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M5944 CARTRITAP.1£ PLAYB1CK UNIT 

S.c.CTION I 

3P.c;CIFICATION 

FRE~UENCY RESPONSE: Standard NAB playback curve, + 2 db 

50 to 12,000 cps.,@ 7-5 -IPS. 

DISTORTION: 2% or less@ normal recording level. 

NOISE: 60 db or lower below tape saturation level. 

50 db or lower below normal recording level, 0 VU 

vJOW AND FLUTTER: 0 .1% to O. 2% RMS. 

TAPE SPEED : 7-1/2" per second. 

ii~UALIZATION: Standard NAB playback equalization for 7.5· IPS. 

PLAYING TIME: 1 -sec. to 46 min., in three basic cartridge sizes. 

OUTPUT LEVEL: -15 dbm@ 500/600 ohms (factory connected), 

may be strapped for 150/250 ohm output. 

(Level set for -15 dbm at factory by Rl06.) 

CUEING ACCURACY: Within 0.1 second. 

START TIME: 0.1 second or less. 

STOP TIME: Essentially instantaneous. 

POWER SOURCE: 115 volts, 60 CPS, only. 

POWER CONSUMPTION: 35 watts in the "ready" position 

125 watts in the "Run" position 

TUBE COJ.VIPLEMJ:!.NT: (2) 12AX7, ( 1) .t£F86, (1) 2D21, (1) 6X4. 

MECHANICAL 

H~IGHT: 7 inch rack or custom cabinet mounting. 

WIDTH: 19 inch r ack or 15 inch custom cabinet mount·ing. 

DEPTH: 13 inch behind panel, excluding plugs. 

MOUNTING: Standard 19 inch rack. 

Custom 15 inch cabinet. 

Desk top, with or without cabinet. 

WBIGHT: Net 26 lbs., packed (domestic)" 49 lbs., cubage . 5. 

4/28/61. -1- M5944 Cartritape 
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AUXILIARY CONN~CTIONS: Remote Start Remote Stop 

Remote Record Start - Remote Record Stop 

Remote Cue Interlock-Remote Record Inter• 

Synchronized Start Circuit lock 

Synchronized Cue Controlled Stop Circuit 

Synchronized Automatic Sequential Start 

Circuit . 

S~CTION II 

INTRODUCTION 

2 . 1 Gates Cartritape is a system that utilizes magnetic tape 

filled cartridges . It records and plays back using these 

cartridges with a quality equal to first rate reel to reel 

machines . The cartridge is plastic and contains a special 

lubricated recording t a pe which utilizes the principle of 

the endless loop . This me a ns the tape will repeat itself 

if allowed to do so . This action is achieved by the tape 

being pulled from the center of a free turning hub by the 

capstan, past the heads and applied back on the outside 

e dge of the reel of tape . 

2 . 2 SYSTEM UNITS - (See Drawing 842 3246 001 for complete 

system diagram. ) 

The basic system includes: 

1 . Cartri t ape Pla yback Unit , M5944 •· 

2 . Cartritape Recording Amplifier, M5952 . 

Optional Accessories: 

1 . Automatic Switcher, M5953 . 

2 . Remote Unit, M5960 . 

3 . _ Cartridge Storage Rack, M5986 

Units Needed -

To playba ck £Illy 
1 - M5944 Cartritape 

To record only or record and playback 

1 - M5944 Cartritape . 

1 - M5952 Recording Amplifier 
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NOTE 

When the recording amplifier/playback 

combination is not in the record mode, 

it is automatically in the playback 

·condition. 

NOTE 

S.r:.CTION III 

INSTALLATION 

Before operating the equipment read 

this Section, Section IV and Section V_. 

3.1 UNPACKING 

The Cartritape unit will be received in one shipping carton. 

If the unit is to be rack mounted, the panel adaptor kit must 

be used. All units are shipped with the 19 inch adaptor kit _. 

Unpack the contents carefully and examine thoroughly for ship­

ping damage~ If any such damage is found, File a claim re­

pert immediately with the Carrier. 

CAUTION Remove protective shipping fillers and 

shipp ing hardware. 

To remove shipping protection -

Step 1. Remove the top cover and remove sleeve 

from the capstan. 

Step 2~ Remove the right access plate and remove 

the tie cord that holds down the lifter 

assembly. 

Step 3. Remove bottom cover and remove protective 

filler around motor, 

3.2 MOUNTING 

4/28/E;>l. 

Step 1. Assemble the adaptor plates to the 

front panel with the hardware pro­

vided, if 19" rack mounting is to 

be utilized. 

Step 2. Mount the unit in a standard rack 

with four rack panel screws-·. 
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The unit is complete as recAived. It ~ a s 

designed to allow its use without an external 

cabinet, if desired. 

NOTE 

The mounted equipment requires 7 inches 

of panel space and extends to a depth 

of 13 inches . Attention should be given 

to the location of the Cartritape units 

in the rack. Place them at a convenient 

height for cartridge insertion. 

The recording amplifier should be mounted _........., 

immediately above or below the playback 

unit to which it is to be interconnected. 

The recording amplifier requires 5-1/4 

inches of panel space. 

For INSTALLATION instructions for the recording amplifier, / 

consult the Instruction Book on the Recording Amplifier, 

M5952. 

3.3 AUDIO OUTPUT Jl05 

NOTE 

Before wiring Pl05 see drawing 813 5844 001 

for pin numbering information. Insert plug 

into jack while wiring and observe above 

drawing. 

The audio output appears between pins 2 and 3 of Pl05, with 

Pin 1 being ground. The amplifier is wired at the fdctory 

for 500/600 ohms at a -15 dbm output level from a normally 

recorded tape. This level is adjustable by Rl06, and is 

adjusted at the factory for- 15 dbm. 

Observing the schematic drawing C-79180, notice the output 

is balanced . It may be connected for 600 or 150 ohm, 

balanced or unbalanced output. (The output transformer 

is Tl02.) 

4/28/61. -4- M5944 Cartritape 
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TO CONNECT Tl02 FOR 150 OHM OUTPUT ,/ 

Step 1. 

Step 2. 

Step 3. 

Strap green and bla ck/white together~ 

Strap black and yellow together~ 

The output is between the green and 

bla ck leads~ 

3.5 CONTROL CIRCUIT JACK - Jl04 (Pl04 MATING PLUG) 

NOTE 

See Drawing 813 5844 001 for pin number­

ing information before wiring, shows 

numbering of Pl04. 

Cartritape has many circuits brought out to this jack. 

Most of the interconnections and switching contacts are 

made from this termination point.· See Drawing 842 3246 001 

for system wiring diagram. 

3.5 REMOTE STOP 

If "Remote Stop" is desired the jumper between Pins 4 & 5 
on Jl04 should be replaced with a N.C. switch. Normal 

operation, however, would be to allow the unit to recue 

and stop itself. · 

3.7 POWER CORD 

The power cord should be connected between JlOl and the 

115 VAC 60 cps. power source. 

3.8 CONNECTION FOR SYNCHRONIZED AUTOMATIC SEQUENTIAL START. 

It is possible to interconnect the Cartritape playback units 

in such a manner tha t the stopping of one unit causes the 

starting of the next. This yields a form of automa tic pro­

gramming. See Section in Recording Amplifier Instruction 

Book for cartridge preparation. 

To Interconnect Units 

4/28/61 

Step 1. Interconnect the units, following 

wiring diagram 826 7750 001. The 

wiring shown is required in addi­

tion to that shown on 842 3246 001. 
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,· 

Drawing 826 7750 001 shows four units 

interconnected, any number may be used, 

more or less. If more are used, an 

extra switcher (M5953)is required for 

each group of four or less playback 

units. 

Step 2. A switch (not supplied) makes the 

combination automatic or manual, 

depending on the position of the 

switch. A suitable ganged switch 

would be a Centralab 1419. This 

switch can be obtained from Gates. 

SECTION IV 

PRE-OP~RATION 

4.1 GENERAL 

The following section describes familiarization procedures 

that should be followed before attempting to operate the 

equipment. 

4.2 A.C. POWER SWITCH - SlOl 

Located on the lower right on the front panel. 

Function: Turns power OFF and ON to the unit. 

4.3 BAR SWITCH - Sl03-Sl04 

Functions: (A) 

(B) 

(C) 

(D) 

(E) 

Indicates Power ON 

Indicates Ready to Play 

Starts Mechanism 

Indicates Running Condition 

Stops Mechanism. 

As c an be observed from the above , the switch provides the 

multiple functions of switching; and by us e of ligDts, shows 

the operating status of the unit. 

The following describes each function in detail. 

4.3.1 INDICAT.!:!;S POWER "ON" 

Step 1. Switch SlOl (AC Power) to the 

ON position. 

4/28/61. -6- 1"15944 
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4. 3.4 

4/28/61. 

Step 2, Observe the center portion 

of the bar switch, it should 

glow red and green. 

INDICATES ":READY" TO PLAY 

Step 1, 

Step 2. · 

Insert an erased cartridge into 

the slot, guiding to the right 

hand side. Push firmly forward 

until it comes to rest against 

the stop. 

Observe the bar switch, notice 

that the right half of the switch 

now glows green. This indicates 

the cartridge is ready to £1~•· 

START MECHANISM 

Step 1. 

Step 2. 

With the cartridge in place, 

press against the bar switch on 

the side marked "START". 

The unit will start -, (the tape 

will begin to move) while the 

left side of the bar switch now 

glows red. 

INDICATES RUNNING CONDITION 

Step 1. As mentioned in 4.3.3 Step 2, 

the left side of the bar switch 

glows red. This indicates the 

unit is in the running condition. 

STOP MECHANISM 

Step 1. 

Step 2. 

Step 3. 

Press against the bar switch on 
' the side marked STOP . 

The tape will stop , and the red 

light will go out. 

Notice the green light is still 

illuminated. This indicates the 

cartridge is again in the "Ready 

to Play" condition. 

-7- M5944 Cartritape 
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CAUTION - when removing the cartridge from the ~ 
slot, a slow firm retrieve is n0cessary. If it 

is removed with a fast or jerking motion, the 

pressure roller may bind in the cartridge~. If 

this occurs, press forward and repeat removal 

step ... 

4.4 RECORD PLAYBACK FUNCTION 

In order to make a test r e cording, first study the Instruc­

tion Book for the Recording Amplifier M5952. Study the 

section on INSTALLATION and PRE-OP~RATION in particular •. 

After the installation of the recording amplifier, a test 

recording should be made following the steps given in the 

Recording Amplifier Instruction Book. · 

4.5 AUDIO MONITOR JACK 

Located on the front panel (lower left hand side). 

Function: To allow monitoring of the audio by use 

of crystal phones. (-15 DBM level)~ 

CAUTION - Only crystal phones should be used in 

this jack.Lower impedance phones may cause exces­

sive circuit loading and/or a lower level than 

can be used. 

SECTION V 
OPJ:!;RATION 

5.1 GENERAL 

The operation of Cartritape M5944 is treated as a playback 

unit only. When the unit is connected as a record/playback 

combination the playback function still applies~ However, 

all reference to the r ecording aspect is treated in the 

Recording Amplifier Instruction Book. 

