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INPUT CONIo.l ' 

SYMBOL NO. 

Cl 
C2, C3 
C4 
C5A/ B 

C6 

Rl 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 

Tl 
T2 

Vl,V2 

XV1,XV2 

M5215A PRINTED CHASSIS PREAMPLIFIER 

PARTS LIST 

GATES PART NO. DESCRIPTION 

506 0028 000 Capacitor, .1 mfd., 400 V. 
506 0027 000 Capaci t or, .47 mfd., 400 V. 
506 0026 000 Capaci t or, .47 mfd., 200 V. 
5?4 ~ 000 Capacitor, 30 -30 mfd., 

c,()/ 350-~. 3~(' .: 
500 0759 000 Capaci tor, ~09 mmfd., ')00 V. 

yO b~ 
540 04~ 000 Resistor, ~~K ohms, 1 W. 10% 
540 0470 000 Resistor, 1500 ohms, 1 W. 10% 
540 0503 000 Resistor, 820K ohms, lW. 10% 
540 0494 000 Resistor, 1 50K ohms, 1 W. 10% 
540 0493 000 Resistor, 120K ohms, 1 W. 10% 
540 0329 000 Resistor, 750 ohms, 1 W. 5% 
540 0758 000 Resistor, 33K ohms, 2 W. 10% 
540 0481 000 Resistor, 12K ohms, 1 W. 10% 
540 0068 000 Resis t or, 6200 ohms, 1/2 W. 5% 

478 0145 000 Input Transformer, AI-]0426 
478 Oll8 000 Output Transformer, AO-I0427 

