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TD-537 
786M- 1 Stereo Generator 

SECTION I 
GENERAL DESCRIPTION 

1.1 PURPOSE OF INSTRUCTION BOOK. 

Unit Instructions TD-537 provides information about 
786M-1 Stereo Generator, Collins part number 522-
2914-00. Information which is fumished includes a 
general description of the equipment, principles of 
operation, maintenance procedures, and a parts list. 

1.2 PURPOSE OF THE EQUIPMENT. 

The 786M-l Stereo Generator is used to convert ster­
eophonic audio input signals into main and stereophonic 
subchannel signals and to generate a pilot subcarrier. 
The resultant signal is suitable for modulation of wide­
band FM broadcast exciters . 

1.3 DESCRIPTION OF EQUIPMENT. 

1.3.1 PHYSICAL DESCRlPTION. 

The 786M-l Stereo Generator, shown in figure 1- 1, is 
constructed on a standard 19-inchrack-mountedpanel. 
This panel is 19 inches wide, 10-1/ 2 inches high, 7 
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inches deep, and weighs approximately 14 pounds. 
All operating controls are located on the front panel 
with seldom-used adjustments located inside the back 
panel. A meter is placed conveniently on the lower 
left portion of the front panel for monitoring of input 
and output signals. All transistors and the 38-kc 
crystal are placed on tl1e front panel for convenient 
access . Bulky components are g rouped in tl1e upper 
right-hand corner of the front panel leaving the r emain­
ing por tion of the panel free of obstacles for ease of 
maintenance and adjustment. All components located 
in the rear of the unit are protected in a dust-resistant 
enclosure. 

1.3.2 ELECTRICAL DESCRIPTION. 

The 786M-1 Stereo Generator is an all transistorized 
unit consisting of t11e following circuits; a crystal 
controlled 38-kilocycle oscillator, a 19-kilocycle 
locked oscillator, a meter ampliiier, two audio ampli­
fiers, and a balanced modulator. All components for 
operation of the time division stereo generator are 

0704 
llril:IS 0 . 
010> 

uno1 
0 

-. ....... •• 
-1•11aA . 

~ 

CONTROL 

• • 
°" 

Figur e 1-1. 786M-1 Stereo Generator, Over- all View 
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786M-l Stereo Generator 

contained witl1in the 19- inch rack-mounted panel with 
the exception of a left audio channel pre-emphasis 
network. This function must be supplied externally and 
is available in the Collins A830-2 10 W Wide- Band FM 
Broadcast Exciter. 

Power input requlred is 20 ±0.1 volts d-c which is 
supplied by the A830-2. Remote control can be exer­
cised over the stereophonic and monophonic modes. 
Power required for operation of r emote control is 28 
±2.8 volts d-c. Instruction books covering the exciter 
and power amplifiers, used in conjunction with t11e 
786M- l, are listed in table 1-1. 

TABLE 1-1 
ASSOClATED EQUIPMENT INSTRUCTION BOOKS 

ASSOClATED INSTR UCTJON BOOK 
EQUIPMENT PAJlT NUMBER 

A830-2 10 W Wide-Band TD-536 
FM Broadcast Exciter 

B830-1 250- Watt FM TD-538 
Power Amplifier 

0830-1 1000-Watt FM TD-567 
Power Amplifier 

E830- l 5-Kw FM TD-539 
Power Amplifier 

1.4 EQUIPMENT SUPPLIED. 

Table 1-2 lists equipment tl)at Is supplied as part of 
the 786M- l Stereo Generator. 

TABLE 1-2 
EQUIPMENT SUPPLIED 

EQUIPMENT 

786M- L Stei-eo Cenerator 

COLLINS 
JJAHT NUMBER 

522-2914-00 

1.5 EQUIPMENT REQUIRED BUT NOT SUPPLIED. 

Table 1-3 lists equipment that is 1·equirect for opera­
tion of the 786M- 1 Stereo Generator but not supplied 
as part of the 786M- 1. 