4/28/61 

NOTE 
It must be remembered there is a 3 second 

delay after 11 Start" is pressed before cue 

signals can be detected by the cue amplifier. 

-8- M5944 Cartritape 
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Therefore, recorded segments should be ~ 

at least 4 - 5 seconds long. 

5.2 PLAYBACK 

5.2.1 

5.2.2 

4/28/61 

Playback of a Single Segment Recording 

l o Cartridge should be recorded as ex­

plained in recording Instruction Book. 

2. Insert cartridge into slot until 

"Ready" light comes on. 

3. 1.ro play, press "Start" (bar switch) 

on the Cartritape. 

4 . Upon compl etion of the program 

material, the Cartritape will continue 

to run until the next cue signal is 

d e tected. The tape mechanism then 

stops automatically. The red "Run" 

light is extinguished , indicating 

the Cartritape is again ready for 

operation~ 

Multiple Segments 

1~ Play first segment as explain8d 

above in 5.2.l c Since the segments 

are recorded end to end) the car­

tridge will stop all cued up after 

the first segment has played . 

~ulti~le Segments from More than one Ca rtritape , 

Using_Single Segment Cartridges. 

1. Start the first segment as in 5.2.1~ 

2. As the first segment ends, start the 

next unit, and so on until all the units 

have played their segment. Of course , any 

unit may be reloaded with a cartridge anytime 

after the previous cartridge has recued. 

- 9- M5944 Cartritape 
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4/28/61 

Automatic Sequential Start 

A form of automatic programming can be 

attained by connecting the Cartritape 

for automatic sequential start. The 

cartridges are prepared such that a cue 

tone is applied at the end of each record­

ed segment o This cartridge will then cue 

up at the end of the recorded audio seg­

ment, This stopping will then start the 

next Cartritape, and so on. 

The following points should be followed for 

correct use of this feature. 

1. All cartridges must be prepared end to 

end as explained in the Recording Amplifier 

Instruction Book. 

2. The Cartritape system should have the 

wiring complete as shown on drawing 

836 7750 001 in addition to the wiring 

shown on 842 3246 001. 

NOTE 

842 3246 001 is a system wiring diagram for 

manual operation onl:_J> 

It will become apparent there are many 

possible uses for a system such as this, 

tight programming, semi- automation, etc ., 

could be used for -

lo Automatic programming of hit tunes, 

one, two or three on each cartridge. 

2. When p~aying a series of spots end 

to endo They could be played automatic ally, 

3. There are contacts available -0n KlOl 

that could b e used to start other equipment, 

slides, etc., (Pins 17-18 or KlOl). 

The above is described to stimulate some 

ideas on how this feature could work for 

your programmingo 
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SECTION VI 

TH~ORY OF OPERATION 

6.1 PLAY AMPLIFIER 

The play amplifier is a three stage amplifier (with a gain 

of approximately 55 DB@ 1000 cycles) which utilizes the 

NAB playback curve for equalization . The playback head is 

connected directly to the input grid of the EF86 preampli­

fier. This tube is connected in a standard grounded cathode 

amplifier configuration with shunt type equalization in the 

plate circuit. Rl05 may be adjusted to compensate for vari­

ations in the components from machine to machine. Rl05 has 

been adjusted at the factory (approximately 5000 ohms) so 

that the response is within published specifications. The 

second stage is a conventional triode amplifier with about 

18 DB of negative feedback applied to the cathode (from the 

following stage) through RllO and 0108. This feedpack re­

duces the distortion to a very low level. The last stage 

is a conventional amplifier with transformer output. 

The normal output level of this amplifier (when playing back 

a tape that has been recorded at normal level) is about -15 

DBM. This level is set at the factory by level control Rl06. 

However, the distortion of the amplifier at O DBM out is less 

than .5% maximum. Output transformer Tl02 is connected for 

600 ohr.J output at the factory. If it is desired to reconnect 

the output for 150 ohms paragrap~ 3.4 should be consulted 

in Section III - INSTALLATION. 

A level control (Rl06) used in the playback amplifier 

provides level adjustment to compensate for head and 

component differences. The level from a properly recorded 

tape will produce the correct level for feeding a medium 

level console input (without console preamplifier). 

6.2 CUE AMPLIFIER 

The cue amplifie~ consists of Vl04 and v105. The cue head 

is connected directly to the input grid of the first stage~ 

4/28/61. -11- M5944 Cartritape 
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Vl04 is a conv entiona l amplifie r connected in c a scade. How­

e v e r , note tha t t her e is no b a ss e qua liza tion b e c a us e the 

cue tone is 1000 cycle s. Any e qua liza tion would c a us e a 

los s i n cue g a in. Clll is conne cte d from the pla te of the 

second s t a ge to ground to h e lp shunt a ny high fr e quency 

switching tra ns ients (from othe r equipnent) to ground b efore 

the y c a n b e applie d to the grid of Vl05 (2D21). The two 

diode s CR102 & CR103 toge the r with Cl20 a nd Rll9 in the grid 

circuit of Vl05 comprise anothe r transi ent suppre ssion d e ­

vic e . This circuit r e ctifie s the cue tone which the n over­

cone s the DC b i as on Vl 05, this c ause s Kl02 to b e a ctiva t ed. 

The 2D21 is a t hyra tron with a pla t e r e l ay (Kl02) for its 

loa d, when a ctivat e d t he nechanism stops. Rl22 is a cur­

rent limiting r es istor us e d to prote ct the 2D21 during the 

conductioh cycle . The grid h a s approxima t e ly 12 volts of 

n e ga tive bia s applie d during STOP, and a bout 5 volts in the 

RUN c ondition . This bia s is d erive d fron Rl23 and Cll5 in 

c e nt e r t ap ground r e turn of the high volta g e winding of 

TlOl o 

On Pin 8 of Vl04 (12AX7) a bout 5 volts of positive volt a ge 

is a pplie d during the STOP condition. The tube is cut off 

for a pproxinat e ly 3 s e conds a ft e r the b a r switch is pre sse d 

to run. This time d e l a y is c a us e d by the volta ge l eaking 

from Cl02B through Rll7 and Rl31. Cl02B is cha rge d through 

Rl29 from the v olta g e supplie d through conta cts 6 and 7 on 

Kl02. This 3 s e c ond d e l a y is to a llow the u se of t a p e s 

r ecorded on othe r nanufa cturer's units tha t nay utiliz e a 

longe r cue pulseo 

6.3 POWER SUPPLY 

The uni t utilize s t wo DC _p owe r source s. The first us e s a 

spe cia l low flux d e n s ity preamplifie r powe r transforme r 

(TlOl) ~ a nd is a c onv entional full wa v e type . A 6X4 tube i s 

use d for the r ectif i e r, while the filt e r circuit is n Pi type 

n e tworke Ll02 is the inductive e l euent, ClOlA a nd ClOlB are 

the c a p a citive e l e ments . The first sta ge s of both amplifie rs -h a v e the DC filt e r e d fur the r by Rl08 a nd ClOlC. 
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The s e cond powe r supply is a h a lf-wa v e type and provide s 

DC for r e l a y a ctiva tion. This supply is conprise d of 

CR101 and Cll6. 

6.4 CUEING CYCLE - TONE APPLIED 

At the b e ginning of the r e cording cycle a t the insta nt the 

START switch is d epre ssed, a 1000 cps. tone ( approxinat e ly 

.1 s e cond dura tion) is a pplie d to the cue h ead. This puts 

the control tone on the cue tra ck of the t a p e at the b e gin­

ning of the r e cording. Progran nat eria l is r e corde d on the 

othe r tra ck, i nnedia t e ly aft e r the start button is depre ssed. 

The nore r a pidly the progran nat eria l is applie d to the 

r e cording anplifie r ( a ft e r the START switch is pushe d) the 

tighte r the cue will b e . 

6.5 TONE STOPS UNIT 

When the cue tone ( applie d a t b e ginning of the r e cording 

on the t a p e ) p a sse s the cue h ead it c a use s the unit to stop. 

This is a cconplishe d by the cue signa l b e ing a nplified and 

c ausing Vl05 to fire . This a ctiva t e s KlOl briefly, which 

ope r a tes the n e c e spa ry control circuits. 

7.1 GENERAL 

SECTION VII 

1'1.AINTEN.ANCE 

Routine nainte n anc e should b e followe d if the e quipnent is 

to continue to p e rforn properly. It i s r e co11L1ended tha t a 

routine nainten a nc e schedule b e e nforc ed. 

NOTE 

Whe n s e rvicing e quipnent pull AQ line plug 
' 

b e c a use a shock h a z a rd is pre s ent, this will 

pre v ent d anag e to conp onents, a s one side 

of line is h ot. 

7.2 CLEANING 

Clean the c apstan a nd head surfa c e s d a ily whe n subj ected 

to h eavy us e , Clean t he pre ssure rolle r onc e a week. 

4/28/61. -13- M5944 Ca rtrita pe 
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Us e Isopropyl Alcohol or Wood Alcohol on a soft cloth. 

CAUTION DO NOT USE ANY OTHER SOLVENT. 

NOTE 

Av oid a s n uch as po s s ible , touching the 

rubbe r p art of the pre s s ure rolle r with 

the fingers. 

7.3 HEAD DEMAGNETIZING 

He ads nay b e c one nagn e tized by l a rge unba l a nc e d puls e s 

through the r e cord h ead, a s we ll as fron strong n agne tic 

fi e lds. Do n o t s a tura t e the r e cord anplifie r with ab­

nornally high input signa ls. (Ma gne tized heads produce 

exc e ssive nois e on r e c orded t a p e s, and if s e v e r e enough 

will partia lly e r ase then). 

It is a good idea while cl eaning the heads to d enagne tize 

the heads to r enov e any p e r nan ent nagne tisn tha t they nay 

have a cquired. Denagne tize the heads a t l east onc e a we ek. 

4/28/61. 

7. 3 .. 1 TO DEMAGNETIZE THE HEADS 

Step 1. 

Ste p 2. 

Ste p 3. 

· Step 4. 

Step 5. 

Turn the powe r off. 

Plug the d euagne tiz e r (a suitable 

d enagn e tize r is Audio Device s 

Mode l 400.) into the powe r source . 

Bring the tips of the d enagne tiz e r 

t o within 1/16 " of the heads, or 

c ont act then if the tips a r e pro­

t e c ted t o pre v e nt s cra tching the 

head surfa c e . 

Le t t he tips s tra ddle the head gap 

a nd p a s s t hen up a nd down about 3 
tine s. 

Renove the d enagne tize r slowly fron 

the head to a distance of a b out 3 
f ee t. 

-14- M5944 Cartrita p e 
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CAUTION - This slow r enoval is extrene ly 

i nportant. Do NOT r enove powe r fron the 

d enagne tize r while in the proxin ity of 

the h eads a s the collapsing fi e ld nay 

r e - n agne tize then . 