370 0144 000 Tube, EF86 

404 0059 000 Socket 

ORDERING REPLACEMENT PARTS 

When orderi ng a replacement component, p l ease refer to the parts 
list. Identi fy t he component by its symbol number and if pos
sible its Ga tes' part number. The type of equipment i n which 
the part is u sed is also necessary .• This procedure wi ll insure 
the custome r r eceiving t he correct component and a t the earlies t 
possib l e dat e. 

~~~ 
ii:;'" 

GATES RADIO COMPANY 
QUINCY . ILLINOIS 

LIS T O F P .... RTS 

B- ("82. ·' '3 
SCA.L E 

XV2 
(,57) 12.8V. 

T2 

c'!1L:
o

-I

'04U

:;; ' g~~-1 

47 ~: c_K 

~l,~'WI 
C4 ~~t±J 

t-. >~ 1.47 Rr"IG"D cr>rtJ 

"50 x tI U) 
\0-

VOL-TAGlE-OS SHOW"l AR.E ~s MEA":JUR.."E:.Q _ 

ON CONSOI."X" W\TI-\ ~ I OV. D.C.AS 

PLATE Pow£R SOURC.E WITt-! - G.O't)BM 

1000 CYCLE \ 'SOA S\(;lIl,\L.. · 

'2.'50 v R8 

CSA 
I Z KJ\... 

--po 

31.JV. 
2.7C. V R~ 

8.+ 
CD 2. OQ ~"'-

C58 

,0 
";;Jt . 

x--D 
FIL . 

x---o 
ISO -"- - B LU E t BR.O"'''' 1 JUM'PER RED!! RcD/ Y ELLO'" 

50 J>.. - BLUE. S"-o""",,, JUM?EIl S\.\lE .RED 

ALL D, C. MtA.5\JRtMENTS WIT\O\ 2,0 K ~I VOL, MI:: T£A. 

AU .. RoM. S $1c;.NA\...S (, ) M£~SUR.(O WITH V.I.V.M.: 

JU>-II'ER. RE1:>/yrLLo",,¢ %1>.0,.,,'" 

OUTPUT co",,,,. 
~O ()J\", - G~E£N § YEL\.~W • JUt--\PER BL4.C.K t BL.A.t!s;/W\-\tT'E 

ISOA - G, 'UE'" liYELLDW,JUMP ..... GR."\!'" tacR~t<, l w"'T!i. 
Ju M I='i: g, BL A CK. t YtLl.OW 

ALLoW 20% iR.R.OR. ON MO~T RC",t:IIN<"..c; . 

I PREAMP SCHEMATIC M52 15A IN 
.... u .. Of'~:~TUS ...... ""c.to~ ~ 10K., I MTL I""· ....... -....... ... ;1: 

C"~ . .. . ... ...... .. ••• . .... U ' 

B-G,S 205 

,5z0:} c>c l 

o 
Q 

III 



M5215A PRINTED CHASSIS PREAMPLIFIER 

INSTRUCTIONS 

Gates' M5215A Print ed Chassis Preampljfier was developed 
primarily for use in the new line of consoles. However, 
where the output levels permit, it may be used for an 
isolation amplifier or booster amplifier as well as a 
microphone preamplifier. Its small size and excellent 
electrical characteristics are due, to a great extent, 
to the use of the printed chassis wiring employed. 

The schematic diagram, 826 8205 001 shows the circuit 
and external connections. It is a two stage amplifier, 
using a pentode connec t ed EF86 tube in the first stage 
and a triode connected EF86 tube in the second stage. 
Negative feedback is t aken from the plate of the second 
stage back t o the cathode of the first stage. This com
pensates for differences in t'lbe characteristics, reduces 
dis tortion and noise. The triode connected stage is shunt 
fed into the output transformer to allow small size and 
best operation of the transforffier. The amplifier is con
nected 150 ohms in and out, in the factory. The ~chematic 
diagram shows the possible changes in impedances. 

GATN:. 
RESPONSE: 
DISTORT ION : 

NOISE: 

TUBES: 
POWER: 

SIZE: 
WEI GHT: 
INPUT IMPEDANCE: 
OUTPUT I MPEDANCE : 

SPECIFICATIONS 

40 db , +1 db @ 1000 ~ycles. 
+.5, -1:5 db from 30 to 15,000 cycles. 
.5% or less from 50 to 15,000 cycles @ 
-6 dbm output. 
1% or less f rom 50 to 15,000 cycles 
@ +4 dbm output. 
90 to 95 db below +10 dbm output, or 
a relative input noise of -120 to -125 
dbm. 
Two EF86. 
+275 to +310 volts DC @ 5 ma., 6.3 voJts 
AC @ 0.3 amps. 
3-5/8" high , 4-5/8" lonl2; and 2-3/8" wide. 
10 ounces. 
30/50 - 150/250 ohms. 
150/250 - 500/600 ohms. 

SOCKET VOLTAGES 

VJ :. p in 3 
Din 't I 
Di n & L 

1.2 v . 
46 v. 
95 v. 

V2: p in 3 
pin 2. I 
pin ~, 

2.8 v. 
125 v. 
125 v. 

Al l measurements taken wi t h a 20,000 ohm per volt meter. 
Use Simpson Model 260 or equivalent. Allow 20% vBriation 
in most readings. 

I.B. 888 0 713 001 
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Symb ol No. 

R5, R6 
R7 
R8 
T1 

VI 

XVI 

3/2/ 62 

Ga t es St ock No . 

540 007 3 000 
540 0196 000 
540 0192 000 
4 78 0145 000 

370 011 6 000 

404 0059 000 

Description 

Res., 10K ohm , 1/2 W, 5% 
Res., 33K ohm , 1/2 w, 1 0% 
Res., 15K ohm, 1/2w. 1 0% 
Tra nsformer, Input 

Tube, 12AX7 

Socket, 9 p i n 
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SyIlbo l No. 

Rl 
R2 
R3 
R4 
R5 

Cl 
C2 
C4 
C5 , C7,C8 
C6 
CI 0 
C3 

Rl ,R5 
R2,R6 
R3,R7, 
R1 2,R13 
R4 
R8 
R9 
RI0 
Rl l 
R14 
R15 
R1 6 
R17 
R22 
Tl 
T2 

Vl ,V2,V3 
V4 

XVl ,XV2, 
XV3 , XV4 

CIA , CI B 
C2 
C3 
C4 
C5 

Rl 
R2 
R3 
R4 

3/ 2/62 

PAD ASS:EMBLY FOR STUDIOETTE 

Gat e s St ock No . 

540 0021 000 
540 0044 000 
540 0066 000 
540 0055 000 
540 0062 000 

Descript ion 

Res. , 68 ohw, 1/2 w. 5% 
Res ., 620 ohn, 1/2 w. 5% 
Res . , 5100 obn , 1 / 2 W. 5% 
Re s. , 1800 ohD, 1/2 w. 5% 
Res. , 3600 ohD , 1/ 2 w. 5% 

BASI C PRO GRAI1 AMPLIFIER, l"l6142L 

524 0079 000 Cap ., 15-15- 10 Dfd., 450 v. 
524 0062 000 Cap ., 20- 20 nfd., 450 V. 
506 0026 000 Cap. ? . 47 wf d., 200 V. 
506 0028 000 Cap. , . 1 Dfd., 400 V. 

Cap. , (Det . by Freq. Response ) 
506 0009 000 Cap . , 2 . 0 Df d" 200 v. 
516 0076 000 Cap . ~ .0056 u f ., 1 KV. 

540 or/9 000 Res., 1200 ohn, 1/2 W. 10% 
540 0214 000 Re s ., 1 negohD, 1/ 2 W. 10% 

540 0204 000 Re s . , 150K ohD, 1/ 2 w. 10% 
550 0198 000 Master Gain Contro l , Consol e Rl 
540 0056 000 Res., 2000 ohD, 1/2 w. 5% 
540 0190 000 Res., 10K ohw , 1/2 W. 10% 
540 0188 000 Res o, 6800 ohn , 1 / 2 W. 10% 
540 021 3 000 Re s . ~ 820K 000 , 1/2 V.I . 10% 
540 0046 000 Res . , 750 ohn, 1 / 2 W. 5% 
540 0060 000 Res. , 3000 000, 1/2 w. 5% 
540 0119 000 Res., 820K o hI] , 1/2 W. 5% 
540 0202 000 Re s . , l OOK ohD, 1/ 2 W. 10% 
540 0049 000 Re s . , 1000 011D? 1/2 \,]. 5% 
478 0143 000 Input Tr ans fo r ner 
478 0120 000 Output TransforDer 

370 0144 000 Tub e , EF86/6267 
370 0195 000 Tube, 12.i1.U7A 

404 0059 000 Socke t 

PRINTED WI RING, f10N-BOOSTER M1FLI FI ER 
222 1292 .Q01 

524 0062 000 Cap. , 20- 20 Dfd., 450 V. 
506 0028 000 Cap . , . 1 nfd., 400 V. 
522 0120 000 Cap . , 8 n f d n, 350 V. 
508 0033 000 Cap . , . 15 rSd., 200 V. 
500 0035 000 Cap . , .00027 Dfd., 500 V. 

540 018 2 000 Res . , 2200 ohn, 1/ 2 W. 10% 
540 0097 000 Re s . , lOOK ohD, 1/2 W. 5% 
540 0205 000 Re s. , 180K ohn, 1/2 w. 10% 
540 0053 000 Res. , 1500 oho, 1/2 W. 5% 
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8ymbol No. Ga tes 8tock~. Description 
81,82,816,818 602 0007 000 Lever 8witch 
83,84,85, 
86,87,88, 
89,810~81 1 , 
817,819,820 602 0005 000 Lever 8witch 
812,813, 
814,S15 602 0009 000 Lever Switch 

TIOl 
TI02 
TI03 

TBl 
TB2 
'TB3 

VIOl 
VI02 
VI03 

XFIOl 

XV I 0l 
XVIO'2,XVI03 

478 0009 000 
478 0110 000 
472 0056 000 

6 14 0376 000 
614 0377 000 
614 0075 000 

370 0133 000 
370 0001 000 
370 0002 000 

402 0022 000 

404 0016 000 
404 0037 000 

Transformer 
Out put Transformer 
Power Transformer 

Terminal Board 
'Terminal Board 
Terminal Board 

Tube, GZ34 
Tube, OA2 
Tube, OB2 

Fuseholder 

Socket, MIP-8T 
8ocket, 7 pin. min. 

10 WATT JVIONITOR Al'1FLIFIER, PRINTED BOARD A88 I Y. 

CIA,CIB 
C2,C4,C5 

C3,C6 

C7 

C8 

C9,CIO 
R4 
Rl,R3,R5, 
R9,RIO 
R2,R17 , R18 
R6,Rl1,R12 
R7,R16 
R8 
R1 3,R14 
R1 5 
R19,R20 

TI02 

Vl ,V2 
V3, V4 

XV l ,XV2, 
XV3,XV4 

3/2/62 

524 0062 000 
506 0028 000 

522 0289 000 

508 0143 000 

506 0026 000 

522 01 29 000 
540 0190 000 

540 0202 000 
540 0182 000 
540 0104 000 
54 0 0178 000 
540 0032 000 
540 0733 000 
540 0186 000 
540 0044 000 

370 0116 000 
370 0143 000 

404 0059 000 

Cap . , 20-20 mfd., 450 V. 
Cap., .1 mfd . , 400 V. 
(m-in. l ead l engt h 1/4") 
Cap., 25 mfd., 25 V. 
(min. l ead l ength 1/4") 
Cap., .0056 mfd., 400 V. 
(min. l ead leng t h 1/4") 
Cap., .47mfd. , 200 V. 
(min. lead l ength 1/4 11

) 

Cap., 4 mfd., 450 V. 
Res., 10K o~, 1/2W. 10% 

Res., l OOK ohm, 1/2 i.rJ, lOO"b 
Res. , 2200 ohm, 1/2 W, 10% 
Res. , 200K ohm, 1/2 W, 5% 
Res., 1000 ohm, 1/2 W, 10% 
Res., 200 ohm, 1/2 VJ, 5% 
Res., 270 ohm, 2 IN, 10% 
Res., 4700 ohm, 1/2 W, 10% 
Res. , 620 ohm, 1/2 W, 5% 

output Transformer 
(Part of overall assembly ) 

Tube , 12AX7 
Tube, EL84 

8ocket , 9 pin 
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8ymbol No . 

AP1 ,AP2 

AT1,AT2 
AT3 , AT4 

AT5 
AT6 
AT7 

CI 0 l,C102 , 
CI03 
CI04 
CI 05 

FI0 l 

J l , J2 

KI01 ,KI02 

LI01 , LI02 

f11 

RI 01 , RI 02 
RI 03 , RI04 
RI 05 
RI 06 
RI 07 , RI08 
RI 09 

Rl10 
Rlll 
Rl 12 

Rl13 
Rl14 

3/ 2/ 62 

PART8 LI 8T 

Gat e s 8to ck No . Des c ription 

994 5215 001 Preamp lif i e r , pr i nted wiring 

554 0 234 000 
554 0235 000 

937 7942 002 
550 0160 000 
5 50 01 98 000 

524 0062 000 
522 0299 000 
506 0007 000 
506 0005 000 

398 0020 000 

612 0284 000 

572 0072 000 

476 0012 000 

630 0072 000 

540 061 3 00 0 
540 0611 00 0 
540 0073 000 
540 0104 000 
540 0724 000 
552 0541 000 

540 0628 000 
552 001 3 000 
540 0468 000 
540 0043 000 

540 0033 000 

540 0031 000 

540 0056 000 

540 0029 000 
540 0190 000 

540 0044 000 

540 0210 000 
540 0043 000 

Attenuator, 1 50/300 ohms 
Attenuator ~ 150/300 ohms 
w/Cue p OSe 
VU Matching & I so l at ion Pa d 
Contro l, 10K ohm 
Dua l Control , l OOK ohm 

Cap ., 20-20 mfd ., 4 50 V. 
Cap . , 250 mfd ., 50 V. 
Cap ., . 5 mfd., 200 V. 
Cap . , . 1 mfd., 200 V ~ 
( used on 812 & 81 3 ) ( 81 & 82 ) 

Fuse , 3 amp ., 3 AG 

Phone Jack 

