-
ator lead on top of
tube shield, low side
to bottom of tube
shield. Marker fre-
quencies indicated an
IF Response Curve.

Connect to test point
“V" through a de-
coupling filter. See
figures 60 and 61.
Marker pips on scope
will be more distinct
if a condenser from
100 mmfd to 1000
mmfd is connected
across the oscilloscope
input,

Check curve obtaired against ideal re-
sponse curve in fig. 58. Note tolerances
on curve. Keep-marker and sweep out-
puts at very minimum to prevent over-
loading. A reduction in sweep output
should reduce response curve amplitude
without altering the shape of the re-
sponse curve. |f the curve is not within
tolerance or the markers are not in the
proper location on the curve, touch-up
with IF slugs as instructed below.

If curve changes shape with hand capac-
ity, see “Alignment Hints"’

1
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21.25 K¢
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(MAY NOT BE)
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sozy

W ISEC
WaREER
| 22MC LASEEN

‘o—nnc e
\

8.75WC
\ﬂ NaRRER
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alignment hints should be tried:

1.

Check the generator output leads to be certain that the
unshielded portion (especially the grounded lead) be as
short as practicable.

eise

at a minimum.

2. Some generators have a built-in pad in the output cable

to be used when viewing the over-all response curve. Be
sure that the pad in the cable is properly connected in
the circuit. Refer to the generator instruction manual
for details.

If a pad is not built in, the 12 db pad shown in figure
57 can be constructed and connected between the gener-
ator and the antenna terminals.

APPROX 3.9 W( —————= 25.75 M¢

A& AT LEAST 95% WARRER

2K

MARKER 243 HC NARKER A son

ABTO50% 25 C MARKER |
10% WAX ‘

7
DIFFERENCE 1M HEIGHT OF PEAKS SKOULD NOT EXCEED 30%
BIP AT CENTER OF CURVE SHOULD NOT EXCEED 30% REASURED FROM HIGHEST PEAK

A& WEISURER FRON HIGHEST PEAR

Figure 58. ldeal IF Response Curve.

Figure 59. IF Response Curves, Incorrect Shape.

If it is necessary to adjust for approximate equal peaks, care-
fully adjust slug A5 (23.5 MC). It should not be necessary to
turn slug more than one turn in either direction. .

If the curve cannot be made to resemble the response curve
shown at left, repeat all steps under “IF Amplifier and Trap
Alignment” making sure that generator frequencies are accurate
and adjustments are carefully made. If a satisfactory curve can-
not be obtained after repeating these steps, it may be necessary
to change IF amplifier tubes or check for a defective circuit
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component to be sure that each stage is operating properly.

260 OHMS
VNS * Before proceeding, be sure to check the signal generator used in alignment against a crystal colibrator or other frequency standard for
BCI)EI"‘?gIh_AA;FTH REC}OIVER absolute frequency calibration required for this operation. Also see “Adjocent Chonnel Trap”
MASKING TAPE EEARnALR 500 OHS 500 OHNS ANTENNA
TERMINALS
260 OHNS atn 4.5 MC SOUND IF AND TRAP ALIGNMENT
Figure 56. Special Tube Shield for IF Alignment and Figure "'v7 '_""‘"‘“i"l of ]IZF db Attenuation Pad for a. Connect signal generator high side to pin 1 or pin 2 c. Set Contrast control fully to the left (countercloc.kwise).
IF Response Curve Check. iewing Over-all RF-IF Response Curve. of V304 (12AT7) through a .01 mfd. condenser, d. Use a non-metallic alignment tool. If Ratio Det.

connect low side to chassis. Transformer (T201) has hollow core slugs, bottom
slug adjustment A1l can be made from top of
chassis, if you use alignment tool #98A30-12 ob-

tainable from Admiral distributor.

Allow about 15 minutes for receiver and test equip-
ment to warm up.

IF AMPLIFIER AND TRAP ALIGNMENT =

® Connect bias battery; negative to test point “T", see
figure 61, positive to chassis. A 44 volt battery is
required for steps 1, 2, 3, 4, 7 and 8. A 1% volt
battery is required for steps 5 and 6.

signed high channel, to prevent interference during
alignment. Step

5::!:;'(::(‘;. VTVM Connections Instructions Adjust

® Set the Contrast control fully to the left {counter-
clockwise).

When using a signal generator, be sure to check it against a crystal calibrator or other frequency standard for accurate
frequency calibration ot 4.5 MC. Accuracy required is within one kilocycle.

IMPORTANT: If o signal generator and frequency standard are not available, alignment can be made using a TV station
signal. Tune in a stotion and follow steps 1, 2 and 3 below. If necessary use a higher scale on the VTVM.

® Disconnect antenna.
the antenna terminals.

Connect a jumper wire across . . .
Lo ® Allow about 15 minutes for receiver and test equip-

ment to warm up.

® Set Channel Selector to channel 12 or other unas- ® Use lowest DC scale on VIVM.

. . High side to A9, A10 and A1l for maximum (keep
Step GSIQ:GI Ge‘,’,::’::o,"z:n:z:?:m Instructions Adjust 1 test point "'Y; Use lowest DC scale on VTVM. reducing generator output to keep
en- Trea. common ta chassis. VTVM at approx. 1 volt).
1 25.3 MC VTVM high side to test point "“V” through | Use 4%z volt bias battery. Al, A2 and A3 for
a decoupling filter, common ta chassis. See | Use lowest DC scale on VIVM. maximum. Set to Hioh si A12 for zero on VTVM (the correct zero
2 22.3 MC | figures 60 and 61. Connect generator high | When peaking, keep reducing generator YR - exactly igh side to Use zero center scale on VTVM, if point is located between a positive and
side to top of specil i di 1 valt or maximum. 2 test point “Z"; ilobl i ;
p of special tube shield for 6J6 | output for VIVM reading of approx. 1 vo 4.5 MC. hasei availoble. o negative maximum). If A12 was far
3 23.5 MC | (V102); connect low side of generator to | or less. AS for maximum. CuaDIIIO 2 off, repeat step 1.
bottom part chassis. See figure 56. Set channel switch to channel 12 or other —
4 *21.25 MC unassigned high channel. A6 for minimum.
- High side to Connect a 10 mmfd. condenser from
S *27.25MC | Connect Generator and VIVM same as in | Use 1%2 volt bias battery. Set channel | A7 for minimum. 3 test point “Y"; plate of V305 to pin 8 of V304 | A13 for minimum.
step 1. switch between channels to break chhannel common to chossis. {12AT7). Use lowest DC scale on VTVM.
o | esne ol e, VA g il 809 [ 735 i T
7 253 MC Connect Generator and VTVM same as in | Use 4% volt bias battery. Set channel | Readjust Al', A2 and
¥ sten’). switch=scine ‘o8 inzstop T A3 formaximom. After becoming familiar with alignment procedure, some servicemen simplify subsequent
8 To insure carrect IF alignment, make the “IF Response Curve Check” given below.

alignment of sets by merely using the essential alignment data given in figures 61 and 63.
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CHANNEL ADJ . 25.23 MC MAX
T0 TEST o, '9000 OHMS AT {| TUNER A6 ) MIXER PLATE
POINT V 25,3 MC MAX_| a0uust sy 2123 e A7 INDIVIDUAL CHANNEL ADJ/
™ TO SCOPE MIXER PLATE] 0P 8 SIOE . / a3
T ORVTVM
& - A2 [P b AL T 5.3 MC MAX 66 TUBE SHIELD
o CHASSIS GROUND —— V< 25.3MC MAX_ /T o,ﬁ/—i 1351’ch / Al g
v = INPUT 1ST IF / A4 Vv / L' ADJUSTED FROM v
27. zsAJcm \® zzéangc ":AX ‘ T CI04 o . -_77 Al6
) TES
Figure 60. Decoupling Filter. TRAP = 0 POINTW GJG 6517 cnoz LA O
23.5MC MAX I V03 Ao
LIS.?;MC MIN 3RD IF . c|o7) \./ “ o | Al7
RA ~ / G
¥ Q& C@* MoV I0uAL CHANEL
MIXER RF.AMP RF. AMP @ ,/ [ SLUG ADJUSTMENT
Al6 AlS Al4, ‘ (TURRET POSITIONED TO
> ADJUST CHANNELT)
2 &
W TUNING ROTOR 3
- Al2 All—/ _AI0 ——AI3 SHOWN % FLAT OF SELECTOR SHAFT CENTERED
Figure 61. Bottom View of Chassis Showing Test Point (BOTTOM SLUG) (TOP SLUG) 4. 5Mc MAX 4. 5chgAx 4, 5TbagPMlN Figure 63. Top of TV Tuner, Showing AT HALF ROTATION ~BETWEEN CHANNEL COILS 3ANO 4.
i d IF Al Data. 4.5MC ZERO 45MC MAX_ SOUND - ner,
R SEC RATIO DET. kPR' RATIO DET. COUPLING  TAKE OFF D Adjustment Locations. Figure 64. Front View of TV Tuner.
A = R
y4 A Y

RF AND MIXER ALIGNMENT OVER-ALL RF AND IF RESPONSE CURVE CHECK

a. Connect negative of 4% volt bias battery to AGC ator to the antenna terminals. To avoid distortion of

buss (test point "'T""), positive to chassis. If it is diffi- the response curve, keep sweep generator output at Receiver Controls Sweep Marker Oscilloscope Instructions
cult to obtain a curve of sufficient amplitude, remove a minimum, marker pips just barely visible. and Bias Battery Generator Generator
battery and connect a wire jumper from test point Connect oscilloscope through a 10,000 ohm resistor :
“T" to chassis. to test point “W' on tuner (figure 63). Keep scope Contrast control fully Conngct to antenna | If an exterqul marker | Connect to point ”.V” Com‘pure thg response curve pbfuined
leads away, fromechassis to the left. Channel | terminals. Set gener- { generator is used, [ through a decoupling | against the ideal curve shown in figure
b. Connect sweep generator 300 ohm output to antenna Cl Y : Selector on channel | ator to sweep channel | loosely couple high | filter. See figures 60 | 65. If the curve is not within tolerance,
terminals. If sweep generator does not have a built- Allow about 15 minutes for receiver and test equip- 12 or other unas- | selected. Keep gen- | side to sweep gener- | and 61. touch up the IF slug as instructed be-
in marker generctor, loosely couple o marker gener- ment fo warm Up signed high channel. | erator output as low | ator iead. Marker low. i1 should never be necessary to
Connect negative of | as possible to prevent | frequencies are shown turn slugs more than one turn in either
Marker Gen. Sweep Gen. R— 4% volt bias battery | overloading. See fre- | in frequency table on direction. If the curve is satisfactory
Step Freg. (MC) Frequency SINUCHIOnS to test point “T”, | quency table on pre- | previous page. on the channel checked, all other chan-
193.25 MC 3 i positive to chassis. vious page. nels should also be satisfactory.
. weepin . -
(Video Carrier) Chunn:I ]%. Check for RF response curve below. Alternately adjust A15 and Al16 (figure 63) as required th/,\:e%RTANST. n\l;/:e: sweep om|med's re
1 to obtain equal peak amplitudes and symmetry consistent with proper bandwidth and B i <o e,sb:t:u‘I)J ols :;ve umpbl ‘: d (U
197.75 MC See frequency | correct marker lacation. 1 h P hould o LU LI (AL
(Sound Carrier) table below. VIOEQ CARRIER SOUND CARRIER ke, cREGx shape should remain the same. if curve
[ NARKER WARKER SOUND shape changes, reduce sweep output
83.25 MC Sweeping (MAY WOT BE CARRIER and/or the scope gain until the shape
(Video Carrier) Channel 6. Check for RF response curve below. Adjust A14 as required to obtain curve having maximum - / ‘ VISIBLE} does not chongz. ¢ P
2 87.75 MC See f amplitude and flat top appearance consistent with proper bandwidth and correct marker I.u P B A
. ee frequency | jocqtion. After completing adjustment, recheck adjustment of step 1. a50% g =
{Sound Carrier) table below. J CL ! ‘1 Y * 95% POINT g WORE THAN 30%
Check each channel operating in the service area for curve shown below. In general, the " GURVE NOT WITHIN TOLERANCE. CURYE CAN GENERALLY BE e
adjustment performed in steps 1 and 2 are sufficient to give satisfactory response curves DIFFERENCE - NEIGHT OF PEARS CORC T N CERS I LORESHERVITHYAS, e e CARRIER
Set the sweep generator to sweep | o, qj| channels. However, if reasonable alignment is not obtained on a particular channel, SHOULO NOT EXCEED 30°% o
the channel 40 be checked. Set g

(a) check to see that coils have not been intermixed, or (b) try replacing the pair of coils A KEASURED FROM WIGHEST PEAK

3 the marker generator for the cor- | ¢ that particular channel, or (c) repeat step 1 for a weak high channel as a compromise Figure 65. ldeal Over-all RF and IF Response Curve _____
responding video ~carrier fre- adjustment to favor the particular channel. Repeat step 2 for the weak low channel to . . . SORERTHAREO 8
quency and sound carrier fre- favor the pomculor channel. If a compromise od|ustment is made, other channels operating Note thut”wdgo carrier (marker) on .the . Over-all RF-IF Re- e - @
quencyy in the service area should be checked to make certain that they have not been appreciably sponse Curve” will appear on the opposite side of the curve as gg::iclfoiro'm::c;gkfsru‘c"cfo" csulg‘['f'%: GAES"E“LU 8€

compared to the "IF Response Curve” figure 8. This is due to

affected. action of the mixer tube. Figure 66. Over-all RF and IF Response Curves, Incorrect Shape.
3 VHF OSCILLATOR ADJUSTMENT USING SIGNAL GENERATOR
h FREQUENCY TABLE
thas : It is always advisable to make VHF oscillator adjustments using a Tele-
annel Video Sound L. . . . i . .
g'l'“w%‘}h'gg Channel Freq., Carrier, Carrier, VHF Osc., vision Signal as instructed If a Television Signal is not available,
TOTAL WEIGHT o 4,50 — Number MC Mc MC Mc VHF oscillator adjustment can be made using a crystal calibrated signal
_ ' 4. : b .
T - : ‘/ § 2022 zf:: z:;: :‘7 generator. Make adjustments as follows:
) ( 4 66-72 67.25 .75 93
WARKER, VIOEQ CARRIER WARKER, SOUND CARRIER 5 76.82 77.25 81.75 103
Full skirt of curve will not be visible unless 6 82.88 83.25 87.75 109 Receiver Control Settings Signal Generator fnstructions
generator sweep swidth extends beyond 10 MC. 7 174.180 175.25 179.75 201
Figure 62. RF Response Curve. 8 180-186 181.25 185.75 207 Set Channel Selector for each channel | Connect to antenna terminals. Set gen- | Connect a wire jumper from test point “W” on the
9 186-192 187.25 191.75 213 to be adjusted. Set “Tuning” control | erator to exact frequency of HF oscil- | tuner fo test point “Z”. See figure 61. Remove the
10 192:198 193.25 197.75 219 at half rotation. Turn volume control | lator. See frequency table on previous | ratio detector tube V202 (6ALS). Carefully adjust
n 198-204 199.25 203.75 225 fully to the right (clockwise). page. 5et generator for moaximum | the individual oscillator slug A17 until a whistie
12 204-210 205.25 209.75 231 output. (beat) is heard in the speaker of the receiver.
13 210-216 211.25 215.75 237

gi-vl 39vd AL VYIWaAV
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CHASSIS 23B1AZ

Schematic for 23B1AZ VHF Television Chassis.

SCHEMATIC NOTES O
O
@, @,.@,@ etc. indicate alignment points and alignment connections, 3 %
Numeli’iull‘ symbols ®'n@' @, etc., on b; ic indi e d f 2 Lh +O5%0— '
d bers. bers d is.
y Run un are rubber stamped on the rear of the chassis V22T 8AUS @) (9 m?» 6V6eT @ a2® Li0s!
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l 99€142C0 DEFLECTION TOBE AND FOCHS CONL COMBECTORS
= e e vint_« -
e —— e~ - Vigi—-6B17
— T~ — . V102-6)6 TV VOLTAGE DATA
{Voltages given on schematic)
l V201-6AU6 o Contrast control turned fully clockwise., Channel Selector set
V202—-6AL5 on an unused channel. Other front controls set at approximately
V203—6AV6 half rotation. lt’er\. L}in.dlnd Height se‘l at approximately half WAVEFORM DATA
rotation. DX Range Finder control set fully to the left (at “0" A .
// V204—-6V66GT position). Noise Gate control set fully to the left. (w'."h""' given on schematic) .
somp e veo3| V301—6CB6 o Antenna disconnected from set with 1erminals shorted. "W-veformll-kenfmlh Corllﬁ-sl control u!)fulll)yxu;‘ the n%hl.d-ll
NS e Line voltage 117 volts AC. other controls set for normal picture (in sync). Range Finder
N V302—-6CB6 Volt d with a vscuum-tube voltmeter betw: tube control set fully to the left tat “0" position). Warning: Incorrect
N PICTURE TUBE RATI0 DET.V202 V303—-6AU6 ° m(:k:lge:er’:'n?;sl‘;:ennd chassis, unless olhe‘r'uiseri:dic:l:de.m adjustment of the DX Range Finder control will cause waveform
N v / —~ - Voltages at V306 measured from top of socket with tube removed. distortion. Noise Gate control set fully to the left. .
IST.IF MOIF Yg%fs%gglg @I V304—12AT7 e Voltages at V0] andd\'102 (\'HIF‘ lun;r) are measured with tube . Wulvgforms at vh:leo and sync stages obtained with transmitied
/N in socket. U ter or lift tube out of ket just high signal input to receiver.
V30l 'V,30\2 SM \//334 M. TN vV305-128Y7 l::m:);h elo .||::~ :nn:,d.lr :,im probe to to‘:;ac? l:;: ;ilm).us L The oscilloscope sweep is adjusted for 30 cycles {which is one-half
N \\/ V303 SOUN IF v204 V306—27RP4 Voltages at pins 1 and 8 of V101 (6BZ7) must be taken as de- of the ‘_'f"iﬂl frequency) or for 7875 cycles (which is one-half of
scribed or no voltage reading wi obtained. the horizontal frequency) so that two pulses appear on screen.
N = . % | V307—6AUG | ding will be obtained he h 1t ) s0 that two_pul r on the :
va02 VanN VSOSWD 0 UTPUT e Voliages marked with an asterisk (*) will vary widely with con- The peak-to-peak voltage readings shown are subject to some varia-
}Eﬂ VERY. 0SC.Lyvq01 SYNC.SEP. ~— ANF. V401—-6SN7GT trol setting. T tions due to resp of the oscilloscope and patts tolerances.
7 STNG. INY. /4 NOISE LIN. - CAUTION
- _1°UTPUT - \//4%3 Rﬁmfﬂ RE&Q{R z:g: ::SV:GT Pulsed high voltages are prescmdon the f“r\’ of V406 and V408 o Pulsed hi{h v;hlge is present on lh:‘ caps of V406: ‘\l’don.and \'4[01.
) . b d the filament terminals and cap of the IB3GT tube. NO o not make ‘direct connection to these points with ordinary te:
vaor, lw SYLQNSC- ,_\\/ v50i V3802 V404—6AL5 :r:rrgr\‘jp're SHOULD BE MADE TO TAKE MEASURE\;ENTS equipment. Waveform and peak-lu-puk. voltage taken at cap of
| vaos va04 V307 =t St FROM THESE POINTS WITHOUT SUITABLE TEST EQUIP- V408 using an oscilloscope with a capacitive voltage divider probe.
\/o“%,lll”\/ s V405—6SN76T MENT. Waveform at the cap of V408 can be taken by clipping or twisting
l y AGe V406—6CD6G Picture tube 2nd anode voltage can be measured from the 2nd the lead from the oscilloscope high side over the insulation on the
V405 V407—1B36 anode connector and should be taken only with a high voltage in- cap lead. When taking the waveform this way, the shape of wave-
- T strument such as a kilovoltmeter or a vacuum-tube voltmeter with a form will be the same but the peak-to-pesk voltage will be much
0?) HORIZ.0SC. V408-6V3 high voltage probe. 2nd anode v}:rlugaeségr lpgroximuely 19 KV. lower, depending upon the degree of coupling.
Proper filament voltage check of the 1 tube may be made by
3/8 AMP 250V FUSE 433 V5015046 observing filament brilliancy as compared with that obtained with a
Top View of Chassis. V5025046 1.5 volt dry cell battery.
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Schematic for 23C1AZ VHF-UHF Television Chassis.