7.4 AZIMUTH ADJUSTMENT 

This adjustnent is n a d e a t the Fa ctory. This process 

is given for infornation in c a s e it b e cone s n e cessa ry 

to n ake a djustnent. Having the h e ads aligne d with the 

h e ad ga p p e rpe ndicular to the t a p e tra v e l is extrenely 

inporta nt. Othe rwise , t a pe s r e corded on on e nachine 

will not h a v e a d e qua t e high fre quency r e spons e when 

played b a ck on anothe r n achine. To av oid this, all 

nachine s should b e aligned with an azinuth t e st t ape 

p e riodically or when the v e ry high fr e quencie s appear 

to be a ttenuated. 

4/28/61 

PROGRAM HE~D ADJUSTMENT 

Ste p 1~ Obta in a 10 KC cartridge a zinuth 

t e st t a pe. * 

Step 2. Renov e Cartrita pe e nclosure top 

and Vl05 (2D21). 

Ste p 3. Inse rt the a zinuth c a rtridge into 

the s l ot and a pply power. (Pre ss 

STiIBT). 

Ste p 4. Connect a n audio VTVM a cross the 

output t e r n ina ls ( Pins 2-3 on 

Jl05}. 

Ste p 5. Pla y the t a p e b a ck a nd a lign 

h ead f or naxin un l ev e l. 

* 

• 

A 10 KC, t ap e nay b e pre p a r ed on a r ee l 

to r ee l nachine a nd then loa d ed into a 

blank c a rtridge . Use Minne sota Mining 

& Mfg, Co. Type 151A singl e lubrica t e d 

t a p e . 
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NOTE 

The nec e ssary a zin uth wrenche s are supplied 

with the unit. It will b e obse rved that one 

wre nch h a s v ery thin wa lls.. This should be 

used on the head prope r (next to the support 

bra cke t) a fter slightly loos ening l ock nut 

with the conventiona l wre nch. The n, working 

the two wrenche s t oge h er, rock the hea d 

until the high e st l e v e l is obta ined with the 

nut locked. 

CAUTION - Do not us e plie rs on h e ads or 

twist head b ody. Do not n ove the entire 

h ead a ssenbly v e rtica lly or vertica l tra ck 

nispla c enent will occur. Readjust vertica l 

h e ight p e r drawing A-34843 if this a djust­

nent is n e c e ssa ry. 

CUE HEAD 

Step 1. 

Step 2. 

Step 3. 

Step 4. 

Inte rcha nge the two hea d cable s~ 

Rep eat Steps 3 & 5. (7.4.1) 

Put the hea d c able s b a ck into 

the original j a cks. 

Repla c e the 2D21 a nd the top 

c ov er. 

7.5 .Al'1PLIFIER RESPONSE 

Step 1. 

Ste p 2. 

Se t up e quipnent a s shown in block dia gran on 

dra wing A-34610. 

Va ry the oscilla t or fr e quency and plot the 

auount o f a ttenua tion (in DB) adde d or sub­

tra cted t o obta in constant output. The NAB 

playba ck curve should b e obta ined whe n the 

i nage is r e -plotted. This will be the i nage 

of the anplifie r r e spons e , s ee Dra wing A-34610. 

Rl25 ADJUSTMENT 

Rl25 has its slide r position ed so tha t 60-70 volts DC appear 

a cross the s ol enoid LlOl. (The r e sistor is a djust ed a t the 

f a ctory). 

4/28/61. -16- 1'15944 Ca rtritape 
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7.7 TUBES 

All tubes should be checked every 2 to 6 nonths ; and when --­

necessary, replaced~ 

7'·.8 RELAYS 

The relays are located under protective covers to nininize 

dust collection on the contacts. They should be inspected 

periodically ( every 2 to 4 weeks) and cleaned, if necessary .• 

7.9 LUBRICATION POINTS 

The following points should be lubricated every 6 nonths .• 

Oil the following points -

1-. Linkage pivots. Photo DR201 

2. Lifter can shaft.. Photo DR201 

3. Motor (both bearings).. Every 1000 hours oil .• 

Lubrication holes are located at each end of 

uotor shaft bearing on the sane side as the 

notor nane plate. 

Only one or two drops of oil is required in each place .• 

Use only good quality nachine oil (Gulfoil). This oil 

is available fron Gates. 

Lubricate the following points once a year with l'1olykote -Type G which is available froo Gates. Use a very snall 

anount and rub into the uetal .• 

l ·. Lifter can surface. 

Linkage slide-. 
Photo DR201 

Photo DR202 2. 

3. Solenoid plunger - (very snall anount ) LlOl. 

?.10 PRESSURE ROLLER INSPECTION 

Observe for: 

4/28/61. 

1-. Free turning on shaft • 

2. Rubber tire not daoaged, deforued or 

excessively dirty. 
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7 . 11 MBCHANIC1-iL ADJUSTMENTS . 

Check adjustnents once a y ear . The s e adjustnents were all 
nade a t the Factory . However, an und erstanding of then is 
nec e ssa ry if r eadjustnent be c one s ne c e ssary . 

7 . 11 . 1 

7 . 11 . 2 

4/28/61 . 

CARTRIDGE INSERT TIMING. 

Adjustnent f or proper positioning of pressure 
roller by c artridge ins ertion. The nylon 
roll ers tha t the c artridge enga ges ( a s it is 
inserted) a r e a djust ed by their pla c enent on 
the slotted l eve r a r n . 

Adjustnent (See Photo DR2O2) 

Step 1 . Whe n the c a rtridge is insert ed, the 
pressure r olle r should be enga ged to 
within 3 t o 5 degree s of the capstan 
( about 1/16 " fron capstan) . 

Step 2 . Lo os en the bolt through the nylon 
rollers and nove the roll ers out 
(or in) to a chieve this adjustnent. 

NOTE 

If this tin ing is inc orrectly s et, the 
cartridge will not ins ert or r euove fron 
the slot correctly , and/or a binding will 
occur. 

LIFTER CAM STOP (See Photo DR2O2) 

This is the net a l piec e tha t the lifter can 
r ests up on when no cartridge is inserted . 

Adjustuent : 

' Step 1 . Do not have a c artridge inserted. 
Step 2 . Adjust can stop such tha t the pres­

sure rolle r is 1/16" to 1/8" be low 
the notor pla t e surfa c e . 
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7.11.4 

4/28/61 

TOGGL~ PIVOT -(Pressure Rolle r Force) 
(See Photo DR2O3) 

This pivot i s loca t ed in the lower l eft hand 
corner of the mechanism pla t e . It is mount ed 
in a slot and situa t ed at the pivot end of 
the linka ge . The pos ition of this p ivot governs 
how much forc e i s exert ed on the pre ssure 
roller. 

Adjustment: 

Step 1. With no c artridge in pla ce manually 
raise the pre ssure roller. (Ra ise 
lifter cam.) 

Step 2. Move the pivot up (or down) to a 
point tha t (with the solenoid 
en er gized) the pressure rolle r tire 
is compre ssed 1/32" by the capstan. 

NOTE 

This is a "cut and try oper a tion" bec ause 
the p ivot must b e tightened for each t est. 

TOGGLE STOP (Se e Photo DR2O3 

This is the me t a l pie c e tha t stops the linkage 
from going over c enter and locking the linka ge . 

Ad,justment: 

Adjust the - toggle stop to a point tha t a llows 
about 176° - 178° angl e be tween the two link­
a ge a rms with the solenoid energized. 

SOLENOID POSITION 

The solenoid is mounted over slotted hol e s to 
p ermit l a t er a l positioning. 

Adjustment: 

Step 1. Loos en the screws holding the solenoid 
to the mechanism pla t e . 
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7.11.6 

4/28/61 

Step 2. Insert a cartridge to the "Ready" 

condition (no power on). 

Step 3. Position and tighten the solenoid 

enough that (when the plunger is 

seated) it will cause the spring 

connected to it to be stretched 

about 1/16". 

NOTE 

The solenoid must be p arallel to the 

plunger or it will bind. 

LIFTER ASSl!l'1BLY 

The lifter cam assembly is mounted to the basic 

motor chassis with two screws.. These screws are 

located under the two holes on the motor plate. 

Adjustment: 

Step 1. Lo osen the two screws slightly. (They 

are in tapped holes.) (Photo DR196.) 

SWITCH (S102) 

This switch is located on the motor plate and 

is a ctivated by the lever arm . 

Adjustment : 

Step 1. Insert cartridge (Power on). 

Step 2. The "Ready" light should light and 

the capstan should turn. Adjust the 

"turn on" point of each switch, by use 

of the lock nuts and screws, until this 

action is achieved . 

Step 3~ Remove cartridge slightly to a point 

where the toggle pawl can not engage 

the roller lever. 

Step 4. The "Ready" light should be out and the 

Capstan not turning. 
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7.11.8 

NOTE 

The switch should actua te only when the 

cartridge is in such a position tha t it 

c an b e operate d whe n START is pre ssed. 

In a ll othe r conditions the "Ready" light 

and c apsta n should b e inope r a tive . 

LEAF SPRINGS 

The r e ere l eaf springs us e d in the c a rtridge 

guide system. The s e s prings may, afte r a 

long p e riod of time or exc e ssive abuse b e come 

misadjusted. 

Adjustment: 

Adjust to put the prope r t ension b a ck into 

the spring. 

7.12 TAPE CARTRIDGES 

7.12.1 

7.12.2 

4/28/61 

PRESSURE PADS 

The ends of the pre ssure p ads should be k ept 

a djuste d 1/8" from the c a rtridge edge. See 

dra wing A-34659, Fig. 2. 

LENGTH OF LOOP 

If the t a pe b e come s too loos e in the c a rtridge, 

the following conditions will a ppear: , 

1. Tap e a ppears to b e looping out of 

c apstan slot. Dra wing A-34659, Fig. 3. 

2. Ta p e is loose on the c ente r hu~. 

To correct the s e f aults the following proce­

dure should b e followed: 

Step 1. On a ll s iz e s r emove th e c ent e r scre w, 

a nd on the Mode l 1200, the four extra 

screws. 

Step 2. Remov e the pla stic top, a nd lift out 

the wire guide s. Se e Dra wing A-34657, 

Fig. 1. 
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4/28/61 

Step 3. If the tape is too loose, cut the 
t ape at the old splice, tighten 
reel of t ape by pulling on the 
tape located on the outer edge. 
Tighten enough to a dd extra turns 
on the reel. Drawing A-34658, 
Fig. 5. 

Step 4. Re-splice with Mylar ba s e splicing 
t ap e . 

Step 5. With one hand releas e reel brake, 
and pull t ap e from the center of 
the hub until sl ack is t aken up. 
Drawing A-34658, Fig. 4. 

Step 6. Close the c a rtridge by replacing 
the wire guides a nd top cover, 
then s ecure with the previously 
r emoved hardware . 

Step 7. Pla c e in the machine and allow the 
c artridge to comple t e the cycle 
through one to two times. In some 
instanc es, the t ap e will bind a bit 
on the hub until the slack ha s be en 
taken up, and the tensions have 
equalized through the entire 
length of t ape .• 

Step 8. If the t ap e is too tight in the 
ca rtridge, it will wow or even 
c ause the t ape to break. 