Relay 

Filter Re a ctor 

VU me ter , B 8cale , Mod e l 14 2 , 
il l umina ted , (Ca l . f or non
mag . pane l ) 

Res ., 1200 ohm , 2 W, 5% 
Re s ., 1000 ohm , 2 W, 5% 
Res ., 10K ohm , 1 / 2 W, 5% 
Re s . , 200K ohm , 1/2 W, 5% 
Res. , 27 ohm , 2 W, 10% 
Ba lance Contr o l , 100 ohm , 
3 W,Wirewou nd 
Res ., 5100 ohm , 2 W, 5% 
Res., ~5.0 o..b..Il4 .. 10_ W ~ Ad j. 
Res. , 1000 ohm , 1 W, 10% 
Res . , 560 ohm , 1 / 2 W, 5% 
(Us ed on 812 ,813, 814 ,815) 
Res. , 220 ohm, 1 /2 W, 5% 
( Us ed on 812 , 813,814 ,815 ) 
Re s ., 180 ohm , 1/2 iJ , 5% 
(Us ed on 88,89, 810 ,811 ) 
Res . , 2000 ohm, 1/2 W, 5% 
(Used on 816 wir ing Di agram ) 
Res., 1 50 ohm, 1/2 W, 5% 
Res., 1 0K ohm, 1 /2 \-/, 1 0% 
(for Mon . Booster B+ ) 
Res. , 620 OhIl, 1/2 W. 5% ." 
(Ueed OIJ. 816 Wiring DiagraD) 
Res. , 4 70K opo, 1/2W. 10% 
Res o t 560 OM, 1/2W. 5% 
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cui ts of t he console. The Gat es /1-572 0001 000 relay may 
b e us ed as a s l ave re l a y for this operation. It has a low 
current 115 volt, 60 cycle coil and has ono se t of A ( norm
a lly open) cont~cts. The contac t s may be used to parallel 
the n ormal t urntable or t ape machine contacts. The machine s 
may be cued i n advance, t hen switched on from the console. 
Nos t t a p e machine s have ful l remot e control f aci l ities 
avai l ab l e in the form of a smal l remo t e cont r ol box or 
switches. I nvestigate these b e fore modifying the console. 

We woul d like to emphas ize t hat a ll modifications b e care
f u lly s tudi ed for possible s ources of operat ional or tech
nical t rouble before start ing the job. Sufficient t ime 
must be a llowed t o permit t h e modif i cation to be ins t a l led 
and t h oroughly checked b efore it is u s ed. Nake a p ermanent 
r ecord of the modific a tion by makin g drawings (or marking 
existing dr awings) and any written description that will 
help you rememb e r all of the details. The r eco rd should be 
suffic i ent to enabl e othe r members of your s taff t o under
stand it a lso. Exp l ain t he new opera tion to the operators 
s o that t hey will not make mi stak e s . Inc l ude a ll neces s ary 
p arts on your ma intenanc e schedule. 

ORDERING HEPLACENENT PARTS 

1rJhen ordering a rep l aceme nt c omp onent, please refer t o t he 
parts l i st i n thi s ins tructi on bo ok . Identify the compon
ent by its symbol number and , if possib le, its Gates part 
number. The type number (N5381A Studioett e ) of equipment 
i n which the part is used is al so necessary. This proce
fu~ewi ll ins ure the customer of rece i ving t he c orrect com
ponent and at t he earlies t possible date. 
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tabl es, ins t a ll the preamplifier i n Channell as described 
under "Additiona l Microphone Channe l s II. The inputs may be 
connected for 30/50 ohms or 1 50/200/250 ohms. The output 
must be connec t ed fo r 150 ohms to mntch the input to the 
channe l attenua tor. 

UTILITY s\.JITCHES 

These swi tches may be used to expand any s ection of the 
console to f i t your particular i nstalla ti on. Uti l ity term
i nals are provided on the rear of the conso l e that can be 
used with the se switches. A maximum vo l tage of 310 volts 
D. C. or 230 volts AQCo may be applied to the switches. The 
maximum current on t he swi tche s shou l d b e l imi t ed t o 100 
ma., A. C. or DoC. Al l wi res carrying A.C. should be twis t 
ed shielded pair and the wi re shoul d be physical ly i solated 
from program carrying lines as covered under "Insta lla tion". 
Swi tch contacts carrying voltages in excess of 2 5 v ol ts (or 
connected to c lrcuits that groundi ng wou l d cau se damage t o 
components or the supply) should be insul a t ed by the use of 
s p aghe tt i , plas tic tape or a suitable cov er" 

Utility switch 1 (S18) may be wired into Channel 3 to 
switch b etween t he added preamplifi er , f or a t hird micro
phone cha nne l and t he regular turntable i nputs. Muting can 
a l so be cut i n f or the mic a position . Se e action on '~dding 
l'hcrophone Channe l s". 

If it is desired to switch additional microphones i nto 
other channels , the three position utility switche s may b e 
used, if the muting is not switched. 

Utility switches, used with bridging pads, may f eed signal 
int o one of several tape recorders from the program line . 
They may a l so be used to di rect the output of t he audi t ion 
but to several recorders , as explained in sect ion l abeled 
"Input to Tape Re corders ff (under the chapter "Th e ory of 
Ope r at ion")" They may a lso be used to expand the t ape play 
back fac ilities , if the two s t a ndard switch es a r e insuff i 
c ient . They may be wired i n the s ame manner a s the stand
ard switches, or they be used as three position selectors 
to feed one of the standard switches. 

The utility s witches may be used to expand t he remote line 
f acilities. They may be wired as three p osition selectors 
into a standard remote line switch and the talkback facili
ties re t ained when the proper line is sele c t ed . Perhaps a 
b et t er method of handl ing more remote line s would b e t o 
bring t hem int o a patch pane l and patch them into the r egu
lar remote line input switches . 

Contro l of turntable and tape machine motors may be accom
plished wi th the utility switches if suitable slave relays 
are u sed fo r the actual controlo 

The motor currents should not be swit ched directly since 
t he inductive surges would probabl y damage the switch con
t acts and the currents may indu ce hum in t h e progr a m c ir-
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MODIFICATI ONS FOR EXTRA FACILI TI ES 

Normal speech input fac ilitie s are i n cluded i n the Stud i o
e t te Console . Yet , some installa t ions may r equire f a c i l i
t i es that are not c ommon . Thus , t h i s chap t er i s dev oted to 
a summary of the modi f i cations avail abl e~ a n d some of the 
suggested us es. Plan y our modificat i ons carefu l ly. Al l ot 
sufficie n t time for c omp l e t ion so that i t wi l l be well exe
cuted a nd n ot be a SOULc e of t roub l e. 

ADDI TI ONAL rn CROPHONE CHANNELS 

Two mi c rophone preamp l i f i e r s are standard on the Stud i oet t e 
Cons ole. Channe l 3 or Chann e l 4 can be conv ert ed to a mi
crophone channel by the addi t i on of a p r eamp l i fi e r in the 
spac e provi ded on t he chass i s . 

Orde r a Gates M5304A Preampl i fi e r Kit. I n sta ll t h e p r eam
p lifier and shield i n the spa c e p r ov i d ed, n ext t o the o t her 
p r eamp l i fi ers . J umper t h e B+~ B- a n d f i lament feed from 
the ad j a c ent preamp l if i er. Comp l ete t he wi ring exac t l y t he 
way t he other channe l s a re wired . 

It i s suggested t hat swi tch SlS b e wi red to AT3 s o tha t , 
with t he l ev e r down, Channe l 3 b~ c ome s the ex t ra microph one 
channe l . This switch lr.Jou ld a l s o p r ovide mutin g f or the mi 
c rophone when i n thi .s p osi t i on . The a c tua l mu ting howev e r , 
woul d be cont r ol l ed with c hanne l switch , S14. With s witch, 
Sl S , up Channe l 3 would b e used as a t urntab l e channe l i n 
t hE:; regu l ar way , or as origi nally furnished. In t h is po s i 
t i on , no s p eaker mut i n g would t ake pla ce . See d r awing 
826 8 710 001 f or de t o.ils on lviring . 

Some of t he wi ring for t h e muting c i rcui t has be e n made on 
the channe l k ey swi tch , S14 . A. l mfd . , 200 V. c onden s e r 
wi l l have to b e connecte d between c ontacts 5 and 11. See drc\-J
ing 826 8708 001. A shie l ded l ead wil l h a v e t o b e c onne c t ed 
f rom the p reampl if i e r inpu t , to one of the spare t ermina ls 
on the r ear of t he consol e, f or conne c t ing t he microphone. 
The muting wire mus t be c onn ected t o TSlOl ( ,#1 or # 2) , a c 
cor d i ng to whi c h mut ing re l a y i s t o f unc tion with thi s n ew 
microphone channe l . See d rawing 8 26 S71 0 001 . 

ADDITIONAL SPEAKER l'-1UTI NG rtELAYS 

As many a s t wo addi t i onal s peaker mut i ng re l ays c an be i n 
sta lled i n the Studioet t eo Mounting ho l es a r e provided f or 
these re l ays on the chass i s . Ins t r ucti ons f or c onnect i n g 
t h ese re l a y s are fur ni shed on drawi n g C- 77905 . Or der Ga t e s 
1572 0072 000 for the ext ra r e l a y s. 

TUlli~TABL~ PREAl'-WLIFIERS 

If the installa t ion demands tha t t he turntabl e preampl i fi 
ers b e moun t e d in the c ons ole , and t he two p r eamp l i fi e rs 
a r e n ot u sed fo r microphones , they ma y be use d for tur n -
tab l es. I f Ch a nne l 2 and - 3 ar~ t o b e ·used f or t urn-
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Decoupling c apacitors Lay be checked by testing the console 
at naxiTIUD gain as outlined in the specification section. 
I f any decoupling capacitors are defective, oscillation or 
Dotor boating will occur. Para l l e l each sec t ion of the 
capacitors individua l l y wi t h the r a ted capacity (or c l os e 
to rated capacity). Replac e capacitors that need the addi
tional capacity to prevent oscillation. Caut ion ~ust be 
