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INPUT CHANNELS: 

CROSSTALK: 

SWITCHING TIME: 

POWER: 

RELAYS: 

HEIGHT: 

WIDTH: 

DEPTH: 

PANEL: 

WEIGHT: 

2.1 G~NERAL 

115953 SWITCHER 

S~CTION I 

SP.1£CIFI0ATIONS 

Four, .500/600 ohms (factory 

connected) 150/250 ohms by 

changing load resistor. 

More than 65 db below normal 

recording level • . 

0.02 seconds or less 

115 Volts, 50/60 cps., 7 watts. 

Short telephone type (Type "J" 
or equivalent) . . 

MECHANICAL 

3-1/2 inch r a ck or custom 

cabinet mounting. , 

19 inch r ack or 15 inch 
custom cabinet mounting. 

4 inches behind panel, 

excluding plugs. 

Hinged and secured with 1/4 

turn f as teners to permit 

quick access to dust protected 

relay contacts • . 

Net 6 lbs., packed (domestic) 

10 lbs., , cuba ge 1. 

S.tl:CTION II 

INTRODUCTION 

The Ga tes Switcher, 115953 is a relay device th.J.t will 

switch four Cartritape audio outputs to one console 
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input. By connecting more than one Switcher in series, 

any number of Cnrtritape outputs may be accommodated 

by one console input. 

NOTE 

It is recommended tha t the complete 

Instruction Book be read before instal

lation of this equipment. 

3.1 UNPACKING 

SECTION III 

INSTALLATION 

The Switcher will be received in one shipping carton. 

Unpack the conte:riB carefully and examine thoroughly 

for shipping damage. If any such damage is found, 

file a claim report immediately with the Carrier. 

3.2 MOUNTING (ADAPTOR PLATES 15" & 19" MODEL) 

The ba sic unit will be received for 15" custom instal

lation. The 19" panel o.daptors a :ce enclosed . These 

should be installed to the panel mounting angle of the 

Switcher if rack mounting is planned. 

3.3 MOUNTING THE 19" RACK MODEL 

Mount the Switcher in a rack with four panel screws. 

The location of the Switcher in the rack is relatively 

unimportant, except tha t accessibility should be kept 

in mind to allow for routine maintenance and inspection. 

3.4 MOUNTING THE 15" CUSTOM MODEL 

The unit can be insta lled in a custom cabinet or located 

as a table top unit. In either case, the wiring and 

operation are the s ame. 

3.5 WIRING (J303) CONTROL CIRCUITS 

Study Drawing 842 3246 001, and B-67163A. Drawing 

842 3246 001 is a system wiring diagram and should be 

used in wiring a comple te Cartritape System. Drawing 
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B-67163A wilLi)e us ed for the Switcher wiring to an 

existing system. 

NOTE 

For eas e of pin numbering identifica tion 

us e Drawing 813 5452 001 a s refer ence . 
Insert plug into j ack and observe pin 

numbers while wiring. 
1) On each Cartritape , connect Pin 12 

(Jl04) to the correct Pin on J303. 
2) Pin 11 (Jl04) on each Cartrit ape, 

should b e interconnected and this 

common point should be connected 
to Pin 11 on J303 of the Switcher. 

3) Ground Pin 12, (J303) to the sta tion 

ground. 

3.6 WIRING P302 AUDIO JACK 

NOTE 

See Dra wing 813 5852 001 for pin numbering 
informa tion. 

Observe dia gram B-67163A, this diagram only 
shows Switcher wiring. 

1) On each Cartrit ape , connect a shielded 

pair from Pins 1, 2, 3, (Pl05) to the 
correct t ermina ls on P302 on the Switcher. 

2) Ground Pin 14 to shie ld on P302. 
3) Run a shie lded p a ir from Pins 1-2 (P302) 

to the c onsole input. 

3.7 LOAD RESISTOR 

The Switcher is wired for 500/600 ohm back at the f a ctory. 

It c an be changed to 150 ohm loa d by changing the load 

resisto-r R305 to 150 ohms. 
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3,8 CONNECTING MOR~ THAN ON~ SWITCHER IN S~RIES 

By connecting more than one Switcher in series more than 

four Cartritapes can be fed into one console input. 