To Lengthen Loop 

Step 9. Open ca rtridge. Cut the t ap e a t old 
splic e . Remove one turn and re-splice . 
If the t ape is still too tight, after 
running through once on the machine, 
r emove anothe r turn. The t ap e should 
pull e asily from the hub but should 
not have sla ck hanging out of the cap­
stan slot. 
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4/28/61 

NOTE --
If adding or removing one turn of tape is 

too large a step, it will be necessary to 

remove a 2 to 4 inch section from the tape. 

This, however, will change the playing time 

and should be avoided when possible. 

CAUTION - On the large Model 1200 Cartridge, 

it is necessary to have a fairly loose reel 

of tape because of the large diameter difer­

ential between the pull hub and the outside 

diameter of the tape. Therefore, be careful 

not to tighten the tape to a point which will 

cause wow or breakage of the tape (because 

of high pulling friction. 
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i 
SYMPTOM 

Insert Cartridge 
-Re a dy Light ON-

(Press Start) 
Tape does NOT --nove. 

-Run light ON­
Tape does NOT 

1. 
2. 

3. 

4. 

TROUBLESHOOTING CH.nRT 

POSSIBL.ti: CAUSE 

Broken belts. 
Sl02 not adjust ed 
properly - n otor 
not running. 
No D.C. to op e rat e 
solenoid. 

Toggle p awl n o t hit-
ting rolle r l e v e l. 

1. 
2. 

3. 

4. 

CURE 

Repla ce belts. 
ndjust switch or 
or replace switch 
if d e f e ctive. 
Che ck D.C. power 
supply or Cll6, 
CRlOl • 
.u.djus t c a rtridge 
insert tining 
7.10.1 

n ove in CartridgE 1. Not e nough pre s s ur e 1. 
(roll&r pre ssure ). ; 
Dirty pre ssure rolle4.2. 

.i:-1.djust toggle pivot., 

Clea n pre ssure 
rolle r. 

Machine does 
NOT Cue 
Ca rtridge 

Fa lse Cue s or 
Stops 

Progran 
Qu a lity 
Po or 

2. 

Ca rtridge b a d, t a p e j 3. 
binding inside c a r- i 
tridge. j 

Ope n c a rtridge and 
r ewove a few loops 
(See Section on 

Ca rtridge s). I 

1. Cue a rap lifi e r de f e ct- 1. 
ive. 

Che ck anplifie r 
(volta ge s, tub e s, 

e tc.) 
2. Bad r e l ays ( d irty 2. Clean r e l a y conta cts 

or r epl a c e r e l ay. c ont a cts or ope n 
c oil). 
No cue t on e on t ap e . 3. Re cording araplifi e r 

d e f e ctive. 

1. Switching trans i ents 
fro r.1 o t he r eg_uipnent. 1. Clll nay b e increas­

e d to a v a lue t o r e ­
duc e anplifier s ensi­
tivity but still 
ope r a t e on cue t on e . 
Replace diodes 2. Bad d iode s CR102 or 

CR103. 

1. Ba d tubes. 
2. Dirty h eads. 
3. Ma gne tized heads. 
4. De f e ctive r e c ording 

at1plifie r. 
5. Pressure p ads in 

c a rtridge s out of 
po s ition. 

6. Incorre ct input con­
n e cts to Re corder. 

2. 
CR102 & CR103. 

1. Repla ce. 
2. Clean heads. 
3. Deraagn e tize h eads. 
4. Che ck r e cording 

anplifier. 
5. .ad just c a rtridge 

p ads, s ee Se ction 
· Ma inte n ance 

(cartridge s.) 
6. Ch0ck input to r e ­

corde r Se c. 3.6 in 
Re cord Anplifi e r I.B. 
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REPLACING COMPONENTS ON THE 
PRINTED CHASSIS 

Since this is a destructive operation, the engineer must be 
reasonably sure that the part is defect~ve before removing 
it. He may determine this from the D.C. and signal voltage 
measurements or by visual observation. 

WARNING; The copper conductors are only .0027" thick on the 
printed chassis. They are easily damagedl Do not attempt to 
pull one component lead loose to check the component. Use 
only the approved procedure as outlined in the sketches and 
the sub-paragraphs listed below. 

Use a small electric soldering iron (60 watts or less) and 
allow it to come up to full heat before starting the repair 
job. The tip must be clean and well tinned. 

CAUTION: Do not use a soldering gun. The ex­
tremely high temperature of the tip 
will damage the phenolic board. 

Put the iron tip on the fillet under the chassis, right be­
side the component lead being removed. Put a gentle, but 
firm pressure on all leads and components being moved while 
the heat is applied. Do not hold the iron to the printed 
chassis for long periods of time. If the lead or component 
is difficult to remove, make repeated short passes at it 

- rather than one long period that may overheat the board. 

1. REMOVING PARALLEL MOUNTED COMPONENTS WITH AXIAL LEADS: 

. 
1- , 

pliers push wire through hole 
until hook can be clipped 
off. 

C pliers 

tip 

clip off hook that was 
tip soldered to chassis. 

place iron on fillet again and pull the 
wire out of the hole on ·the top side of 
the chassis. 

2 0 REMOVING VERTICALLY MOUNTED RESISTORS AND COMPONENTS 
WITH AXIAL LEADS: 

A 

place iron on fillet and push 
pliers wire through the hole until 

the hook can be clipped off. 

clip off hook that was solder­
ed to chassis. 

remove wire as illustrated in 
paragraph 1. (c). 

Page 1 
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2. (continued) 

place the iron against the 
folded wire and rotate it 
away from the conductor lead­
ing into the fillet (2-c). 

cut the wire as near the 
chassis as possible after 

removing as much excess solder as possible. Remove solder by 
carrying it away with the iron tip and wiping the tip on a 
clean cloth. Repeat until the hook can be clipped with small 
sharp diagonal cutters, illustrated in (2-D). 

push place iron on fillet again and push the 
resistor body over until the lead comes 

E out of the hole. 

J. REMOVING PRINTED WIRING TYPE CAPACFrORS: 

push 

B 

(A) hold iron tip on one of the folded leads, as soon as the 
solder melts - push gently but firmly on the side that will 
lift this lead. The capacitor should be pushed over just far 
enough to clear the lead from the hole. 

(B) cut the lead off to prevent lt from going back into the 
hole when removing the other lead. 

(C) hold the iron tip to the other lead and push the capacitor 
over until it comes free. 

4. REMOVING SADULE TYPE ELECTROLYTIC CAPACITffiS: 
' 
Place the iron ti~ on top of the 
folded over mounting ear. As the 
solder melts, slip a thin knife 
between the mounting ear and the 
copper conductQr pad. DO NOT PRY 
THE TAB UP WITH THE KNIFE! See 
(4,-B) for bending ears awa_y from 
chassis. When the knife is com­
pletely under the ear, remove iron 
and let the solder cool. 

Repeat on other two mounting ears. 
Page 2 
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4. (continued) 

Using a pair of small sharp diagonal 
cutters, bend the mounting ears up 
and away from the copper conductor 
pads. DO NOT PRY THE MOUNTING EARS 
UP WITH A KNIFE OR SCREWDRIVER! 

Repeat the process on the other two 
B mounting ears and drop the capacitor 

off the board. 

5. PREPARING THE HOLES FOR THE REPLACEMENT COMPONENT: 

ii 
A~ 

bottom view 
of chassis 

Use a small metal twist 
drill (1/8" dia. or less) 
to clear the hole only in 
the fillet ofso!der. 
Twirl the drill by hand. 
Do not attempt to remove 
all of the solder in one 
turn, do it slowly and 
carefully. 

Do not attempt to increase 
the hole size, just remove 
the solder. It is soft and 
easily removed in this way. 

60 REPLACING THE COMPONENTS: 

A 

-n--------,;,,.,,,.,r,~ 

fold&. clip 
here 

B 

fold&. 
clip here 

C 

(A)&. (B) Fold the leads on the new part to the same spacing 
as the mounting holes. Insert the part and fold the leads 
under the chassis to hold the part tightly against the top of 
the chassis. Clip off the excess wire. 

Put the iron tip on the fillet and lead. Solder swiftly and 
securely. If the printed chassis is damaged by accident it . 
is seldom necessary to scrap it. If one of the conductors is 
broken, lay a piece of small wire (#18 to #24 AWG) across the 
break and solder each end to the conductor. If a fillet is 
pulled loose, break it off to get rid of the loose end. Fold 
the new component lead toward the end of the conductor and 
solder the lead to the conductor. If the component lead is 
cut too short, lay a small piece of wire across the gap solder 
it in. 

Page 3 
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REPLACING COMPONENTS ON THE 
PRINTED CHASSIS 

Since this is a destructive operation, the engineer must be 
reasonably sure that the part is defect~ve before removing 
it. He may determine this from the D.C. and signal voltage 
measurements or by visual observation. 

WARNING; The copper conductors are only .0027" thick on the 
printed chassis. They are easily damaged1 Do not attempt to 
pull one component lead loose to check the component. Use 
only the approved procedure as outlined in the sketches and 
the sub-paragraphs listed below. 

Use a small electric soldering iron (60 watts or less) and 
allow it to come up to full heat before starting the repair 
job. The tip must be clean and well tinned. 

CAUTION: Do not use a soldering gun. The ex­
tremely high temperature of the tip 
will damage the phenolic board. 

Put the iron tip on the fillet under the chassis, right be­
side the component lead being removed. Put a gentle, but 
firm pressure on all leads and components being moved while 
the heat is applied. Do not hold the iron to the printed 
chassis for long periods of time. If the lead or component 
is difficult to remove, make repeated short passes at it 
rather than one long period that may overheat the board. 

1. REMOVING PARALLEL MOUNTED COMPONENTS WITH AXIAL LEADS: 

A cli] leads 

J9 IIHl-51 { " t \....J 

C pliers 

tip 

pliers push wire through hole 
until hook can be clipped 
off. 

clip off hook that was 
tip soldered to chassis. 

place iron on fillet again and pull the 
wire out of the hole on the top side of 
the chassis. 

2 0 REMOVING VERTICALLY MOUNTED RESISTORS AND COMPONENTS 
WITH AXIAL LEADS: 

A 

pliers 
place iron on fillet and push 
wire through the hole until 
the hook can be clipped off. 

clip off hook that was solder­
ed to chassis. 

remove wire as illustrated in 
paragraph 1. (c)o 
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Symbol No. 

Al01 , Al02, 
Al03 

ClOl,A-B-C 

Cl02A-B 

Cl03 

Cl04,Cl08, 
CllO 

Cl05 

Cl06,Cl07 

Cl09 

Clll 

c112,c113 

Cll4 

Cll5 

Cll6 

Cll7 

Cll8 

Cll9 

Cl20 

CR101 

. Rl02, CR103 

FlOl 

Fl02 

JlOl 

Jl02,Jl03 

Jl04 

Jl05,Jl06 

Jl07 

5/3/61 

Drawing No. 