used when checking the Qonitor asplifier circuit, 100 db 
gain Dust not be exceeded or the test is not valid and osc
illation Day occur with al l good cowponents. 
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Fil~nent Bia s Voltage - +20 Volts D.C. 
Line Power Consunpti on - 1 0 Wat ts 
Power Supply Load - 124 MA - 1 .6 MA Booster Anp . 

OTHER COr-1~ONENTS 

2,. 4 l'1.A. !"lon( regu la ted) 
8 2 l'1il 
1 0 MA Pred2plifie rs (2) 
17 l'1A Progran Aupl ifie r 
11 r1A. VR Tubes 

124 l'1.A 

The chann e l a t tenuators a re low inpcdance attenu a torsc They 
require cleaning about four tine s a year i n the ave r a ge lo
c a ti on. A we l l air-condit ioned rOOD would a llow longer p e
riods be t ween clean ing then . A v e ry dus t y loca tion would 
require uore frequent cleaning. The attenuator c ont a cts 
shoul d be cleaned a n d lubrica t ed by using Dav e no l ( soDetine s 
called Daven Oil). A s oft lint-free c loth s h ould be us ed 
to renove the dirty accUDulation fron the cont a ct surfaces , 
Davenol i s inexpens ive and Day be purchased from t he Ga t e s 
Radio Conpany. 

Re l ays in the consol e are h igh q ua lity te lephone type . They 
are selected for long life and troubl e--fre e s ervi ce . The 
conta cts are sel f-wiping a n d everyday use wil l ke ep these 
conta cts burnished. Contacts on the relays that receive 
infrequent servic e can be cleaned by operat ing the re l ays 
several tines. Pe riodic operation of un~sed equipment will 
keep t he c ontact s c l ean . I n c a s e of stubborn troubl e use a 
con t act burnish i ng tool, Ga t e s ' Tl'1- 1~ is listed i n the gen
eral cat a log. Abras ive papers , f il es~ grease or oi l , and 
gre ase solvents s hould never be useQ o~ these cont a ctsn 
Gre a se or oil would cause t hew t o cO :L1 ec t dust , ge t gunny 
and cause con t a ct bur ning and possib le failure. 

The Centra l ab l ever keys h a ve excel l ent wiping a ction and 
will probably not require a ny cleani~g, I f one of then is 
daDaged, it is b e tter t o repla c e it ~nan ~ o at tenpt to re
pai r it . Use the p arts nUQb e r for ~he Qsscription, if it 
is necessary to order a new one. 

El e ctro l ytic capacitors h a v e been perfected to the point 
where they a re sub j ect t o littl e naintenanceo If one do e s 
b econe d efective, it i s bet t er to catch i~ in r out ine uain
t enanc e than to let it cause loss of a ir tine . The nain 
filter c onde ns e rs can be checked by s h unting each of then 
in turn with a new one . If the power s upp l y voltage in
creases 10 volts or n ore , t h e condenser under check shoul d 
be cons idered unfit for se rvic e 0 C1 0L-\- :. t he 250 v. 50 u fd, 
capa citor, nay also be checked by s hunting it wi th a new 
capacitor. The volt a ge should b e approxiua t e ly 35 vo ltso 
If t he new capacitor nakes a change of 3 V. or TIore ) r e
place CI04 . 
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to the monitor amplifier. Thi s makes i t possible to swi tch 
the moni tor amp l ifier from "program" to "audition" without 
change in level. 

B-65310 is the schematic diagram of this amplifier. The 
output is unbalanced. It is brought out to t8r~in~l s TB2-5 
and coul d be used to feed an external bridging monitor am
plifier or a tape r ecorder. (See following paragraph) 

INPUT TO TAPE RECORDER 

The auditi on bus ou t p u t can be used to feed a tape recol'der. 
It i s p i cked up on TB2-5. This bus c an be fed with the in
put channels that are not be i ng used on the program bus. 

The level of this bus (through t he 110ni tor Booster Ampl i 
f i er ) is the equivQl ent of 0 DBM and the impedance is 10,000 
ohms. The recorder input impedance shoul d be at leas t 
20,000 ohms bridgi ng, and must not be grounded, so that i t 
wil l not des t roy the one point ground system. 

The recorder input shou ld be bridged on the output of the 
program line f or s i multan8Dus broad casting and recording. 
The recorder input Dust be a t least 20,000 ohms bridging 
and balanced. 

POW.2:;R SUPPLY 

The power suppl y is built up on the right rear of t he chas
sis. See schematic drawing C-77912. 

The re l ay power i s obtai ned from t he vo l tage drop across 
t he res i stors and e qu ipment (tot a l resi s t ance of 270 ohDs ) 
locat ed e l ectr i cal ly between cente r tap of th0 h i gh vo l tage 
wi nding of the power t rans fo rmer and ground. 

Two relays are used for speake r mut i ng. These relays have 
one set of B (normal ly c l o s ed ) and one set of A ( n ormally 
open) cont a c ts connec t ed to fo rm a se t of D (make bGfore 
break) cont ac t s. Thi s se t of D c ont a ct s i s used t o load 
t he a mplif i er a nd b reak the speake r connecti on. An addi
t ional set of A contacts energize t he warning lights when 
the speaker is muted. An addit ional set of B cont2ct s sub
stitu te a resistance l oad fo r the r e l ay coi l when the re l ay 
is non-energized, keep i ng the re l ay l oad constant. 

As many as f our monitor ing speakers, with 48 ohms to voice 
c oil mat ching t ransformers, will match t he amplif i er load
i ng wi t hout making any changes in the ampl i fier. More than 
four speakers will make i t necessar y t o change t he amp l i
fier output to 8 ohms . There is an 8 ohm. tap on the ampli
f i er ou tput transformer. R16, on the lower side of the am
plifier bo~rd, will have to be changed from 1000 ohms to 
620 ohms to maintain the amplifier characteristics. See 
drawing C-779ll. 
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doubt be necessar y t o switch one of these inputs off tempo
rari l y to avoid confus ion of two signals. The remote 
switches feed the cue amplifier whenev er they are in the 
center position. This circuit can be d i sabled by throwing 
the s wi tch to t1Pgm. Cue" p o s i t ion. The t1Tape cue circu i t t1 
is d i sabled when the tape swi tch is in the center. The 
"turntable cue t1 i nput can be di s ab l ed by turning the f ader 
clockwise~ jus t out of the t1cue" position. 

mJITCH DETAILS 

Switch details a re shown on Gates drawings 826 8706 001 ~ 
826 8707 001 1 826 8708 001 , 826 8709 001 and 826 8 710 001 . 
The y show the physical loc a ti on of t he con t ac t s, as viewed 
from t he rear of t he s wit ch" The use of these prints, along 
wi th the functiona l d i agr am 838 0100 001 wil l exp l a in most 
switch ing functionso Drawing C-77912 s hows detai l s of the 
relay switching a long wi th the microphone channel switc hes. 

MIXING SYSTEM 

The mixing system consists of a four channel mixe r u til iz 
ing l a dder type cont rols connected in a parallel, minimum 
l oss type of mixing circuit " 

PREAMPLIFIER 

(See separat e instr ucti on sheet in this book ) . 

PROGRAM AMPLIFI ER 

The M6142L Pr i nted Chass is Pr ogram Amp l ifier has four 
stages . The firs t three stages all use a pentode connected 
EF86/6267 tube. The output s t age u ses a paralle l connected 
1 2AU7 . Negat i ve fe edb ack , from a separ a te wind ing on t he 
outpu t transformer, is applied t o t he c athode of V3. The 
master gain control i s a t 8.ndem connected, high i mpedance 
interstage contro l (R4A-R4B). It is e l ectrically c onn ect 
ed between the fi r st and second ? and t he second and thi rd 
stages . The correct p os ition of this control keeps the 
s ignal to no i se rati o a cc eptable. 

v . U. t1ETER Al'JD ISOLATION P~1.D 

A f our inch illuminated VU meter i s compensated so that it 
indicates zero when an aud i o level of +8 VU is being fed 
i n to a 600 OD~ program line . The V. Uc mete r i s i solated 
from the external p rogram circuit by a 4 db i so l ation pad. 
Thi s pad isolate s t he me ter from the var i ous telephone line 
reactance s t hat would cause erroneous readings at various 
audio frequencies. 

MONITOR BOOSTER AMPLIFIER 

In thi s cons ole the monitor boos t er amplifier is used to 
bring the a udi tion bus up to the leve l of t h e program input 
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PRINC IPLES AND THEORY OF OPERATION 

This sect i on is presented t o g ive t he 
on any unusual opera tion of part of 
h op ed t hat it wil l g ive t he e n g ineer a 
i ng of a ll t he circuits and enabl e 
troubleshoot the conso l e. 

FRE~UENCY DETERI'1ING COMPONENTS 

engineer more detai l 
the consol e. It i s 
compl ete underst~nd
him to maintai n a nd 

The M5381A Studioette i s a speech input system i n itself , 
and as many as t hree amplifiers are cascaded in some ope r a
tions. The frequency resp onse of each would h ave t o be 
nearl y perfect to al low this cascading, y~t keep the system 
wi thin specif i cations? since any deviation wil l add. Slight 
deviations in respons e do occur in the product i on of the 
amplif i ers so compensation must be ~mployed to make each 
console mee t specifica tions, 

I n some of t he amplif i ers this compensa tion is s t andar d 
enough to give the normal v a l ue of the capacit or ( small ca
pacitors are generally used t o compensate fo r response dev
i a t i ons) . In s ome cases it will be given an X value, deter