To connect two or more switchere together the following 

procedure should be followed (See B-67174): 

Step 1. 

Step 2. 

Step 3. 

Step 4. 

Step 5. 

Step 6. 

Step 7. 

Step 8. 

5/1/61 

Remove jumper between Pins 3-4 (J303) 

on all units to be interconnected. 

Remove all jumpers between Pins 1-2 

(J303) on all units to be inter

connected. 
Connect Pin 4 (P303) on the first 

switcher to Pin 3 (P303) on the 

second switcher, Pin 4 on the second 

to Pin 3 of the third (or back to the 

first if only two switchers are used). 

Connect Pin 8 of the first switcher to 

Pin 1 of the second (and so on), until 

the last unit. DO NOT connect Pin 8 

of the last unit to Pin 1 of the first 

unit. 

Pins 1-2 (J303) on the first unit should 

be jumpered. If a remote unit, M5960, 

is used, then the "OFF" switch will re

place the jumper. 

Connect a shielded pair from Pins 9-10 

(P302) of the first switcher to Pins 1-2 

(J302) of the second switcher (and so on) 

until the last unit is reached. Ground 

the shield to Pin 14 (P302 on all units.) 

Diagram B-67174 shows eight audio inputs. 

If more than two switchers are used, the 

s ame pattern of connection should be 

followed. 

The 620 ohm resistor, R305, located in 

each Switcher between pins 9-10 (J302) should 

be removed on all switchers except the 

last switcher in the series. 
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Step 9. The output will appear at terminals 1-2 
(P302) of the first unit, and should be 
connected to the console. 

NOTE 

The jumper between Pins 1-2 (J303) is 
removed in all units but the first, be
cause only the first unit's power supply 
is utilized. 

3.9 POWER CORD 

Power is supplied to the unit through J30lo Connect 
one end of the cord to J301 and plug the other end 
into a 115 volt 50/60 cps source. 

SECTION IV 
PRE-OPERATION 

The following is a familiarization procedure that should 
be followed before attempting to place the unit into 
operation~ 

4~1 POWER SWITCH (S301) 

The power OFF-ON switch is located on the front panel. 
When power is applied to the unit the neon indicator 
glows. 

4.2 PLAYING BACK CARTRITAPE USING TH~ SWITCHER 

With th~ Cartritapes installed to the Switcher, the 
following procedure should be followed to determine 
if they are wired and functioning properly. 

Step 1. 

Step 2. 

Step 3. 

5/1/61 

Insert a pre-recorded tape cartridge 
into each playback unit connected to 
the Switcher. 
Monitor the Switcher output. Pin 1-2 
(J302). 
Start the first unit. The program 
material from this unit should be 
monitored at the Switcher output. 
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Step 4. Start all othe r Cartritap e s in any 
order. In each ca s e , the program 
mat eria l from the l ast unit started 
should b e heard. 

NOTE 

It will be not ed tha t t his switching do e s 
not interfe r e with t he r e-cueing of the 
c artridges. 

SJ:!iCTION V 
OPERATION 

5.1 THE SWITCHER IN USE 

Basic f a cts to r emember about the Switcher: 

1. Only one Playba ck unit is connected to the 
console input a t one time through the Switcher. 

2. The Cartritap e tha t i s switched to the console 
is the l a st unit started. 

3. To r emove a ll audio from the cons ole input it 
is ne c e ssary to unla tch a ll the r e l ays in the 
Switcher. The r efore , an "OFF" switch is pro
vided as part of the r emot e unit, M596O. 

5. 2 TO PLAY BACK MULTIPLE C.i-tRTRIDGES, ON.tt.; AF T.B.:R TH.I!.! OTHER 

St art the first unit a t the correct time in the program . 
When the first r ecorded progr am s e gmen t ha s b een com
ple t ed, start t he next Cartritape . In each ca s e , a s the 
uni t s ar e start ed, the Switche r will switch the program 
ma t eria l from tha t unit to the console . 