4 

TABLE 1- 3 
EQUIPMENT REQUIRED BUT NOT SUPPLIED 

EQUIPMENT COLLINS 
PART NUMBER 

A830-2 IO W Wide- Band 522-2714-00 
FM Broadcast Exciter 

1.6 ACCESSORY EQUIPMENT. 

Table 1- 4 lists accessory equipment that ts available 
for use with 786M- l Stereo Generator. 

TABLE 1-4 
ACCESSORY EQUIPMENT 

EQUIPMENT COLLINS 
PART NUMBER 

B830-1 250-Watt 549-2008-00 
FM Power Amplifier 

0830-1 1000-Watt 522-2948-00 
FM Power Amplifier 

E830-l 5-Kw 549-2009-00 
FM Power .Amplifier 

250- Watt/ l-Kw 549-2010-00 
Harmonic Filter 

1.7 EQUIPMENT SPECIFICATIONS. 

1.7.1 MECHA NICAL. 

Weight . 

Size . . 

Ambient temperature 
t·ange . . • . . 

Ambient humidity 
range . 

Altitude . • • . 

1.7,2 ELECTRICAL. 

Power source . . . 

14 pounds approximately. 

19 inches wide, 10- 1/ 2 
inches higb, 7 inches deep. 

+ 1 s·c (59°F) to 45•c 
(113"F}. 

0 to 95% r elative humidity. 

0 to 7500 feet. 

20 ±0.1 volts d-c. 

28 ±2 .8 volts d- c (for r e­
mote ope ration). 
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lnput Balanced 600 ohms, left 
and right channels. 

Input level . . . . . . 10 ±2 dbm for 100% com ­
posite modulation. 

Frequency range . . • 30 to 15,000 cps for each 
channel. 

Output level 

Pilot carrie1· 
frequency 

Pilot carrier leve l 

Channel sepa1·at ion 

Crosstalk 

280 ±50 mv peak to peak. 

19 kc ±2 cps. 

Equivalent to9%:1:1%modu­
lation of U1e main carrier. 

Greater than 30 db, 50 cps 
to 15,000 cps. 

More U1an 40 db below 
single channel level. 

TD-537 
786M-1 Stereo Generator 

Distortion • • . . • . Less than 0.5% over the 
frequency range of 30 tCI 
l 5,000 cps. 

38-kc subcarrier 
suppression 40 db below output with 10-

dbm input level. 

Main channel and stereo­
phonic subcarrier 
phase relationship. . . ±3 degrees for audio fre­

quencies from 50 to 15,000 
cps . 

Audio-frequency 
response .•. . Complies with FCC stand­

ard 75-mic rosecond pre­
emphasis curve (righl 
d1anne I only, left channe I 
pl'e-emphasis is obtained 
from exciter). 

1.8 SEMICONDUCTOR COMPLEMENT. 

Table 1-5 lists the semiconductor complement sup­
plied as part of 786M-1 Ster eo Generator. 

TABLE 1-5. SEMJCONDUCTOR COMPLEMENT 

SYMBOL QUANTITY TYPE FUNCTION 

Q701 l 2Nl613 38-kc oscillalt)I' 

Q702 1 2N1285 38-kc buffer 

Q703 J 2Nl613 38-kc drivel' 

Q704 I 2Nl285 38-kr isolation amplHier 

Q705 I 2N708 19-kr locked oscillator 

Q706 I 2Nl175A Left audio amplifier 

Q707 I 2Nl 175A Right audio amplifier 

Q708 1 2NI285 Meter amplifier 

CR702 4 1N270 Balanced modulator ctiocle swttches 
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SECTION II 
PRINCIPLES OF OPERATION 

2.1 GENERAL. 

The 786M- l Stereo Generator provictes facilities for 
the conversion of stereophonic input s ignals to an out­
put which conforms to the standards approved by the 
FCC !or the transmission of ster eophonic signals. 
Tbe following paragraphs discuss ster eophonic prin­
c iples and the operation of the 786M- l Stereo 
Generator. 

2.1 PRINCIPLES O F FM STEREO. 

2.2.1 STEREOPHONIC SOUND SYSTEMS. 

An e lementary stereophonic sound system consists 
of two directional mit rophones placed to Ute right and 
left oI a sound source. See Ii~re 2-1. Each micro­
phone in turn is connected to an amplifier and speaker 
system. When UH~ listener is s itua ted between the 
speakers, Ute left rhan11el will be rereived by the left 
ear and the right channel will be received by the right 

ear. The effect upon the listener of such a system is 
to s imulate placing the listener at a point midway 
between the two microphones and receiving a true 
representation of U1e originating sound source. 