mined by frequency responseu In rare case s a s t andard v a l 
ue will be de l e ted or changed, or a capac i tor will be added 
where none is shown} on the schematic diagram . Also, in 
rare case s , t he value of a re s istor must be changed to 
bring the syst em withi n spec i ficati ons . The conso l e, as 
you r e ceive it ~ wil l be with i n al l spec i f i cat ions. Each 
one i s given a c ompl e t e t est . The comp onent d eviations 
tha t you may enc ounter are to make i t p e rform ac cura t ely. 
They are not e r rors. Do n ot change t hem unle s s y ou are 
compensating f or abnorma l conditions ext ernal to the con
sol e. If you need spec i a l compensation in your applicat io~ 
and do not know the b es t way to obtain i t , contact t he En
gine ering Department of Ga t es Radio Com~any> Have the com
plete de t a ils a t hand a nd we will be happy to give assist
a nc e in solving ito 

CUE AMPLIFI ER CONN~CTIONS 

Two connecti ons a re provi ded for an external cue amp l ifier . 
These conne ctions are both loaded with 150 ohms. These 
circui ts can not be combined because the l!turntable cue l! 
c ircui t is unbalanced) and the 11 over-ri de a nd tape cue l! 
circuit is balanced~ 

The 115377 Unique amplifi 3r is i deal fo r use on t hese cue 
circuitsv The input trans:orme r to this amp l i fier has two 
isola t ed i nput windings 1 -p!hich Llake i t poss ible to combine 
the s e circui t s in the tran sforme r an d feed then into a COD
mon anplifier. The two 150 orDn load resistors on these cue 
c ircuits should be removed when such an amp l ifier is con
n ected , 

This amplifier use s a co~non volume c ontro l . It will n o 
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Two sign a l s would c J.us e a mis-ma t ch in the circuit and i n
divi dua l c ontrol of the l ev e ls would not b e pos s ible. 

The ope r a tor a t the r emot e f a cility c a n call in and the 
control ope r a tor can talk back to him on the a udition cha n 
n e l . This will b e cove r e d l a t er i n thi s s e ction, unde r 
"Channell through 411. 

UTILITY SwITCHES 

Three utility switches a r e provided. ~hey a r e not f a ctory 
wire d and are for t he customer' s · c onvenie nce for his spe 
cia l circuits. The ir possibilitie s and limitations wi l l b e 
liste d in the section I1Modification for Extra Fa cilitie s l1

, 

and their us e will be d e termined a nd explained by the s t a
tion engin e er . 

V. U. i"IETER 

The V.U. meter is calibra t e d to feed +8 VU into a 600 ohm 
line when the me t e r r eads 0 VU or 100%. The sta tion engi 
n e er should instruc t the ope r a tor conc e rning the prope r 
l evel desired as rea d on the meter. Normally , +8 VU is t he 
prope r l ev e l to feed into the t e lephone line. 

CHANNEL 1 THROUGH 4 

The f our mixing cha nnels a re on the lower l eft of the stu
dio e tte panel. The channel switches conne ct the ou tput of 
the channe l mixer to the a udition bus in p osition A, a nd t o 
the program bus in position P.Throwing t h e key, t o e ith e r 
A or P, ope r a tes the proper sp e a k e r muting r elay to p r even t 
a coustical feedback. Very rapid switching may connect t he 
microph one b e fore the speaker is cut off, b e cause of t h e 
mechanic a l inertia of the muting relays. Both the aud ition 
and program mix i ng buss e s a r e compe ns a t e d so tha t any num-
b e r o f channe ls ma y b e mixed without int e r-action betwee n 
controls. 

The controls a r e step t ype a nd c a librated in 2 db ste p s , 
tapere d to infin i ty . They a r e norma lly a djusted to posi
tion 12 fo r bes t opera tion with norma l input levels. 

Th e channe l a ttenu::ltors , f or Cha nne l s 3 a nd 4, h av e a I1 cu e l1 

p os i t i on. Th i s is one step c ount e r c lockwise f rom the 110ff l1 
or infini te positi on. ~;Jhen rota t e d t o t he "cue !! p osi t ion , 
t he s i gn::ll f rom t he turnta b l e i s conne c t ed t o the turnt a ble 
cue c ircuit. This c ircui t i s a pp li e d to termina ls on t h e 
re ::lr of t h e cons ole (TB2- 7 ) to wh ich a n ex t e rnal spe a k e r 
a nd amplif i e r , or ph on e j a ck can b e conne c t ed. Thi s a ll ows 
a c u e or prev i e w of t h e signa l when t h es e mixers a r e s e t in 
the I1cue !! po s i tion . 

At t his point i t mi ght b e we ll t o poin t ou t t hat t h e re a r e 
two cir cui t s to which a n ex terna l amp l i f i er a nd spe ak e r 
s h ould b e con n e c t e d . The on e f or the turntable !!cue!! is 
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Since Channel 4 i s used for ne t wor k, t apes , and remotes (as 
well as a turn t able p osi tion) plan ahead so that the l as t 
turntable p r eceeding a tape , remot e or net is played on 
Channe l 30 

If the turntab l e is followed by a live microphone this se
quence p l anning is no t r equired. The only reas on for power 
sequ enc i ng is to allow f ading out one p r ogram source a nd 
f ading in t he next one instead of a brupt switchi n g. 

NET AND TAFE SWITCHES 

To the r i ght of the turntable switches a r e the n e t and t ape 
s witche s o The f irs t switch in t hi s group is for ne t work. 
The other two are f or tape 1 a nd 2 . 

The s e l ever svJitches connect the equipment to the !!ext e rnal 
cue ll t erminals i n the up po s ition. A cueing amplif i er may 
be connec -ce d to terminal s (TB2-7) on the back of the Con
sole. The cue i ng amplif i er is ext ra opt ional equipment . 
See Gate s '!Uniqu e ll in the c a talog. It was designed fo r use 
wi th thi s console ~ 

The center position of these s witche s i s lIoffll, and the 
down positi on connec t s the equipment into the Channel 4 
mixe ro 

REMOTE SWITCHES 

The re are t hree remot e input switches. A r e mote l ine can 
b e permanently connected t o each of t hese switches. A more 
flexible p ractic e would be to conne ct at l eas t one of t hese 
r emote cir cuits to jacks , so that various remote l ines can 
be p a t ch e d into t hem a s required . 

When the se s witche s are in t h e cent e r position, the r emot e 
line is connected to the !bver -ri de ll a nd IITape Cue ll circuit. 
This i s t he same circuit ment ioned in the s ec tion on the 
t ape switches f or IItape cue" . It is a t ermina l to which an 
externa l amplifie r a nd s p eaker may be connected, or it may 
b e wi r ed to a phone jack o This circuit makes i t poss ible 
to listen t o t he remote circuit fo r previ ew purposes . It 
a l s o gives t he opera t or ( at the r emot e end ) f a cilities for 
c a lling i n, when his equipment i s se t up a nd ready. Th is 
is po s sible only when the r emote switch l ever i s in the 
cent er p o s it i on " 

Switching t h e remote switches to the up position will feed 
"progra m cue II to the remote line 0 ~vhen the swit ch l e ver is 
down, the r emote program i s f ed into t he mixer. The gain 
is then ad justed wi t h the Channel 4 mixer. 

Since t h ere i s more than one remot~ switch, it is poss ible 
to us e on switch for a remot e on the air, while a second 
remot e is being set up o Although p ossible, it is not g ood 
pra ct ice to f eed both r emote s into the mixe r a t one time. 
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on the under s~de of the chassisc See drawing C-77912 . 

WIRE SIZ:J; 

f16 AWG i s recommended for the 115 volt a.c, input line. 
Al l other wiring may be as smal l as j24 AWG with no bad ef
fect s. Adequate insul ation must be provided for al l wiring 
600 volt insulation would suffice in a ll cases. 

The warning l i ghts a r e supplied with 115 vo l ts a. c. out of 
the power deck. One s i de is switched wi t h the muting re
l ay, one s i de is c:)mmonc It is recommended that lights of 
ove r 60 watt s should not be used. This would caus e exc es
sive a rcing in"··-iri"e- reiaY·· contacts. Studio A: Warning 
ligh t 1, connect one side only to TB3-1. Studio B ( or con
trol): warning liGht 2, connect one s ide onl y to TB3-2. 
Connect the other side of oo th lights t o TB3-5 or 6. The 
common side must not be g:::'ounded, See drawing C-77912 . 

OPERAT ION 

The M5381A St~dioette Console is very functi onal i n des ign . 
This makes it s:.mple to operat e, once the v arious swit ching 
operat ions are unders tood o -

rUCROPHONE SELECTOR SltlITCHES 

The two microphone s witches are a t the upper left of the 
panel " These are tHO position s witches . The f i rs t selects 
between microphone 1 and 2 for the Channell inpu t. The 
l eve r is up for microphone 1 and down for microphone 2 . 
Simi l arl y? t he second switch se l e cts be t ween mi crophone 3 
and 4 f or the Channe l 2 inputo 

The muting re l ays are int erconnected; between the channel 
a nd the microphone switches ) i n such a manner t hat t he 
proper speaker is muted wherrever a microphone is switched 
onu As prev~ously outlined~ the speaker muting can be con
n e cted acc ord.ing to the location of · the Dicrophone. As 
f a ctory vlired: Microphones 1 and 3 are wired for muting 
the s peaker in Stuclio A" 11icrophones 2 and 4 are wired for 
studio B ( or control ro om)c 

TURNTABLE SWITCHES 