5.3 MULTIPLE SWITCH.l£RS 

If more than four Cartri t ape s ar e to f eed one console 
input, multiple switcher ope r a tion will be ne cess ary. 
(See I NSTALLATION SECTION ). By s erie s conne ction of 
the s e switchers, any number of inputs may be handled. 
The oper a tion of the s e units is ex actly the s ame a s 
for one Switcher ; exc ept, of course , more Curtritap e s 
a r e handled. 
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SECTION VI 

TH~ORY OF OPERATION 

The relay circuits perform two basic switching functions. 

First, the DC control circuits and, second; the audio 

switching. 

6.1 DC CONTROL CIRCUIT 

The DC control circuit encompasses the relay switching 

necessary to activate the necessary relay to feed the 

correct audio to the console. 

Refer to Drawing D-23020, note that many of the contacts 

on the relays are wired in series. The positive side of 

the DC source goes to terminal 7 on K301, and (with all 

relays de-energized) terminal 6 on K301, terminal 7 on 

K302, and so on until terminal 7 is reached on K304. 

There is another set of series contacts from terminal 

3 on K301 to terminal 4 on K302 , and so on until K304 

is reached. It then returns to terminal 4 on K301. 

These series contacts comprise the latching and releasing 

circuits that will allow any order of relay operation. 

The contacts on terminals 6 and 7 on K301 are operated 

when that relay coil is activated . These contacts 

break the DC path to any relay energized above this 

relay and unlatch it. 

Contacts located on terminal 3 and 4 break the DC path 

to any relay that is energized below the relay being 

activated. 

This double series circuit path is necessary to allow 

operation of the relays , in any sequence. 

6.2 AUDIO SWITCHING 

5/1/61 

The audio output fron the Switcher is located on terminals 

10 and 13 of K301. The input of each Curtritape is 

located on Pins 11 and 14 of the relay wired to that 

Cartritape. When a relay is energized, the audio fed to 

-7- M5953 Switcher 
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tha t rela y is a pplie d to the output line . If no r e l a y 

is en e rgized, the r es istor K305 is pla ced on the output 

line to g ive the console a constant source i mp e da nc e . 

This r e sistor may b e cha nge d to 150 ohLJ.s (1/2 wa tt) if 

the cons ole a nd the Cartrit ap e s output circuits a r e 

wire d for-tha t i mp e d anc e . 

6.3 POWER SUPPLY 

The DC powe r to ope r a t e the r e l a ys is derive d from a 

6 volt transformer and r e ctified with a silicon r ecti

fi e r bridge circuit with c a p a citor input (C305). 

7.1 GENERAL 

SECTION VII 

Mil..INT~'NANCE 

P e riodic preventa tive maint en a nc e will k eep this pie c e 

of e quipment ope r a ting s a tisfa ctorily. 

7.2 RELAYS 

The r e l a ys should b e inspe cted a t l east onc e a week and 

clean e d, if n e c e ssary, with a burnishing tool. Do not 

fil e (or in a ny wa y d amage ) the cont a cts. Gold alloy 

conta cts a r e us e d in circuits whe r e insufficient current 

flows to r emove the oxide from the conta cts. The e n

closure itself is constructe d to a ct a s a l a rge dust 

cover for the r e l ays. 

7-.3 INSPECTION 

The front p a n e l is hinged a nd, by turning the thUDb 

scre w a t the top of the pa n e l, it c a n b e lowe r edJ The 

r e l a ys c a n the n b e cleane d a nd inspe cted from this 

point. Also, most of the wiring c a n b e obs e rve d from 

this p a n e l opening. The r ear of the r e lays c a n b e 

vie wed by r emoving the b a ck inspe ction pla t e . 
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SECTION VIII 

PARTS LIST 

S;ympol No. Drawing No. Descri12tion 

A301 406 0252 000 Neon Indicator 

c301,c302, 
C303,C304 506 0008 000 Cap., 1.0 mfd., 200 v. 
C305 522 0067 000 Cap., 100 mfd., 15 v. 
CR301,CR302, 

Rectifier CR303,CR304 384 0018 000 

F301 398 0019 000 Fuse, 2 amp., 250 v. 