SCHEMATIC NOTES
@.@,.....@.@. etc. indicate alig points and ali connections.

Numerical symbols @, ®, @, etc. on schematic indicate production changes
covered by Run numbers. Run numbers are rubber stamped on the rear of the chassis.
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e ———— - Vi —-6AM4
- [ TV VOLTAGE DATA
— ~ — V2 -—6AF4 (Volta i i
ges given on schematic)
| Vi01-6817 e Contrast control turned fully el i
¢ y clockwise. Low-Channel Selector
V102—-6J6 set on an unused VHF channel. High-Channel Selector in the
- “VHF" pasition. Other front conirols set at approximately halt
Illjxngﬂ // V201-6AU6 WAVEFORM DATA rotation. Vert. Lin. and Height set at lppmxli)rl:ulely half rota-
Y V202-6ALS (Waveforms given on schematic) tion. D'x rlwh""cn"d" culmmlfsfln fu"yh to the left (at “0%
—~ Wavef i ith Co . position). oise Gate control set fully to the left.
UHF 0SC. SOUND ANP. V203 V203-6AVé olhe:v:oz:rmuls.sell‘nlo:“nurmnr p..:l:":m::;ol’;:cl)fu“[;'x“;‘(::‘:'g;:;d:l: o VHF Antenna disconnected from set with terminals shorted.
A PICTURE TUBE —~ V204—-6V66T control set fully to the left (at “0” position). Warning: Incorrect * L'me voltage 117 paltsIAC,
— N RATIO DET.V202 V301—6CB6 adjustment of the DX Range Finder control will cause waveform ® Voltages measured with a vacuum-tube voltmeter between tube
vIO2 N V306 Y ~—/ -— distoriion. Noise Gate control set fully to the left. sochet terminals and chassis, unless otherwise indicated. >
- VHF IST.IF VI?EO i vao! V302-6CBé6 Waveforms at video and sync stages obtsined with transmitted ® -\"h.g" at V10! and V102 (VHF tuner) are measured with tube
OSCAMIXER  ~~ 2/'2-\“ IR0IF |S£U\'m' N V303—6AU6 signal input to receiver. in socket. Use“an adapter or lift tube out of socket just high O
;|-8| V\39'\v302 @3 V304 505:8" @ st-le.r, N 'lr‘he‘ n;‘cillom»pc; fsweﬂ;n is adjusted for 30 cycles (which is one- v:;:l.l;’:-:o.:l:;"m .l n"gl;pofm{'lp()rlﬂb:‘(SgJZ;')m“m “i;be pikm. de. z
O N ~— A o alf of the vertical frequency), or for 7875 cycles (which i -half ? ns 1 an o A N must be taken as de- —
VHF ANP. @ N\ ~ ~ N m V305. ]23‘1 of the horizontal frequency) so that two pulsZs ::)pe‘:r ‘:n lll.neo’:re:n. seribed above or no voliage reading will be obtained. ~
o N V403 V3osVIDEs Pz e The peak-to-peak voltages reading shown are subject to some vari. e Voltages at V306 messured from top of socket with tube removed.
VERT. VERT 0SCAva0f N/~ ANP, V306—27RP4 ations due to response of the oscilloscope and parts tolerances. ¢ B+ voltage: at terminal “a” of VHF.UHF switch S1 taken with >
200 ANDE__ourpur ST NV SYRCsEp LY By, V307—6AU CAUTION ) switch in UHF position. =
| CNU ARGOC H & NOISE RECTIFIER  RECTIFIER v —6AUb . ® Voltages marked with an asterisk (*) will vary widely with con-
RECTIFIER o~ W PN V401—65N Pulsed high voltages are present on the caps of V406, V407 and trol setti
vao7, V:C;g SY/NC.\DISC. 307 L @ V502 V402—65A 76T V408. Do not m‘a;;e direct connection to these points with ordinary Sl L CAUTION |
I test equipment. i and k-to-pe.k volt .
aos 3¢ - vioI_ecss S A R AT Do Puled High e are rsens on he cep o VA6 nd VIS nd <
f va 3--6C56 p':'obc-. Waveform at V408 can also be taken by clipping ot twisting :i"éhljh}:'rﬁQI;ing[n‘lL[l)"B"Enhl{l;D.EdTél‘ll)'AﬂElk;Efkassl(J;gEi:EﬁT'S“gRAT. R
| the lead from the oscilloscope high sid the i i B e . b oM
(a0s V4°4—05 ::;;GT tap leud. When taking the Twavelorm this vay the thanor on the THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT. >
HORIZ 05¢ - form will be .|he same but the peak-to-peak voltage will be much Pictuie tube 2nd anode voltage can be measured from the 2nd O
O?D 05C. V“b-—b(bbc lower, depending upon the degree of coupling. anonde connector and should be taken only with & high voltage instru- m
-—1—3/‘ o TS0V TS — V407-1B36T ment such as a kilovoltmeter o7 a vacunm-tube voltmeter with a high
voltage probe. 2nd snode voltage is spproximately 19 KV. Proper -
T . . V408-6V3 filament voltage check of the 1B3GT tube may be made by observing A
op View of Chassis. V501-5U46 filament brilliancy as compared with that ob ined with a 1.5 volt
V5025046 dry cell battery. ]
(& ]
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Schematic for 23E1Z VHF Television Chassis.

SCHEMATIC NOTES
@, @,.....@.@. ete. indi li
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DEFLECTION YORE AND FOCUS COIL COWNECTORS FOR 2380 QMSSS
,_—""——_—““~~.\ ‘v’::;‘:?‘" TV VOLTAGE DATA
= (Voltages given on schemetic)
| .
V201-6AU6 o Contrast control turned fully clackwise. Channe] Selector set
| channel. Other front controls set at approximately
V202--6AL5 . on an unused ! p e
WAVEFORM DATA half rotation. Vert. Lin. and Height set at approximately half
// V203—-6AV6 (Wavet given on sch ic) rnu.:'!un.) DX Range Finder control st fully to the left (at 0"
/ V204—6V66GT Waveform taken with Contrast control set fully to the ri PESNERn. T T i :
SOUND ANP, ‘/\,20; V301—6CB6 other controls set for nurmal picture tin sync).uDyx lk:neke";!;:d.elrl : IA:‘r::nv':n.llil‘;:"l'l‘;w:r::l.t‘i f{('m et Wit terminals shorted.
/N - control set fully to the left (at “0" position). Warning: incorrect . \:uluuc-s measured with 8 vacaumdube voltmeter between tube
PICTURE TUBE RATIO DET.V202 V302-6CB6 adjustment of the DX Range Finder contrul will cause waveform socket terminals and chassis, unless otherwise indicated.
N\ V3 7~ V303—-6AUS6 dlsa‘/):v:’:}m at vid d) btai . X Voltages at V306 measured from Lop of wocket with tube removed.
ISLIF MIF !;giwg" vaoi V304—12AT7 aieml inpul‘tu r“"i::’r.'“ sync stages obtained with transmitted ® Valtages at VIO1 and V102 (VHF tuner) are measured with tube
T3 o~ SMIF U ﬁ ~~ The oxcilloscope sweep ix adjusted for 30 cycles (w hich § q in socket, l‘ﬂ‘. an adapler or lift tube out of lnckel. just high
V301 7N\ V304 V305—-6CL6 B’ ¥ ¥y ich is one-half enough to allow a needle point prube to contact tube pins,
~ W& Vaoy O s ro? V306—24TP4/24CP4A e he perical frequency), o fur 7875 cycles which in one-half of G P AT o A Ch e 0 o)
p— 4| cquend ) 8 Vi b . . . .
v402 N\ N JanaWioeg om0 he pt'lL-hl-pflql( vullylur n-mlinu::hﬂ:'::r:p:rl:'rc:lnl'he e vari be taken as dewribed or no voliage Ind'!'“ will be obtained.
77N\ V403 V305 $ outPutT V307—-6AU6 A i )] 0 some varis- ® Voltages marked with an asterisk (*) will vary widely with con-
\-R/ VERT. 05647401 oAl T tions due to response of the oscilloscope and parts tolerances. trol setting
o amooe_ovtrgr ST S SWESEr LY. Ly V401—-6SN7GT . " cauTion : CAUTION
’f‘!f - WORIZ. LCLIP RECTIFIER RECTIFiEN V402-6AV5GT Pulsed high voltage is present on the caps of V406, V407 and V408, ) 0 ol o (e ao (e 6o af] V408
RECTIFIER . » Pulsed high voltages are present p! 406 and
= Do not make direct connection to th i
V407, 10AMPER SYMC, _ Pony g on o these points with ordinary test and on the filament terminals and cap of the 1B3CT tube. NO
7~~~ V307 V50, V403-12AV7 equipment.  Wavef, i k
8 o o Savelem and peakto-peak voltage taken at cap of ATTEMPT SHOULD BE MADE TO TAKE MEASUREMENTS
| V404 \‘( V408 using an oscilloscope with a capac ivi
A V404—6AL5 Wavelorm ot the.cap of N 408 an horeuytive, voltage divider probe. FROM THESE POINTS WITHOUT SUITABLE TEST EQUIP.
V405--6SN7GT the lead from the oscilloscope high sid: ::‘rr y;h:.-h? :nls i lm“"}‘.‘ MENT.
V405 V406—6CD6G cap lead. When tsking the waveform this way, th " "" S ’0" e Picture tube 2nd anode voltage can be measured from the 2nd
form will be the same but the k-to- o JNE xhape of wave. anode connector and should be 1aken only with a high voltage in-
\_/ peak-to-peak voltage will be h
WORTZ 0S¢ V407-1B36GT lower, depending vpon the degree of coupling g wi muc strument such as a kilovaltmeter or a vacuum-tube voltmeter with
|O?D 050 V408—-6V3 . a high voltage probe. 2nd anode yoltage is approximately 19 KV,
3/8 ANP 250V FUSE 4340 Praper filament voltage check of the 1B3GT tube may be made b,
T Vi ¢ Ch . V501-5U46G observing filament brilliancy as compared with that obtained with a
op View o assis. V502--5U4G6

1.5 volt dry cell battery.




7 Scemafic or 23E1AZ VHF Televis csis.

SCHEMATIC NOTES

Numerical symbols ®, ®, @, etc., on schematic indicate production changes
covered by Run numbers. Run numbers are rubber stamped on the rear of the chassis.

@,@,@,@. etc. indicate alignment poinis and alignment connections.
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TV VOLTAGE DATA
vV102-6J6 (Voltages given on schematic)
V201-6AU6 o Contrast contrul turned fully clockwise. Channel Szlee!or set
V202-6ALS WAVEFORM DATA el Totaton, Vert: Lin. pod Feteha s st appeontriy vl
// V203-6AVé (Waevet given on sch ic} rotalion. DNX Range Finderlmmr‘uI"m full:y to the left (at “0"
7N - Wavef taken with Contrast i full he right, il position). Noise Gate control set fully to the left.
SOUND ANP. V203 V204—-6V66T ulh,:v:‘,::x],.u: [o,lm,,m.r ;::“,2072;0.;::,."Dyxu;(::‘:hnd:r ® Antenna disconnected from set with 1erminals shorted.
PICTURE TUBE RATIO omfz-a V301-6CB6 control set fully to the left (at “0" position). Warning: Incorrect o Line voltage 117 volis AC.
AN v306 'vz vV302-6CB6 adjustment of the DX Range Finder control will cause waveform ® Voltages measured with a vacuum-tube voltmeter between tube
N\ VIDEO Dﬂl/ N distortion. Noise Gate contral set fully 10 the left. socket terminals and chassis, unless otherwise md.lcaled.
&LJ\F MO ST S0ND IF \@9 V303—6AU6 Waveforms at video and sync stages obtained with tr itted Voltages a m? me‘;-{grl:)% f{eﬂ;or_ of :ockel with M: rg:lovr:e.
IF o~ 04 signal input to receiver, . atV an F tuner) are measured with tu
V\39| \V/3-0\2 T V304 Solfluglf @ v 12a17 The oscilloscape sweep is adjusied for 30 cycles (which is one-half . Use an adapter or lift lube out of socket just high
~~ \_/ V\3g3 N~ N V305-128BY7 of the vertical frequency), or for 7875 cycles (which is one-half of enough to allow a needle point probe to contact tube pins.
V402 7 7N vipEe  SOWD V306—24TP4/24CP4A the horizuntal frequency) so that two pulses appear on the screen. Voltages at pins 1 and 8 of V101 (6BZ7) must be taken as de:
N/ 7N V305Typ  OUTPUT The pesk-tu-peak voliage readings shown are subject to some varia- scribed or no voltage reading will be.obu.med. . )
VERT. vgrkﬂs.‘;vlv400l i&sﬁ?l o AR V307—-6AU6 tions due 10 response of the oscilloscope and parts tolerances. . Vo:u;et. marked with an asterisk (*) will vary widely with con-
uTPUT B g V401—6SN7GT CAUTION Ll GRS
= o — RECTIFIER  RECTIFIER . . CAUTION
WL ) v Pulsed high voltage is present on th f V406, V407 and V408.
V40T, JDANPER SY.;%R'gI.SC 83 @ \//5?2 V402—-6AVSGT Do ‘:n:(' ma.se :Iuirecl conneclionuw lll.'-:;p'p?;inu with ordi.:uy test Pulsed high voltages are present on the caps of V406 and V408
N AN~ V403—-6CS equipment. Waveform and peak-to-peak v and on the Rlament terminals and cap of the 1B3GT tube. NO
— ./ quip! pe pe. oltage taken at cap of
V408 yop7 V404 V307 V404—6ALS V408 using an oscilloscope with a capacitive voltage divider probe. ATTEMPT SHOULD BE MADE TO TAKE MEASUREMENTS
|\t~ /\E{ [:y V4o s‘ SSNTGT Waveform at the cap n{ Vo8 can be taken by clipping or twisting t"l::cm THESE POINTS WITHOUT SUITABLE TEST EQUIP-
— the lead from the oscilloscope high side over the insulation on the & 0
N V406—6CD6G cap lead. When taking the waveform this way, the lhapeo of wave- Picture tube 2nd anode voltage can be measured from the 2nd
HORIZ.0SC form will be the same but the peak-to-peak voltage will be much anode connector and should be taken only with a high voltage in-
] 07D . V407-1B3GT lower, depending vpon the degree of coupling. strument such as a kilovoltmeter or a vacuum-tube voltmeter with a
378 ANP 250V FUSE 4531 V408—-6V3 high voliage probe. 2nd anode voliage is approximately 19 KV.
Proper filament voltage check of the 1B3GT tube may be made by
T V501-5U46 observing filament brilliancy as compared with that obtained with a
op View of Chassis. V502—-5U46 15 volt dry cell battery.
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@, @,@,@ etc. indicate alignment points and alignment
Numerical symbols @, @, @, etc, on schematic indi
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Schematic for 23F1Z VHF-UHF Television Chassis.
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Vi —6AM4
V2 —6AF4
V101-6827
V102-6J6
V201—6AU6
V202-6AL5
V203—6AV6
V204—6V6GT
V301-6CB6
Vv302-6CB6
V303—6AU6
V304—12AT7
V305-6CL6
V306—24TP4/24CP4A
V307-6AU6
VA401—6SN7GT
V402—6AV56T
V403-12AU7
V404—6ALS
VA405—6SN7GT
V406—6CD66G
V407-1B36T
V408—6V3
V501-5U46
V5025046

WAVEFORM DATA
{(Waveforms given on schematic)

Waveform taken with Contrast control set fully to the right, all
other controls set for normal picture tin sync). DX Range Finder
control set fully to the left tat “0" position). Warning: Incorrect
adjustment of the DX Range Finder control will cause waveform
distortion.

Wavelforms at video and sync stages obtained with tr itted
signal input to receiver.

The oscilloscope sweep is adjusted for 30 cycles (which is one-
half of the vertical frequency), or for 7875 cycles (which is one.half
of the horizontal frequency) so that two pulses appear on the screen,

The peak-to-peak voltage readings shown are subject to some varia.
tions due to response of the oscilloscope and parts tolerances.

CAUTION

Pulsed high voitages are present on the caps of V406, V407 and
V408. Do not make direct connection to these points with ordinary
test equipment. Waveform and peak-to-peak voltage taken at the cap
of V408 using an oscilloscope with a capacitive voltage divider
probe. Waveform at V408 can also be taken by clipping or twisting
the lead from the oscilloscope high side over the insulation on the
cap lead. When taking the waveform this way, the shape of wave.
form will be the same but the pesk.to-peak voltage will be much
lower, depending upon the degree of coupling.

TV VOLTAGE DATA

Vol given on sch t

e Contrast control turned fully clockwise. Low-Channel Selector

set on an unused VHF channel. High-Channel Selector in tbe

“VHF" position. Other front controls set st approximately half

rotstion. Vert. Lin, and Height set at approximately half rota.

tion. ‘DX Range Finder control set fully to the left (at “0”
sition ).

'HF Antenna disconnected from set with terminals shorted.

Line voitage 117 volts AC.

Voltages d with a between tube

socket terminals and chassis, uuless otherwise indicated.

Voltages at V101 and V102 (VHF tuner) are measured with tube

in socket. Use an adapter or lift tube out of socket just high

enough 1o allow a needle point probe to contact tube pins.

Voltages at pins 1 and 8 of V101 (6BZ7) must be taken as de-

scribed above or no voliage reading will be obtained.

Voltages at V306 measured from top of socket with tube removed.

B+ voltage a1 terminal “a” of VHF.UHF switch S taken with

switch in UHF position.

Voltages marked with an asterisk (*) will vary widely with con-

trol setting.

CAUTION

Pulsed high voltages sre present on the cap of V406 and V408
and on the flament terminals and cap of the 1B3GT tube. NO
ATTEMPT SHOULD BE MADE TO TAKE MEASUREMENTS
FMR?ﬂh"I' THESE POINTS WITHOUT SUITABLE TEST EQUIP-

ENT.