To provide a realistic stereo effect. the cWference in 
time delay and signal amplitude from the sound source 
to each of the mic-rophonesmustbemaintained through 
the entire s tereo system, If the time delay or amph­
tude dl.fference is changed in one of the amplifier or 
speaker systems, the eilert to I.he hstener will l)e a 
change in di rec hon of the sound sour<'e. when in reality 
no change has occurred. A change in lin1edelay of the 
left or right channel is referred to as a phase rela­
tionsl1ip change. This phase relationship between the 
channels must be held, in st ereu lransm ill ing equip­
ment, to within ±3 degrees. 

lf the amplitude difference and time dt:lay in each 
system 1s identical (as whe11 the sound source is cen­
tered between the microphones). the sound sourre will 

SOUND SOUIICE 
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Figure 2-1. Elementary Ster eophonic System 
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Figure 2- 2. Spectrum of Signals in Baseband Audio 

appear to the listener to be centered between the 
speakers. This is actually the true r elationshipofthe 
microphones and the sound source. 

To enhance the stereo effect to the listener. it is 
desirable for each microphone to be directional, as 
stated previously. so that sounds originating dir ectly 
in front of the right microphone will be received by 
the right microphone, a.nd as little as poss ible by the 
left microphone, and vice versa. lf too much of the 
right sound source is picked up by the left microphone 
or vice versa, the effect to the listener will be to move 
the sound source to the center. This isolation between 
the two sound systems is known as channel separation 
and must be held greater U1an 29.7 db in stereo trans­
mitting equipment. 

If propet· isolation of the ampliiiers is not obtained, 
and there is an interchange of signals, the sound source 
will again appear to move toward the center. If the 
channel separation is recluced to zero, the effect would 
be to replace the two microphones with a single micro­
phone feeding the same information to both amplifi&r 
and speaker systems. It is then understood tha-t mono­
phonic operation can be obtained by p:.i.i-alleling (adding) 
the left ancl right microphone outputs. This mono­
phonic component is t•efetl'ecl to as L1 R. 

AJ1 interchange of information between channels (matn 
and subchannel) is referred to as crosstalk. Cross­
talk will deteriorate the stereo signals by adding noise 
to the signal. In s tereo transmitting systems, cross­
talk must r emain at least 40 db below a single c.hannel 
level. 

2.2.2 METHODS OF GENERATING FCC STEREO. 

Signals whicll are presct·ibed by the FCC for the trans­
mission of stereophonic intelligence is shown in figure 
2-2. This band of frequencies must be generated and 
transmitted in order that both monaural and stereo­
phonic receivers will be able to detect the FM signal. 
For monaural r eceivers, only the L+R (left plus right) 
channel is received, with the pilot carrier and L-R 
(left minus right) signals rejected by the pass band of 
the monaural receiver. Stereophonic FM receivers 

detect the complete band of frequencies in a discrimi­
nator and will process U1e signals into left and right 
ster eophonic channels. The 19-kc pilot carrier is used 
in this process. The method of generating the signals 
shown in figure 2-2dependsupon the method chosen for 
modulating an FM s ignal. 

The meU1ods of modulating an FM s ignal maybe broker) 
down into two groups, a direct and an indirect method . 
These two general categories may be broken down 
further into various methods ofobtaining the end result. 
Phase modulation is the most generally used method 
of generating an FM signal by the indirect method. lf 
this system is used to modulate the composite stereo 
signal, various problems are encountered. The most 
serious problerr1 is that or frequency response of the 
phase modulator. As the phase modulator audio re­
sponse exhibits nonlinear modulation characteristics 
(rises 6 db per octave from the lowest to the highest 
frequency), predistortion is employed to compensate 
!or this trait. In a stereo FM modulator this pre­
distortion would amount to 65 .5 db over the entire 
modulating frequency l'ange of 50 cps to 75 kc (SCA 
added to stereo signal). When a 65-db signal to noise 
l'atio and a 60-db dynamic range is added to this, 1t 
is apparent U1at baseband amplifiers cannot be built 
to give this characteristic. 