J301 250 0025 000 Receptacle & Line Cord 

J302 612 0247 000 Receptacle, 14 terminal 

J303 612 0335 000 Receptacle, 12 terminal 

K301,K302, 
K303,K304 572 0097 000 Relay 

P302 610 0318 000 Plug, 14 terminal 

P303 610 0254 000 Plug, 12 terminal 

R301,R302, 
R303,R304 540 0170 000 Res., 220 ohm, 1/2 w.' 10% 

R305 540 0044 000 Res., 620 ohm, 1/2 w.' 5% 

S301 604 0005 000 Switch Toggle, SPST 

T301 472 0316 000 Transformer 

XF301 402 0023 000 Fuse holder 

XCR301,XCR302, 
XCR303,XCR304 402 0039 000 Diode l'1ount ing Board 

5/3/61 -1- l:'15953 Switcher 
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WARRANTY 

This equipment is warranted by Gates Radio Company of Quincy, Illinois to 
be free from defects in workmanship and material and will be repaired or 
replaced in accordance with the terms and conditions set forth below: 

1. Gates Radio Company believes that the purchaser has every right to 
expect first-class quality, materials and workmanship and has created 
rigid inspection and test procedures to that end, and excellent pac~ing 
methods to assure arrival of equipment in good condition at destination. 

2. Gates Radio Company will endeavor to make emergency shipments at the 
earliest possible ti~e giving consideration to all conditions. 

3. Gates Radio Company warrants new equipment of its manufacture for one 
(1) year and (six (6) months on moving parts), against breakage or failure 
of parts due to imperfection of workmanship or material, its obligation 
being limited to repair or replacement of defective parts upon return 
thereof f.o.b. Gates Radio Company's factory, within the applicable period 
of time stated. Electron tubes shall bear only the warranty of the manu
facturer thereof in effect at the time of the shipment to the purchaser. 
Other manufacturers' equipment covered by a purchaser's order will carry 
only such manufacturers' standard warranty. These warranty periods com
mence from the date of invoice and continue in effect as to all notices, 
alleging a defect covered by this warranty, received by Gates Radio Company 
prior to the expiration of the applicable warranty period. 

The followin8 will illustrate features of the Gates Radio Company warranty: 

Transmitter Parts: The main power or plate transformer, modulation 
transfor mer, modulation reactor, main tank variable 
condensers all bear the one (1) year warranty mentioned 
above. 

Moving Parts: As stated above, these are warranted for a period 
of six (6) monthso 

Electron Tubes: As stated, electron tubes will bear such warranty, 
if any, as provided by the manufacturer at the time of 
their shipmento Gates Radio Company will make such 
adjustments with purchasers as given to Gates Radio 
Company by the tube manufacturer. 

All other 

Abuse: 

exce t as otherwise stated: Warranted 
year. 

Damage resulting from abuse, an Act of God, or by fire, 
wind, rain, hail, in transportation, or by reason of 
any other cause or condition, except normal usage, is 
not covered by this warranty. 

4. Operational warranty - Gates Radio Company warrants that any new 
transmitter of its manufacture, when properly installed by purchaser and 
connected with a suitable electrical load, will deliver the specified 
radio frequency power output at the output terminal(s) of the transmitter, 
but Gates Radio Company makes no warranty or representation as to the 
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coverage or range of such apparatus. If a transmitter does not so pe rform, 
or in the event that any equipment sold by Gates Radio Company does not 
conform· to any written statement in a contract of sale relative to its 
operating characteristics or capabilities, the sale liability of Gates ,a 
Radio Compa·ny shall be, at the option of Gates Radio Company, either to • 
demonstrate the operation of the equipment in conformance with its warranty, 
or to replace it with equipment conforming to its warranty, or to accept 
its return, f.o.b. purchaser's point of installation and refund to purchaser 
all payments made on the equipment, without interest. Gates Radio Company 
shall have no responsibility to the purchaser under a warranty with respect 
to operation of equipment unless purchaser shall give Gates Radio Company 
a written notice, within one (1) month after arrival of equipment at pur
chaser's shipping point, that the equipment does not conform to such warranty. 