Picture tube 2nd anode voltage can be measured from the 2nd
anode connector and should be taken only with a high voltage in.
strument such as a kilovol or a -tube er with
a high voltage probe. 2nd anode voltage is approximately 19 KV.
Proper filament voliage check of the 1B3GT tube may be made by
observing filament brilliancy as compared with that obtained with
a 1.5 volt dry cell battery.
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Figure 67. B+ Diagram of 23B1AZ, 23C1AZ, 23E1Z and 23F1Z Chassis. Figure 68. B+ Diagram of 23E1AZ Chassis.
PA T s L I s T Sym. Descriotion Port Na,
R R308 68 ohms, Y4 watt, carbon only............. 60B 2841
R309 10.000 chms, % watt. 5%.................. 60B 7-103
R310 330 ohms, Vo watt........................ 60B 8-331
Electrical components are numbered in different series according to their location R311 150 ohms, Vs watt........................ 60B 8-151
on the schematic. Numbers 1-99 indicate components in the UHF tuner; 101-199, :{{;gl 1000 ohms, Yo watt................L 60B 8-102
VHF tuner; 201-299, sound circuits; 301-399, intercarrier IF and video circuits; R314§ Not Used
401-499, sync and deflection circuits; 501-599, power supply circuits. Order re- R3I5 4,700 ohms, Y2 walt, 5%.................. 60B 7.472
) g o / o R316 1,000 ohms, Contrast control............. See R208B
placements from your Admiral distributor by part number and description. R317 470,000 ohms, Yo Watl..................... 60B 8.474
R318]
Sym, Description Part No. R319( Not Used
R v o B 60B 8-391 R320 18.000 ohms. % w . f L30,
RESISTORS R204 390 ohms, % walt J ohms, 1% watt (part of L303) ....... 60B 8-183
. R205 10,000 ohms, ' watt..............c...... 60B 8-103 R321 10.000 ohms, Y watt tpart of L304)....... 60B 8-103
Sym. Description Part No. R206 10,000 ohms, % watt...........oooiannee 60B 8103 R322 4700 ohms, 2 walt...... .. .............. 60B 20472
R207 47,000 ohms, %5 watt. ...l 60B 8473 *R323 15.000 ohms, Yo watt..... ............... 60B 8153
) . - lume control | ’ RS2+ 470,000 ot Vo wi y
Rl 470 ohms, ¥ watt (23C1AZ, 23F1Z only) .. 60B 8-471 R208A 1 megohm, Volume control { = SB 11-22 70,000 ohms, Vo watt...... ... oL 60B 8474
R2 6.20(;) ::fn " watt, 5% R208B 1,000 ohms, Contrast control/ 7 K325 560,000 ohms, % watt.................... 60B 8-564
(23C1AZ, 23F1Z only) ... ooooeieins. 60B 7.622 (R208 includes switch S501) . R326 100,000 ohms, Y watt.................... 60B 8-104
R3 1,000 ohms, V2 wait (23C1AZ, R209 4.7 megohms, % watt.... ..., 60B 8-475 R327] -l
'23F1Z only; .......................... 60B 8-102 +R210 470,000 ohms, %o walt.............c.oo.us 60B 8-174 R328§ * ot Usec
R4 300 ohms. ' walt, 5% R211 Not Used *R329 270,000 ohms, Y& watt.................... 60B 8-274
(23C1AZ, 23F1Z only) ...ooooiori.n 60B 7-301 tR212 1 megohm, %2 watl..............oooonn. 60B 8105 R330 Not Used
R5 68.000 ohms, 2 watt (23C1AZ. 23F1Z only) . 60B 20-683 R213 330 ohms, 1 watt.. ..., 60B 14-331 . §180,000 ohms, 1% watt (Run 6 and lower)..60B 8.184
R101 15.000 ohms’ Vo watl b . .. 98A 45.67 R214 Not Used R331 1270000 ohms, 2 watt (Run 7 and higher) . 60R 8.274
RI02 47,000 ohms, Y watt.....wvoo oo 984 4517 R215 560 ohms, 2 watt.........ooovvvioniinns 60B 20-561 R332 6800 ohms, Vo Walle.......ooevnernon.... 60B 8.682
R103 Not Used 7 R216) R333 150,000 ohms, Y2 wall.................... 60B 8154
R104 1500 ohms, % wall...................... 94D 47.58 R217} Not Used R334 Not Used N
R105 10,000 ohms, % watl..................... 98A 4518 pots. g (270 ohms. Vi watt (23EIZ only)........... 60B 8.271
R106 226 000 ohms Vo Walle e oo 98.A 45.21 R219 1 megohm, %4 watt (part of L203)......... 60B 8-105 R335 {1,000 ohms, 1 watt (Run 6 and lower) ....60B 8.102
R107 10()'00 ohms .1;,,- N P USA 45.18 R220 Not Used (330 ohms, *5 watt (Run 7 and higher) , ... 60R 8.331
RI0B 15000 ohms, Yo wall....oo.ovveeeeee. .. 9BA 45.67 R221 33,000 ohms, % wall.....coovveiiiiienn. 60B 8333 R336 Not Used
R0 ]5.000 Oth, ]- i 08A 45.67 R222 100,000 ohms, l/g L1 1 1 SR e S 60B 8-104 “50.()00 ohms, Yy watt (23E1AZ only) ..... 60B 8.154
; b g \Wwtlllbaa_looogioeaacoggo § ; 2 megohms, Tone control................ 75C 13-22 R337 3 o
RI10 100,000 ohms, "o Wall......ooeoeeeennn... 94C 37.87 R Repcns 1100.000 ohms, Yo wall.........oveenn..... 60B 8.104
RII1 160.000 ohms, "% wall.. . ................. 94D 47-59 R224 y¥at Used 608 £.823 R338 Not Used
R112 100,000 ohms, 1o Wall.......oovereoreo.. 94C 37.87 R225 82,000 ohms, %4 watt..................... ) R339 118,000 ohms, 1 watt (23B1AZ only)........ 60B 14-183
R113 Not Used R301 8200 ohms, % wall, 5%.................. 60B 7-822 115,000 ohms, 1 watt...................... 60B 14.153
R114 8200 ohms. Yo wall...ononoooroseeon oo 60B 8822 R302 1,000 ohms, % wall.........oooeenennnn.. 60B 8.102 R340 Not Used
ST 4'70 o ohr;ls -V. watt 60B 8474 R303 470 ohms, Yo watl......coiviiinnnenennan, 60B 8471 R341 1700 ohms, '4 watt (part of L301)....... 60B 8472
R202 120 ohms, 15 watt, carbon ogily. . ... ... .. 60B 8.121 R304 1,000 ohms, % Wall..........c....oovnen 60B 8102 R342 5 megohms, DX Range Finder control . 75C 1.54
R203 1000 ohms, % wal o 60B 8102 R305 47 ohms, %2 watt, carbon only............. 60B 28-45 R313 100,000 ohms, Brightness control......... 75C 13.25
a S SIS R A Lhea LI L LELE SR EEELLL R306 15,000 ohms, % watt, 5% . ................ 60B 7-153 R34+ Not Used
R307 330 ohms, %4 watt................ - B 60B 8-331 R345 27,000 ohms, % watt..................... 60B 8273

Sym. Description Part No.
R346 6,200 ohms, % watt, 5% .................. 60B 7.622
3333} Not Used
R349 100,000 ohms, %4 watt (23E1AZ only)..... 60B 8-104
R350 §15 megohms, % watt (23E1AZ only)...... 60B 8.156
122 megohms, Y% watt..........c..oiunnn.. 60B 8-226
R351 §2.7 megohms, % watt (23E1AZ only)...... 60B 8.275
1430,000 ohms, % watt, 5%« ... ........... 60B 7-434
R352 §1.5 megohms, % watt (23E1AZ only)...... 60B 8-155
147,000 ohms, % watt..................... 60B 8-473
§R401 22,000 ohms, % watt.................... 60B 8-223
§R402 8200 ohms, Yo watl........ooovveeiiinnnn. 60B 8-822
§R403 8,200 ohms, Yo wall. ... ..o cviinniena.an 60B 8.822
§1 megohm, % watt (23E1Z, 23F1Z only) ...60B 8-105
R404 820,000 ohms, %% watt.................... 60B 8-824
R405A 1.5 megohms, Vert. control l
R405B 25,000 ohms, Horiz. Hold controlf -+« 5B 17:2
R406 1.8 megohms, Y2 watt..................... 60B 8-185
R407 Not Used
R408 2.5 megohms, Height control........ ... .. 75C 20-1
R409 3.3 megohms, Yo watt..................... 60B 8-335
R410 3,000 ohms, Vert. Lin. control............ 75C 13-18
R411 220 ohms, 1 watt......................... 60UB 14-221
R412 560 ohms, % watt (part of T403) .......... 60B 8-561
R413 560 ohms, % watt (part of T403)......... 60B 8.561

R414
R415
R4l6
R417
R418
R419
R420
R421
R422
R423
R424
R425
R426
R427
R428
R429
R430
R431
R432
R433
R434

R435

R436
R437
R438
R439

R440
R441
R442

R443
R444
R445
R446
R447
R448
R449
R450
R451

R452A 7,500 ohms]
R452B 7,500 ohms§

2.2 megohms, % watt (23E1Z, 23F1Z only) . 60B 8-225
470 ohms, 2 watt........................ 60B 20471
2.2 megohms, % watt (23E1Z, 23F1Z only) . 60B 8-225
18,000 ohms, % watt (23E1Z, 23F1Z only) ..60B 8-183
33,000 ohms, % watt (23E1Z, 23F1Z only) .. 60B 8-333
2,200 .ohms, Y watt (23E1Z, 23F1Z only) ... 60B 8222
27,000 ohms, % watt (23E1Z, 23F1Z only) ..60B 8-273
8.2 megohms, % watt (23E1Z, 23F1Z only) . 60B 8-825
91,000 ohms, 1 watt, 5% .................. 60B 13-913
1,000 ohms, % watt (23E1Z, 23F1Z only) ..60B 8-102
2,200 ohms, % watt (23E1Z, 23F1Z only) ..60B 8-222

91,000 ohms, 1 watt, 5%.................. 60B 13913
100,000 ohms, % watt, 5%................ 60B 7-104
100.000 ohms. 42 watl, 5%.vvvieiviers....60B 7.104
470,000 ohms, % watt.................... 60B 8-474
4.7 megohms, % watt..................... 60B 8475
100,000 ohms, 2 watt..........cccvunnnn.. 60B 20-104
5,600 ohms, % watt (part of L401)........ 60B 8-562
1,500 ohms, Yo watt...................... 60B 8-152
120,000 ohms, %4 watt.................... 60B 8-124
Not Used

§2,700 ohms, 2 watt (23E1AZ only) ......... 60B 20.272
13,300 ohms, 2 watt....................... 60B 20.332
100,000 ohms, Y2 watt.................... 60B 8-104
470,000 ohms, % watt.................... 60B 8-474
5,600 ohms, % watt...................... 60B 8-562
68 ohms, % watt, carbon only............. 60B 28-44
§150 ohms, 2 watt (Run 4 and lower) ...... 60B 20-151
1120 ohms, 2 watt (Run 5 and higher)..... 60B 20.121
82 ohms, % watt, carbononly.............. 60B 28-31
{18,000 ohms, 2 watt (Run 2 and higher) ...60B 20-183
15,600 ohms, 2 watt (Run 1 only)..........

1.8 ohms, % watt, carbon only............

220,000 ohms, % watt................

1,000 ohms, % watt (part of T403)

Not Used

150,000 ohms, Heriz. Drive control....... 75C 20-3
Not Used

1,200 ohms, 2 watt....................... 60B 20-122
Not Used

5,600 ohms, 2 watt (Run 1 only) .......... 60B 20-562

(Not used Run 2 and higher)
Focus (not used 23E1AZ)...75B 16.2

R453)
R454} Not Used
R455)
R456 390,000 ohms, % watt.................... 60B 8-394
R457 1.8 megohms, % watt..................... 60B 8185
g:gg} Not Used
R460 12,000 ohms, 5 watt, 5% (23C1AZ,

23F1Z only) ... ..ol 61A 1.27
R461 10 ohms. > watt (23C1AZ, 23F1Z only)...60B 8100
R462 1,200 ohms, 2 watt (Run 2 and higher)....60B 20.122

{Not used Run 1)

|
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CHASSIS 23B1AZ, 23C1AZ, 23E1Z, 23E1AZ, 23F1Z

Sym. Description Part No. Scym. Description Part No. Sym. Description Part No. Sym. Description Part No
VA P 121 ; '
R463 3.3‘. mego'hms, Yo watl (23B1AZ, C122] §C403 005 mfd, 600 volts, paper................. 64B 5.12 L101 Antenna Coil (Stamped 20, 3Q, etc.) W
23C1AZ, 23E1AZ only) ................. 60B 8.335 Not Used : for Channel #2
R AL BEIAZ eng) oy Clasf Not Use C404 0047 mfd, 300 volts, mica................. 65B 21.472 for Channel #3. . 24D 46.52
, Yo b 5 . hannel #3........... d
23C1AZ, 23E1AZ only) ..o .. 60B 8.173 Cl24 C405 .1 mfd, 600 volts, paper................ .. 64B 9.57 for (‘h::::] #1 ""943 46-53
R465 470,000 ohms, % watt y Cl125 1.5 gimfd, ceramic.........covvnnennn.nn. 94D 46.84 C406 .047 mfd, 600 volts, paper................. 64B 99 A R 34D 4654
I A (23B1AZ, ) for Channel #5....... 94D 46-55
23C1AZ, 23E1AZ only) . .ovenea 60B 8-174 C201 6.8 mmfd, ceramic, N330 temp. coeff. ...... 65C 6-71 C407A 150 mfd, 50 volts for Channel #6......... ... 94D 46-56
R466 5 megohms, Noise Gate control (23B1AZ, €202 39 mmfid, ceramic, NPO temp. coeff. ...... 65C 6-88 C407B 40 mfd, 400 volts| electrolytic (not used for Channel #7............... 94D 46.57
23C1AZ, 23E1AZ only)................. 75C 1.54 C203 .005 mid, 450 volts, ceramic............... 65C 10-1 C407C 10 mfd, 250 volts[ in 23E1AZ) ........ 67D 1525 for Channel #8......... . ... 94D 46.58
R467 56,000 ohms, % watt (23B1AZ, C204 180 mmfid, 5%, ceramic, N030 temp. coeff. ..65C 6.59 C407D 120 mfd, 250 volis for Channel #9........... ... 94D 46.59
23C1AZ, 23E1AZ only) .veeneonnn... 60B 8563 €205 500 mmid, 500 volts, ceramic.............. 65C 6-6 C4074 150 mfd, 50 volts for Channel #10..... ... .. .. 94D 46.60
R468 33,000 ohms, 1 watt (23BIAZ, C206 4 mfd, 50 volts, electrolytic............... 67A 4.9 C407B 40 mid, 400 volts| electrolytic for Channel #11........... .. 94D 4661
23c1\z' 23E1AZ only) ................. 6OB 14_333 (207 0022 mfd, 600 VO][S, PaPer. ... 648 9.17 C407C 10 mfd, 400 volls (23E1‘\Z On]y) ..... 67D 15-34 for Ch&nne] #12 ............. 94D 46-62
R469 220,000 ohms, %% watt (23B1AZ, C208 .047 mid, 200 volts, paper................ 64B 9-41 C407D 80 mid, 450 volts for Channel #13.............. 94D 4663 For
23C1AZ, 23E1AZ only) ........oooiut 60B 8-224 C209 .01 mid, 450 volts, ceramic................ 65C 10-3 C408 Not Used . 94D 61-1
R470 4.7 megohms, % watt (23BIAZ, C210 50 mmfd, 500 volts, ceramic............... 65C 6-4 C409 022 mfd, 400 volts, paper L102 Mixer- -Osc. Coil (Stamped 2Q, 3Q, ¢tc.) [ TV Tuner
23C1AZ, 23E1AZ only) «onvvrvenenne. .. 60B 8475 C211 Not Used (23E1Z, 23F1Z only) ................... 64B 930 for Channel #2............... 94D 46-72 only
R471 2,700 ohl'ns. 1% watt (23B1AZ, +C212 01 mfd, 400 volts, paper.................. 648 5-25 C410 .01 mfd, 450 volts, ceramic................ 65C 10-3 for @hﬂnne] #3......00. ... 94D 46.73
23CI1AZ, 23E1AZ only) evovovenenenn.n. 60B 8.272 C213A 20 mfd, 25 vol's) C411 330 mmfd, 500 volts, mica. .. .............. 658 21.331 for Channel #4............... 94D 46.74
Ra7g {4700 ohms, % watt (Run 5 and lower)....60B 8.472 C213B 10 mfd, 450 volts electrolytic ............ 67D 15.19 C412 001 mfd, 500 volts. mica. .. ...... 65B 21102 177 (GAIN € 0000000009000 DGk
13.300 ohms, % watt (Run 6 and higher) ... 60B 8.332 C213C 10 mfd, 25 volts| C413 001 mfd, 500 volts, mica.... .............65B 21.102 £33 (BT € 0055000000000 T g.s
(23B1AZ, 23C1AZ, 23E1AZ only) C214 .005 mfd, 1,000 volts, ceramic............. 65C 10-14 C41+ .1 mid, 600 volts, paper............. 64B 9.57 ‘ :or 8"’"“} 1;7 """""""" el
R473 2.2 megohms, % watt (23BIAZ, €215 100 mmid, 500 volts, ceramic.............. 65C 63 C415 0047 mid, 600 volts, paper........... ... . S A e D)
R Pl A“Z“on](y) B 8.225 216 005 mfd, 450 volts, ceramic............... 65C 10-1 e e v 618 915 for Channel #9........ e . 94D 4679
L, 23E1AZ only) . .ooveei 295 ‘ C416 017 mfd, 400 volts, paper................. 64B 9-28 for Ch
R474 2200 ohme, % watt (23BIAZ C217 0022 mid, 600 volts, paper................ 64B 917 C417 0022 mid, 600 vohs, paper 618 010 o Ch"""e]‘ zm -------------- 94D 46.80
R TA R T 6B 5. €218 001 mid, 200 volts, paper. .. ... ooro .. 64B 9.9 ! s olts, paper................ : or Channel #I11.............. 94D 46-81
R475 675 ohms, Focus cor‘:lnr;’l (23E1AZ only) . “752 ?:g C219 39 mmf{d, ceramic NPO temp. coeff. ....... 65C 6-88 C118 .0?39 mfd, 5%, silver nn.ca (part of L401)..65B 1.63 for Channel #12.............. 94D 46-82
R476] Not Used C301 .001 mid, 500 volts, ceramic............... 65C 6-41 J[.ht(l)n:‘nll::,ers)oo I RLT 65B 21.471 on Chamnel #13mm. == HD 16959
R477§ C302A .0015 mfd,] , i 419 2, SnG AOWER] e 100000000000 2000000 b L103 Mixer Plate Coil......................... 98A 45-77
Réva 22,00D) ohrme, 2 watt (Run,6 and Hifsher) s 608 20.223 C302B 0015 mid. {450 volts, dual ceramic......... 65A 172 ]l332n3"'}1]fi:he-‘330 volts, mica (Run 4 65B 21,331 L104 Heater RF Choke......................... 98A 45-13
) C3()3A .004 mfd, S s - Llo {
(Not used Bun 5 and lower) C303B 004 mf d,} 450 volts, dual ceramic......... 65A 17.1 C420 270 mmfd, 500 volts, mica................ 65B 21.271 LlOg i’::i?;gREoiclhOke """"""""""""" oot ot
(Not used in 23E1Z, 23F1Z) C304 005 mid, 450 volts, ceramic.............. 65C 10-1 C421 .01 mfd, 600 volts, paper.................. 64B 9.13 L7 . .. LBk
RS01 270,000 ohms, 1 walt..................... 60B 14.274 €305 Not Used Ca221 |\ Used Liogj Not Used
R502 3,000 ohms, 15 watt (23E1AZ only) .. 61A 314 C306 .01 mfd, 400 volts, paper (not used C423§ L10 i
..... , , , 9 M
R503 4,250 ohms, 10 watt (23E1AZ only)....... 614 17.4 i DBELAZ) o 7 C421 Electrolylic ............................. See C213C L L e S o)
C307A 20 mfd, 250 volts ' C425 047 mfd, 600 volts, paper................. 64B 9.9 L201 Sound Take-off Coil ..................... 72B 99-10
C307B 80 mid, 400 volts ; E1eCtrolytic (not used C426 .01 mfd, 600 volts, paper.................. 64B 9.13 1202 Sound Coupling Coil ..................... 72B 99.11
CAPACITORS C307C 60 mfdawG0 volts| ™ BEIAZ) ......... 67D 1526 C427 047 mfd, 600 volts, paper................. 64A 2.14 L203 Sound Peaking Coil ..................... 73A 52
Cl 100 mmfd, 150 volts, mica C307A 20 mfd, 400 volts C428 .047 mid, 600 volts, paper................. 644 214 L301 Video Peaking Coil (wound on R341)..... 73A 5.15
(23C1AZ 231_-12'0"‘),) ...... 65A 25.2 C307B 40 mfd, 400 volts| electrolytic C429 Not Used L302 Video Peaking Coil ...................... 73A 5.7
c2 68 mmfd, 600 e ceramic..N.PO """" C307C 60 mid, 450 volts[ (23E1AZ only) ....... 67D 15-35 C430 140 mmfd, 5%, 1,500 volts, mica L303 Video Peaking Coil (wound on R320)..... 73A 5-14
temp. coefl. (23C1AZ, 23F1Z only)...... 654 19.1 E:g;D ii7mfcif,l40;)o(v)oltsl 64 99 o (partof T403) ........ ................ 65B 1.74 tgg‘; ;;idtio l;:;kicr;]gkcml (wound on R321)..... 73A 11.1
C3 100 mmid, 150 volts, mica 5 d mid, volts, paper................. 9.28 eater B 330000806060060060000000000 73A 2.5
: g ) C432| L306] .
(23C1AZ, 23F1Z only) e nvnveeneenne... 65A 25.2 C309 1 mfd, 400 volts, paper................... 64B 9.26 - Not Used
C4 100 mmfd, 150 volts, mica (CED et e i ahurtied e
(23C1AZ, 93F1Z only) oervr oo 65A 25.2 anl 005 mifd, 450 volts, ceramic............... 65C 10.1 (Cigfjl L308 Coil, 4.5 MC Trap...........ccovvvnen... 72B 9910
cs 500 mm{d. 500 volte. silver mica C312 Not Used 435 L309 Coil, 1st IF Input....ovnvivnnennnnn.n.... 72B 109-1
500 volts; silve ] ot ! C436 150 mmfd, 3,000 volts i : L310 Coil, 2125 M i
button (23C1AZ, 23F1Z only) ... ... 65B 21. 313§ , 3, , ceramic............ 65C 10-10 oil, 21.25 MC Trap (includes C327,
C6 001 mifl, 500 wolts, ceramic feed: °B 21l C314" 120 mmfd, 500 volts, ceramic.............. 65C 6.66 ca3n) €324 and R345) ...t 72C 96.30
thra (23CIAZ, 23F1Z only) .r. .. .\, 654 26.1 *C315 150 mmfd, mica...........cooiniiiiiii... 65B 21.151 C438; Not Used L311 Coil, 19.75 MC Trap
C7 470 mmid, 600 velts, ceramic disc ggig .2(7)1 x?(f’d,lggo v;)lls, PAPEr. ........iiiis. 64B 9.19 g‘ﬁg L mfd. 600 volt 5 L312 Coil, Peaking | ..oovovininniinnnn. Part of M301
(23C1AZ, 23F1Z only) ................. 65C 10-12 47 mfd, 100 volts, paper.................. 64A 1051 20 W LAY SO, L1l oanosaaoncaooduboc 64B 957 L313 Coil, 27.25 MC T
C8 470 mmmid. 600 volts, ceramie dise C318 .1 mfd, 400 volts, paper................... 64B 9-26 (Gl BN L401 Horizontal Lock Col fincl 1
(23C1AZ, 23F1Z only)........oeoven.. 65C 1012 C319 .1 mfd, 400 volts, paper................... 64B 9-26 (Ec) o (e (B S, Gl (PROLYS L302 Wodh Coil - meldes CHE RAD . B8
€O 500 mmfd, 500 volts, silver mica €320 005 mid, 450 volts, ceramic....... g m. 65C 10-1 23F1Z only) ...... P B 67A 251 T b e ey comemeeeEaazaaa: st L
button (23C1AZ, 23F1Z only) ... ...... 65B 241 C321 Not Used C443 30 mmfd, 500 V., 5%; cer., NPO temp. i (o A I Ellosoussuouncs o S
) C322 6.8 mmid, N330 temp. coeff. ............... 65C 6.71 coeff. (not used in 23E1Z, 23F1Z)....... 65C 6-52 e, :
e 084 15 C323 47 mid, 100 volts, Paper.................. 64A 1051 C444 22 mid, 400 volts, paper (not used fo i\ picture tube
Cla 3o mi;, Z;:;nl:‘cic rimmer............. ggA j:‘,zg €324 22 mmfd, 500 volts, 5%, ceramic, in 23E1Z, 23F1Z) vornroneei 64B 9.24 o 24’]‘1?‘5,/22435[1)%:\ e 69D 117-15
C104 '5 t0 3 ’ fd ' Lo LRRRER ‘3 NPO temp. coeff. (part of L310)........ 65C 647 C445 20 mfd, 475 volys, electrolytic ’ picture tube
R mmfd, ceramic trimmer............. 98 A 45.23 N . (23E1Az) .......................... 69D 117-14
C105 47 mmfd, ceramic N1400 t P 94D 47.5 C325 Not Used (Run 6 and higher).................... 67A 25-1 for .
o G emp.icoet. e o 4D 47.50 C326 6.8 mmid, 500 volts, ceramic............... 65C 6.82 ( . 7 350 RS (010 0000000000000 69D 117-13
C106 47 mm{d, ceramic N1400 tem fi 94D 47.50 ’ Mot used Rua S and Jower) i M
, 1400 temp. coefl. ... 94D 475 C327 33 mmid. 500 volis. %.25 mmfd, cer., (Not used in 23E1Z, 23F1Z) 1501 Filier Choke .oohs s s 74A 12
C107 .5 to 3 mmfid, ceramic trimmer............. 98A 45.23 NPO temp. coefl. (part of 1.310)........ 65C 6-89 L502 Filter Choke ............................ 74B 18.8
C108 10 mmfd, 3%, ceramic NPO temp. coeff. ..94D 47.51 C C501 Electrolytic (all chassis).................. See C307C '
€109 5 mmid, 5%, ceramic N750 temp. coefi. .. .. 94D 17.52 ngg} csgg SElectrolytic (28EIAZ only) ..............See CH07D TL  UHF Tuner Output Transformer............ 724 1122
C110 Not Used Casob Not Ui 1Electrotytic (other chassis) = sl fams» oo See C307B T?Ol Ralu.) Detector Transformer............... 72B 68-2
Cl11 Tuning ROWE +vvveeooooeeoe YA B Gal C503 §Electrolytic (23E1AZ only) ............. See C307B T202 Audio Output Transformer................ 79B 49.2
Cl12 68 mmid, 3%, ceramic NPO temp. coefl. ..94D 47.53 C332) Electrolytic (other chassis) .............. See C407D T301 1st IF Transformer (includes R306)....... 72C 9629
C113 Not Used ) C333 51 fd ic. NOBO g P f M30 C504 §Electrolytic (23E1AZ only) .............. See C307D T302 2nd IF Transformer (includes R309)...... 72D 1111
Cl14 .001 mfd, min. Ceramic................... 98A 4524 51 mmfd, 5%. ceramic. temp. coeff. .. )arl of M301 504 INot used in 23B1AZ, 23C1AZ, 23E1Z, 23F1Z T303 3rd IF Transformer....................... 72B 113-1
m mi rami - - g v : s : g i
C115 800 mmfd, min. ce ¢, feed-thru......... 94C 37-90 C334 10 mmfd ceramic NPO temp. coeff Part of M301 T401 Vert. Blocking Osc. Transformer 79A 185
Cl16 800 mmfd, min. ceramic, disc.............. 94C 37.91 S0 Lo il ;;ranuc...,..\iéé(.).........k...l;an of Moot T02 Vert. Quiput Transformer ................79B 432
C117 800 mmfd, min. ceramic, feed-thru......... 94C 37-90 C337 l)OSmmf‘I' 45(‘;' ?i::m'c' EAPCURLEIIDICRENS “6588 "1’0 ‘1 COILS, TRANSFORMERS T403 Deflection Yoke (includes R412, R413,
2118 800 mmzdl, min. ceramic, :eeojd:ru ......... 942 37-£ L0 mid, KIS, ACELANLCLL L MSLIELELELL . R445, C430)
119 800 mmfd, min. ceramic, feed-thru......... 94C 37 §C401 .002 mfd, 600 volts, paper.......... 64B 5.14 for 24TP4/24CP4A pict b ¢
: \  PAPET. ...t L1 RF Choke (gray dot) ............. . : picture tube ........ 94D 74-2
C120 3 mmid. 3%, ceramic..................... 94D 47-54 §C402 005 mid, 600 volts, paper................. 64B 5.12 B Pl [ (R shevssossussnacntin G o e EEAIpic bl includeslplug) LR ADI
+ May be part of couplate 63C6.5. Replace with new couplate or individual components. 1‘3 gf Choke (gray dot) ................... A 64 5?::??':812}];?“! T:;;:‘f;"\r;er. .l. 0) ........ ;(())2 43815
. : o 4 " Choke (red dot) .................... A6 ! UL Lo S GUUU bo0m0c S
; :;ay :e part 0: couplate 63C.6-4. Replace Wflh new couplate or individual components. 15 RF Cl:zk: 1:d d:ll; ................. ;g: 22 icd {Power Transformer (all other chassis)....80C 39-1
May be part of couplate 63C6-2. Replace with new couplate or individual components. L6 RF Choke (mounted on top of tuner)..... 73A 25 Speaker, 107 PN 788 88.21
—— — =
©John F. Rid
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® VERTICAL
» HORIZONTAL @