396 0827 000 

524 0087 000 

524 0085 000 

522 0290 000 

506 0027 000 

508 0184 000 

506 0028 001 

522 0289 000 

516 0321 000 

508 0048 000 

506 0007 000 

522 0067 000 

524 0090 000 

522 0083 000 

506 0017 000 

506 0015 000 

506 0005 000 

384 0020 000 

384 0018 000 

398 0058 000 

398 0022 000 

250 0025 000 

612 0335 000 

612 0346 000 

612 0248 000 

-1-

Sl!iCTION IX 

P .n.tlTS LIST 

Description 

Lamp, GE #12 

Cap. , 30-20-2Q mfcf. , 
350-300, 250 v. 
Cap., 30-30 mfd., 350-300 V. 

Cap. , 100 LJ.fd . , 6 V-. 

Cap., .47 LJ.fd ., 400 V. 

Cap., .01 LJ.fd., 400 V. 

Cap., .1 LJ.fd ., 400 V. 

Cap ., 25 LJ.fd ., 25 V. 

Cap. , 470 Illiilf d. , 500 V. 
' 

Cap., .047 -Dfd ., 400 V·. 

Cap., ~5 mfd ., 200 V. 

Cap-., 100 LJ.fd ., 15 V. 

Cap. , 80 LJ.fd. , 250 V. 

Cap., 8 uf., 150 V. 

Cap. , 1. 0 LJ.f d. , 400 V. 

Cap., . 25 LJ.fd ., 400 V. 

Cap . , .1 LJ.fd. , 200 V. 

Silicon Rectifier 

Silicon Rectifier 

Fuse, 2 lilllp ., 250 V. 

Fuse, 5 1illlp., 250 V. 

Receptacle & Cord 

Receptacle, Phono (Part of 
Head Bracket) 

Receptacle, 14 TerLJ.inal 

Receptacle, 4 TerLJ.inal 

Jack, Phone J-2 

M5944 Cartritape 
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Symbol No. 

Kl01,Kl02 

LlOl 

Ll02 

PlOl 

Pl02,Pl03 

Pl04 

Pl05 Pl06 

PU101,PU102 

Rl01,Rl37, 
Rl08,Rlll 

Rl02 

Rl03 

Rl04 

Rl05 
Rl06 

Rl07,Rl30 

Rl09 

RllO 

Rll2 

Rll3,Rll7 
Rll4.,Rll6 ,Rll9 

Rll5,Rll8,Rl20 

Rl21,Rl35 

Rl22,Rl36 

Rl23 
Rl24 

Rl25 

Rl26,Rl27 

Rl28 

Rl29 

Rl31 

Rl32 

5/3/61 

Drawing No. 

572 0094 000 

590 0008 000 

476 0003 000 

926 7064 001 

610 0.518 000 

610 0340 000 

730 0101 000 

540 0114 000 

548 0044 000 

540 0045 000 

548 0047 000 

550 0007 000 

550 0219 000 

540 0057 000 

540 0105 000 

540 0103 000 

540 0089 000 

540 0073 000 

540 0097 000 

540 0831 000 

540 0079 000 

540 0380 000 

540 0049 000 

550 0055 000 

552 0018 000 

540 0044 000 

540 0033 000 

540 0177 000 

540 0647 000 

540 0077 000 

-2-

Description 

Relay 

Solenoid 

Choke 

Part of JlOl 

Plug and Cable 

Plug, 14 Terminal 

Plug, 4 Terminal 

Head 

Res., 510K Ohm, 1/2 W., 5% 

Res., 3.3K Ohm, 1/2 W~, 1% 

Res. , 330K OhLl, 1/2 W·. , 1% 

Res., 1500 Ohm, 1/2 W., 1% 

Potentiometer, lOK Ohm 

Res., Control, 500 K 

Res. , 2·. 2K Ohm, 1/2 W·. , 5% 

Res ·., 220K Ohm, 1/2 W., 5% 

Res., 180K Ohm, 1/2 W., 5% 

Res., 47K Ohm, 1/2 W., 5% 

Res·., 1000 Ohm, 1/2 W., 5% 

Res., 1 megohm, 1/2 W., 5% 

Res., 270K OhD, 1/2 W., 5% 

Res., 18K, 1/2 W., 5% 

Res., lOK Ohm, 1 w., 5% 

Res., 1000 Ohm, 1/2 w., 5% 

Control, 100 Ohm 

Res., 400 Ohm, 10 w. 
Wirewound, Adjustable 

Res., 620 Ohm, 1/2 W., 5% 

Res., 220 Ohm, 1/2 W., 5% 

Res., 820 Ohm, 1/2 w., 10% 

Res., 33K Ohm, 2 W., 5% 

Res., lOK Ohm, 1/2 W., 5%·, 

M5944 Cartritape 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Symbol No. Drawing No. Description 

SlOl 604 0005 000 Switch 

Sl02A/B 604 0159 000 Switch 

Sl03A/B 598 0019 000 Switch 

Sl04A/B 598 0020 000 Switch 

TlOl 472 0284 000 Power Transformer 

Tl02 478 0118 000 Output Transformer 

VlOl 370 0105 000 Tube, 6X4 

Vl02 370 0144 000 Tube, EF86 

Vl03,Vl04 370 0116 000 Tube, 12AX7 

Vl05 378 0001 000 Tube, 2D21 

XA101,XA102, 
XA103 406 0264 000 Lamp Socket 

XF101,XF102 402 0023 000 Fuseholder 

XVlOl 404 0032 000 Socket 
xv102,xv103, 
XV104 404 0059 000 Socket 

XV105 404 0058 000 Socket 

5/3/61 -3- M5944 Cartritape 
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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 duP- 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 perform, 
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 confor:n 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. Where a replacement 
part must be supplied under a warranty before the defective part can be 
returned for inspection, as might be required to detennine the cause of a 
defect, purchaser will be invoiced in full for such part 1 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 responsible 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. 

8. 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. 

11. This warranty shall be applicable 
sold on or after Mar~h 1, 1960. 
1/6/60 

to all standard Gates catalog items 
Gates Radio.Co~pany 
Quincy, Il.l.ino1s 
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FIG I. 
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FIG 2. 

PIG 3. 
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FIG 4. 

FIG 5 
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GATES RADIO COMPANY A--348fJ 
QUINCY, ILLINOIS SCALE /"= / '' 

LI ST OF PARTS 
PT. 

REFERENCE OR FIN. DESCRIPTION MATL, 
G .N . 

C) 

PROGRAM HEAD 

TOP Tl<ACI< 

CUE HEAD 
BOTTOM TRACI< 

TAPE TRAVEL 

STATUS 

DllVllLOl'MllNT l'IIODUCTION 

CH. BY •. MTL. 
i.tl«I' • 

CATE y.,-,tr .• 
OR. BY/?.fl.J, ENG. 

DATE 9- 2/-~0 

FIN. 

DUMMY TRACKS, FOR 
EVEN w£AR PURP0.5ES 

f 

TITLE 
VERT!CJ.L PLACEMENT 
OF HEADS M"' 57+1-

UNL'E'SS OTHE.RWJ91!: 9 .. 1!:Clll'IE:0, 

ALL TOLERANCES .. ER GATES 

P'EC GSMl02 . 

A-348+3 
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AUDIO INPUT CONNECTION 

_TO 8.E!;.OB,tllNS.. A !:,'l P P~o5, 
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CoN.i.;CT tO FOR. l'!,OA. 
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------------------~ 
NOTES 

(I) I I 

(2) 

(3) PLUCaS f'IRE SHOWN ...... VlliWE'D FROM RE:PIR oi= u .. ,T 

WHEN T\;IEY ARC lt.i!>E'RTE"t:>. (WIRl;.i<, VIEW) 

(4) G,ND. ONLY 0"1£ END OF SHIELl>E:O WIRC I\S S.HOW'-1 

To PRE ve NT C.ROV .. l) LOOPS. 

(!>) USE Ot-iL'( RO!>IN CO~E 'S.01..t:>ER, 

-(lo) NOTE THAT CHASSIS C.Nt::, . FOR RI.CORI:> E'IM?I..\F'ICR 

COt--'\'iL.";, F='R.OM ~LAYl$PI.C.\<,. i.JN\T ONLY. 

(1) LtTT~R l\>Tn'! J"CI:< NO. l>ES IGN ATES ONIT A r::,, C oR]:, 
CARTRITAPE S 1'15944. 

(8) THE: 11,JTER.C.O"'"-IE.CT ING, C<,BcE PIO.O V,L> E'O WITH M!0,52, 
(R.ED C0RD11'l'-! AMP} CONTAII\)$ T~E"SE WIRE'S, 

(9) ALL JIOOS ARE' ON CARTRITAPES M5':l4~. 

(IO)ALL J 2oo's ARE O>J R!'.COROl"-1G {'IM P MS~S2. . 

(11) ALL J 300 's /\R.E' ON SWITC>\ER MS':15?> . 

(ll.)ALL J4oo's ARE ON R!'.MOTE UNIT M~9c,,O. 

(1~) S!-lt[L'l>ED WIRE. C.ONNE:CTIONS F"OR HEA'O SWITC,HIN§ . 
use: 'SUPPLIED SHIELDED CABLE.S. SEE SEc.m 'PAR <>-4 
M5'!52 r .a. 

CARTR.ITl'Pli: 'S,Y'iiTlilj W l"-INC. 

:;1---.T-A-TU-.--..... 4 CAR.TR.I TAP£ 5 M S944 1 l REC.Or.?.tl f\MP, MS~S2. 
1 REMOTE M"!,':l<oO, 1 'SW ITC >iE:R. ,_.,S~S'?, 

~ .. , ....... , ... , .... ,c .... . 
....... ... u ........ . 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 
~ 
0 .... .... 
0 
a) 

(/) 

(/) 
(/) 

USE FOR WIRING INTERCONNECTING PLUGS 

RECEPTACLE 
SHOWN FOR CIRCUIT 

TRACING ONLY 

2 4 

J/O5 AND J/O6 
(WIRING SIDE) 

PLUGS 
US£ FOR WIRING INTERCONNECTIONS. 
CA¥TION: TO REMOVE HOUSING LOOSEN 
NU ON SIDE. DO NOT REMOVE SCREW 
OTHERWISE PLUG WILL COME APART, ' 

PIO5 AND P/O6 
(WIRING SIDE) 

~ Ji 1l SIDE VIEW 

(/) 

(/) 
(/) 
<( 
J: 
(.) 

rm nr 
I 

! I 

SIDE VIEW 

l U l U 

2 4 6 8 10 12 14 

~ ~I 11 fl I ~,::~:G 
,-. I 3 5 7 9 11 13lf SIDE) 
0 
a) ~~ 

(/} 

(/) 

: ~ T T ! T ! ~ SIDE ~ Ji ± ± ± ± ± rLVIEW 

~ r, r, r, n r, r, r 
<( SIDE 
G _1-+---+-+---+----+---+---+I t V I E w 

NOTES: 

I) MAKE ALL CONNECTIONS, NUMBERING FROM 

THE WIRIN'G SIDE ONLY. 

2) THE JACKS ARE SHOWN FOR REF.,ONLY 

IN CIRCUIT TRACING ( DO NOT WIRE TO JACKS). 