There are inp"':.ts f (;~-: thr2e turntabl es, A thr8e posi tion 
swit c h is pl~ovidecl for ea::h of t hese inputs • wi th swi t ch 
l ev e r up? the turntab l e i s connected into Channel 3. With 
the l ever U01Ja? it co:mec 0S th8 turntab l e into Channel 4. 
The center ~s the :1 off" position., Any of the three turn
t ab l es can be opera.1;:;ed intn Channe l 3 or Channel 4. Al ways 
plan ahead when usi~g thesG channels for the turntables. A 
t ypical example 1:Jould b e: Turntabl e 1 is playj.ng on Chan
nel 3 . TT2 wi~: follow on Channe l 4. TT 3 fo llows TT2 on 
Channe l 30 Then a taped announcement is fed into Channel 
4 . 
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separate c ables. 

Avo id running cables of a different l evel class i f i cation in 
t he same condui t , if p os s ibl e. I f it is necessar y to use 
c ables of different levels i n a common condui t, the d i ffer
enc e between the l owes t and t he highest l evel i n t he t wo 
c ab l es shou l d not be great er than 40 db. Use high qu a l i t y 
shi e l ded t wisted pair for all audi o wiri ng , such as Gates 
catalog number 1261 . Al l microphone, and l ong medium level 
runs shou l d be made i n insu lated shi elded pai r wi t h rubber, 
plast i c, or cloth cover i ng over t he shi e l ding. This e limi
nate s the p oss i b i li t y of gr ound loops , and the no i se prob
l ems t ha t accompany such condition so Number 844 0 (Gat e s 
c a t alog number ) micr op hone cabl e is recommended for all 
s uch condu i t runs. 

Phys ical i so l ation i s the bes t way to av oid t rouble between 
parall e l c ab l es. Six inches, or more, spacing is pre f er
red~ If s pace does no t p ermit this is olation, at leas t keep 
the cables of different leve l c l assifications laced separa
tely. Be tte r i solat ion is achiev ed, even t hough the cabl es 
are in c lose proximity , if the circuit s of diff erent l eve l s 
are l aced sep ara t ely. Devi a tions from these pref e r red 
me t hods mus t not be taken lightly.. Devi at ion s should be 
made only a s a l a st re s ort , and not as a mat t er of conven
i ence. 

The t ermi nal b oard p lac ement i s arranGed t o a llow separa
tion fo r various l eve l s. The microphone cables connec t to 
t he righ t s i de ( looki ng from rear ) on TB1. The c ente r of 
TBl has t he medium l evel t ermi nals. The highe r l eve l cir 
cuits are on TB2 . TB 3 carries the A. C. connections. Ut i l 
i t y t erminal s are loc a t ed between the medi um and high l e v e l 
c i rcuits on TBl and TB2. Ground stud s are spaced be l ow the 
t e rmina l b oard s for conn ec t i n g the shi elds of external ca
b l es. 

The s h i e l ding of conduit is suffic iently e f fec t ive t hat 
i so l a t i on of conduits cnr r y i n g d i ffe r ent l evel s is unneces
sar y . Condui ts car r ying microphone cable s can be run a d ja
c ent to those containing speaker l ev e l cab l e s without dan
g e r ~f crosstal k. If practica l, howev er, it is advisabl e 
t o ma i n t ain physi c a l separation a nd add to the safety of 
the i nstalla tion . P owe r c ircuit ~ especial l y those with h i gh 
cu r rent, should not be in c los e p roxi mity wi t h progr am c ar
rying c ondu i t. Thi s is b ecau se the e l ectro-magnetic s h iel d
ing i n most condui t is p oo r o 

GROUNDING CIRCUI TS 

Circui t groundi ng is unpredic t able to a certain extent . No 
hard and fast rules apply 100% of the time. I n this sec
tion i s is a t tempted to cover the things to avoid . Certain 
general p rac t i ces will be presented that wi ll a lways g i ve 
good re sults , or al l ow good r e s u lts t o be obtained wi t h mi
n or modificat ions. Ent i re ly d i fferent approaches to this 
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program line~ The other is a ut ility jack that can be wir
ed t o any circuit by the u ser. 

other u tility equipment includes 
e i ght spare te r mi nal pa i rs , on the 
rear of the Conso l e. 

three key 
t erminal 

swi tches and 
board at the 

All connections to t he Cons ole are made through t erminal 
s trips, on the back of t he Conso l e . 

Two speaker mut ing re l ays are provi ded., They c an be c on
ne c ted to mut e eithe r of t wo s p eak e r s, probabl y the con t ro l 
r oom and studio speakers. Provi s i on is made f or ins t a l ling 
t wo additional r e l ays, if required . 

Thi s int roduction h~s t ouched on some of the more i mportant 
p o i nt s of t he Consol e t o give gene r a l infoEmation withou t 
e xc ess ive de t a il so Those c oncerned with daily operat i on 
should carefully study the s ection l abe l ed 1I 0pe r a tion ll. The 
i nstal lution crew shou l d s t udy t heir s ection befor e ac t u
a lly starting wor k o Each sect i on i s broke n d own t o ' c over 
different p h a s e s s o that unn e c e ssa r y confusion i s e limi nat
e d , and t he ans wer to any particu l a r qu e s tion may b e eas i ly 
f ound. The engi neering sta ff i s u r ged to become acquainted 
with al l secti ons, so t hey can a dv ise other groups i n t he 
best perf ormance ) as well as be ing abl e to kee~ t he Console 
i n top operat ing condition. 

I NS TALLATION 

The f ollowing items wi l l b e enc lo s ed in t he p acki ng box: 

1 . Conso l e , wi th tube s installed . 
2. A-31034 Kit for Cementin g Knobs. 
3 . # 888 0777 001 I ns truc t ion Book 

for M5381A Stud ioe tte Console. 

The base of t he cabine t has l arge d imp l es pressed to r aise 
it fr om t he d esk surfac e . Each of t he s e d impl es hav e holes 
i n them to permit t he use of wood or sheet me t a l screws in 
f astening t he c ab i net to the desk . Befo re any d r i ll ing i s 
d one, c abl e routing and isolat i on must be p l anned. Keep i n 
mind that the connections to t he Console are made on the 
rear of t he c ab i ne t . 

CABLE AND CONDUIT L.L:~YOUT 

Cabl e and c ondui t layout is ver y important so i t should be 
v ery careful ly planned. An instal lation hastily made, with 
out t hought , is a c ontinu ous s ource of t rouble until i t i s 
rebuilt . 

The matter of signal levels i s of prime importance. A l ow 
l eve l cable can inc l ude c i rcui ts f r om -60 dbm to -20 dbm . 
A medium leve l cabl e may i nc l ude l evels from -20 dbm to +14 
dbm t o +40 dbmo The 115 volt a.c. l ine s should be run i n 
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INTRODUCTION 

The M5381A i s an ent i re l y self-contained speech input sys
t em. Whi l e it i s not a s elaborat e as some Gate s Conso l es 
i t does i ncorporate suffic i ent c i rcuits to make i t a very 
flexi b l e speech i nput s y stem. I t fi l l s t he need of many 
p rogram requi reme nts: broddcast ing, recording, or any i n
s t alla t ion requiri ng a fine quality speech i nput system. 
See func tional drawing for fac il ities . 

The ent i re unit is h oused in a metal cabine t of modern de 
s ign . The t op cover i s removab l e, and the front pane l is 
hinged, to provide access to t h e equipment. The printed 
c i r cuit ampl ifi e r s an d v a r ious other comp onents are mounted 
on a hinged chass i s t o prov ide acce s sibil ity to the under
sid e of t he chassis. 

Fac ili t i es include t wo mi crophone c hanne l s (one addit i onal 
mi c rophone channe l can be added)c Each of these two chan
ne l s h as a swi t ch f or select ing two microphones. This pro
vide s input fac il ities f or four microphones. 

The Console has t wo h i gh l ev e l channe ls . Channe l 3 i s 1 50 
ohms unbalanced f or t urntabl es . Channe l 4 provide s anot her 
unbalanced 1 50 ohm i nput for t urnt ab l es, p l us a 600 ohm 
bal anced i nput fo r ne t~ t ape r e corders or remot e lines. 
Bot h of t hese chan nels h ave cue t yp e f aders. The cue c i r
cui t is wired on t erminal s f or c onnecting t o an ext ernal 
amplif i er and speaker , i f des ire d . 

Three turnt abl e i nput s are prov i ded with switches c onnec t 
ing them t o either Channe l 3 or Channe l 4. Switches are 
us ed on each of the s i x (600 ohm) bal anced inputs to Chan
n e l 40 These provide one i nput for net , two inputs for 
t ape recor ders an d t h re e i npu ts fo r remote lines. 

Ilhe remot e over- r i de, ne t a nd t ape cue c i rcuit s are combin
e d to feed an external amplif i er a nd speaker, i f desired. 
Th ey may be c onnected to the utili ty phone jack fo r head
phone operati on. 

The Consol e has an audition channe l , s o any of the input 
circuits can be previewed or checked i ndependently of t hose 
used on the program c hanne l . There i s a three position 
mon itor inp u t swi t ch un the panel t o se l e c t program, audi 
ti on, or an external monitoring source. 

Provision is made for emergency program feed from the moni
tor amplifier . This featur'e d i sab l es the program cue cir
cuit , to the r emote switches, when it i s used. 

Other controls on the panel include the monitor gain and 
• master program control. 

The r e a r e two h eadphone jacks " One i s for monitoring t he 
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M.IHNTEN.L~NCE 