It ts possible to split the phase modulation into two 
steps and modulate one phase modulator with Uie L+n 
signal and U1e second phase modulator with the L-R 
and pilot carrier signals. This type of ste1·eophonic 
phase modulation is not desirable because of the 
required phase linearity of ±3 degrees and the gain 
requirements of stereophonic transmission systems. 
TMse requirements are diUicult, 1.f not impossible. to 
m:iintain. 

Another method of FM stereophonic modulation which 
could be employed is a combination of dil'ect and in­
direct modulation. With this method the L+Fl s ignal 
directly FM modulates an oscillator, while the L-R 
signal phase modulates the signal produced tn the 
oscillator , in a later stage. As in phase modulation 
of the stereophonic signal, it is dU!i.cult to maintain 
phase linearity and gain characteristics. 
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Figure 2-3, An Elementary T ime Division Multiplex System 

A third method of generating a stereophonic FM sign:11 
is by the use of direct modulation over the entire 
stereophonic generator frequency range. Phase rela­
tionship and gain characteristics are then easy to 
maintain because of the point input source. Until 
recently, it has been dillicult to directly modulate an 
FM signal with a wide bandwidth of signals. With the 
advent of solid state components and specifically the 
production of the variable capacity diode, this wide­
band type of modulation is possible. This is the type 
of modulation used ill the Collins A830-2 10 W Wide­
Band FM Broadcast Exciter. The development of the 
wide-band type of modulator made possible U1e devel­
opment of 786M-1 Stereo Generator which is discussed 
in paragraph 2.3 . 

2 ,3 PRINCIPLES OF OPERATION OF 786M- t. 

The 786M-1 Stereo Generator generates U1e spectrum 
of signals shown in figure 2-2 by the time division 
multiplex method. By Utis meU1od, shown simplified 
in figure 2-3, the left and the right channels are 
switched alternately at a 38-kc rate. If the receiver 
switching rate is synchronized with the transmitter 
switching rate, the origiual left and right audio signals 
will be detected . In the receiver, the l9-kc pilot 
carrier is doubled to synchronize the receiver to the 
transmitter. It is important U1at the switching fre ­
quency in both the stereo generator and the receiver 
be of the same phase to r etain the identity of the left 
and right audio signals. 

The mathematical analysis of two audio s i~nals bein~ 
switched alternately by a square wave shows that the 
resultant signal is made up of two components. One 
component is directly proportional to the sum of the 
two audio signals (Lt-R) and the other is a double­
sideband (DSB) signal centered on a frequency equal 
to the switching frequency (38 kc) , The modulation 
appearil1g on this DSB signal is directly proportional 
to the difference of the two audio channels (L-R). II 
L is defined as the audio signal in the left channel, R 
is defined as tile audio signal in the right channel, 
and w c is defined as the switching frequency, U1e 
composite signal ,c; equal to: 

L+R + -1._ (L- R) cosw c l 
2 "Tr 

The following is a block diagram explanation of the 
786M- l Stereo Generator which generates U1e signals 

8 

Just mentioned. Refer to figure 2-4. ll is noted on 
the block diagram that the lert audio channel is fed 
through the pre-emphasis network and high-pass filter 
of U1e A830-2 wicle-ba11d exciter and then to the 786M-1. 

The right audio rhannel utilizes Ule pre- emphasis 
network and the high-pass filte r located in.the 786M- l . 
The outputs of the high-pass filtet's ar e fed through 
15-lcc low-pass filters where audio components above 
15 kc are attenuated sharply. The J 5-kcfilter outputs 
a.re U1en feel to emitter follower amplifiers where 
Isolation or the two channels from the balanced modu­
lator is 0btained. The two-channel audio outputis then 
fed to a balanced modulator whose action resembled 
Umt of a switch. The balanced modulator utilizes the 
signal generated i11 the 38- kc oscillator to alternately 
switch on and orr each audi0 channel. The output of 
the balanced modulator consists of :.u1 L+R component 
and an L-R DSA component. Tho functamental 38-kc 
modulaling signal and all even order harmonics ar <! 
balanced out. 