TITLE TERMINAL NUMBER DESIGNATIONS 

FOR JACKS AND PLUGS •• G.A. t~ 
"''• 1-17-61 u;a' ,Ii 3-do-C,/ ---------- CARTRITAPE M 5944 -·------------813-5844-001 
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INSTRUCTIONS FOR INSTALLING AND OP~RATION 

OF 
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GATES M5952 RECORDING AI'1PLIFIER 

Gates Radio Company 
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M5952 RECORDING AMPLIFIER 

SECTION I 
SP ECIFICitTIONS 

FREQUENCY RESPONSE; Standard NAB Recording Curves, 
+ 2 db, 50 to 12,000 cps@ 7.5 IFS. 

DISTORTION: 0.5% or less@ normal recording level. 

NOISE: -120 dbm or lower, equivalent input noise with 
microphone level into matching input circuit. 

EQUALIZATION: Standard NAB Recording Curve for 7-1/2 
inches per second. 

INPUT LEVEL: -60 to -70 dbm matching (30/50-150/250 ohms, 
balanced or unbalanced). 

-35 dbm to +8 dbm bridging, (10,000 ohms~ 
balanced or unbalanced) .• 

CUEING ACCURACY: Within 0.1 second. 

POWER SOURCE: 115 volts, 50/60 cycles per second. 

POWER CONSUMPTION: 25 Watts. 

(2) E!F86 
(2) 12AX7 
(1) 12AU7 
(1) 6X4 

TUBE COMPLEMENT: 

HEIGHT: 
WIDTH: 
DEPTH: 
WEIGHT: 

4/28/61 

MECHANIC.AL 

5-1/4 inch rack or custom cabinet mounting. 
19 inch rack or 15 inch custom cabinet mounting. 
11 inches behind panel, excluding plugs. 
Net 12 lbs. 
Packed (domestic) 27 lbs. 
Cubage 3~ 

-1- M5952 Recording Amplifier 
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.. . ·• .--- ... 

2.1 GENERAL 

SECTION II 

INTRODUCTION 

The Gates Recording Amplifier, M5952 is an integral part 

of the Cartritape system. It provides the recording 

facilities to produce a recorded tape cartridge when 

connected to Cartritape, M5944. (Playback Unit) 

The Recording Amplifier interconnects with one of the 

playback units, using cables supplied, to form a record/ 

playback combination. 

3.1 UNP.ACKING 

NOTE 

A complete Cartritape systefil wiring 

diagram consisting of 4 Cartritapes, 

1 Switcher, 1 Recording .Amplifier and 

1 Remote Unit is shown on Drawing 

842 3246 001 

Units required for recording only 

or record/playback are -
1 M5944 Cartritape Playback Unit 

1 - M5952 Recording ADplifier 

SECTION III 

INSTALLATION 

The Recording Amplifier will be received in one shipping 

carton. The 19" rack mounted adaptor kit will be received 

with the unit. Unpack the contents carefully and examine 

thoroughly for shipping damage. If any such daraage is 

found, file a clain report innediately with the Carrier. 

' 3.2 MOUNTING (15") CUSTOM UNIT 

The unit will be received as a 15" custora unit but supplied 

with adaptor plates to raake the 19" version. The amplifier 

is designed to be used without an external cabinet, if de­

sired. The other installation instructions apply to both 

15" and 19" rack raounting. 

4/28/61 -2- M5952 Recordin~ Amplifier 
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3.3 MOUNTING THE (19") RACK UNIT 

The unit will be received with an adaptor kit. These 
adaptors are metal extensions, which must be attached 
to the recorder front panel, to extend the front panel 
width to 19". Attach these units with the supplied 
hardware. The lockwasher should be placed under the 
screw head. 

Mount the unit with four rack screws innediately above or 
below the Cartritape playback unit to which it is to be 
interconnected. The cables are long enough to reach the 
correct jacks and plugs. 

3.4 INTERCONNECTING THE PLAYBACK UNIT .AND TH~ RECORDING 
AMPLIFIER 

With the units mounted in place, the following procedure 
should be followed. (See Drawing 842 3246 001 for system 
wiring diagram.) 

Step 1. 

Step 2. 

Step 3. 

Step 4. 

4/28/61 

Use the cable harness provided. (14 pin 
plug on one end and a 12 pin plug on the 
other end.) Plug the 14 pin plug into 
Jl04 (playback unit). Plug the other 
end (12 pin) into J204 on the recording 
aLJ.plifier . 

Remove the phono plug frou Jl02 (red) on 
the head mounting bracket (pgm head, 
playback unit). Plug into J202 on the 
rear of the recording aoplifier. 
Insert one end of the supplied shielded 
cable into Jl02 (playback unit). Plug 
the other end into J206 on the rear of 
the recording amplifier . 
ReLJ.ove the phono plug frou Jl03 (cue 
head, playback unit) and plug into 
J203 on the rear of the recording 
aLJ.plifier. 
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Step 5. 

Step 6. 

Use the other shielded cable supplied and 

insert one end into Jl03 (cue head, play­

back unit). Plug th~ other end into J207 

on the rear of the Recording Amplifier. 
· Plug the AC cord into J201 and plug the 

other end into the AC power source~ 

3.5 VU METER 

The VU meter is located in the center of the front panel. 

This meter is for record level indication only. It does 

not read bias currents. Set the record level so that 

audio peaks read 100% or zero VU•- The fileter should be 
used for audio reference only. Do not use for frequency 

response tests, therfore, a gain set should be used for 
this testing. 

3.6 RECORD INPUT FACILITI~S (See Drawing 813 5911 001) 

The audio input has facilities for bridging a line (-35 to 

+8 dbfil) .2£ mic input of 30/50-150/250 ohfils at -60 to -70 dbfil. · 
These points are located on J205 •. 

4/28/61 

MIC INPUT -60 TO -70 DBM, 150/250 0Hl'1 

These input points are located on pins 

1 & 3 of P205. (Pin 2 is ground.) 

MIC INPUT -60 TO -70 DBM, 30/50 OHM 

For 30/50 ohfil input impedance the following 
procedure should be followed on T202. 

Step 1. Refilove jUBper between red/yellow 

and red. 
Step 2. Connect blue to red. 
Step 3. Connect red/yellow to brown. 
Step 4. The input is located across blue 

and brown. (Pins 1 and 3). P205. 

BRIDGING INPUT -20 TO +8 DBM, lOK 0Hl'1S 

This input is located between pins 4 and 6 of 

J205•· Pin 2 is ground. Strap pins 5-3 to place 
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the 150 oho load resistor, R219, on the pad. 
The transformer input must be left connected 
for 150/250 input as it is received from the 
factoryo 

BRIDGING INPUT -35 TO -20 DBM, lOK OH1'1S 

This input appears at the same points as 3.6.3, 
but AT201 requires modification. Connect as 
explained in 3.6.3 and modify pad AT201 as 
follows: 

1) Remove R240, 620 ohms from _CKT. 
2) Strap out R236 and R237, 4.?K ohm. 

NOTE 

If record/playback response is not to 
published specifications, adjust bias 
current as explained in paragraph 7.3 
and 7o4. 

SECTION IV 
PRE-OPERATION 

The following is a familiarization procedure that should 
be followed before attempting to place the equipment into 
operationo 

4.1 POWER SWITCH (S2012. 

The power OFF-ON switch is located on the right hand side 
of the front panelo 

4e2 BAR SWITCH OPERATION (S201 & S202) 

The bar switch located under the VU meter performs nultiple 
functions. They are: 

1) Indicates Power ON 
2) Indicates CUE TONE 
3) Indicates RECORD MODE 
4) Actuates RECORD START 
5) Stops RECORDING 
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4.2.1 

'f 
4.2.2 

4.2.4 

4/28/61 

INDICATES POWER ON 

When the power is applied to unit the right 

side of the bar switch will glow green. 

INDIC1,.TJ!;S CUE TONE 

When the record "Start" side of the bar switch 

is pressed, the record amplifier is set to 

record. The green light is extinguished. When 

"Start" on the playback unit is pressed the 

green light will come back on in the recording 

amplifier. This tells the operator that the 

cue tone has been applied. 

NOTE 

The length of time required for the light 

to come on after playback "Start" is pressed 

is the length of time the cue tone is applied 

to the tape. 

INDICATES RECORD AND ACTUATES RECORD START 

Also when the bar switch is pressed on the 

side marked "Start" (as in paragraph 4.2.2) 

the switch will glow red on the left side. 

This indicates the unit is ready to record; 

that is, the bias is applied and the cue 

tone is ready to be applied, etc. Also 
• 

pressing the switch on the side marked 

"Start" switches the recording amplifier 

to the "Ready" position. The heads are 

switched, etco 

STOPS RECORDING 

The recording process may be stopped at any 

time by pressing "Stop" on the recording 

araplifiero This unlatches relay, K201, 

which removes the recording amplifier from 

the head. This does not stop the Cartritape, 
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it only removes the audio from the record 

head. The Cartritape will continue to run 

until the cartridge has detected a cue tone 

~ and stops. 

4. 3 HUM B.tt.L.H.NCE 1-1.DJUSTI"IENT 

For best possible noise figure proceed as follows: 

1) Remove V206 (the bias osc,) from its socket. 

2) Remove V205 (the cue tone generator) from 

its socket. 

3) Connect ground to pin 6 of J204. 

4) Connect an audio VTVI'1 across J202 the record 

head jack. 

5) Connect power to unit and place in the record 

node . Be sure level control is maximum clock­

wise. Input circuit should be terminated with 

a 150 ohm resistor& 

6) Ad just R201 for minimum noise and hum. It 

will be necessary to polarize the ~C plug 

for minimun hum and noise, between both 

unitso 

SJ:!;CTION V 

OP.IERATION 

5.1 GENERAL 

Operation of the Recording .Anplifier is very similar to 

any high quality recording unit, however, cartridges can 

be made up for different applications. This section deals 

with different methods of t ape cartridge preparation. 

4/28/61 

~ 
There must be at least 4-5 seconds 

between cue points because of the 

time delay in the playba ck unit, 

otherwise, a cue point nay be 

11issed~ 
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5 •. 2 ERASING 

The Cartritape unit has no erase head. Therefore, a bulk 
erasing ~rocedure should be followedo 

TO BULK ERASE 

Step 1. Plug bulk eraser into power source. 
Step 2. Bring the erasing unit to the top 

of the cartridge and oake circular 
notions around the top, bottofil and 
front of the cartridge. 

Step 3. Reoove the eraser or cartridge to a 
distance of about 3 ft.- with a slow 
steady withdrawalo 

Step 4. Refilove power to eraser at a 3 ft. 
distance froD the cartridge so 
that its collapsing field will not 
re-oagnetize the tapeo 

5.3 TO RECORD A SINGLE SEGI"'ill'NT ON ON~ CARTRIDGE 

When one prografil segnent is to be placed on one c artridge , 
the following procedure is reconnended: 

4/28/61 

Step 1. 

Step 2. 

Step 3. 

Step 4. 

Step 5. 

Select a coopletely erased cartridge whose 
playing tiwe is slightly filore than the pro­
gran tioe to be recorded. (Nearest standard 
length). 