Without routine naintenanc e even the f i n8s t equipnent s oon 
b e con0s erratic or inope r ative. Th e M.53Sl A Studioette is 
no exception to this rul e. The n~intenanc e sch8dul e i s 
s ubject to conditions tha t v~ry with e~ch insta l l a ti on. It 
nu s t be p l anned by t he sta tion e ngineer . Most s t ut ions s e t 
up a s chedule sinil ar to autoDobi l e ser v ice schedul es . Sone 
s ections rece ive naintenance on a bas is of every week , 
other s 2ctions on a basis of every t wo weeks or a n onth. 
Proof of perfor nance neasur enents are t aken at l east every 
six months . we strongly re comnend that the s t a tion e ngi
n8er p l an a routine naint~nance progran and nake every ef
for to fol low it carefully . 

Pres0nt da y va cuun tubes are very roliable coopared with 
those of a few y ears ago . Ye t, some fai l in a r elative 
short t ine due to sone defec t in it or from rough handl i ng . 
I n the de sign of the consol e ev ery effort was nade t o k eep 
al l conponent~ including tubes, well b e low naxinun rat ings . 
Unl e ss sone conponent has suffered a na jor change, the cir
cui try will no t cause t ube f a ilure. Rout ine dynanic or 
eniss ion tub e checking will s p ot tub e s t ha t are l iable to 
give troubl e . Substitution of n ew tub e s in the console 
will show up old ones tha t h av e s t arted to go b ad. Ga t e s 
TK444 tube kit shoul d be ordered fo r a conp l e t e set of 
spares . 

rrUBE SOCKET VOLTAGE 

Typ i cal tub e voltage s a r e shown on the scheoatic di~graDs . 
The se vol t a ges a r e s ubject t o tube characteri st i c var i a 
tions and age. I n n ost c a s e s, a v a ri a ti on of 30% fr on 
these r eadings is perDi ss ibl e . ';hen i n doubt, try s evera l 
t ubes in the socke t and me~sure the vo ltages of each to 
establish an ave r age in your loc a tion and wi t h your p a r
ticu l a r tos t ne t er. All neasurenents were taken with a 
20,000 oho per volt Si npson 260 neter. Vacuun t ube neters 
will give h i ghe r readings since t he ne t e r will not load 
sone of the high i np oda nc e circuit s tha t the M.ode l 260 
loads . All D.C. readings were t ak en wi th no signal applied . 
R}1S s ignal voltages are shown in parenthes is . They were 
ceasured with a v a cuun tube vo l t ne t e r under t he condit i on s 
outlined on t he schenatic diagrans. 

Maxinun B+ Volts - 32 Volts D. C. 
(See Powe r Suppl y drawing for B+ 
f eed t o the vari ous anplifie r s .) 

Al l Fil ament Vol t a ge - between 5.7 and 6.9 Volts A. C. 
I nput Line Voltage _. 105/125 Volts, 50/ 60 cycles, 

singl e phase , 
Re l ay Supply Voltage - 35 Vol ts Do C. 
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(This voltage should renain 
essent i a lly the sane with 
relays opera ted or n on-ope r a ted . ) 
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As Dany as two relays can be added if extra Duting is nec
essary. See section under "Modification for Extra Facili
ti es ". 

I t is necessary to isolate the B+, to the Donitor booster 
and l ow power stages of the Bonitor amplifier, fron the 
output stage. VR tubes a re used to regulate t he power to 
these stages. Isolation for the oth~r amplif iers is provi
ded with R-C filter sections. R105 and R106 apply positive 
bias to R109, the hUB balance control, and to al l amplifier 
tube filaments to reduce hum caused by heater-cathode emi s
sion. The control should be adjusted for minimun noise of 
all amplifi ers s i Dultaneous l y. 

MONI TOR AMFLIFI£R 

Exc ept for the output transforBer, a ll of the components of 
the monitor amplifier are on a printed circuit board. The 
first stage is one half of a 12AX7 tube. The othe r h a l f of 
this tube is n ot used. The second stage is anothe r 12AX7. 
This tube is used in a phase i nver t er circuit to dri ve the 
output stage, two EL84's in push-pul l . Negative feedb a ck 
i s used between the output t ransforBer and the cat hode of 
the first ha l f of the phase inverter. This lowers t he out
put iupedance, g ives good load regul ation and reduces dis
tortion in the output section. 

The low 10ve l output from thi s aDplifier, for program cue 
and the energency program feed, is coupl ed to t he screen 
grids of the output stage. This output i s balanced to 
ground. 

LINE VOLTAGE 

The Studiootte Console is des i gne d to operate with an input 
l ine voltage of 105/125 vo l ts, 50/60 cycles, single phase. 
The operation of the console is not guaranteed beyond thes e 
limi t s and damage Day occur with volt ages ab ove 125 vol ts . 
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out p u t of tha monitor amp l ifi er c 

The leve l s will be se t the same as for the program channel . 
The !1 mas t er gain1f l eve l can be adjusted with the "monitor 
gain" control if requiredc 

The remot e "program cue " func t ion wil l be disabled when t h e 
moni t or amplifier is in emergency u s e. The house moni tor 
speake r s will not be affec t ed . If a microphone channel is 
in use, the speaker i s muted i n emergency operation the 
same a s in regular operation" It woul d be well to rehearse 
t he changeover (to emergency operat i on) when permiss i ble, 
so t hat it can b e accomplished gracefully should the occa
sion demand i to 
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PHONE J ACKS 

Two phone jacks~ for headphone monitoring, are located on 
the panel just below the me t er. The one labeled "Line" is 
connec t ed across the output of the program amplifie r. The 
one labeled T1Uti l ." is not factory wired and is provided 
for the conveni ence of the customer. It might be used for 
network monitor, audition, or any external circuit. 

If headphone monitori ng of the cue circuits is desired: 
Connect the utilit y phone jack to the 11common" ter minals of 
one of the ut i lity switches. Connect " turntable cue 11 int o 
one posit i on, T1remote (tape and net) cue" into the second 
posit ion . The third position of t he switch could be c on
nec t ed to the "line phone jack" . This would · allow line 
monitoring without constantly c hanging t he phone p l ug from 
one jack to the other . Do not connec t the line d i rectly to 
t he utility phone switcho Series isolation resis t ors a r e 
required to prevent accidental shorting or loading of t he 
line. 

MASTER GAIN CONTROL 

Thi s control is located on the right side of the panel. It 
is a t andem connected, high impedance interstage control. 
It is l ocated ele ctrically bet ween the first and second ~ 
and the second and third stage s of the program ampl i fier. 

PROGRAl"I LINE SELECTOR SWITCH 

This switch is locat ed above the master gain cont ro l and is 
a two position switch labe led "Reg." and "Emg.". The "Reg." 
po s ition connects the program ampl ifier to the VU me t er and 
t he line. The "Emg." position picks up a low l evel output 
from the moni t or amplifier and c onnects this output to t he 
VU meter and the line. (See the following section.) 

EMERGENCY T'lONITOR OPERATION 

Normally the t e lephone l i ne is fed from t he program amp l i
fi er. The monitor amplif i er is connected to t he output of 
t he program amplif ier and f e eds the house monito r speakers. 
In case the program amplif i er should fail, the monitor am
plifier c ould be substituted so that it fe eds the l i ne in 
addition to t he house monitor c i rcuit. 

I n normal operation the channe ls are switched to "P", the 
program bus . The monitor input selector is switched to "P", 
the output of the program amplifier. The line key is 
swi tched to 11Rego T1 , the output of the program amplifier. 

In emergency vperation, 
nels in use) must be 
The monitor input must 
bus. The line select or 
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th8 program material ( or the chan
switched to "A 11 , the audition bus. 
be switched to "A", the audition 

k ey must be switched to "Emg.", the · 
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unbalanced (,:rB2-7 ) 0 The on.e for the remote 11 over-ride 11 and 
tape i s balanced (TB2-B). It is recommended that t he Gates 
M5377 Unique amp lifier be used for this purpose. Thi s am
p l ifier has two isolated inputs, one for each of the cue 
circuit s. For headphone monitoring of cue circuits, see 
t h e s e ction under IIPhone J acks 11 0 

Program channel IIp lI i s the channel f e eding the regular pro
gram line o Audi tion Channel "A" i s used for previewing or 
checking the channel, or feeding a recorder. To use the 
ll AII Channel 0 se t the lever switch t o ITAII and turn the moni
to r switch to lIauditionll . 

The ITAII Channe l c an be used f or talking on a remote, provi
ded t here i s a microphone set-up in t he control room. 
SwitcD control room mic. to the audit ion channe l and turn 
t he monitor 3wi tch to 11Audo II n 'llhe remote can be h eard in 
t h e II remo te over-ride/ cue 11 3:peake r o For l istening, t he re
mot e switch shou~d be i n ~he center position. when the 
control room operator is talking 1 the remote swi t ch must be 
in t he 11pgmo Cue 11 position, 

If no cue speaker amplifier or headphone connection is in