The balanced modulator output is mixed with a small 
amount of direct L+R signal (ro1Tection factor) and is 
fed through a 50-cps to 53-kc low-pass linear phase 
!ilter where all odd order harmonics above 53 kc are 
a ttenuated. The filte r output is mixed with a 19-kc 
signal from the pilot car rier phase locked oscillator 
and is fed to the 786M- l output. All FCC phasing, 
rhannel separation, c rosstalk, and amplitude speci.fl­
rations a.re satisfied within the 786M- l Stereo 
Generator. 

2.3.1 DETAILED DESCRIPTION OF 786M-l STEREO 
GENERATOn. 

Refer to figure 5-1, a schematic diagram of the 
786M-1. The right audio rhannel is ictentlcul to the 
left audio channel except lliat the pre-emphasis net~ 
work and the 15-kc filter for Uie left channel are 
located within the A830-2 exciter , Only the right 
C'hannel is discussed i.n the following paragraphs. 

The 600-ohm balanced right audio channel is fed into 
a pre-emphasis networ k, FL701 . Due to the inherently 
low level of high-frequency audio components in pro­
gram mater ial, pre-emphasis is employed to over­
come the effects of noise which is often found in home 
receivers. The 786M- l follows U1e standard 
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Figure 2- 4. 786M-1 Stereo Generator, Block Diaii:ralll 

75-mierosecond pre-emphasis curve established by the 
FCC. Tile output of pre-emphasis filter FL701 is fed 
into a 30-cps high-pass filter, FL702, which sharply 
attenuates audio components below 30 <'ps . This is 
necessary to prevent 5-cps audio compOnents from 
interfering with the 5-cps sampling circuits within the 
A830-2 exciter. Filter FL702 also transforms the 
GO0-ohtn balanced input into a 600-ohm single- ended 
output. 

The output of FL702 is connected to relay K701 which 
r emotely selects eiU1e1· the stereo mode !or trans­
mission, or the left 01· right audio channels for mon­
aural operation. Relay K701 operates by applying 28 
volts d- c across the solenoid. This 28-voltd-c source 
is supplied by tl1e A830-2 exciter. Selection of either 
the left or right monaural channel is determined by the 
positiOI\ of S70 l. At this point, if either the left or 
righl channel is selected for monaural operation. the 
single 50- cps to 15-kc audio signal is fed through an 
8-db loss pad to the output of the 786M-l Stereo 
Generator. The 8-db loss pad is made up of R750, 
R751, and fl752. The resulting audio input to the 
A830-2 is the same as that obtained without the ste1•eo 

geneni.tor .. Swit<'h S701 will also override the remote 
relo.y if desired. 

If the stereo mode is selected by S701, the audio com­
ponent is fed toa 15-kl'low-pass!ilte1°, FL704. FL704 
attenuates all trequenr:ies over I 5 kc lo prevent their 
interfering -wiU1 adjacent chaMels. The output of 
FL704 is fed to tile base of emitter follower Q707, 
whic•h isolates Lile nudto circuits from the balanced 
modulator. 

The function of the bnlanced modulator is to generate 
the L+R and the L-R components shown 111 figure 2- 2. 
The balanced modulator resembles a switch which 
samples the left audio channel and the right audio 
channel in turn. Tbe 38-kc switching frequency and 
all even order harmonics a r e balanced out in the modu­
lator output. The 38-kc swikhing frequency is ob­
tained from the 38-kc driver and is impressed across 
transformer T701. If the primary switching voltage 
is negative, the secondaryvoltagewillswitchondiodes 
CR703 and CR704. Thus, right audio will appear at 
the secondary center tap. If the primary switching 
voltage _is positive, the secondary voltage will switch 
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I.~ 

2.~ 

3. ~ 

LEFT CHAN NEL 
SAMPLED AT 38KC 

RIGHT CHANNEL 
SAMPLED AT 311KC 

COMPOSITE SIGNAL 
AUOIO OUTPUT 

Figure 2-5 . Balanced Modulator Output 
When L+R=2, L-R=•O 

on diodes CR702 and Cfl705. The left audio channel 
will then appear on Ute secondar y of T701. A repre­
sentation of a s ine wave input in each channel (L=R, 
L+R: 2, L-R=O) s witched in this manner is shown in 
figure 2-5. It is seen in tllis illustration that the 
composite s ignal at the output of the balanced modu­
lator is a sine wave of an amplitude equal to the 
original signal level in each channel. The spikes 
shown on the composite sine wave result from im­
perfect switchrng and a r e filtered out in FL705. 