Insert the cartridge into Cartritape. 
Feed audio into the recording aoplifier 
and adjust the gain c ontrol so that the 
audio peaks read 100% on the VU neter . 
Press record "Start 11 on the recording 
anplifier and preset the prograo naterial 
to be recorded on the cartridge. 
Press the "Start" switch on the Cartritape 
unit and feed the prograu naterial source 
to be recorded as soon a fter the "Start 
switch is pressed a s practicalo 
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NOTE 

The sooner audio is fed into the 

, recording unit after the "Start 

switch is pressed, the tighter 

the cue, because the instant the 

"Start" switch is pressed the cue 

tone is recorded on the tape. 

Step 6 . After the prograo oaterial has been 

recorded, turn down the recording 

level and allow the cartridge to 

recue. This will occur when the 

original starting point is reduced, 

and will be indicated by the red 

"Run" lighton the playback unit 

going out . 

5. 4 MULTIPLE PROGRAM SEGMENTS ON ONE ChRTRIDGE 

In sooe applications several segoents nay be desired on 

one tape, end to end . 

In each case the above procedure applies, ~xcept at the 

end of each segoent the STOP button is pressed on the 

Cartritape . Then the above recording procedure is fol­

lowed again . 

5. 5 TO STOP AND START TAPE WITHOUT RECORDING TH~ cu~ TONE 

In sooe applications it oay be desired, or necessary , to 

stop, then start the tape, while recording, without a cue 

tone being put on the tape . This is accooplished by pres­

sing the ST ... .JtT button on the Cartritape before pressing 

the record ST.ART button on the Recording AD.plifier. This 

provision is handy for dubbing in voice anq/or other prograo 

oaterial into one continuous segoent . 

5. 6 TAPE CARTRIDGE PREPARATION FOR SYNCHRONIZED .AUTOM...1.TIC 

SEQUENTIAL START OPERATION 

The Cartritape units nay be connected, as explained in the 

INSTALLATION SECTION, Paragraph 3.9 of this nanual, in a 
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nanner that results in one unit being started by the 

stopping of another. 

To use this facility properly, the cartridges uust be 

prepared in a certain nannere 

The progran naterial should be tined out (and 

the correct cartridge playing tine selected) 

so there is little or no dead tiue between 

the last seguent and the first cue point. 

"Dead" tape nay be reuoved by editing and 

re-splicing to insure tight prograu switching. 

No tine should be lost between seguents. This 

is acconplished by stopping the tape notion 

innediately after the segnent is recorded on 

the cartridge by pressing stop on the Cartritape, 

then proceed with next segnent. 

5.7 USE OF THE RECORDING Al'1PLIFIER 

The Recording Anplifier is identical in operation (except 

for cue tone application) to any high quality recording 

anplifier. Therefore, techniques which are used with 

standard reel to reel anplifiers can be used with the 

Cartritape Recording Ao.plifier. 

NOTE 

If a frequency response is to be taken 

it should be done -10 DB down frou 100°/4 
-------

to avoid tape saturation at high frequencies. 

5.8 MAKE RECORDINGS WHILE OTHER C.A.RTRIT.n.PES IN THE 8YST.!:!1'1 

ARE ON THE .AIR 

The Recording Ao.plifier has been designed so that when 

the Recording A:raplifier is in the Record Mode the starting 

of that Cartritape interconnected to the Recording .A.Llpli­

fier does not activate the switcher. This feature pernits 

recording while the other Cartritape, in the systen, are 

being used on the air. The only requireuent is that 
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"Record Start" be pressed before "Start" is pressed on 
the Cartritape. 

NOTE 

The above explanation applies only when a 
switcher is included in the system. If a 
switcher is not used the recording process 
has no effect on the other Cartritapes 
being utilized on the air. 

SECTION VI 
TH.l:GORY OF OP2RATION 

6.1 RECORD AMPLIFIER 

The Recording .Amplifier is a three stage amplifier with a 
gain control located after the first stage to facilitate 
adjusting the recording level. The gain of this amplifier 
is high enough to record standard level on the tape from a 
microphone input. The microphone input is 150 ohms or 50 
ohms at a level of -60 dbm. -70 dbm will produce approxi­
mately O or 100% on VU meter. Bridging a -35 to +8 line 
is possible because of the pad located on the primary side 
of the audio input transformer, AT201. The first stage is 
a low noise EF86 tubG and is conventional in its configura­
tion. It should be noted that a .005 mfd., is located 
across the cathode resistor of the second stage. This 
produces a slight boost on the extreme high end, and is 
part of the record equalization. 

Coupled from the plate of the second stage are two tubes, 
V204 and V203B. V204 is the last stage of the record 
amplifier and is connected as a grounded cathode amplifier. 
However, capacitors, 0209 and 0213 are wired into the cir­
cuit as a part of the record equalization. They provide a 
boost at the high end. The grid circuit includes an LOR 
combination to complete the record equalization curve. 
V203B is the meter driver stage, note that R242 isolates 
this stage from the previous stage so that circuit loading 
does not result. 
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6.2 BIAS OSCILLATOR 

V205 is a conventional plate coupled push-pull bias oscil­

lator. It is similar to most of the coraLJ.on ones in u1Se 

todayo This produces high level bias voltage to correctly 

bias the record head. The push-pull action is needed to 

give a good sine wave output while keeping the harraonic 

distortion content lowo 

6.3 CUE TONE GENERATOR 

V206 is a multi-vibra tor and is used to generate the cue 

tone (approxiraa t e ly 1 KC)o This tone is applied, without .. 
bias, for ,1 of a second at the instant the "Start" switch 

is pressed on the playba ck unit. This signal is switched 

through r elay K202 to the cue head. Capacitor C225, 8 mfd., 

a cross the coil provide s a ol second release time for cue 

tone applica tion " 

6.4 POWER SUPPLIES 

There are two power supplies used in the Recording Amplifier. 

One supplies B+ to the tubes, and the other supplies power 

to actuate the relayso 

The DC sourc e for all the tub e circuits is derived from a 

conventional full wave power supply, using a 6X4 rectifier. 

Filtering is provided by C201A and C201B. L201, the choke, 

sL1ooths t he ripple further. The prearap tubes have this B+ 

filtered t o an even greater extent by the RC combination of 
R206 and C201C , 

The DC source to actuate the r e l ays is a conventional 

half-wave typ e, conne cted directly to the AC line .. The 
DC voltage i s r ectifj_ed by CR201 and appears across C202 o 

R232 is a Sl:r ge current lirai ting r esistor. 

B+ to the b ias osc i llator is applied only when the unit is 
in the rec or d mode. 
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SECTION VII 
MAINTENANCE 

7.1 GENERAL 

The tubes should be che cked e v e ry 3 to 6 months and re­

pla ced whe n neces s a ry. Dust a nd dirt should b e r emoved 

periodica lly to insure prope r op e r a tion at all times. A 

soft brush will f a cilita t e this proc edure . 

NOTE 

When s e rvicing equipment pull AC linewlug 

beca use a shock hazard is present, this will 

prevent daIJage to components as one side of 

line is hot . 

7.2 RELAYS 

The relays should be inspe cted p e riodica lly for dust and 

cleaned whe n necessa ry. A r e l a y burnishing tool passed 

between the cont a cts (while manua lly actuated) is 

sufficient. 

7~3 BI~S CURRENT ADJUSTMENT 

The correct bia s curre nt is n e c e ssa ry to produce a high 

quality recording. The corre ct bia s current is .8 na 

at a frequency of 50 KC to 70 KC . 

7.4 TO MEASURE BIAS CURRENT 

4/28/61 

Step 1. 

Step 2. 

Step 3. 

Insert 100 ohra r esistor into the ground 

return l ead of the r e cord/playba ck head~ 

Measure the voltage drop a cross this 

r es istor. 

Adjust R201 for .080 volts, measured 

a cross this 100 ohra resistor. 

NOTE - #1 
Be sure to conne ct the r e sistor in the ground 

l ead, and conne ct the meter a cross the resistor 

with the ground side of the met e r to the grounded 

side of the r e sistor, otherwise erroneous r eadings 

will occur. 

NOTE - #2 
HP 400 Dis a suitable meter for this purpose~ 
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Symb ol No . 

A201,A202 

C201 

C202 

C210 

C203 

C204 , C211,C212 

c205,c207 , c208 

C206 

C209 

C213 

C214 

C215 

C217 

C218 , C227 

c219 , c221 

C220 

C222 

C224 

C225 

C226 

CR201 

F201 

F202 

J201 

( J202 , J206) , 
(J203,J207) 

J204 

J205 

K201 

K202 
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Drawing No . 

396 0076 000 

524 0087 000 

522 0116 000 

500 0771 000 

506 0007 000 

506 0027 000 

506 0028 000 

516 0074 000 

502 0071 000 

502 0196 000 

502 0093 000 

506 0005 000 

502 0035 000 

516 0054 000 

502 0089 000 

518 0011 000 

506 0010 000 

522 0288 000 

522 0083 000 

506 0015 000 

384 0020 000 

398 0019 000 

398 0022 000 

250 0025 000 

612 0247 000 

612 0245 000 

572 0098 000 

572 0094 000 
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PARTS LIST 

Description 

Lamp, GE #12 

Cap ., 30-20- 20 mfd . , 
350-300- 250 v. 
Cap. , 40 mfd.,@ 250 Volts 

Cap . , Variable, 50- 380 uuf . , 
Cap . , . 5 mfd . , 200 V. 

Cap . , . 47 mfd . ,@ 400 Volts 

Cap . , .1 mfd . ,@ 400 Volts 

Cap . , . 005 mfd., . @ lKV 

Cap . , 75 mmfd.,@ 500 Volts 

Cap . , 400 mmfd . ,@ 500 Volts 

Cap . , 750 mmfd . ,@ 500 Volts 

Cap . , . 1 mfd.,@ 200 Volts 

Cap., 270 mmfd . , @ 500 Volts 

Cap . , . 001 mfd.,@ 1000 Volts 

Cap., 600 mmfd . ,@ 500 Volts 

Cap. , 2.5-13 mmfd . 

Cap., .01 mfd., 400 Volts 

Cap., 10 mfd . ,@ 150(W) Volts 

Cap . , 8 mfd . ,@ 150 Volts 

Cap . , . 25 mfd . ,@ 400 Volts 

Diode Silicon 

Fuse, 2A, 250 Volt, 3 AG 

Fuse, 5A, 250 Volt, 3 AG 

A. C. Line Cord & Receptacle 

Single Phono Socket 

Receptacle, 12 pin 

Receptacle, 6 pin 

Relay 

Relay 

M5952 Recording Amplifier 
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Symbol No. Drawing Mo. Description 

L201 476 0003 000 Choke 
L202 476 0192 001 Toroid Choke 

1'1201 630 0069 000 VU Meter 
... 