s talled~ and Channe l 4 is not in us e , the remote can b e 
h eard by switching Channel 4 to IIAII and sett ing the remo t e 
switch l ever to the Channel 4 mix position. For talkback 
t o the r Gmote t hI'm .. l the remote switch up to IIPgm Cue 11 and 
s wi t ch the control room mic 0 to IIA11 ,) If this latter system 
of checking is used, ext reme care must be exercised. Re.
member that this t i es up two channels ~ and that t wo swi tches 
must be oper ated bet ween the l istening and talkin g modes. 

After checking the remote, the monitor swi tch should be re
s t ored t o the llPgm l1 posi t ion and t he remote switch left i n 
IIPgm Cue 1, p osi tionn The l a t t er switch should be l e f t i n 
this position unti l the remote op e rat or has rece i ved his 
cue t o go on the airo The console operator will t hen throw 
t he remote . switch t o llMix ll ') and bring it in on Channel B ~ 

MONI TOR GAIN 

The monitor gain c ontrol i s a medium i mpedance, unb alanced 
control located to the r ight of t he channe l faders . It is 
l ocated e l ectrically between~he TIonit or selector switch 
a n d t he input of the monitor amplifier. 

MONI TOR SELECTOR 

The monito r s e lect or sv!i tch is located just above the moni 
tor gain control" I t swi tche s the input of the monitor am
plifier to the auditi on bus, program bus, or an external 
circuit o The external circuit is connected to terminals on 
t he back of t.!:le console (TB2-6)0 It could be used for 1I0ff 
t he ai r 11 monitoring" The input t o the control is unbalanc
ed , so a transformer s houl d be used t o isolate any grounded 
external circuit D 
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ge nera lly r e sults in poor noise, fre qu en cy re sponse , or 
other poor operationo 

CIRCUIT I~WEDANCES 

The microphone inputs are factory connected for 1 50/250 
ohms. This can be changed to 30/50 ohms by connecting the 
input transformer according to drawing B-68205 . The s e are 
balanced inputs 0 (M52l5A) 

Turntable inputs are 150/250 ohms and cannot b e changed in 
the consoleo Other impedances could be obtained by the u se 
of a matching p a d or isolation transformer. If a ma tching 
pad is used ? it should be unbalanced and its common side 
connected to the common or grounded side of the inputs. 
The lower termi n a l on the terminal bo ard is the grounded 
side. It would be well to check the i ncoming c ircuit fo r 
grounds with an ohmmeter prior to conne c ting them. The ex
ternal ground, if any, should be remo ved " 

The net, tape ? and remote input is f a ctory conne cted 600 
ohms. The impe dance of this input may be c h ange d by c hang
ing taps on T10l ) the matching transformer f or this chan
nel, Terminals 1 & 3 are for 500/600 ohms, 1 & 2 for 1 50/ 
250 ohms, and 2 & 3 fo r 30/50 ohms 0 Since thi s channel ac
commodates net) tape , a nd remote inputs; any change in the 
transforme r impedance will e ffect all of these circuits. 

PO\,JER WIRING AJ:iJD INTZRCONNECTION 

A five ampere circuit, 105/125 volts , 50/ 60 cycles , singl e 
phase, is sufficient to op erat e t he console power supply. 
This connects to TB-3 - 7 & So This cir c u i t should be com
pletely i s olated from other power circuit s of the stati on 
so that a possible short will not s hut down a ll the fac ili
ties. Prope r a.co wir ing in the studio demands many branch 
circui t s. I f carefully planned, it will minimi ze down t ime. 

The monitor amplifier is factory wired f or 16 ohms output. 
The speak ers should have (45/50 ohm to voic e coil ) trans
forme rs to mat ch the speak ers to the amplifier load. Use a 
Gates A- 30601 t rans former, The muting re lays have back 
loa d i ng resistors a c r oss the lines when speakers a re muted. 
Two muting relay s are s upf lied . Provision is made f or a t
taching a third unmuted speaker for an office or lobby. The 
output of the monitor ampl ifie r can b e change d to S ohms if 
more than 4 speake rs are desiredo 

See i nstructions on drawing C-7791l. 

NOTE: The monitoring speak ers and warning lights a r e se t 
up to operate with cert a in microphone channels. Drawi ng 
C-77912 shows this coding, Microphone 1 and 3 operate re
l ay 1. The s e microphon e s should go in Stud io A. Micro
phone 2 and 4 opera t e r e lay 20 They should go in Studio B. 
To change t his stand a rd codin~ c hange t he j umpe r s on TSI01, 
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probl em have been use d o Some of these have been used with 
g ood results but, unl ess y ou are an expert on the subject, 
most of them are r i sky. 

The c onso l e ground ing sys t em is based on the one point 
ground . Different circui t grounds are i nsula t e d from the 
chassi s and o the r grounds except a t one po i nt. At thi s 
p oint t hey al l j oin to ge t he r a nd go t o earth ground. This 
system prevents multiple ground l oops that result i n hum 
p i ckup ( f r om c i rcul a t i n g currents and R.F. p i ckup) and re
generati on. 

Exte r nal c i rcui ts connecting t o t he conso l e should no t des
t roy thi s sys t em, Mi crophone circui ts are balanced, so are 
no t grounded in the consol e" They shoul d not be grounded 
externally until no i se checks h ave proven that be tter re
sul t s can be obtai ned. The turntable and t ape input s are 
unbal anced, s o they are grounded i n t he console and s h ould 
not be grounded externally" The ne t and remote input s a r e 
b alanced and ungrounded. They shou l d not be grounded ex
t ernally . The program l ine output i s bal anced and no t 
grounded in the console. I t may be c ent er- t ap grounded at 
t he t e l ephone, if des i rab l e . 

A safe r u l e to f ol low is: Do not ground either side of an 
ext ernal circuit o Gen e r a lly , the shields should be gr oun
ded at the cons ole only . They may be connec t ed to t he 
ground t erminals be low the regul ar terminal board. There 
may be exceptions to this rule, especial l y on microphone 
input c i rcuits . The shield grounds should be connec t ed in 
s uch a way that t hey can b e lif t ed a t the c onsol e and 
grounded a t the other end. Thi s is part of the test proce
dure a nd shoul d be used to obt ain l owest noise. 

BALANCED AND UN3AL:iNCED LINES 

If a circuit is ungrounded, i t i s cons i dered bal anced to 
ground. If one side is grounded it is unbalanced. If the 
circui t i s center-tap grounded, wi th pad or coil, it i s 
bal anced to ground. Re f e r t o t he third par agraph under 
" Grounded Circui ts II for determi n i ng t he proper classif i ca
tion . Twi sted shi e l ded p a i rs should be used f or al l cir 
cui t s, whe t he r they are bal anced or unbal anced. Cancella
tion of noi s e and crosstal k p ickup is approxima t ely the 
same f or either when the one point ground system i s used. 

I f it i s necessary to connec t a bal anced circuit to an un
bal anced circuit, or the oppos it e, an isolation transformer 
should be used between them. The t ransformer mus t have 
g ood balance ~ and e l ectro-s t a tic sh~d and magnetic shield
ing sufficient to reduce the hum p i ckup at l east 65 db be
low t he s i gnal level. Impedance taps on primary and s econd
ary are important to properly match both circuits. Gates 
t ransformer #478 0009 000 is recommended for this use. 
Bal anced l ines require bal anc ed pads and attenuator~ unb al
anced l i nes require that t hey b e unbalanced. Mixing them 
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SPEC I FI CATIONS 

MI CROPHONE TO REGUL£R P~OGRAM LINE OUT . 

GAI N: 103 db ~2 db @ 1000 cycles 

RESPONSE: ~1.5 db from 30 to 15 ,000 cycles 

DI STORTION: 1% or less from 30 to 1 5 ~ 000 cycles @ +8 dbm 
output 0 1-1/2% or l ess @ +18 dbm output . 

NOISE: 60 db or better bel~w +8 dbm output wi th -60 
dbm input. The e quiva lent nois e input is - 120 
dbm or b e ttero 

CROSSTALK: Below noise level with normal l e v els a nd con
trol po s itions o 

REMOTE, TAPE , NET AND TURNTABLE I NPUTS TO REGULAR PROGRAM 
LINE OUT . 

GAIN : 63 db ~2 db @ 1000 cycles 

RESPONSE: ~1<5 db from 30 to 15,000 cycles 

DI STORTION: 1% or less from 30 to 1 5,000 cycles @ +8 dbm 
output , 1-1/2% or l es s from 30 t o 1 5,000 cy
cles @ +18 dbm output . 

NOISE: 60 db below +8 dbm output with -20 dbm input . 

MONITORING AMPLIFIER. 

GAI N: 140 db maximum f r om microphone to monitor out . 
This can not be adjusted above 100 db gain 
without the pos s ibility of oscilla tion . 

RESPONSE: +2 db from 50 to 15,000 cycles 

DISTORTION: 1% or les s fr om 50 to 15,000 cycles @ +40 dbm 
output (10 watts) . NOTE : The above me a sured 
a cross 16 ohm load . Th e muting relays must be 
non-energized or blocked open to ke ep the back 
loading resistors from loa ding the output t o a 
value less tha n 16 ohm when making this test. 

NOI SE: 55 db or more below +40 dbm output with -10 
dbm input to remote position . 

POWER RE ~~UIREMENTS" 

PRH'IARY pm"ER : 105/125 volt , 50/60 cycles, 120 watt s, 

MECHANICAL SPEC I FICATIONS, 

LENGTH - 2411 HEIGHT - 8 11 DEPTH - 17 " 
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