5. Any item alleged by a purchaser to be defective, and not in conform
ance with a warranty of Gates Radio Company shall not be returned to Gates 
Radio Company until after written permission has been first obtained from 
the Gates Radio Company home office for such return. \'/here a replacement 
part must be supplied under a warranty before the defective part can be 
returned for inspection, as might be required to determine the cause of a 
defect, purchaser will be invoiced in full for such part, and if it is 
determined that an adjustment in favor of the purchaser is required, a 
credit for an adjustment will be given by Gates Radio Company upon its 
receipt and inspection of a part so returned. 

6. All shipments by Gates Radio Company under a warranty will be f.o.b. 
Quincy, Illinois or f.o.b. the applicable Gates Radio Company shipping 
point. 

7. Gates Radio Company is not respons ible for the lose of, or damage to, a. 
equipment during transportation or for injuries to persons or damage to ,.,-
property arising out of the use or operation of Gates equipment. If damage 
or loss during transportation occurs, or if the equipment supplied by Gates 
Radio Company is otherwise damaged, Gates will endeavor to make shipment of 
replacement parts at the earliest possible time giving consideration to all 
conditions. It is the responsibility of a purchaser to file any claim for 
loss or damage in transit with the transportation company and Gates will 
cooperate in the preparation of such claims to the extent feasible when so 
requested. 

a. Gates Radio Company, in fulfilling its obligations under its warranties, 
shall not be responsible for delays in deliveries due to depleted stock, 
floods, wars, strikes, power failures, transportation delays, or failure 
of suppliers to deliver, acts of God, or for any condition beyond the ccntrol 
of Gates that may cause a delayed delivery. 

9. This warranty may not be transferred by the original purchaser and no 
party, except the original purchaser, whether by operation of law or other
wise, shall have or acquire any rights against Gates Radio Company by virtue 
of this warranty. 

10. Gates Radio Company reserves the right to modify or rescind, without 
notice, any warranty herein except that such modification or rescission 
shall not affect a warranty in effect on equipment at the ·time of its 
shipmento In the event of a conflict between a warranty in a proposal 
and acceptance and a warranty herein, the warranty in the proposal and 
acceptance shall prevail. 

ll. This warranty shall be applicable to all stan~rd Gates catalog items 
sold on or after Mar~h 1, 1960. Gates Radio.Com~any 
l/6/60 Quincy, IJ.lino1 
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A B C D E 
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4a 3 
AUDIO INPUT CONNECTION 

TO 8.E!:.OB.l:lU,.!!e. A>-'\P P~oS 

CHP\RT :I 

(I) FOR. MIC- II\IPUT -70blaM TO -sons"' 

4 

02 04 o .. ~ 
1 3 5 

i=,c;..1 
D 
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6 

~.._ -
) 

l 
... - .., 

TRAl\l:i~O"'-Mf;R. Tzoz 

CONIJECT(D FOR 1'50.n.. 

<.•11:,. 'i,HIELb 
AT ~ACTO~y. 

T?.R "1"-Yl!.E:. (0"1NH.T-
AT 0~£: ENb i:-og, ~o[:;o .n... EQ 

7 
INPUT 1--S 

8Y FOLLO\,\JII\IG 11,1-
STR.\JC. T<O>. 11-.l $tc.m 
\I,.\ B,( CCRDl'-l C. 

EO>MI'>, 11\lSTR.. 13001,:. 
8 

9 (2) l!l!t.lD<i.11-H• IOK. 

I\IC.M LlaV§;!,, -'ZObSM TO t8Dl;M 

10 OzriJ"r{]" P2.os 
I' I G., . 2. 

1 ¢ ¢ GND.SI\IELD D 

11 

AT 0"1"° E',_.b L LJ 
t --,, 1 --- 12 

(I) 111(;.H LC\JEL IN PUT 

13 

Pll-.l'S ~~ G, 

lZ) JU-,Pll:~ PINS 3~5 

14 

15 
~~} ME'O. LEVEL SR.IO~IN~ 

-~'5 TO -'2.0 tll!,M P2.0S 

<tl INP\)T SAt'IC AS ABOVE 

16 
P1i-1,:; ~~!<, (Sq; i:-,c., '2) 

(Zl JUMPt:R. P\NS } s 'i, 
SEE "'~ 2. 

17 
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NOTES 

(I) I I 

(2.) 