(P202,P206), 
(P203,P207) 250 0034 000 Shielded Cable & Phono Plug 
P204 610 0254 000 Plug, 12 pin 

R201 550 0213 000 Potentiometer, 250K ohm, 2W. 
R202 552 0541 000 Potentiometer, 100 ohm, 2W. 
R203 540 0057 000 Res., 2.2K ohm, l/2W. 5% 
R204 548 0046 000 Res., 180K ohm, l/2W. 1% 
R205 540 0119 000 Res., 820K ohm, l/2W. 1% 
R206 540 0492 000 Res., l00K ohm, lW. 10% 
R207 550 0048 000 Potentiometer, 500K ohm 
R208 540 0061 000 Res., 3.3K ohm, l/2W. 5% 
R209 540 0206 000 Res., 220K ohm, l/2W. 10% 
R210,R242 540 0214 000 Res., 1 megohm, l/2W. 10% 
R211,R216 540 0101 000 Res., 150K ohm, l/2w. 5% 
R212,R243 540 0109 000 Res., 330K ohm, l/2W. 5% 
R213 540 0180 000 Res., 1.5K ohm, l/2w. 10% 
R214 540 0097 000 Res., l00K ohm, l/2W. 5% 
R215 540 0115 000 Res., 560K ohm, l/2W. 5% 
R217,R233 540 0831 000 Res., 270K ohm, l/2W. 5% 
R218,R222 540 0057 000 Res., 2.2K ohm, l/2W. 5% 
R219 540 0029 000 Res., 150 ohm, l/2W. 5% 
R220 540 0097 000 Res., l00K ohm, l/2W. 5% 
R221 540 0105 000 Res., 220K ohm, l/2W. 5% 
R223 540 0121 000 Res., 1 megohm, l/2W. 5% 
R224,R226 540 0085 000 Res., 33K ohm, l/2W. 5% 
R225 540 0049 000 Res., 1000 ohm, l/2W. 5/4 
R227 540 0054 000 Res., 1.6K ohm, l/2W. 5% 
R228 540 0196 000 Res., 33K ohm, l/2W. 10% 
R229 540 0114 000 Res., 510K ohm, l/2W. 5% 
R230,R238,R239 540 0067 000 Res., 5.6K ohm, l/2W. 5% 
R231 540 0073 000 Res., l0K ohm, l/2W. 510 

5/3/61 -2-. 1'15952 Recording Amplifier 
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Symbol No •. 

R232 
R235 
R236,R237 
R240 
R241 
S201 
S202 

S203 

T201 
T202 
T203 

V201 
V202,V204 
V203,V206 
V205 

XA201,XA202 

XF201,XF202 

XV201 
XV202 ,XV203 , ·. 
XV204 
XV205,XV206 

XCR201 

5/3/61 

Drawing No. 

540 0730 000 
540 0599 000 
540 0065 000 
540 0044 000 
540 0079 000 
598 0020 000 
598 0019 000 
604 0005 000 

472 0006 000 
478 0145 000 
478 0181 000 

370 0105 000 
370 0144 000 
370 0116 000 
370 0195 000 

406 0264 000 

402 0023 000 

404 0032 000 

404 0059 000 
404 0040 000 

913 4478 001 

-3-

Description 

Res., 150 Ohm, 2 w., 5% 
Res., 330 Ohm, 2 W., 5% 
Res., 4. 7K Ohm, 1/2 W • . , 5% 
Res., 620 Ohm, 1/2 W., 5% 
Res., 18K ohm, 1/2 W., 5% 
Switch Stack 
Switch Stack 
Power Switch 

Power Transformer 
Input Transformer 
Oscillator Transformer 

Tube, 6X4 
Tube, BF86 
Tube, 12AX7 
Tube, 12AU7 

Socket 

Fuseholder 

Socket, 7 Pin 

Socket, 9 Pin 
Socket, 9 Pin 

Diode Mounting Board 

M5952 Recording Amplifier 
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GATES RADIO COMPANY 
QUINCY, ILLINOIS 

A a13 5911 ooJ 
SCALE 

.A ~ S ~ O o:o LIST OF PARTS 
"'W t------i----+----+---+-c:,_z--+--------------------------------1 

~ 

1t 

QTY. QTY. QTY. QTY. ITEM REFERENCE I <fl. I FIN. I DESCRIPTION I MATL. 

(1) FOR MIC. INPUT 
-70 DBM to -50 DBM 

Oz. 
I - 3 

,,,,,..---, 

P205 
FIG. 1 

Transformer T202 
connected for 150 ohm 
at fact•)ry. 

.~--------\\_ / ' -- - T202 may be connected 
for 30/50 ohm by 
following instruction~ 
in 33C. III in 
Recording Amplifier ; 
Instruction Book. 

(2) 

GND. SHIELD 
AT ONE END 

BRIDGING lOK 

• , 

INPUT 1-3 

HIGH LEVEL -20 DBM to +8 DBM 

' 02 r{)4 riJ~ P205 
FIG. 2 

GND. SHIELD I 0 Q D AT ONE END 

• 
J 

-- -- "' \.. ./ --
' 

(1) High Level Input - Pins 4 & 6 
(2) Jumper Pins - 3 & 5 

MED. LEVEL BRIDGING (3) 
-35 to -20 DBM (P205) 

STATUS 

Dl:YELOPMENT PRODUCTION 

MltCH. 
CHK , 

PltO~. ~~" I 
1:NG. ~D',,.~ 

AP"'OY. 
PltODUCTION 

■Y 

CH. BY MTL. 

DAT~" 

DR. BY~M,~ ENG. 

DATEJ-1<1-G. I 

FIN. 

(1) Input same as above 

' 
Pins 4 & 6 (See Fig. 2) 

(2) Jumper Pins 3 & 5 
(See Fig. 2) 

(3) Jumper Out R236 & R237 
(4.7K)" on AT201 
Remove R270, 620 ohms 

TITLE AUDIO INPUT CONNECTION TO 
M5952 RECORDING AMPLIFIER (P205) 

1.:-'NLESS OTHl!:RWl91: 9PECll"IED. 
ALL TOLltRA.NCES PER GATES 
SPEC GSMIOZ . 

A 813 5911 001 M-5944 CARTRITAPE 
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2 
0 ... ... 
0 
CD 

(/) 

(/) 

USE FOR WIRING INTERCONNECTING PLUGS 
RECEPTACLE 

SHOWN FOR Cl RCUIT 

TRACING ONLY 

2 4 6 

J205 
(WIRING SIDE) 

PLUGS 
USE FOR WIRING INTERCONNECTIONS. 
CA¥TION: TO REMOVE HOUSING LOOSEN 
NU ON SIDE. DO NOT REMOVE SCREW, 
OTHERWISE PLUG WILL COME APART. 

:E 
0 
t­
t-
0 
(I) 

(/) -

P205 
( WIRING SI DE) 

~ Ji I IL SIDE VIEW 

(/) 
(/) 

<l 
I 
(.) 

SIDE VIEW 

I 3 5 7 9 II 

(/) (/) -

1IIII!~ 
13 57911 

P204 

(WIRING 

SIDE) 

i Jt i I I I iL SIDE 

VIEW 

(/) 

(/) 

<l 
::c 
(.) 

SIDE 

VIEW 

MTL. 

NOTES 

I) MAKE ALL CON NEC~ IONS, NUMBER! NG FROM 

THE WIRING' SIDE ONLY. 

2) THE JACKS ARE SHOWN FOR RE~,ONLY 

IN CIRCUIT TRACING ( 00 NOT WIRE TO JACKS}. 

TITL[ 

TERMINAL NUMBER DESIGNATIONS 

FOR JACKS AND PLUGS 

RECORDING AMP M 5952 813-5851-001 
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INSTRUCTIONS FOR INSTALLING AND OP~RATING 

OF 

GAT~S 1 M5953 SWITCHER 

\ 

5/1/61 

l3t7e,/<1/<;i-3?-o,o'/- dO/ 

Ga tes Radio Company 

~uincy, Illinois 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

M5953 SWITCHER 

INDEX 

Page 
SECTION I 

SPECIFICATIONS 

SECTION II 

INTRODUCTION 
2.1 General 

SECTION III 
INSTALLATION 

SECTION 

3.1 Unpacking 
3.2 

3.3 
3.4 
3.5 
3.6 
3.7 
3.8 

3.9 

IV 

Mounting (i,.daptor Plates 
15" & 19" Model) 
Mounting The 19" Rack Model 
Mounting the 15" Custo:c:1 Model 
Wiring (J3O3) Control C.ircuits 
Wiring P3O2 Audio Jack 
Load Resistor 
Connecting More Than One 
Switcher in Series 
Power Cord 

1 

1 

2 

PRE-OPERA.TI ON 5 
4.1 Power Switch (S3O1) 
4.2 Playing Back Cartritnpe Using 

The Switcher 

SECTION V 

OPERA,TION 6 
5.1 The Switcher In Use 
5.2 To Play Back Multiple Cartridges, 

One After The Other 
5.3 Multiple Switchers 
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SECTION VI 

THEORY OF OPERATION 
6.1 DC Control Circuit 
6.2 Audio Switching 
6.3 Power Supply 

Page 

7 

SECTION VII 8 

MAINTENANCE 
7.1 General 
7.2 Relays 
7.3 Inspection 

SECTION VIII 
PARTS LIST 1 

W.iJIBANTY 

DRAWINGS: 

5/1/61., 

B-67174 - Wiring Diagran for Multiple 
Switcher Connection 

D-23020 ~ Scheraatic Diagrara 
B-67163A - Wiring Diagran Switcher Only 
842 3246 001 - Systera Wiring Diagrao 

813 5852 001 - Pin Nuobering for Jacks 
and Plugs. 
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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 

4/28/61 -1- M5953 Switcher 
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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 

5/1/61. -2- M5953 Switcher 
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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. 

5/1/61 -3- 1'15953 Switcher 
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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. 

-4- M5953 Switcher 
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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. 

-5- M5953 Switcher 
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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. 

5/1/61 -6- M5953 Switcher 
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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 . 

5/1/61 -8- M5953 Switche r 
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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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NOTES 

(3) PLUG.S l>RE' SHOWN "S Vll,WE'O !'ROM RE'f'IR OS'° U"-IIT 

WHl;t:,l T\jEY ARE INSERTE't:>. (WIRl'-IG. VIEW) 

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

TO PR.EVl:NT Gil>.OUN't, LOOPS. 

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

(lo) NOTE THAT CHASSIS C.NQ. F'o" 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 lJNIT A 1§ 1 C o"'-:C:, 
CARTRITAPES M5944. 

rsi THt: 1t-.1TcR.c.ots1>.1EcT1N<. c01scc P"'-o v, D.:-o 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-) SHIELbED WIRE. C.ONNE'C.TtONS FOR HEf'l:l S't,llTc.HING. 

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 $"'11TCHE.R. 1"159'5~ 

~N••H . .. M .... OH ....... , ... 

• ·· <OLUANC .. ~-- ,o&HO 

SHEET 01'" D .. 842. .!l.46 0:)f 

wigfi
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USE FOR WIRING INTERCONNECTING PLUGS 

RECEPTACLE 
SHOWN FOR CIRCUIT 

TRACING ONLY 
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SIDE 

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

TtTLl. 
TERMINAL NUMBER DESIGNATIONS 
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