BRIGHTNESS CONTRAST

————\SLUG ADJUSTMENT

Figure 1. Control Panel in 2002; CHANNEL Knob Removed.

'\GHANNEL TUNING '
— SLUG ADJUSTMENT

Figure 2. Control Panel in 20A2 and 20A2Z;
CHANNEL Knob Removed.

SPECIFICATIONS

Picture Tube

Direct View Electromagnetic. See Model Identifica-
tion Chart for different picture tubes used.

Operating Voltoge
110-120 volts. 60 cycles, AC.

Wattage
195 watts for all models.

Input Impedance and Transmission Line
300-ohm balanced (between antenna terminals).

Note that 72 ohm coaxial cable may be used by connect
ing the outer conductor to the chassis and the inner conduc-
tor to either antenna terminal. In weak signal areas, the
use of coaxial cable should be avoided.

Antenna

All models equipped with a built-in TV antenna. TV.-
Radio models equipped with a built-in radio antenna.

Intermediate Frequencies
Video 25.75 MC. Sound 21.25 MC.
Intercarrier Sound 4.5 MC.
Radio 455 KC. (TV-Radio models).

Fuse Location

The horizontal output circuit is fused with a 3§ amp.,
250 volt fuse, part number 84A4-3. The fuse is located at
the rear of the high voltage compartment.

Record Changer

The model RC600 record changer is used in combination
models. The changer model number is on the top rear of
the changer pan and also on the changer model label on the
underside of the changer.

For complete service data on the RC600 record changer,
refer to Service Manual No. S454.

viol
vioz
v201
V202

V203

V204
V301
V302

v3o3

V304

V305
V306

V401

V402
V403
v404
V405
V406
v407
V501
*V701
*V702

TUBE COMPLEMENT

6BZ7
6J6

6AUS
6ALS

6AVS

+6Y66 or 6ASS
6CB6
6CB6

6U8

6ALS

12BY7
§

12AV7

654
6ALS
6SN7GT
6BQ6GT
1B36GT
6AX4GT
5U46
6BE6
6BAS

RF Amplifier
Oscillator and Mixer
Sound IF Amplifier
Ratio Detector

AM Detector, AVC,
Sound Amplifier in
{combination sets
|Sound Amplifier in TV
(only sets

Sound Output
1st IF Amplifier
2nd IF Amplifier

{3rd IF Amplifier
1Sync. Inv.

{Video Detector,
1AGC

Video Amplifier
Picture Tube

{Sync Separator,
Vertical Oscillator

Vertical Output
Hor. Sync. Disc.
Horizontal Oscillator
Horizontal Output
H. V. Rectifier
Damper
Rectifier
Converter (AM Radio)
IF Amplifier (AM Radio)

+ 6Y6G tube used in combination sets. 6ASS tube used in TV only

sets.

§ See “Model Identification Chart’” on front page for different
picture tubes used.

* V701 and V702 used in combination sets only.

PICTURE POSITIONING LEVER H
MOVES SIDEWAYS OR
UP AND DOWN

ION TRAP

HORIZ, LIN.

HORIZ, DRIVE HEIGHT
HORIZ, LOCK DX RANGE FINDER

Figure 3. 20A2 and 20A2Z Chassis View Showing
Rear Adjustment Locations.

PICTURE POSITIONING LEVER
NOVES SIDEWAYS OR
UP AND DOWN

ION TRAP

FOCUS
ADJUSTMENT

PHONO
INPUT
JACK

VERT. LIN’
HORIZ. LIN.

HORIZ. DRIVE PHONO MOTOR

HEIGHT SOCKET

4643

HORIZ.LOCK DX RANGE FINDER

Figure 4. 20D2 Chassis View Showing
Rear Adjustment Locations.

12-Pl 39vd AL VWAV

~ CHASSIS 20A2, 20A27, 20D2



I HORIZONTAL OSCILLATOR & DRIVE ADJ.

If the Horizontal Drive control (on rear of set) is not
| properly adjusted, it may be difficult to obtain sufficient
picture width and brightness.

When switching channels, the Horizontal control {on
front panel) should keep the picture in horizontal sync
through at least three fourths of its range. If the picture
does not remain in horizontal sync, then adjust the rear
panel controls as follows:

a. Allow the receiver to warm up for a few minutes. Tune
in a station, set the Brightness control at a lower than
average setting. Turn Contrast control fully to the left.
Important: Before proceeding, be sure that the DX
Range Finder control (AGC) is adjusted according to
the instructions given in this manual

b. Turn the Horizontal control (front panel) completely
to the left. Turn the Horiz. Drive control fully to the
right.

c. Turn the Horiz. Lock adjustment to the right until the
picture falls out of sync. If the picture cannot be made
to fall out of sync, momentarily interrupt the signal by
switching the Channel control off channel and then
back on.

d. With the picture out of sync, turn the Horiz. Lock
adjustment slowly to the left until the picture just falls
in sync.

e. Turn the Channel con-
trol to an unused chan-
nel. If a white vertical
line(s) appears near
the center of the screen,
slowly turn the Horiz.
Drive control to the
left until the line(s)
just disappears.

6“9

f. If, in step “e’, the
Horiz. Drive control
required readjustment, tune in a station and repeat steps
“c” and “d” to be sure of proper Horizontal Oscillator
adjustment.

g Adjustment should now be satisfactory. However, check
adjustment by slowly
rotating the Horizon-
tal control in either
directron while inter-
rupting the television
signal by switching the
Channel control off
channel and then back
on. The picture should
automatically fall in
sync through at least
half of the range of the
Horizontal control. If necessary, repeat the above step.

h. Do not use the Horiz. Drive control to obtain cor-
rect width or linearity. If necessary, make Width and
Horizontal Linearity adjustments.

©John ». Rider

4636

V306

T0 R333

Figure 5. Simplified Diagrom Showing B+ Distribution in
20D2 Chassis.
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Figure 6. Simplified Diogram Showing B+ Distribution in
20A2 and 20A2Z Chossis.

TELEVISION ALIGNMENT PROCEDURE

GENERAL

Complete alignment consists of the following individual
procedures and should be performed in this sequence.

IF Amplifier and Trap Alignment,

IF Response Curve Check.

4.5 MC Sound IF and Trap Alignment.

RF and Mixer Alignment.

Over-all RF and IF Response Curve Check.
HF Oscillator Adjustment.

-~ oae T

TEST EQUIPMENT

To properly service this receiver, it is recommended that
the following test equipment be available.

IMPORTANT: Many service instruments do not meet
the requirements given below. A list of recommended equip-
ment is available from Admiral distributon

Oscilloscope

Standard oscilloscope, preferably one with a wide band
vertical deflection, vertical sensitivity at least .5 volt (RMS)
per inch.

Signal (Marker) Generator

4.5 MC frequency.

18 to 30 MC frequency range.
50 to 90 MC frequency range.
170 to 225 MC frequency range.

Must have a built-in calibration crystal for checking dial

accuracy.

Sweep Generator
Sweep generator must provide sweep frequencies from
18 to 30 MC range:
50 to 90 MC range:
170 to 225 MC range:
Output: adjustable; at least one-tenth volt maximum.
Output impedance: 300 ohms balanced to ground.

with at least
10 MC-sweep width.

A sweep generator not having constant output voltage over
the swept range and linear sweep, will produce curves which
are widely different from the ideal curves shown in the fol-
lowing pages. If repeated difficulty is encountered in ob-
taining these curves, the sweep generator should be checked.
A simple check is to observe the response curve for a set that
is in alignment.

Before suspecting the generator, be sure the alignment
instructions in this manual have been followed carefully.

Vacuum-Tube Voltmeter

Preferably with low range (3 volt) DC zero center scale
and a high voltage probe (30,000 volt range).

ALIGNMENT TOOLS

The following alignment tools are required. They can be
obtained from the Admiral distributor under the part num-
bers listed below:

Metal alignment screwdriver, part number 98A30-9. Non-
metallic (fiber) alignment screwdriver (11%” long, 1"
diameter), part number 98A30-10.

Non-metallic alignment wrench (9” long, for hexagon
core IF slugs), part number 98A30-12.

CHASSIS 20A2, 20A2Z, 20D2

TO GENERATOR FOUR
HIGH SIDE I0K RESISTORS
EQUALLY SPACED
1 "
- 174" GAP
TO GENERATOR
LOW SIDE
4187
Figure 7. Speciol Tube Shield for
IF Alignment ond IF Response Curve Check.
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Figure 8. lllustration of 12 db Attenuation
Pad for Viewing Over-all RF-IF
Response Curve.
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Figure 9. Top View of TV Tuner
Showing Adjustment Locations.
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IMPORTANT ALIGNMENT HINTS

The following suggestions should be performed if difficulty is
experienced during the alignment procedure.

1. IF CIRCUIT INSTABILITY: When spot frequency aligning
the IF amplifiers, the VTVM pointer may swing when the hand is
placed too near the IF transformers. When viewing the IF re-
sponse curve on an oscilloscope, the curve may change shape with
hand capacity, especially when aligning A2 (3rd IF transformer
T303). To correct either of these conditions, the following align-
ment hints should be tried:

(a) Check the generator output leads to be certain that the
unshielded portion (especially the grounded lead) be as short as
practicable.

(b) Be sure that a decoupling network is used at the video
detector output and that the leads on the network are kept as
short as possible (see figure 10).

(c) Construct a special tube shield as shown in figure 7. This
is made from an ordinary tube shield and four 10,000 ohm re-
sistors. Keep the spacing between the two halves of the shield
at a minimum (3% inch).

(d) The use of a non-metallic alignment tool, approximately
eight inches long (part number 98A30-12), will permit adjust-
ment without coming too near to the transformers.

2. RECEIVER OVERLOADING WHEN CHECKING THE
OVER-ALL RESPONSE CURVE: Due to the inherent high sen-
sitivity of these receivers, it is very easy to cause overloading in
the third IF amplifier stage. In some cases, generator leakage
alone is enough to produce a response curve on the oscilloscope.
To prevent overloading, do the following:

(a) Be certain that the generator output attenuators are set
at a minimum.

(b) Some generators have a built-in pad in the output table
to be used when viewing the over-all response curve. Be sure that
the pad in the cable is properly connected in the circuit. Refer
to the generator instruction manual for details.

(c) 1f a pad is not built in, the 12 db pad shown below in
figure 8 can be constructed and connected between the generator
and the antenna terminals.

J—HO

10.000 KNS

TO TEST ANV

POINT "V*®

Al
27.25MC MIN—
TRAP
A3
V< 253MC MAX—
1ST IF
A4
234 MC MAX -
a2~ |
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\__ 3RD |r/

TEST POINT

. T0 SCOPE
Figure 10. T"" OR VTVM
Decoupling Filter.
S CHASSIS
CROUND = a0
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(s | /((cc BUSS)
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MIXER PLATE | —iulst Fho 10

ToP 0R Sio¢ 1000 OHNS

_—.—é:'-
|  _—00 e

/
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€208 R208
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® Disconnect antenna.

IF AMPLIFIER AND TRAP ALIGNMENT

® Connect bias battery; negative to test point "'T", see
figure 11, positive to chassis. A 4% volt battery is
required for all steps below.

Connect a jumper wire across

the antenna terminals.

® Set Channel Selector to channel 12 or other unassign-

ed high channel, to prevent interference during align-

ment.

o Set the Contrast control fully to the left (counterciock-

wise).

@ Allow about 15 minutes for receiver and test equip-

ment to warm up.
® Use lowest DC scale on VTIVYM,

Signal VIVM and Signal . .
Step Gen. Freq. Generotor Connections LOLTED Adjust

1 *27.25 MC VTVM high side to test point “/V’’ through | Connect a 4% volt bias battery to test | Al for minimum.

a decoupling filter; see figs. 10 and 11, | point “T". A2 and A3 for maxi-
2 253 MC_ | common to chassis. Use lowest DC scale on VIVM. When peak- | nium.

Generator high side to 6J6 (V102) special | ing, keep reducing generator output for ;
S 23.1 MC tube shield. Connect low side fo bottom | VIVM reading of approx. 1 volt or less, | A4 L L) 407 GICES
4 *27.25MC | part of the tube shield, see figure 7. If unstable, refer to section 1 of the | UM

“Alignment Hints” on page 8. Repeat step 1 above.

5 To insure correct IF alignment, make the “’IF Response Curve Check’ given below.

DIP SHOULD NOT
EXCEED 30% OF
TOTAL HEIGHY

1065

pt— 4 SNC —
| ]

[ . Q
NARKER, VIDEO cmmm) NARKER, SOUND CARRIER

Full skirt of curve will not be visible unless generator
sweep width extends beyond 10 MC.
Figure 14. RF Response Curve.

w

Before proceeding, be sure to check.the signal generator used in alignment against a crystal calibrator or other frequency standard for {AIO ;ﬁ A|2\ HF’A |03SC
absolute frequency calibration required for this operation. RF AMP. RF AMP. MIXER ADJ.
S
o CI0OlI  Cc104 CIO6
o~ 1 M
IF RESPONSE CURVE CHECK Pler LA e Pk -
(Using sweep generator and oscilloscope) % @@ ) LW
6BCS5 646
Receiver Controls Sweep Marker .
and Rins Rnttary Generator Generator Oscilloscope Instructions OR (\

Set Channel Selector
on channel 12 or an
unassigned high chan-
nel. Contrast control
fully to the left. Con-
nect negative of 42
volt bias battery to
test point “T”; posi-
tive to chassis.