Figure 2- 6 shows the balanced modulator output when 
R =O, L+R=1, a nd L-R-=1. The output of the balancect 
modulator is an audio component plus DSB t·omponents 
centered on the s witching frequency and odd harmon ics 
which form the squar e wave shape. When the odd 
harmonics are filtered out by U1e 53-kc ha rmonic 
filte r , FL705, Ute third waveform r esults. Because 
the fundamental component of a squar e wave is ; 

I. 

10 

LEfT AUDIO 
( RIGHT AUDIO ZERO) 

BALANCED MODULATOR 
OUTPUT WAVE FORM 

AFTER FILTERING 

AFTER AMPLITUDE 
CORRECTION 

Figure 2-6. Bala nced Modulator Output 
When L+R=l and L-R=l 

times the square wave amplitUde, the DSB component 
is lar ger than the audio. The audio component is U1en 
tncreased by ; and the fourth Illustration results. 
The audio component is added by resistors R724 and 
R730 which leak a small portion of L+R directly 
around the balanced modulator. Potrtiometer R755 
adjusts Ute audio component so the ""fr loss in filter­
ing is exactly compensated. 

Figure 2-7 shows the time division signal when L=-R, 
or L+R=O. L-R=2. The composite waveform from the 
balanced modulator is shown in the third illus tration. 
This waveform is composed of audio components and 
odd harmonics cente red on the s witching frequency. 
Whe n U1e ocld harmonics are removed by filtering in 
FL705, U1e waveshape in Uie fourth lllustration results. 
This waveshape is a DSB sigt1al which equals L-R as 
required by the matrix process. 

I~ 

z. ~ 

a.~ 

LEFT CHANNEL 
SAMPLED AT 391<.C 

RIGHT CHANNEL 
SAMPLED AT 381<C 

( ½ CYCLE LAT ER I 

COMPOSITE SIGNAL 
BEFORE FILTERING 

COMPOSITE SIGNAL 
AFTER FILTERING 

DSB ONLY 

F igure 2- 7. Balanced Modulator Output 
When L+R:c0 and L-R"2 

The output oI tile balanced modulator and L+R mixing 
is fed to a low-pass 53- kc filter , FL705 . Filte r FL705 
l'emoves all harmonics and noise above 53 kc to for m 
the DSB waveshape as shown in figures 2-6 and 2-7. 
Tbe output fl'om FL705 is mixed with a 19-kc pilot 
ca!'l'i.er and fed to the stereo ovenide swttrll, S701, 
and the remote relay, K701. Opera tion at this point 
is similar to audio switching which was dtsc-ussed 
earlier. lf relay K701 is energized and S70 1 is in the 
STEREO ON position, the compostte stereo is fed to 
J701 for connection to tlte A830-2 10 W Wide-Band 
FM Exciter. 

The balanced modulator switching frequency is ob­
tained from trystal-contr olled oscillator Q701. Os­
cillations are s ustained by taking the output of L701 
and feeding it into the base of Q701. The 38-kc output 
of L701 is a lso capacitively coupled into U1e 38-kc 
buffer amplifier. Q702. The output of Q702 is tuned to 
38 kc by C714 and L702. Theoutput ofbulfer amplifier 
Q702 is further amplified to approximately 4 volts peak 
to peak by driver amplifier Q703. The gains of Q701, 
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PILOT 
CARRIER PHASE 

ADJUSTMENT 
L704 

.sfUl'O•--
Wllt-Olt ,ewftQCJJf'llllQl~ 

•°""'"""' .,, .. •c.,,, <:':Ir • • ,,. ... "' - \. 