(3) PLUG.S l>RE SHOWN "S Vll,WE'O !'ROM RE'f'IR OS'° U"-IIT 
WHl;t:,l T\jEY ARE l"'SE'RTE't:>. (WIRl;.IG. VIEW) 

(4) <.,ND. ONLY OI\IE END 01' SHICLCEO WIRE: l\'5. S.HOWN 

TC> PR.EVENT Gil>.OUl,,ll:) LOOPS. 

(!>) use: ONLY' RO'f,IN CORE SOLOE ... 

(lo) NOTE THAT CHASSIS C.NQ. F'OR RECOR~ AMPLIF'IER 

COt-1'-S FR.OM P'\-.f:\Yl3,5'C.\-<.. IJN\T ONLY. 

(1) L(TTER. P,~H:R J"C'S NO. DES<GNATES lJIJIT A 1§ 1 C oR:C:, 

CARTRITAPES M5944. 

rsi THt: 1t-.1TcR.c.ots1>,1EcT1N<. c01scc P"'-o v <1)Eo w,.,.., ....,s.,s2 
(REOCORDll\l'; f'IMP} CON TAI \\lS T~E'SE V\l I RES, 

(9) ALL JIOOS ARE ON CARTRITAPES t-1594-4, 

(IO)ALL J 2oo's ARE ON RECORDING (OMfO MS~S2. . 

(11) ALL. J 300 's f\R( Ot:,I SWITCl-\rl~ 1--1595?>. 

(12.)ALL J4oo's ARE ON REMOTE: UNIT M~~G,0. 

(1'1-) SHIE LbED WIRE. C.ONNE'CTIONS FOR HEf'l:l SWITc.Hlt,lG. 

USE SUPPLIEO SHIELDED CABLE.S. 'SEE 'SEC.ID, PAR <--4 
M5<!52 r.e. 

CAR TR.I TAP.: 'S.Y'iiTlil:'\ W IIILINC, 

,;1-------4 '\- CARTR.•TAP,rS MS~44 1 l RECO"lD AMP. MS952. 
1 REMOTE M'!',9<,,0, 1 $"'11TC>iER. 1"159'5~ 

~N••H . .. M .... OH ....... , ... 

• ·· <OLUANC .. ~-- ,o&HO 
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CD 

(J) 

Vl 
CJ) 

<l 
I 
0 

USE FOR WIRING INTERCONNECTING PLUGS 

RECEPTACLE 
SHOWN FOR CIRCUIT 

TRACING ONLY 

I 3 5 7 9 II 

Gil 1111 n0(:::: 
2 4 6 8 10 12 

SIDE) 

J* * 1 ~* 1L 
SIDE 

VIEW 

PLUGS 
USE FOR WIRING INTERCONNECTIONS . 
CAUTION: TO REMOVE HOUSING LOOSEN 
NUT ON SIDE 00 NOT REMOVE SCREW 
OTHERWISE PLUG WILL COME APART.' 

~ 
0 
I-
I-
0 
CD 

(/'J -
CJ) 

(/) 

<X 
J: 
(.) 

~Iiitr~ 
I 3 5 7 9 11 

P303 

(WIRING 

SIDE) 

SIDE 
VIEW 

~ 81 I I ! I llEt:,:: 
CD 2 4 6 8 IQ 12 14 

~ 
0 
I
I-
0 
CD 

11 i i i r 
12 14 

I 3 5 7 9 
(/) SIDE) 
CJ) 
CJ) 

<l 

~ Jt I I i i I 1~=~:~~ 
CJ) 

CJ) 

CJ) 

<X 
:I: 
0 

_NOTES 

I) MAKE ALL CONNECTIONS, NUMBERING FROM 

THE WIRING SIDE ONLY. 

2) THE JACKS ARE SHOWN FOR REF., ONLY 

SIDE 

VIEW 

IN CIRCUIT TRACING (00 NOT WIRE TO JACKS). 

• M,IY ~TL . TtTLl. 
TERMINAL NUMBER DESIGNATIONS 

- --- · :::-:-:-=-------.......f 
y G.A. EN~ . 

3-2-61 (?,j 
FOR JACKS ANO PLUGS 
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