Connect high side to
6J6 mixer-osc. special
tube shield, see fig.
7. Connect low side

generator is
loosely couple

If an external marker
used,
high
side to sweep genera-

Connect to test point
“V* through a de-
coupling filter, see

Chack curve obtained against ideal re-
sponse curve in fig. 12. Note tolerances
on curve. Keep marker and sweep out-

to bottom part of | tor lead on tube
tube shield. Set sweep | shield, low side to
frequency to 23MC, | chassis. Marker fre-

and sweep width ap-
proximately 7MC.

quencies indicated on
IF Response Curve.

figs. 10 and 11. Mark-
er pips on scope will
be more distinct if a
capacitor from 100
mmfd. to 1000 mmfd.
is connected across
the oscilloscope input.

puts at very minimum to prevent over-
loading. A reduction in sweep output
should reduce response curve amplitude
without altering the shape of the re-
sponse curve. If the curve is not within
tolerance or the markers are not in the
proper location on the curve, touchup
with IF slugs as instructed below.

Important: If curve changes shape with
hand capacity, see section 1 of “Align-

21.25M¢ r LIl >
NARKER L
(NAY WOT 22MC MARKER |
8E VISIBLE) ,

AAT LEAST 95°%,

4 APPROX.
5%

—1_

DIFFERENCE IN HEIGHT OF PEAKS
SHOULD NOT EXCEED 30%

AMNEASURED FROM HIGHEST PEAK

Figure 12,

Figure 11. Bottom View of Chassis Showing Test Point Connections

e e —

©®John ¥. Rider

and IF Alignment Data.

Ideal IF Response Curve.

25.75MC
MARKER

TR sammmun

4185

ment Hints” on page 8.

22MC MARKER 2E2MC MARKER

an
Iy

8.78MC 25.75MC
MARKER MARKER

TOWCH-UP OF A2 AN0 A3 WILL CEBEAMLLY WICREASE PEAL.

WL ALSE CNANCE POSITION OF 25.TSMC NAMKER. TONCH-BP OF M ARO M8 WILL CEMERALLT MCREASE PEML.

WL ALSS CNABGE POSITION OF 22MC MARREA.

Figure 13. IF Response Curves, Incorrect Shape.

If it is necessary to adjust for approximate equal peaks and
marker location, carefully adjust alignment slugs as instructed
under the above figures. It should not be necessary to turn the
slugs more than one turn in either direction.

If the curve cannot ‘be made to resemble the response curve
shown at left, repeat all steps-under “IF Amplifier and Trap
Alignment” making sure that generator frequencies are accurate
and adjustments are carefully made. If a satisfactory curve can-
not be obtained after repeating these steps, it may be necessary
to change IF amplifier tubes or check for a defective circuit
component to be sure that each stage is operating properly.

!
A5 23.1 MC MAX. MIXER PLATE

Figure 1S. Top of TV Tuner, Showing
Adjustment Location.

AS
ADJUST FROM

T0P OR SIDE 7 \ﬁ ::Q?

Al

' ‘ 6J6 TUBE SHIELD

® Al3
oscleon
| ADJUSTNENT
. (TURRET POSITIONED 10
ADJUST CHANNEL T)

TUNING ROTOR A
SHOWN T4 FLAT OF SELECTOR SHAFT CENTERED
AT HALF ROTATION L——BETWEEN CHANNEL COILS 3 AND 4.

Figure 16. Front View of TV Tuner.
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CHASSIS 20A2, 20A2Z, 20D2

4.5 MC SOUND IF AND TRAP ALIGNMENT

See page 6 for touch-up of ratio detector using television
signal without test equipment.

OVER-ALL RF AND IF RESPONSE CURVE CHECK

(Using sweep generator and oscilloscope)

a. Connect signal generator high side to pin 2 of V304 d. Use a non-metallic alignment tool. If Ratio Det. o
(6AL5) through a .01 mfd. capacitor, connect low Transformer (T201) has hollow core slugs, bottom slug Receiver Controls Sweep Marker Oscillosco i
; 0 ! T i pe Instructions
side to chassis. adjustment A8 can be made from top of chassis, if and Bias Battery Generator Generator
b. Allow about 15 minutes for receiver and test equip- you use alignment tool, part number 98A30-12 ob-
ment to warm up. tainable from Admiral distributor. Contrast control fully | Connect to antenna | If an external marker C:nnecrf‘ to point “V” | Compare the response curve obtained
' ) . i . . i , | through a decoupling | against the ideal curve shown in fi
c. Set Contrast control fully to the left (¢ terclockwise). to the left. Channel | terminals. Set genera- [ generator is us'ed h [ g own in figure
(] y e left {counterclockwise) Selector on channel 10 { tor to sweep channel | loosely couple high | filter, see figs. 10 and | 17. If the curve is not within tolerance,
Signal Gen or other unassigned | selected. See frequen- | side to sweep genera- | 11. touch up the IF slug as instructed be-
Step Freq (MC)' VIVM Connections Instructions Adjust high channel. Connect | cy table on page 11. | tor lead. Marker fre- low. It should never be necessary to
negative of 4% volt | Keep generator out- ?UEHCIES are sgrwn in turn slugs more than one turn in either
. . . . . i . requenc table i ion. i i
When using a signal generator, be sure to check it against a crystal calibrator or other frequency standard for accurate blqs lggrf,tery fojpiest p.uf] as low os pos uqeu ”Y on d;‘recfr:on Ilf f:e 1”2’9 is satisfactory on
frequency calibration at 4.5 MC. Accuracy required is within one kilocycle. pglnf. , positive to Is'b:.' fo prevent over- pag ’ fhe cldun;'\e ; sckes 'f°” other channels
IMPORTANT: If a signal generator and frequency standard are not available, alignment can be made using a TV station chassis. °°f° ,,'Zlgl ::fe s'ec:‘lpr;s?' shopic idisolbel sglgetactary.
signal. Tune in a station and follow steps 1, 2 and 3 below. If necessary use a higher scale on the VIVM. 9 8 nt Hin IMPORTANT: When sweep output is re-
on page 8. duced, response curve amplitude on
High side to A6 and A7 for maximum (keep reducing scope should olso.decreose, but curve
1 test point “Y"; Use lowest DC scale on VIVM. generator output to keep VIVM at ap- i shape should remain the same. If curve
common to chassis. prox. 1 volt). \ shape changes, reduce sweep output
¥IDEO CARRIER SOUND CARRIER and/or the scope gain until the shape
q . A8 for zero on VIVM (the correct zero HaRKER Sk does not change.
Sett High side to Use zero center scale on VTVM, if avail- | point is located between itive and r———-" ey .
2 et to test point “Z"; e . 2 " S'IVOC e \:1) I: XZS e Ofn See section 2 of “Alignment Hints”, on
exactly common to chassis. ’ off rg: ;o: :::x'] St was tar 450 & AT LEAST 95%, POIT page 8.
| asmC F e P e !
. . Connect a 10 mmfd. capacitor from pin CED IR
High side to . DIFFERENCE 1N HEIGHT DF PEAKS
3 test point “Y”; (76:lf16;/305 (128Y7) to pin 7 of V201 } g tor minimum. SHOULD WOT EXCEED 30% ®
common to chassis. ’ S
Use lowest DC scale on VIVM. A MEASURED FROM WIGMEST PEAK
Figure 17. ldeal Over-all RF ond (F Response Curve.
Note that video carrier (marker) on the ““Over-all RF-IF Re- 1
sponse Curve” will appear on the opposite side of the curve as b VIDED CARRIER (
compared to the “IF Response Curve” figure 12. This is due to & NARKER Shone
RF AND MIXER ALIGNMENT action of the ixer tube.
!
. . . . . 3 - - -
a. Connect negative of 4% volt bias battery to AGC generator to the antenna terminals. To avoid distor- : VIDED CARRIER ( e
buss (test point “‘T"), positive to chassis. If it is dif- tion of the response curve, keep sweep generator MARKER oA o )
ficult to obtain a curve of s‘uffif:ient amplitude, remo.ve output at @ minimum, marker pips just barely visible. CURVE NOT WITHIN TOLERANCE. CURVE CAN GEMERALLY BE
EQ""GI'Y and connect a wire jumper from test point c. Connect oscilloscope through a 10,000 ohm resistor T T JILEALD (7 (CELILEL () S G £ LD (e
T" to chassis. to test point "W on tuner (figure 15). Keep scope MAETRL
b. Connect sweep generator (with 300 ohm output) to leads away from chassis. CURVE MOT WITHIN TOLERANCE. CURVE CAN GCENERALLY SE
antenna terminals. If sweep generator does not have d. Allow about 15 minutes for receiver and test equip- CORRECTED B INCREASING LOW SIOE WITH AZ AND A3.
a built-in marker generator, loosely couple a marker ment to warm up. Figure 18. Over-all RF and IF Response Curves, Incorrect Shape.
Marker Gen. Sweep Gen. i
Ste P Instructions
= Freq. (MC) Frequency
(Vi]dii.zcsurfi:er) c:owneneglinlgo Alternately adjust A11 and A12 (figure 15) as required to obtain equal peak amplitudes and HF OSCILLATOR ADJUSTMENT
: symmetry, consistent with flat top appearance, r band width and correct ker . R
J 197.75 mC See frequency |glcuﬁ°n Ysee figure 14 o LA LR nd cofrect mar (Using a signal generator)
(Sound Carrie table. ’ ) , . R 5 .
0 It is always advisable 1o make HF oscillator adjustments using a Tele-
(V'd83.2CS LS Shweeprlng Adjust A10 as required to obtain curve having maximum amplitude and flat top appearance vision S.lgnal as instructed on page 3. If a T(»:‘leviuon Signal is.nol available,
2 '89; 750’I\'AFEEI') Sei, :::euen;: cons.isfenf with proper band width and correct marker location, see figure 14. After com- HF oscillator adjustment can be mede using a crystal calibrated signal
(Sound. Carrier) 'ob?e. Y| pleting adjustment, recheck adjustment of step 1. generator. Make adjustments as follows:

Set the sweep generator to sweep

Chgck each channel operating in the service area for curve shown below. In general, the
adjustment performed in steps 1 and 2 are sufficient to give satisfactory response curves on
all channels. However, if reasonable alignment is not obtained on a particular channel,

Receiver Control Settings

Signal Generator

Instructions

the channel to be checked. Set
3 the marker generator for the
corresponding video carrier fre-
quency and sound carrier fre-
quency.

(a) check to see that coils have not been intermixed, or (b) try replacing the pair of coils for
that particular channel, or (c) repeat step 1 for a weak high channel as a compromise adjust-
ment to favor the particular channel. Repeat step 2 for the weak low channel to favor the
particular low channel. If a compromise adjustment is made, other chonnels operating in
ﬂ;fe serJice area should be checked to make certain that they have not been appreciably
affected.

Set Channel selector for each channel to
be adjusted. Set “Tuning’’ control at half
rotation. Turn Volume control fully to
the right (clockwise).

Connect to antenna terminals. Set gen-
erator to exact frequency of HF oscillator.
See frequency table on page 11. Set gen-
erator for maximum output.

Connect a wire jumper from test point “W’ on
the tuner to test point "“Z”. See figure 11. Re-
move the ratio detector tube V202 (6AL5). Care-
fully adjust the oscillator slug A13 on each chan-
nel until a whistle (beat) is heard in the speaker
of the receiver.

vidwavy v2-vi 39vd AL
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DIAL STRINGING
H Dial stringing for the gang tuning control is shown below.

-
/\: [CELIN
2.\

4108

Figure 19. Dial Stringing for 20D2 Chassis.

423

::/“21:75 028
(ot top or
side)

C

2nd IF

o) @of>) @

Ist IF

"A" AND "C" ARE ON OTHERSIOE OF CHASSIS

Figure 20. Radio Trimmer Locations.

Ant.

(Waveforms given on schematic)

Waveforms taken with Contrast control set fully to the right, T . . .
all other controls set for normal picture (in sync). DX Range ®. @G).@ etc. indicate alignment points and alignment

correct

of the

" Finder control set fully to the left (at “0"” position). Warning: In.

waveform distortion.

adjustment of the DX Range Finder control will cause

Waveforms at video and sync stages obtained with transmitted
signal input to receiver.

The oscilloscope sweep is adjusted for- 30 cycles (which is one-half

vertical frequency), or for 7875 cycles (which is one-half of

the horizontal frequency) so that two pulses appear on the screen.

The peak-to-peak voltage readings shown are subject to some vari-
M ations due to response of the oscilloscope and parts tolerances.

Waveform at V407 can also be taken by clipping or twisting the
lead from the oscilloscope high side over the insulation on the lead
connecting to pin 3. When taking the waveform this way, the shape
of waveform will be the same but the peak-to-peak voltage will be
much lower, depending upon the degree of coupling.

RADIO ALIGNMENT PROCEDURE

@ Connect output meter across speaker voice coil.
® Turn receiver Yolume control fully on.

® Function switch in ‘‘Radio’ position.

@ Use lowest output setting of signal generator that gives
a satisfactory reading on meter.

@ Use a non-metallic alignment tool for IF adjustments.
® Repeat adjustments to insure good results.

Connect Dummy Antenna Signal Receiver Adj. Trimmers
Step Signal Generator Between Radio and Generator Dial in Following
Signal Generator Frequency Setting Order to Max.
Gang capacitor Tuning gang *A-8 (2nd IF)
1
antenna stator ol Ll CE LG wide open *C-D (st IF)
2 “ “ 1620 KC “ E (oscillator)
Place generator lead close to loop of set to obtain adequate Tune in
3 signal. 1400 KC sianal §F (antenna)
No actual connection (signal by radiation). 9
* Adjustments A and C made from underside of chassis. See figure 20 for trimmer locations.
§ AV antenna trimmer may not peak if antenna leads are not properly routed or separated.
| Figure 21, Schematic for 20D2 Chassis.
‘ w0z w0 RADIO-PHONO SECTION
6BE6
| o] e e e T702_ o
| coLon mﬂm.n‘oz row [@asasal T RYTRE
! g T ig Bl
. %7 LP8T,
0
M708 _”1
M?706

S70IE

"3 olub
| PN
| ™ A PORER P
\ u .w Ce—il
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TV VOLTAGE DATA
(Voltages given on schematic)

e Contrast control turned fully clockwise. Channel Selector set
on an unused channel. Other front controls set at approximately
half rotation. Vert. Lin. and Height set at approximately half
rotation. DX Range Finder control set fully to the left (at “0”
position).

e Antenna disconnected from set with terminals shorted.
e Line voltage 117 volts AC.

® Voltages measured with a vacuum-tube voltmeter between tube
socket terminals and chassis, unless otherwise indicated.

® Voltages at V101 and V102 (VHF Tuner) are measured with tube
in socket. Use an adapter or lift tube out of socket just high
enough to allow a needle point probe to contact tube pins. Volt-
ages at pins 1 and 8 of V101 (6BZ7) must be taken as described
above or no voltage reading will be obtained.

® Voltages at V306 measured from top of socket with tube removed.

® Voltages marked with an asterisk (*) will vary widely with con-
trol setting. In combination models, B4 voltages in TV chassis
will be slightly higher when set is switched to radio position.
Alternate voltage readings for radio and TV are shown for sound
output tube V204 (6Y6G) in 20D2 chassis.

EXT

SCHEMATIC NOTES

Run numbers are rubber stamped at the rear of the chassis.

connections.

IMPORTANT: Before making waveform and voltage measure-

ments, see instructions on this page.

NOTE: To read schematic for 20A2
and 20A2Z chassis, use sections in
heavy solid lines; to read schematic
for 20D2 chassis, use sections in heavy
dotted lines and connect appropriate
points indicated by dots coded

Bl B2 etc.
—_— - —
" RADIO CHASSIS |
i |
N (CIRCHE s
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Top View of Chassis V701 & Y702
Present in 20D2 Only.

CAUTION ¥101-6BZ7 (21ZP4A in
Pulsed high voltages are present on the cap of V405, pin 3 of V407 V102646 v 120A2 & 2002
i V201-6AU6 |21ZP4B in 20A2Z
and on the filament terminals and cap of the 1B3GT tube. NO V401—12AU7
ATTEMPT SHOULD BE MADE TO TAKE MEASUREMENTS V202—-6ALS =
FROM THESE POINTS WITHOUT SUITABLE TEST EQUIP- V203--6AVé V402654
MENT. 6ASS in 20A2 V403-—-6ALS
Picture tube 2nd anode voltage can be measured from the 2nd v & 20A22 zm::z:;
anode connector and should be taken only with a high voltage instru- Y66 in 2002
ment such as a kilovoltmeter or a vacuum-tube voltmeter with a V301-6CB6 V406—1B36T
high voltage probe. 2nd anode voltage is approximately 16.5 KV. V302—-6CB6 V407-6AX46T
Proper filament voltage check of the 1B3GT tube may be made by v303-6U8 V$01-SU4G
observing filament brilliancy as compared with that obtained with V304—6ALS V701-6BE6 1}, 20p2
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CHASSIS 20A2, 20A2Z, 20D2