M701 
MULTIMETER 

S703 
METER 

SELECTOR 

NCCIIIII~ ,._ 
~4,:::• 

S7DI 
INPUT 

CONTROL 

$702 
PILOT 

CARRIER 
ON 

... 

R748 
PILOT 

CARRIER 
LEVEL 

R755 
CHANNEL 

SEPARATION 
AMPLITUDE 

ADJUSTMENT 

Figure 2-8. 786M- l Control and Adjustment Locations 

Q702, and Q703 are stabilized by emitter degeneration 
to reduce gain variations between transistors. The 
output of Q703 is capacitively coupled to the primary 
of T701 (balanced modulator switching transformer) 
and to the 19-kc pilot carrier locked osc illator through 
an isolation stage, Q704. 

The pilot carrier oscillator, Q704, is basically a 
grounded base oscillator which is synchronized by 
injecting a 38-kc signal into the base. The oscillator 
output is a 19-kc resonant tank placed across the base 
to emitter junction by means of a capacity voltage 
divider. The 19-kc output is taken from the emitter 
circuit and is injected into the output of FL705. The 
pilot carrier phase, which must be maintained in phase 
with the output of FL705, is adjusted by varying the 
inductance of L704. Pilot carrier level is adjusted with 
R748. 

Metering circuits are provided within the 786M- l to 
assist in trouble shooting. Meter amplifierQ705 pro­
vides isolation of the matrixing and oscillator circuits 
from the metering circuits. The right audio and left 
audio channels are fed directly from the 600-ohm 
balanced input thrO\,tgh meter multiplying resistors 
R71 l and R710 to meter M701. 

2.3.2 CONTROL FUNCTIONS. 

The following paragraphs describe the functions of all 
controls in the 786M- l Stereo Generator. Refer to 
figure 2-8 for control locations. 

Meter selector S703 connects meter M701 into various 
circuits for monitoring purposes. The metering posi­
tions are as follows; L AUDIO (left audio), R AUDIO 
(right audio), MX OUTPUT (multiplex output), 38 KC 
OSC (38-kc oscillator), 38 KC BUF (38- kc buffer 
amplifier), 38 KC DRIVER, and 19 KC LKD OSC (19-
kc locked oscillator output). 

Audio input switch S701 selects one of three possible 
audio inputs; left audio, right audio, and stereo. If 
switch S701 is placed in the left audio or right audio 
positions, remote relay K701 is able to provide remote 
control over the monaural or stereo modes. When 
S701 is in the stereo mode, relay K701 is disabled and 
has no effect on stereo generator inputs. 

CARRIER BALANCE controls R703 and R726 balance 
out the 38- kc carrier and 76-kc second harmonic in 
the secondary of T701. These controls are adjusted 
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for zero indication at TP701 with no audio in e ither 
c hannel. 

Channel separation L+R amplitude contrnl (CHAN SEP 
L+R AMPL) R755 adjusts the amount of L+R fed 
around the balanced modulator to raise the L+R level 
byl 
Inducto1' L701 adjusts the frequency of the 38-kc oscil­
lator . Resis tor R713 adjusts the level of the 38-kc 
driver output into the balanced modulator. This level 

is set for 6 volts peak to peak a t TP701 a t the factory 
and should never need r eadjustment. 

PILOT CARRIER PHASE conti·ol L 704 adjusts the 
phase of the 19-kc pilot carder. The control is set 
for an in-phase condition with r e lation to U1e output 
o f FL705. PILOT CARRIER LEVEL control R748 
adjusts the lewel of the 19-kc pilot carrie r. This 
control is set for 0.009 volt rms at TP701. PILOT 
CARRIER switch S702 turns the l!}-kc pilot carrier 
off and on for adjustment and testing purposes. 

SECTION Ill 
MAINTENANCE 

3. 1 GENERAL. 

This section contains informatiou coucerning the 
maintenance of the 786M-1 Stereo Generator. 

NOTE 

As sorue transis tor cases a re e lectrically 
above g round, do not short transistor cases 
to ground o r damnge to the transistor m ay 
result. Always 1·eplace transistors wltl1 the 
trans istor locating m ark placed adjacent to 
U1e transistor socket. 