TV TUNER 94D46-4

20D2 CHASSIS
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RESISTORS ] ——
Sym.  Description bart No CHASSIS PARTS C”"“ Description CAPACITORS Port No. Sym.  Description CAPACITORS P
) RESISTORS 115 800 mmfd, min, ceramic feed-thru......... 94C 37- . art No.
gig; i?,% ::rr::, :,Z Wa:: ..................... 98A 45-67 Sym. Description b N Elm 800 mmfd. min. ceramic feedthru. ... .. ... Sc 37.38 C502 Electrolytic ........cooviiieeiiiiiii.. See C409B
, 5 TG~ O 60 000000 0 00 - : i i i
R103 220,000 ohms, %2 \:att ................ ggg :52;1 R330 18,000 ohms, 35 watt.........c.coovvunenn. 60B 8-183 Cii; go:)mnmfr:f%‘?ml:;r:r:::mm feedubru...... 4C 37.90 E;(o)i 27") 30f;nmfd, ML e Part of 1704
R104 1,500 ohms, 1 Watt. oo : . : :608 14.152 *R331 270,w) ohms, l/ﬁ WALLe oo oo 60B 8273 Cl19 15 m vfd 0, N 1 94D 47.54 ¢ mmid, CeTAMIC. ..+ vt vuuunsnersnrarnanns 65C 6-79
RI0S 10,000 ohims, % Wotl. . oomsesserrssissinn: BA 4518 R332 180,000 ohms, Y watt............... ..60B 8.184 C120 47 mmfd, ceramic, N1400 temp. cocf. - ... oD d684 Coe 1 mid. 400 volis, paperiysRiaaIv AL 64A 315
RI106 220,000 ohme, % Walt.....ccuenneeesuesss 98A 45.21 R333 100000 ohms, Brightness 75C 13.25 C20 ; pocoel oo DTS CI07 005 mid, min, ceramic. . -..-..r.o oo sC 101
R107 10,000 ohms, % watt........ooviinuveraes 98A 45-18 R334 4,500 ohms, 'S watt (vitreous enamel)...... 61A 17-1 Czd; gos IS Cah RSy temp. coeff. .......... 65C 671 C708 :l mfd 4:00 v‘;l:::rar:xc ................ 65¢ 101
RI08 8,200 ohms, % Watt...........coeennees 60B 8822 R335 1,000 ohms, % Watt........cc.overiunenn 60B 8.102 mmfd, 8%, cesamic, oo 0. oo ssat (28 1) CT00 100 minfd, ceramic ... ooooerreos o e
R109 15000 ohms, % watt oA taer R401 22,000 ohms % watt 60B 8.223 Eggi 005 mfd, min, ceramic.................... 65C 10-1 C716A 420 rr:mfd, :::ramxcl """""""""""" B
, V2 watt. . o il » et A ’ .
RI11 330,000 ohms, % watt............coon.. ..60B 8334 i e 60B 8822 G5 4 midh 50 v, clestrotmin. e L I CTI6B 1047 mmid, max§ $578 oooo oo 688 53
R201 470,000 ohms, % watt............. : * onme, 3 wetl LI s ' i T '
RZL 470000 ohms, % valt ..o 60B 8474 R404 2 megohms, Vertieal Hold (20A2, 20A2Z) .. 75C 13.32 G206 300 mimfch CETAMNC. coseareanes e s 65C 66 COILS, TRANSFORMERS
R203 330 ohms' Y w n' Y 28-19 R405 1.2 megohms, %5 watt..........ccoiuaie i) i ED ) L101  Antenna Coil (Stamped 2Q, 3Q, etc.) 1
Sy T hv Alt. .. eeasmmrobeeosonssinss 60B 8-331 R406 10,000 ohms, 1% watt, 5% C207B 60 mfd, 200 volts| electrolytic _ for Channel #2.._............ 94D 46-52
oL T ohms, ?/2 WAL aaiats < oo e oevannsons 60B 8-103 R407 1 megohm, % watt............ C207C 40 mfd, 350 volts| ML 000000ocdiARie 67D 15-23 for Channel #3............... 94D 46.53
RIS 10000 ohme %4 wall..........o-. " 60B 8.103 RAGS 25 mevohums. Helght oo .. C207D 60 mfd, 350 volts for Channel #4............... 94D 4654
Hpue 470&)m;, :;:n ........................ 60B 8-391 R409 1 megohm, % walte.u......... C208 .0022 mfd, 600 volts, paper................ 64B 9.17 for Channel #5............... 94D 46-55
RA L ‘;, ms,v I S 60B 8473 R410 820 ohms, % watt............. C209 .01 mfd, 600 volts, paper.................. 64B 8-13 for Channel #6............... 94D 46.56 For
T choen witeh S50y 75C 216 R411 3,000 ohms, Vert. Lin. .........c...oe.. S ALK G G0 G (2 bococoa0anos -¢- 648/ 915 for Channel #Tessunmas: - spsn 94D 4657 94D 46-4
R20BA 1 meaohm. Volum SW'ic S0 R412 560 ohms, % watt (Part of T403)......... 60B 8-561 §E§“ S0 mmfd, ceramic. ...-.....-.c-. .o 65C 64 for Channel #8............... 94D 46.58 | TV tuner
Raoea 10003,,;,,,,’, rolur e . (20A2, 20A2Z) ....75B 1121 R413 560 ohms, % watt (Part of T403) ......... 60B 8.561 < 12 .0047 mfd, 600 volts, paper................ 64B 9.15 for Channel #9............... 94D 46-59
"(R208 includes awitch S501 $RA14 2,700 OhmS, 35 WALL....eoneneeeneeeeennns 60B 8.272 213 0022 mid, 600 volts, paper......... Jiley: - il for Channel #10. 5355 s0s0% 94D 4660 il
VT € iy b S e ) $RA1S 56,000 ohms, %5 WaLL. ...\ .eveeeeeeeannnn 60B 8.563 tC214 01 mfd, 600 volts, paper........... g5 - 64B 8.13 for Channel #11. opzpisegeoty 94D 4661
L 220(?0'::&. % Ivatt.t.t ..................... 60B 8.391 R416 2.7 megohms, Y% Watt....oovvennreaneenne. 60B 8.275 2215 50 mmfd, CEramic. ... ........ooriiiiiin 65C 6.4 for Channel #12.............. 94D 46.62
Rotl 47,000 h . %wa ..................... q RA17 47,000 ohms, % Watlsoomnvmsrmmnnnnnns 60B 8473 216 80 mfd, 350 volts, electrolytic............. 67D 15-64 for Channel #13.............. 94D 46-63
000 ohms, % watt R418 150,000 ohms, % watt.................... 60B 8154 S JLGHE () G0 B oonoeooasst vt OG0 L102 M :
§R212 4.7 megohms «...uuvnniiiiiiiieneieeceens R419 2200 ohms, % watt........ 60B 8.222 C218 100 mmfd, ceramic..........ccovvinuinnnn 65C 6-3 |xerTOsc. Coil (Stamped 2Q, 3Q, etc.) ‘\
Rats 2 megohms, Tone control.......oouuinnnns 75C 1322 R420 2200 ohms, % watl. .. .. vereirr oo 60B 8222 §C219 .01 mfd, 600 volts, paper.................. 64B 8.13 for hanncl .o fsar
Rale 3660 oh:nsmz,'ﬁ /3‘::&!;;7. .................. 60B 8-474 R421 1 megohm, % watt.....cooueereennnnnnn. 60B 8-105 C301 .001 mfd, min, ceramic.................... 65C 641 for (?h:n::l 3:4 ...............
R216 66000 ohms, o watt....-. . .. 0. " Ri23. 100000 obons 4 waih, 701111 b o B 65C 641 T R
{R217 1 megohm. % watt ,BECSS0 3 100,000 ohms, % watt, 5%................ 60B 7.104 2 mmfd, ceramic (Part of L301)......... 65C 6-86 for Channel #6........ F
o oli Ty wa:t ~~~~~~~~~~~~~~~~~~~~~~ l};ﬁg 1070000 ohms, % watt, 5%........ooueenn. 60B 7-104 Eggg 1050{“"'::. ceramic (Part of L301).......... 65C 6-50 for Channel #7.....00onrrens 94D°4'6 4
, Vh watt. oot .7 megohms, ¥ [t U g mfd, min, i M A sl -
R219 1,100 ohms, % watt, 5% R426 4,7(),()0()g o}::,ss' /)%w;a" ............. ggg g-:;li C306 .005 mfd, c:a;?:r.n.l c ,,,,,, 225 ?041 ;"r {::anne} #8. comramrasnanan U TS
R220 4,000 ohms, 5 WAL, ... .cccereeriaesesss R427 47,000 chms, 2 Watt...................... 60B 20473 C307 001 mfd, min, ceramic.................... 656 641 e W e
R221 1,000 ohms, 2 Watl......oerrernnnencnenns R428 5,600 ohms, % watt (Part of L401)........ 60B 8-562 C308A .004 mfd. | , ) ’ e
R222 2700 ohms, 2 Watt.....ovoonreeieeeenes RA29 1,500 Obms, %o Wall...eeeverreesrnnnnnns 60B 8-152 C308B .004 mfd. § U CCTAME <ororrrrer fohc17.1 5 Channel 125 ivmsisosis.
R223 15,000 ohms, 5 watt R430 120,000 ohms, Y6 Wall....eeerenenennns. 60B 8.124 C309 120 mmfd, ceramic..........cooviiiiiiina 65C 6-66 for Chann:l 13,
gggg 1,703)0 l:)hmsl, D WA 5 eaSiae o o o 0 s ST e o R431 25,000 ohms, Horiz. Hold control C310 27 mmfd, ceramic S
R226 820&)"‘;’ % ,"‘" ~~~~~~~~~~~~~~~~~~~~~~~~ (20A2, 20A2Z) ....iiiiinniiaeeaaenns 75C 1328 C311 .47 mfd, 100 volts, paper. .. L103 Mixer Plate Coil.........ccoiviieienninnn. 94D 46.85
X ohms, % Watl........coeiieerianns I R432 100,000 ohms, % Watt........coveeennnnn. 60B 8.104 C312 .001 mfd, min, ceramic..............ccouun 65C 6-41 L104 Heater RF Choke...........cooiiiiiiiiien 98A 45-13
R227 5,100 ohms, % watl, %........oonones 60B 7-512 R433 150,000 ohms, Horiz. Drive.............. 75C 13-29 C313 6.8 mmfd, cer, N330 temp. coeff. .......... 65C 6-71 L105 Heater RF Choke.................. 98A 4514
R228 3,600 ohms, % watt, 5% . .....coocernennn 60B 7-362 R434 5600 ohms, %5 watl..oooeveeeeeeennen.n.. 60B 8-562 C314 01 mfd, ceramic...........coovvvrieinins 65C 103 L106 RF Amplifier Plate Coil........... 94C 37-89
llgg? isgoo oh:ls, 5;;,&", 5% .y S - - e ¢ 61A 17-5 R435 S82 ohms, % watt, carbon only............. 60B 28.31 ‘%331156 Electrolytic ........cvviriieinianiiniian See C423B L109 RF Mixer Plate Choke.........coovveinnnn 94D 46-86
megohms, %4 watt.......coooeerrinaens 60B 8-156 1 megohm, %4 watt.......o.ooiiiiieaninn. 60B 8-105 150 mmfd, mica.........c.oooiiiiiin 65B 21-151 L201 S : i
R302 3.3 megohms, % Wall.....ovueereneennnn. 60B 8-335 R436 (470,000 ohms, % watt (in later models) ... 60B 8474 *C317 01 mfd, 600 volts, paper bep ol ound T‘ake.oﬁ Coil..oerennronnnsne umimms 72B 997
R303 330 0hms, % Watl....v.evreuneeeesensees 60B 8.331 RA37 47 ohms, 1 WAl....o.eeenenenennasennns 60B 14470 C318 .22 mfd, 400 volts, paper 64B 9-24 L301 Trap Coil (includes C303, C304) . . ... 72C 9-23
R304 8,200 ohms, % watt, 5%. . .oceenereoenns 60B 7.822 R438 82 ohms, % watt, carbon only............. 60B 28.31 C319 18 mmfd, mica.......ccovnivinreinioiann. 658 54 L302 V]deo Peaki.ng Coil (wound on R320)...... 73A 5-15
R305 1,000 ohms, % Watl....e.eevoorsorenines 60B 8.102 R439 8,200 0hms, 2 Wall.......ovveverenrncnn- 60B 20.822 2C403 002 mfd L303 Video Peaking Coil............ocovveeere BBA ST
Ri%k 47 ohms, 1 Ra40 * 002 mfd, 600 volts, paper................. 64B 5-14 L304 Trap Coil
7 ohms, ¥4 watt, carbon only............. 60B 28-45 1,200 ohms, 2 watt.......coverieinennennn 60B 20-122 1C404 005 mfd, 600 volts, paper 64B 5-12 L3 400 Peaking Co 1 (wound on R326) . ..... 128 96
R307 2.2 megohms, % watt.........ooveerreiens 60B 8.225 R441 4.7 ohms, % watt, carbon only............ 60B 28-11 +C405 .005 mfd, 600 volts, a5 ; f 130605 V!deo Peak!ng Co!l (el 00 Sikr: ) oocos 73A 513
R308 1,000 ohms, % Waller. .ovrervmsssses 60B 8.102 R442 1,000 Ohms, 2 WALL. . eeeeeeeaeernanaanns 60B 20.102 C406 0047 mid, 500 volts, mica. ... ... - ... 5B 214 e TN Y
R309 22,000 ohms, Y5 Wall. ... ...uveneerrrenenns 60B 8.223 R443 1,000 ohms, % watt (Part of T403)........ 60B 8.102 C407 047 mid, 600 volts, .paper ................. osp 2 i:72 L307 Heater RF Choke.........coovvnvinnnnnn. 73A 25
R310 1,000 ohms, % Watt. .....ooevvneiurieiennes 60B 8-102 R444 3.9 megohms, %5 watt...............oontn 60B 8-395 C408 .1 mfd, 600 volts, paper. .... 61B 9:7 L401 Horiz. Lock Control (includes R428, C418) .. 94B 17
R311 68 ohms, % watt, carbon oaly............. 60B 28-44 R#45A 2 megohms, Vertical Hold] C409A 100 mfd, 50 volts ) L402 Width Control Coil 9 _
(20D2) SB l A 492
ggg }’°°° St 7 e s aan0onnan i as e pas 60B 8102 R#45B 25,000 ohms, Horiz. Holdf '#"0%) «-----+ 75B 17-5 C409B 80 mfd, 350 volts§ electrolytic ............ 67D 15-22 L403 Horiz. Lin. Coil............... 94A 50-1
0,000 ohms, % Watt, 5% ... .eeerennns 60B 7.103 RSO0 270,000 ohms, 1 WAtl. .........c.cevvrrn.. 60B 14.274 C410 20 mfd, 475 volts, electrolytic............. 67A 25-1 L501 Filter Choke ........c.ocovvrvnnecennnns 74B 182
R314 100 ohms, % watt, carbon only............ 60B 28-19 R701 C411 .1 mfd, 200 volts, paper..........cc.viuvnn 64B 9.39 L . . | |
B 330 ohans 7% walls o Y o o 22,000 ohms, % Watt.............c.oen... 60B 8.223 C412 001 mfd, mica 65B A8 Oucillator Coil ... sum o vessommbomans 69A 52-4
...... R702 10,000 ohms, 1 watt..............om.. - s MECB. ..ovvviiniiinienneerenaes 21-102 L704 AM Antenna, Iron Core.........cv..... ¥
R316 56,000 ohms, % watt.......ooveeriuneene 60B 8-563 R703 150 ohms, Y w ....60B 14-103 C413 001 mfd, mica........oovrniineneciiiinns 65B 21-102 ...69C 155-2
R317 33,000 ohms, % watt....oooevueeoneiennen 60B 8-333 R704 270302:'“5 Ym ........................ 60B 8151 C415 0047 mmfd, 500 volts, ceramic............ 65B 9-15 T201 Ratio Detector Transformer.......ccooe0ns 72B 68-2
R315 2 megobms. DX Range Finder control....75C 163 L e, VAL 60B 14.273 C416 047 mfd, 400 volts, paper................. 64B 9.28 T202 Audio Output Transformer................ 794 8
R319 470,000 ohms, % watt 60B 8474 Rio7 10 hg y Bl e einee e 60B 8-105 C417 .0022 mfd, 600 volts, paper............. 64B 8-17 T301 1st IF Transf
R320 4,700 ORMS .eeveurnrnensnesenenns Part of L302 ohms, % watt.......... 999699999990900 60B 8-100 CA18 10039 M, ©..ovvnneneneeseseeieiienens Part of L401 T302 2nd IF Transformen. o nnnnmmeeenn s, Te 2 JI
R321 5.600 ohms, Y Watt....oovommmssssenen. O B T T N S 6;{; 31.391 o0 3:d L r:nfsformer ...................... 72C 96-22 l>
25;2; 1,000 ohms, Contrast control (20D2)...... 75C 13.21 TORS C420 270 mmfd, mica b ol v Tal '9 ormer' ....................... 72B 107-1 o
R324 g% :::: ?,2 wart 60B 8.333 Sym.  Description Part No. 2421 -1 mid, 400 volts, ‘paper- - asaez 65C 10-3 502 Vert gl:t‘:kl:tn ';Tomf“mr Transformers o sns ol =
’ ¢ A C101 3 tv 9 mmfd, ccramic trimmer. .... viveened 98A 4596 422 -1 mfd, 400 volts, paper............corence 64B 9-76 T40 Lty inclades R412, T R M2 e
R325 6,800 ohms, % watt......ooovueencnnanss C102 .001 mfd, min, ceramic 98A 45-24 C423A 10 mfd, 300 volts] 1 . 31 Deflection Voke (ircludes 412, >
R326 33000 ohme, % watt preliw mmf:i mi;, cenmi‘;.f.ééd.'.ﬂ.l;l.‘ ......... A 37-90 C423B 10 mfd, 25 volts§ © ectrolytic ............ 67D 15-33 Rfl13. R443, C427) o vvveiniiiiiaiininnns 94C 51.1 -
ggg ;0,000 ohms, % watt Clos 5103 fd, o 1\3470 mie Lo "imm.e; ....... pou 45:23 Ca24 087 mid, 400 volts, PAPET. .. vvvverreeerss 64B 9.28 T404 Horiz. Output Transformer................ 79D 41.2
paze Se,ZCOOR;;;m, D WAL 55 » SN+ » vhtee o0 e C105 47 mmfd, ceramic, N1400 temp. coeff. ....:94D 47.50 gﬁs 047 mfd, 600 volts, paper...........ccouns 64A 2-14 T501 Power Transfocrmer 80C 35-1 -4
C106 5 to 3 mmfd, ceramic trimmer............ BA U523 g I O oy s e T L T701 1lst IF Transformer.......... 72B 28.7 <
+ May be part of couplate, part number 63C6-5. Replace with exact part or individual components. E}OB 10 mmfd, 5%, cer, N750 temp. coeff. ...... 98A 45-64 (';:,t of 7’11",405) I, CNE) 65B 1.64 T702 2nd IF Transformer...............co..... 72B 28.7 O
i May be part of couplate, part number 63C6-10. Replace with exact part or individual components. Cl(l)g r?-l::‘l,i‘:lfd'RsZ‘:;rce'* N750 temp. coeff. ....... 94D 47-52  3C428 .01 mfd, 600 volts, pap;;. 64B 8.13 Spea’l'cer . >
¢ May be part of couplate, part number 63C6-11. Replace with exact part or individual components. C111 .001 :lfd. mm.ceramlcggg :ggz $CA2) 01 mid, 600 volts, paper........ - afp; o LY 1(6)" gx (includes outpat transformer) .55 788 762 g
f May be part of couplate, part number 63C6-12. Replace with exact part or individual components. Cl12 6.8 mmfd, 3%, ceramic, NPO temp. coeff... 94D 47-53 (C:ﬁ(l) i m:g' m VO:!S, vl SR 10" PM (’"Cl“des choke) ................... ggg ;gi
May bo part of couplate, part number 63C6-8. Replace with exact part or individual components. C113 120 mmfd, silver mica.............c.oonnn 98A 45.78 e VIS0 14 5249009080090 Ao (B 5" PM (includes choke and .o.l;t.p.u.t """"""" :
— —— —— : Cl114 800 mmfd, min, ceramic feed-thru......... 04C 37.900  C501 Electrolytic .......cooooviiiniiiiiineen. See C207D transformer) '
— N
S ———
q
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CHASSIS 20A2, 20A2Z, 20D2



Model numbers may have

MODEL NUMBERS v PICTURE VHF

suffix letter /N” CHASSIS '"lB! TUNER

TUNER CHANGER

RECORD TONE
RADIO  conTROL

TA2216, 17 For these models, see Service Manual No. $536.

TA2216A, 17A 2012 21ZP4A 94D64-2 94D66Y  ......  ...... Yes

CA2236 For this model, see Service Manuval No. $536.

CA2236A 2012 21ZP4A 94D64-2 94D661  ......  ...... Yes

FA2226 2012 21ZP4A 94D64-2 94D661 ......  ...... Yes
%/(@.' TONE mzém ———
— . BRIGHTNESS VERT o
—\9), =| 1./ " B

SPECIFICATIONS e 7 N\, VHF CHANNEL SUJG

Picture Tube
Direct View Electromagnetic. See Model Identification
Chart for different picture tubes used.

Operating Voltage
110-120 volts, 60 cycles, AC.

Wattage
205 watts for all VHF-UHF models.

Input Impedance and Transmission Line
300 ohm balanced (between antenna terminals).

Antenna
All models are equipped with built-in VHF-UHF an-

tennas.

Intermediate Frequencies

Video 45.75 MC. Sound 41.25 MC.
Intercarrier Sound 4.5 MC.

Fuse Location

The horizontal output circuit is fused with a 33 amp.,
250 volt fuse, part number 84A4-3. The fuse is located on
the top side of the chassis. See tube location illustration

UHF TUNER ALIGNMENT

The UHF tuner has been carefully aligned at the factory
and generally should never require realignment in the field.
Also, since alignment of the UHF tuner is quite involved,
for the present, it is not recommended for field service. If it
has been definitely determined that complete tuner align-
ment is required, it should be returned to the Admiral dis-
tributor for replacement.

Important: Do not under any circumstances attempt ad-

justment of the tracking screws or bend the capacitor tuning
plates in any way.

©John ». Rider

Figure 2. Control Panel in 20L2 Chassis;
CHANNEL Knob Removed.
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Top View of Chassis. V501-5U46

PICTURE POSITIONING LEVER
MOVES SIDEWAYS OR
UP AND DOWN

ION TRAP

FOCUS
ADJUSTMENT

ANTENNA

TERMINALS

UHF

HORIZ. LOCK

DX RANGE FINDER

Figure 3. Rear View of 20L2 Chassis Showing
Adjustment Locations.

HORIZONTAL OSCILLATOR AND
DRIVE ADJUSTMENT

If the Horizontal Drive control (on rear of set) is not
properly adjusted, it may be difficult to obtain sufficient
picture width and brightness.

When switching channels, the Horizontal control (on
front panel) should keep the picture in horizontal sync
through at least three fourths of its range. If the picture
does not remain in horizontal sync, then adjust the rear
panel controls as follows:

a. Allow the set to warm up. Tune in a station and adjust
the Brightness and Contrast controls for average set-
tings. Be sure DX Range Finder control is adjusted
as per instructions given previously.

b. The Horizontal Drive control (at rear of set) should
be set to the approximate center of its rotation. If a
white vertical line appears, turn the control to the left
until the line disappears.

c. Turn the Horizontal control (on front panel) fully to
the left. While slowly rotating the Horizontal control
to the right, switch the Channel Selector off and on a
station several times. The picture should remain in hori-
zontal sync for at least three fourths of the Horizontal
control range. If not, set the Horizontal control to the
position at which horizonal sync is lost. As shown in the
“Rear View of Chassis Showing Adjustment Location”,
slowly turn the Horizontal Lock control to the right or
left until the picture synchronizes. It may require a few
turns or more of the Horizontal Lock control to obtain
the proper Horizontal control (on front panel) range.
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Figure 5. lllustration of 12 db Attenuation Pad for Viewing

Over-all RF-IF Response Curve.

10 TEST 10.000 oius
POINT v* WAV J_
Tl B
CHASSIS
SRovND J.—' o
Figure 6. Decoupling Filter.
[ - 4395 mu}v
TRAP
e ) =
SLUG ADJ. vn%'c?sc ,‘(%2
L B s £3) IF INPUT
: =t A
a 4 LN
CRI
- @) A @ e
e -
o W © Surouteur \ )
we @ Al A “Al Al4
—— me VHF  453NMC VHFRF  VHFRF
MIXER | MAX, AMP  AMP
- vy _

Figure 9. Top View of TV Tuner
Showing Adjustment Locaticns.
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IF RESPONSE CURVE CHECK

(Using sweep generator and oscilloscope)

— \

45.3 MC MAX
MIXER PLATE \
A7
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>
assucmn It |5
TRAP G111 <

Receiver Controls
and Bias Battery

TEST POINT

Sweep
Generator

Marker
Generator

Oscilloscope

Instructions

CS.SA"% MAX {AGC BUSS)
IF INPUT COIC|——_| — Set Channel Selector
oAl \f*?f on channel 12 or an
v TRe ! [ — unassigned high chan-
Al —— ' nel. Contrast control

45.3MC MAX
1ST IF

A6 — |
43.95MC MAX
3RD IF

TEST POIN
NEG. OF C209

AS .

43.3MC MAX—) o}

28D IF /_
L362

fully to the left. Con-
nect negative of 4%
volt bios battery to
test point “T"; posi-
tive to chassis.

TEST POINT
JCT, OF L302
AND R32)

ELEC. 4MFO

10 A8 A9
(agnou $Lue) (TOP SLUG) 4.5MC MAX

4.5MC N
TRAP

Connect high side to
6U8 mixer-osc. insu-
lated tube shield, see
fig. 7. Connect low
side to chassis near
tube shield. Set sweep
frequency to 44.5 MC,
and sweep width ap-
proximately 7 MC.

If an external marker
generator is used,
loosely couple high
side to tube shield,
low side to chassis.
Marker frequencies
indicated on IF Re-
sponse Curve.

Connect to test point
“Vy” through a de-
coupling filter, see
figs. 6 and 8. Marker
pips on scope will be
more distinct if a ca-
pacitor from 100
mmfd. to 1000 mmfd.
is connected across
the oscilloscope input.

Check curve obtoined against ideal
response curve in fig. 10. Note toler-
ances on curve. Keep marker and
sweep outputs at very minimum to
prevent overloading. A reduction inf
sweep output should reduce responsel
curve amplitude without altering the|
shape of the response curve. If the|
curve is not within tolerance or tho
markers ore not in the proper loca-|
tion on the curve, touchup with IF|
slugs as instructed below.
Important: If curve changes shape
with hand capacity, see section 1 of
“Alignment Hints.”

SEC RATIO OET. |IPRL RATIO 0T, TARE OFF
s, S %
R206 & R207 b4 Y
Figure 8. Bottom View of 20L2 Chassis Showing Test Point >
Connections and IF Alignment Data. "

) INSuLATE
% BOTTOM WITH
Bl MASKING TAPE

Figure 7. Tube Shield for
IF Alignment and IF
Response Curve Check.

41.25MC WARKER
(MAY NOT BE VISIBLE)

AT LEAST 264db
0R 85%

A APPROX.
17db (85%)

/%
I Sy

DIFFERENCE (N HEICHT OF PEARS
SHOULD WOT EXCEED 30%

AMEASURED FROM HIGHEST PEAK

Figure 10. ldeal IF Responsc Curve.

|

Connect bias battery; negative to test point “T", see

IF AMPLIFIER AND TRAP ALIGNMENT

figure 8, positive to chassis. A 4% volt battery is

required for all steps below.

@ Set the Contrast control fully to the left {(counterclock-

wise).

45.75MC MARKER

If it is necessary to adjust for approximate equal peaks and correct
marker location, carefully adjust slug A2 and if necessary, adjust slug A3.
It should not be necessary to turn the slugs more than one turn in either

RAXIRUN L sho
direction.

If the curve cannot be made to resemble the response curve shown at left,
repeat all steps under “IF Amplifier and Trap Alignment” making sure that
generator frequencies are accurate and adjustments are carefully made. If
a satisfactory curve cannot bc obtained after repeating these steps, it may
be necessary to change IF amplifier tubes or check for a defective circuit
component to be sure that each stage is operating properly.

Figure 11. IF Response Curves, Incorrect Shape.

o Allow about 15 minutes for receiver and test equip-

ment to warm up.

4.5 MC SOUND IF AND TRAP ALIGNMENT

See page 10 for touch-up of ratio detector using television signal without test equipment.

©John ¥. Rider

a crystal calibrator or other frequency standard for absolute frequency calibration required for this aperatian.

39vd AL 1ViIwav

® Disconnect antenna. Connect a jumper wire across the
antenna terminals. ® Use lowest DC scale on VTVM. a.Connect signal generator high side to pin 2 of Y304 c. Set Contrast control fully to the left {counterclockwise).
Note: Since A2 and A3 are adjustments of an over- . — : . .
@ Set Channel Selector to channel 12 or other unas- coupled double tuned circuit, adjustment of A3 is first {6ALS5) through a .01 mfd. capacitor, connect low d. Use a non-metallic alignment tool. If Ratio Det.
sianed hiah ch Lt t interf dori g » side to chassis. Transformer (T201) has hollow core slugs, bottom
? gh channel, to prevent interference during made at 4?.3 MC (step 3) and then at 45.3 MC (step slug adjustment A8 can be made from top of chassis,
alignment. 5), to obtain proper peak. b.Allow about 15 minutes for receiver and test equip- if you use alignment tool, part number 98A30-12
Signal VIVM and Signal ment to warm up. obtainable from Admiral distributor.
Step. Instructions Adjust
Gen. Freq. Generator Commections
" *47.25 MC Al for minimum. Signal Gen.
2 253 MC VTVM high side to test point “V* through | Connect a 4'2 volt bias battery to fest A2 for moximom Step | req. (MC) VIVM Connections Instructions Adjust
| 4 a decoupling filter; see figures 6 and 8, | point “T". . When using a signal generator, be sure to check it against a crystal calibrator or other frequency standard for accurate fre-
3 5.3 MC T el A3 for maximum. A g S SR A
common to chassis. Use lowest DC scale on VIVM. quency calibration at 4.5 MC. Accuracy required is within one kilocycle.
4 45.3 MC Generator high side to 6U8 (V102) special . . Repeat step 2. IMPORTANT: If a signal generotor and frequency standard are not available, alignment can be made using a TV station signal.
5 453 MC tube shield. Connect low side to chassis When |;eok|ng, k”: redufcmg generator Readjust Tune in a station and follow steps 1, 2 and 3 below. If necessary use a higher scale on the VIVM.
| : : A . output for VIVM reading of approx. 1 volt | A3 for maximum. — - -
I TR near the tube shield, see figure 7. or less. If unstable, refer to section 1 of ot - High §|de”to” A8 and A9 for maximum (keep reducing
| . ar - or maximum, 1 test point ’Y"; Use lowest DC scale on VIVM, generator output to keep VIVM at ap-
7 43.3 MC the “Alignment Hints" on page 7. AS for maximuom. common to chassis. proximately 1 volt).
: 22.93 MG AS for maximum. Set to High §ide”to” Use zero center scale on VIVM if :o'i?nf?: Iz:::tzg :Jl;rt\x:‘e(r:h: ;::;:icv:z:r::
9 43.95 MC Connect VTVM as above. Generator high | Follow above instructions. Set Channel Se- | A7 for minimum. 2 test point “2"; ilabl i i
A , exactly . available. o negative maximum). If A8 was for
;lde to antenna terminals; full output may | lector to 2 or other low channel. 4.5 MC common to chassis. off, repeat step 1.
e required. — ) ) d
10 To insure correct alignment, repeat steps 1 and 6. Make the “IF Response Curve Check” given on page 9. High side to 502283385‘?]??;% :gp:;:rl‘to; t:fo "\',2')(;?
* Before proceeding with alignment, turn slugs A2 and A3 out fully (counterclockwise). Check the signal generator used in alignment agoinst 3 test point “Y”; (6AU6). A11 for minimum.
common to chassis. Use lowest DC scale on VTVM.

62-vl
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CHASSIS 20L2

TOUCH-UP OF RATIO DETECTOR SECONDARY
USING TELEVISION SIGNAL (A10, BOTTOM
SLUG OF T201)

Adjustment need be made on one channel only.

Proceed as follows:

a. Turn set on and allow about 15 minutes for warm up.

b. Tune set for normal picture and sound.

c. Carefully insert a non-metallic alignment tool in the
bottom slug of T201. An alignment tool with a screw-
driver blade or hexagonal end is required depending on
the transformer used, see * note below. When the align-
ment tool engages the bottom tuning slug Al0, adjust
the slug for best sound with minimum buzz level. Do
this carefully as only slight rotation in either direction

will generally be required. Correct adjustment point is
located between the two maximum buzz peaks that will
be noticed when turning the slug back and forth about
14 to 145 turn.

ALIGNMENT OF 4.5 MC TRAP Al1, USING A
TELEVISION SIGNAL

Beat interference (4.5 MC) appears in picture as very fine
vertical or diagonal lines, very close together, having a
“gauze-like” appearance, the pattern will vary with speech,
forming a very fine herringbone pattern.

The trap can be tuned by watching the picture and adjust-
ing slug A1l for minimum 4.5 MC interference. If greater
accuracy is required, the trap should be adjusted as in-
structed in step 3 of the “4.5 MC Sound IF and Trap
Alignment.”

® If ratio detector transformer (T201) has hollow hexagonal core slugs, bottom slug adjustment (A10) can be made from top of chassis, if you
use alignment tool (part number 98A30-12; available at Admiral Distributor). Bottom slug (A10) can be reached through the hole in the core

of the upper slug (A8).

Al6
VHF 0SC
SLUG ADJ.

)
E

L \4

AZ CAi2 A4

mMe VHF 453MC VHFRF VHF RF
MIXER MAX AMP ANP

J

w

Figure 13. Top of Tuners, Showing VHF
Adjustment Locations.

)
A3 ‘ ’
AlS w
a1
P -
VHI
SLUG ADJ
N M"

Figure 14. Front View of Tuners.

a. Connect negative of 4% volt bias battery to AGC
buss (test point “‘T""), positive to chassis. If it is dif-
ficult to obtain a curve of sufficient amplitude, re-
move battery and connect a wire jumper from test
point “T" to chassis.

b. Connect sweep generator {with 300 ohm output) to
antenna terminals. If sweep generator does not have
a built-in marker generator, loosely couple a marker

VHF TUNER RF AND MIXER ALIGNMENT

generator to the antenna terminals. To avoid distor-
tion of the response curve, keep sweep generator
output at a minimum, marker pips just barely visible.

c. Connect oscilloscope through a 10,000 ohms resistor
to test point W' on tuner {figure 13). Keep scope
leads away from chassis.

d. Allow about 15 minutes for receiver and test equip-
ment to warm up.

Instructions

VHF OSCILLATOR ADJUSTMENT

(Using a signal generator)

It is always advisable to make VHF oscillator adjustments using a Tele-
vision Signal as instructed on page 4. If a Television Signal is not available,
HF oscillator adjustment can be made using a crystal calibrated signal
generator. Note that adjustment “A15” (figure 10) is an overall oscil-
lator adjustment and should only be inade when the mixer-oscillator tube
is replaced. Generally “A15” adjusts with about 3/16” of screw thread
exposed. Make adjustments as follows:

Receiver Control Settings

Signal Generator

Instructions

Set Channel Selector for each channel
to be adjusted. Set “Tuning” control
at half rotation. Turn volume control
fully to the right (clockwise).

Connect to antenna terminals. Set
generator to exact frequency of VHF
oscillator. See frequency table on page
10. Set generator for maximum output.

Connect a wire jumper from test point “W" on the
tuner to test point "“Z’’. See figure 8. Remove the
ratio detector tube V202 (6ALS5). Carefully adjust the
oscillator slug A16 on each channel until a whistle
(beat) is heard in the speaker of the receiver.

Alternately adjust A12 ond A13 (figure 13) as required to obtain equal peak amplitudes and
symmetry, cansistent with flat top oppearance, proper boand width ond correct marker

OVER-ALL YHF AND IF RESPONSE CURVE CHECK

Adjust A14 as required ta obtain curve having maximum amplitude and flat top appearance
consistent with proper bandwidth and correct marker location, see figure 12. After com-
pleting adjustment, recheck adjustment of step 1.

Receiver Controls
and Bias Battery

Sweep
Generator

Marker
Generator

Oscilloscope

Instructions

Check each channel aperating in the service area far curve shown below. In general, the
adjustment perfarmed in steps 1 and 2 are sufficient to give satisfactary response curves on
all channels. Hawever, if reasonable alignment is nat obtained an a particular channel,
(a) check to see that coils have not been intermixed, or (b) try replacing the pair of cails
for that particular channel, or (c) repeat step 1 for a weak high channel as o compromise

Contrast control fully
to the left. Channel
Selector an channel
10 or other wunas-
signed high channel.
Connect negative of
42 volt bias battery
to test point 'T”,
pasitive to chassis.

Connect to antenna
terminals. Set gener-
ator to sweep VHF
channel selected. See
frequency table on
page 10. Keep gen-
erator output as low
as possible, to pre-
vent overloading. See
section 2 of “Align-

If an external marker
generator is wused,
loosely cauple high
side to sweep gener-
ator fead. VHF mark-
er frequencies are
shown in frequency
table on page 10.

Connect to point “V"
through a decoupling
filter; see figs. 6 and
8.

Compare the response curve obtained
against the ideal curve shown in
figure 15. If the curve is not within
talerance, touch up the IF slug as
instructed below. it should never be
necessary to turn slugs more than
one turn in either direction. If the
curve is satisfactory on the channel
checked, oll other channels ‘should
also be satisfactory.

IVIIWAY O€-t1 39Vd AL

adjustment to fovor the particular channel. Repeat step 2 for the weak low channel to
favor the ‘purmulor low channel. If a compromise adjustment is made, other channels
aperating in the service area should be checked to moke certain that they have not been

ment Hints.”

IMPORTANT: When sweep output is
reduced, response curve omplitude
on scope should olso decrease, but
curve shape should remain the some.

st Marker Gen. Sweep Gen.
P Freq. (MC) Frequency
193.25 MC Sweeping
1 (Video Carrier) Channel 10.
197.75 MC See frequency . :
(Sound Carrier) table below. location, see figure 12.
. 83.25 MC Sweeping
2 (Video Carrier) Channel 6.
87.75 MC See frequency
(Sound Carrier) table belaw.
Set the sweep generator to sweep
the channel to be checked. Set
the marker, generator for the
3 carresponding video carrier fre-
quency and sound carrier fre-
quency.
appreciably offected.

If curve shope changes, reduce
VIDEQ CARRIER ’ SOUND CARRIER ‘ q
VHF FREQUENCY TABLE WARKER e "u:nli swe.ep output and/or the scope gain
= ™ | — P S (“Jtsl:gIEB)E unn! the sh:pe ?oes not change. See
© anne| “Ali ints.”
e Channel Freq., Carr::r C::r';or HF Osc . ogtion 3 of " gnrment M
Number MC MC 4 MC 4 MC * 450%% & AT LEAST 95% POINT ,
]
2 54.60 55.25 5975 101 J. oo —— — — i ot s '
DIP SHOULD NOT 3 60-66 61.25 65.75 107 “Easov wanmo am, e,
EXCEED 30% OF 4 66-72 67.25 .75 13 DIFFERENCE tM WELGHT OF PEAKS O\ o e
TOTAL HEIGHT f— 4,540 —> 5 76-82 77.25 81.75 123 SHOULD WOT EXCEED 30Y, © wore T w0 ore T 0%,
I ! 6 82-88 83.25 87.75 129 e N/ h Y SR
— =2 7 174-180 175.25 179.75 221 A MEASURED FROM WIGNEST PEAK s -
g N Figure 16. Over-all RF and IF Response Curves,
) Q 8 180.186 181.25 185.75 227 Figure 15. ldeal Over-all YHF and IF Response Curve. Incorrect Shape.
9 186-192 187.25 191.75 233 Curves must have o i
pproximate equal peaks ond correct
MARKER, VIDEO CARRIER NARKER, SOUND CARRIER 10 192.198 193.25 197.75 239 Note that video carrier (marker) on the “Overall RF-IF Re- marker location. If it is necessary to adjust for approximate
Full skirt of curve will not be visible unless generator 1" 198-204 199.25 203.75 245 sponse Curve’’ will appear on the opposite side of the curve as equal peoks and marker location, carefully adjust slug A2 and
sweep width extends beyond 12 MC. 12 204-210 205.25 209.75 251 con.ipored to th? “IF Response Curve figure 10. This is due to if necessary slug A3. It should not be necessary to turn the
Figure 12. RF Response Curve. 13 210-216 211.25 215.75 257 action of the mixer tube. slugs more than one turn in either direction.

©John F. Rider



alignments.

a. Set VHF Channel Selector at detent position midway
between channels 5 and 6.

b. Connect negative of 4% volt bias battery to AGC
buss (test point *'T"), positive to chassis.

¢. Remove CR1 (mixer crystal) from holder. Connect
sweep generator high side through 100 ohm resistor
to negative clip of mixer crystal socket, see figure 13.
If sweep generator does not have a built-in marker
generator, loosely couple a marker generator to the
high side of sweep generator. To avoid distortion

IF PRECAMPLIFIER RESPONSE CURVE CHECK AND ALIGNMENT

Important: This alignment is seldom required. It should be made only
if UHF reception is poor and after usual causes of poor reception have
been checked. This alignment should be made after completing preceding

of the response curve, keep sweep generator output
at a minimum, marker pips just barely visible.
Connect oscilloscope through a 10,000 ohm resistor
to test point W' on tuner (figure 18). Keep scope
leads away from chassis.

Allow about 15 minutes for receiver and test equip-
ment to warm up.

Use a non-metallic alignment tool. If hollow core
slugs are used, use dalignment tool, part number
98A30-14.

WAVEFORM DATA
(Waveforms given on schematic)

Waveforms taken with Contrast control set fully to the right,
all other controls set for normal picturc (in sync). DX Range
Finder control set fully to the left (at “0” position). Warning: In-
correct adjustment of the DX Range Finder control will cause
waveform distortion.

Waveforms at video and sync stages obtained with transmitted
signal input to receiver. .

The oscilloscope sweep is adjusted for 30 cycles (which is one-
half of the vertical frequency), or for 7875 cycles (which is one-
half of the horizontal frequency) so that two pulses appear on the
screen.

The peak-to-peak voltage readings shown are subject to some varia-
tion due to response of the oscilloscope and parts tolerances.

Waveform at V407 can also be taken by clipping or twisting the
lead from the oscilloscope high side over the insulation on the lead
connecting to pin 3. When taking the waveform this way, the shape
of waveform will be the same but the peak-to-peak voltage will be
much lower depending upon the degree of coupling.

TV VOLTAGE DATA
(Voltages given on schematic)
e Contrast control turned fully clockwise. Low-Channel Selector

set on an unused VHF channel. High-Channel Selector in the

Marker Gen. Sweep Gen “ 2 owes z
Step P o Instructi VHF” position. Other front controls set at approximately half
Freq. (MC) Frequency natructions rotation. Vert. Lin. and Height lset at approximately half rota.
45.75 MC - tion. DX Range Finder control set fully to the left (at “0”
(Vidio 2orrier) Se;ssvsve,;% at Adjust A17 ta obtain maximum amplitude at center of curve. Alternately adjust A18 and position) . . . .
" 41.25 MC sweep width | A19 (figure 18) as required to obtain equal peak amplitudes and symmetry, consistent with ° IYHF Almenmill’?lmlmnzc([:ed from set with terminal shorted.
" " f H R H . ¢ Line voltage volts a

(Sound Carrier) 12 MC. lat top appearance, proper band width and correct marker location; see figure 17 o vol‘?ges measured. with & vacuum-tube voltmeter between tube
If curve cannot be made to resemble response curve, figure 17, check to be sure all instructions have been followed. Check tubes . :1051[:;;: :Tl\r;:})sl a:ndd i‘,‘fg;";\}‘ﬁ'?%;’,f:f{“;:ﬁ ,l::;::::g' with tube
2 V101 and V102 and repeat alignment. in socket. Use an adapter or lift tube out of socket just high

enough to allow a needle point probe to contact tube pins.
Voltages at pins 6 and 3 of V101 (6BZ7) must be taken as de-

Important: After replacing tubes, it may be: necessary to check “VHF Tuner RF And Mixer Alignment”.

* Before ?roc9eding, detune slug A2 exactly 3 turns counter-clockwise. After completing this alignment, return slug A2 to its original setting
by turning it exactly 3 turns clockwise.

scribed above or no voltage reading will be obtained.
e Voltages at V306 measured from top of socket with tube removed.
e B4 voltage at terminal of VHF.-UHF switch taken with tuner in

Caution: Use extreme care to avoid damage to coils or slugs. UHF position.

o Voltages marked with an asterisk (*) will vary widely with con-
[ trol setting.

C - %] CAUTION
I i rdb Pulsed high voltages are present on the cap of V405, pin 3 of
01P SHOULO NOT —H o V407 and on the filament terminals and cap of the 1B3GT tube. NO
EXCEED 30% OF ATTEMPT SHOULD BE MADE TO TAKE MEASUREMENTS

4508

Full skirt of curve will not be visible uniess generator sweep

©John ¥. Rider

;R(I)QM THESE POINTS WITHOUT SUITABLE TEST EQUIP-
ENT.

Picture tube 2nd anode voltage can be measured from the 2nd
anode connector and should be taken only with a high voltage in-
strument such as a kilovoltmeter or a vacuum-tube voltmeter with a
high voltage probe. 2nd anode voltage is approximately 15 KV.
Proper filament voltage check of the 1B3GT tube may be made by
observing filament brilliancy as compared with that obtained with a
1.5 volt dry cell battery.

l— 4.5 uG—! %[ efg: © [I © %

e ' - —
a1.25mc /" NCALG = {:] ]%%@g
MARKER MARKER ) NS AB=—AI7

el loo = W

' v

width extends beyond 12 MC.

Figure 18. Bott Vi f T Showi
Figure 17. IF Preamplifier Response Curve. b samulifier Adjustments.

IF Preamplifier Adjustments.

PRODUCTION CHANGES

Production changes are coded RUN 1, RUN 2, etc., as given in the
headings below. Run number (stamped on chassis) indicates that this
chassis has the change(s) incorporated which are explained under that
particular run number heading below, as well as all changes ( lower run
numbers) made prior to that time. At the start of production chassis were
stamped RUN 1; a few chassis were not stamped with a Run number.

CHANGE IN SYNC CiRCUITS
Run 2 and higher

2.7 megohms to 3.3 megohms, R417 was changed from
47,000 ohms to 27,000 ohms. The above changes were

In sets stamped Run 2 and higher, R330 was changed made to improve vertical sync and correct bending at top
from 18,000 ohms to 27,000 ohms, R416 was changed from of picture.

1€-¥1 39vd AL TVdIwav
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SCHEMATIC NOTES

Run numbers are rubber stamped at the rear of the chassis.

®, @,@,@ etc. indicate alignment points and alignment connections.
IMPORTANT: Before making waveform and voltage measurements, see instructions

on this page.

VHF TUNER 94D64-2
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Figure 20. Schematic for 20L2 Chassis.
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RESISTORS

Sym. Description

Rl 470 ohms, %2 watl........ccovoviviiinnnnn,
R2 6,800 ohms, 14 watt...................un
R3 1,000 ohms, %% watt.......coovivininnenn
R4 100,000 ohms, % watt..........coivvvnnen
RS 270 ohms, Y4 watl......oonviiveinriennnes

R101 22,000 ohms, % watt.........ccoovnevinnn.
R102 47,000 ohms, ¥4 watt...............ounen
R104 120,000 ohms, 14 watt........cccovvvvnnns
R105 820,000 ohms, 14 watt.............co0vnnns
R106 470,000 ohms, 4 watt....................
R107 1,500 ohms, 1 watt.........ccoovvveunnnn.
R108 100,000 ohms, 24 watt...........ccovvunnn.
R109 8,200 ohms, %4 watt..............ovvunne.
R110 15,000 ohms, %4 watt.....................
R111 4,700 ohms, % watt (Part of M103).......
R112 3,300 ohms, 1 watt......ooivvvvernunnnns
R114 100,000 ohms, % watt....................
R115 100,000 ohms, % watt....................
R116 10,000 ohms, % watt.....................
R117 10 ohms, % watt......cvevenvunennennan.,

R201 470,000 ohms, % watt..........covvnnn..
R202 100 ohms, %4 watt, carbon only............
R203 330 ohms, 24 watt.......c.oovvvenrnnnenn.n.
R204 10,000 ohms, %4 watt..........co0ovuvnnn..
R205 10,000 ohms, % watt.....................
R206 390 ohms, % watt.........cccovvunueinnn,
R207 47,000 ohms, % watt.....................
R208A 1 megohm, Volume ]
R208B 1,000 ohms, Contrast§
(R208 includes switch S501)
120 ohms, % watt.......cooviiuiiiinnnn.
B2,000 ohms, 2 watt..........c.ovvveaven.
2 megohms, Tone control.................
470,000 ohms, Y5 watt................0uun
2,000 ohms, % watt, 5%........c.cv... P
1 megohm, %% watt..........ooiniiiiinns
510 ohms, %2 watt, 5% ..........oooiiiat
1,000 ohms, 2 watt................oconnns
2,700 ohms, 2 watl.........ovvvnnnnenanns

100,000 ohms, 14 watt........ccocvvvenenn
1,000 ohms, % watt..........covvvevienn.
47 ohms, % watt, carbon only.............
1.5 megohms, % watt.....................
1,000 ohms, %% watt..............ccoovn.
24,000 ohms, %4 watt, 5% ........cccvnn..
1,000 ohms, %4 watt.........coiveininenn.
68 ohms, £ watt, carbon only.............
1,000 ohms, %2 watt........co0ovnvinnnenn..
24,000 ohms, 1% watt, 5T et
150 ohms, %4 watt. .. ...,
330 ohms, % watt..........cooviiieiienn.
56,000 ohms, 4 watt.....................
47,000 ohms, % watt..............ooun..
2 megohms, DX Range Finder control....
470,000 ohms, %4 watt....................
4,700 ohms .......... ... ... o il
5,600 ohms, %% watt.................c....
33,000 ohms, %% watt.....................
22,000 ohms, %4 watt......................
6,800 ohms, % watt.................couuen
33,000 0hms .....covviiiiii i
10,000 ohms ...,
2,200 ohms, 2 watt..........0ovvunvennn..
See R222

(18,000 ohms, % watt (in chassis

R330 1 stamped RUN 1).......................

R209
R210
R213
+R214
R215
+R217
R219
R221
R222

R304
R305
R306
R307
R308
R309
R310
R311
R312
R313
R3l4
R315
R316
R317
R318
R319
R320
R321
R323
R324
R325
R326
R327
R328
R329

27,000 ohms, 4 watt (in chassis

stamped RUN 2 and higher)............
270,000 ohms ............cciiiiiiini.,
180,000 ohms ................. ...l
100,000 ohms, Brightness ................
4,500 ohms, S watt..............oi.oun
1,000 ohms, % walt.........cooovvevan...
330 ohms, Y watt........................
3.3 megohms, %% watt.....................
15 megohms, % watt.....................
680,000 ohms, Y2 watt...........c.onvvvnnn,
22,000 ohms, ¢ watt.....................
8,200 ohms, %4 watt...........c.cvvvuvunnn.

*R331
R332
R333
R334
R335
R336
R337
R338
R339
R401

+R402

Part No.

60B 8-563
Part of T303
75C 163
60B 8-474
Part of 1302

60B 8-333
60B 8-223
60B 8-682
Part of L305
Part of L306
60B 20-222

60B 8-223
60B 8822

R417

R418
R419
R420
R421
R422
R423
R424
R425
R426
R427
R428
R429
R430
R431
R432
R433
R434
R435

R436

R437
R438
R439

R44l
R442
R443
R#44
R501
R503
R504

Cl
Cc2
C3

Cs
Ceé

C9

Clo1
C102
Cl103
C104
C105
C106
C107
C108
C109
C110
Cl1
Cl12
C113
Cl14
Cl115
Cl16
C117
C119
C120

RESISTORS CHASSIS PARTS
8,200 ohms, % watl. ... 60B 8-822 CAPACITORS
fszBOh:ls, V;rllcal Hold.............. g)g ;31-% C121 5 mmfd, 5%, N90O temp. coeff. ........... 94D 64-100
24 IR ) WEgoa00a00002222 300000 g C122 001 mfd, min, ceramic................... -94D 64.101
10'000 ‘:‘h"‘s;/:/é watt, 5%. .. ggg ;{gg C201 6.8 mmfd, ceramic N330 temp. coeff. ...... 65C 6-71
megohm, wall, ..o . C202 20 mmid, 5%, ceramic.........cooovviinnn. 65C 6-51
25 megohms, Height.................... 75C 133 (203 005 mfd, 450 volts, min, ceramic.......... 65C 10-1
1 megohms, % watt..................... 60B 8-105 (204 180 mmfd, 5%, N030 temp. coeff. ......... 65C 6-59
820 ohms, 75 watl...........ooiiiin, 60B 8821 (205 4 mfd, SO volts, electrolytic............... 67A 4.9
3,000 ohms, Vert. Lin. ................. 75C 137 C206 500 mmfd, ceramic....................... 65C 6-6
560 ohms, 2 watt (part of T403)........ 60B 8-561 (C207A 20 mfd, 150 volts)
560 ohms, % watt (part of T403)........ 60B 8561 (C207B 60 mfd, 200 volts| )
2,700 ohms, Y2 watl.......ovveevnrnnns. 60B 8-272 (C207C 40 mfd, 350 volts| electrolytic ............. 67D 15-23
56,000 ohms, %5 watt.................... 60B 8-563 207D 60 mfd, 350 volts)
2.7 megohms, %, watt (in chassis C208 .0022 mfd, 600 volts, paper................ 64B 9.17
stamped RUN 1) ...................... 60B 8-275 C209 01 mfd, 600 volts, paper.................. 64B 8.13
3.3 megohms, %% watt (in chassis C210 .0047 mfd, 600 volts, paper................ 64B 9-15
stamped RUN 2 and higher) ........... 60B 8335 1C214 .01 mfd, 600 volts, paper.................. 64B 813
47,000 ohms, % watt (in chassis C215 50 mmfd, ceramic..........ooouuuniiiai.n. 65C 6-4
o7 caped RU,/’;‘ S 9e08e00ge0e T uos 60B 8473 (216 80 mfd, 350 volts, electrolytic.............. 67D 15-64
,000 ohms, watt (in chassis )
stamped RUN 2 and higher) ... ........ 60B 8273 C217 .01 mfd, 600 volts, paper.................. 64B 8-13
150,000 ohms, % watt......cooovvuvn.... 60B 8-154 C301 72 mid, 5%: ........ 1099000900000° 50903008 Part of 1.308
2200 ohms. 1& L | P 60B 8-222 C302 .001 mfd, min, cgramlc ............... . ... 65C 6-41
2,200 ohms, % Wall..................... 60B 8-222 G303 22 mmfd, ceramic (part of L301) mnges - 65C 6-86
l‘ megohm '1/1 WAL e e oo 60B 8.105 €304 15 mmfd, ceramic (part of L301).......... 65C 6-50
2,200 ohms, % Watt.........oooiiiniin 60B g.222 C305 001 mfd, min, cerapic..............oouene 65C 641
100,000 ohms, Y% watt, 5%. . ...... oo ... 60B 7.104 €306 .005 mfd, 450 volts, min, ceramic.......... 65C 10-1
100,000 ohms, Y% watt, 5%............... 60B 7.104 C307 005 mfd, 4?0 volts, min, ceramic.......... 65C 10-1
4.7 megohms, Yo Watt.............oo..... 60B 8.475 C308 .001 mfd. min, CETAMIC. ..o veeecninniieie. 65C 6-41
470,000 ohms, Yo Watl.,....oueeernnn... 60B 8474 C309 120 mmfd, ceramic (part of T303)......... 65C 6-66
47,000 ohms, 2 WAll. ... oooveennrnnsenn.. 60B 20-473 C310 18 mmfd, ceramic (part of T303).......... 65C 691
5,600 ohms, % watt (part of L401) .. ... .. 60B 8.562 C311 47 mfd, IOQ volts, PAPer...........oiitn 64A 101
1, w . C312 .001 mfd, min, ceramic.............ccoouunn 65C 6-41
1,500 ohms, % watt..................... 60B 8152
120,000 ohms, %6 Watt...........ooeeuen. 60B 8.124 C313 6.8 mmfd cer, l‘{330 temp. coeff. ........... 65C 6-71
25,000 ohms, Hpriz. Hold............... 75C 13.28 C314 01 mid, CEFRMMIC. ettt 65C 10-3
100,000 ohms, ¥4 WAt . .vveeeeeennnn.ns 60B 8-104 C315 Electrolytic ..o See C423A
150,000 ohms, Horiz. Drive............. 75C 13-29 *C316 150 mmid, mica..............ooiiiiiin, 65B 21.151
5,600 ohms, % watt...........coovunn. 60B 8-562 *C€317 .01 mfd, 600 volts, paper.................. 64B 813
82 ohms, % watt, carbon only............ 60B 28-31 C318 .22 mid, 400 volts, paper.................. 643 934
{1 megohm, % watt........coovevniniinnn. 60B 8-105 €319 18 mmid, mica... ..ot 65B 3-
1470,000 ohms, %4 watt (in later models) ....60B 8-474 (€320 2.2 mn;fd, 10%, cer, NPO temp. coeff. ..... (}S)SC 6-‘81(‘)308
47 ohms, 1 watt......................... 60B 14-470 C322 001 mid. ... art o
82 ohms, % watt, carbononly............ 60B 28-31 (€323 .005 m:j. 450 vollls, min, ceramic.......... 65(; ;011
8,200 ohms, 2 watt..............c..oouuans 60B 20-822 $C403 .002 mfd, 600 volts, paper................. 64B 5-
1,200 ohms, 2 watt. ..., 60B 20-122 $C404 .005 mfd, 600 volis, paper................. 64B 5-12
4.7 ohms, Y% watt, carbon only........... 60g 28-11 3C405 .005 mf(::i 600 vol!ls, PAPET. ..ttt 6;3 2-11272
1,000 ohms, 2 watt....................... 60B 20.102 C406 .0047 mid, 500 volts, mica................. 6 -
1,000 _ohms, % watt (part of T403)....... 60B 8.102 C407 .047 mfid, 600 volts, paper, 10%............ 64A 2-14
3.9 megohms, Y2 Watt. . .....oovvivnin.... 60B 8-395 C408 .1 mfd, 600 volts, paper................... 64B 97
270,000 ohms, 1 watt.................... 60B 14.274 C409A 100 mnfd, SO voltsl |y oy 67D 15-22
3R o C409B 80 mfd, 350 volts)
10,000 ohms, 5 watt, 5% .......covnn.. 61A 17-2 a . 25.1
1,200 ohms, 2 watt 60B 20.122 C410 20 mid, 475 voits, electrolytic.............. 67A 25-
5 JCRALLLEEERRCHONROEONRETE S0 St C411 .1 mfd, 200 volts, paper................... 643 9-3?02
CAPACITOR C412 001 mfd, Mica....counurrereeaaineennn 65B 21-
¥ C413 001 mfd, mica...........cooiiiiiiiiiinn 65B 21.102
68 mmfd 10%, ceramic.................. 94D 66-51 C415 .0047 mmfd, 300 volts, mica............... 65B 9.15
25 mmfd, 5%, cer, N750 temp. coeff. ..... 94D 66.52 C416 .047 mfd, 400 volts...........ccoooeeninns 64B 9-28
.68 mmid, 10%, ceramic................. 94D 66.51 C417 .0022 mfd, 600 volts...............covuenn 64B 8-17
390 mmfd, silver mica .................. 94D 66-53 C418 0039 mfd. .....c.c.iiiiiiiiii e Part of L401
800 mmfd, min, ceramic feed-thru ....... 94D 6654 C419 390 mmfd, mica....... ..ot 65?3 g}g?{
800 mmfd, min, ceramic ................ 94D 66-55 C420 270 mmid, mica. ... ... 65 -
390 mmfd, min, ceramic feed-thru ....... 94D 66-56 C421 .01 mfd, 450 volts, ceramic................ 65C 10-3
390 mmfd, min, ceramic feed-thru ...... 94D 66-56 C422 .1 mid, 400 volts, paper................... 64B 9-76
68 mmfd, 3%, ceramic................... Part of M10 C423A 10 mid, 300 volts{ 1 Iytic 67D 15-33
5 mmfd, 5%, €t 0mfd, 25 volts§ € €CHOINE oo
8 mmtd, 36, coramie. L1 Par 10 ozt D47 . 400 votn, pape. . cvenrssee 648 920
3 mmfd, 10%, ceramic................... 94D 64.86 C425 047 mfd, 600 volts, paper, 10%............ 64A 2-14
6.8 mmfd, 10%, ceramic................. 94D 64.85 C426 .047 mfd, 600 volts, paper, 10%............ 64A 2-14
.5 to 3 mmid, ceramic trimmer........... 98A 4523 C427 47 mmfd, 5%, 1,500 volts, mica 65B 1.64
001 mid. min. ceramic. .. vvvvins.onn. v ee. 94D 64-101 (part of T403) . .ovvvvvivnneiiiiinns 6 ¥
.5 to 3 mmfd, ceramic trimmer............ 98A 45.23 $C428 .01 mfd, 600 volts, paper.................. 64B 8-13
1.5 mmfd, 15%, cer, NPO temp. coeff. .... 94D 64.87 $C429 .01 mid, 600 volis, paper.................. 64B 8-13
800 mmfd, min, ceramic feed-thru......... 94C 3790 C430 .1 mfd. 400 volts, paper...........oooevvne 64B 9-26
800 mmfd min, ceramic feed-thru......... 94C 3790 C501 Electrolytic .......covimviiniiiiiiiiene See C207D
800 mmfd, min, ceramic feed-thru......... 94C 3790 C502 Electrolytic ........ccoiiiiiiiiiiiiiee See C409B
800 mmfd, min, ceramic feed-thru......... 94C 37.90 C503 .1 mid, 400 volts, paper.............oeuvnn 64B 9-26
47 mmfd, 10%, ceramic.................. 94D 64-88 C504 .1 mfd, 400 volts, paper................... 64B 9-26
47 mmfd, 10%, ceramic.................. 94D 64.88 Speaker
220 mmfd, 10%, ceramic................. 94D 64-89 10" PM (includes choke)................. 78B 80-2
.5 to 3 mmfd, ceramic trimmer........... . 98A 45.23 5" PM (includes choke and output
S to 3 mmfd, ceramic trimmer............ 98A 45-23 transformer) ............ociiiiiiiiiia 78B 792
10 mmfd, 10%, cer, N750 temp. coeff. ...... 94D 64.91

L1

L4
L5

L101
L102
L103
L104
L105
L106
L107
L108

Sym.

L109

COILS, TRANSFORMERS
Trap Coil ]

Trap Coil § <= r oo B -fgearrceess 94D 66-57
Coupling Coil ..........c.coiviiiiiin.. 94D 66-58
Cathode Choke ...................... ... 94D 66-59
Heater Choke ........................... 94D 66-60
Heater Choke ........................... 94D 66-60
Trap Coil ... ..ot Part of M101
Trap Coil .. ..ot Part of M101
Trap Coil ............ ... it Part of M101
Antenna Matching Coil.................... Part of M101
IF Preamplifier Coil,..................... Part of M103
IF Preamplifier Coil...................... Part of M103
IF Preamplifier Coil...................... Part of M103
Antenna Coil (Stamped 2U, 3U, etc.)
for Channel #2............... 94D 64-527
for Channel #3............... 94D 64-53
for Channel #4............... 94D 64-54
for Channel #5............... 94D 64-55 For
for Channel #6............... 94D 64-56 94D 64-2
for Channel #7............... 94D 64-57 VHF
for Channel #8............... 94D 64-58 tuner
for Channel #9............... 94D 64-59 only
for Channel #10.............. 94D 6460
for Channel #11.............. 94D 64-61
for Channel #12...... R 94D 64-62
for Channel #13.............. 94D 64-63)
COILS, TRANSFORMERS
Description Port No.
Mixer—Osc. Coil (Stamped 2, 3U, etc.)
for Channel #2............... 94D 64.72)
for Channel #3............... 94D 64-73
for Channel #4............... 94D 64.74
for Channel #5............... 94D 64.75 For
for Channcl #6............... 21D 6476 21D 63-2
for Channel #7............... 94D 64.77 VHF
for Channel #8............... 94D 64.78  tuner
for <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>