3.2 SERVICING TRANSISTOR CIRCUITS. 

Servic ing procedures and test equipments that have 
beeu used in the past with othe r types of electroni(' 
equipment, for the most part, may be used with 
transis tor circuits. Some special p l·ecautions whi1'h 
must be used are listed below. 

3.2. 1 TEST EQUIPMENT. 

Damage to transistors by test equipment is usually 
the result of accidentally applying too much voltage 
to the transistor elements . Commoncnusesofdamage 
Cro r)l test equipment a r e as follows: 

a . Test equipment with a transformerless power 
s upply is one source ot such voltage. This type of 
test equipment can be used by employing an isola­
tion transformer in the power line. 

b. It is still possible to damage transisto1·s from 
line voltage even thou.git the tes t equipn1e11l bas ,1 
power fransforme r in the power supply, if the test 
equipment is equipped with a line filte r. This filler 
may act like a voltage d ivider and apply 55 volts 
a -c to the transis tor. To eliminate t rouble from this 
s ituation. connect .i gr ound wire from the chassis of 
the test equipment to the chassis of the equipment 
under test before ma.king any other connections. 

c. Another cause of transistor damage is a multi­
meter that requires excessive current for adequate 
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indications . Multlme te.rs that have sensitivities of 
less tha n 5000 ohms per volt s hould not be used. A 
multimeter with l ower sensitivity will draw too much 
current Uirough many types of transistors and damage 
them. Use of20,000- ohm-per-voltmete rs orvacuurn­
tube volt me ters is r ecommended. Check the ohmmeter 
c ircuits (even those in vt vm's) on all scales with :111 
external, low-t·es istance mllli:immeter in se ries with 
the ohmmeter leads . lf tile ohmmeter draws more th:1n 
one milliampe re on any r ange , this range cannot be 
used safely on small transistors. 

3.2.2 ELECTRIC SOLDETTING IRONS. 

The following are possible causes of transistor 
damage from soldering irons: 

a . Elert1'iC solde ring irons may d:Lm age transis­
turs throu~h leakage curre nt, Tn check a solde ring 
iron for le::\knge current, connect an a-c volt meter 
between the tip of the iron and a gtound connection, 
a llow the 1ro11 to hent, the check for a-1• voltage 
with the meter. neverse the plug tn the a - c recep­
tacle and ag:i.in check (01· voltage. If the r e is any 
indication on the meter . isulale the n·on from tile 
a-c line witb a transforme1·. Tlle iron may be used 
without the isolation transformer 1f the iron Is 
plugged rn and brought to temperature then unplugged 
for the soldering op~r ation. It is also possible to 
use a ground wire between the tip of Uie 1ru11 and the 
C-hassis of the equipment being repaired to prevent 
damage from leakage current. 

b. Light-duty soldering irons of 20 to 25 watts 
capacity are adequate for t1·ansistor work ancl should 
be used. If it is necessary to use a heavier duty 
iron, wrap a piece of number 10 copper wire a round 
the tip of the iron and make it extend beyond the tip 
of the iron. T in the end of the piece of copper Wll'e 
and use it as the soldering tip . 

3,2,3 SERVICING PRACTICES. 

a . II a transistor is to be evaluated in an external 
test circuit, be s u1·e that no more voltage ts :ipplied 
to U1e transistor U1an normally is used in the circuit 
from which it came, 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

b . Test prods should be clean and sharp. Beeause 
many of the resistors used in transistorized equip­
m ents have low values, any additional resistauce 
produced by a dirty test prod will make a good resis­
to1· appear to be out of tolerance. 

3.2.4 TROUBLE SHOOTING. 

The usual trouble-shooting practices apply to tran­
sisto1·s. Be sure the test equioment and tools meet 
the .r equire ments outlined in the above paragraphs. 
It is recommended that transistor testers be used to 
evaluate the transistor. 

If a transisto r t ester is not available, a good ohm ­
m eter may be used for testing. Be sure the ohm­
m ete r meets lhe r equirements as s et forth in the 
pa r ag1·aph on test equipment, above. T o check a PNP 
transistor, connect the positive lead of the ohmmete r 
to base a nd the negative lead to the emitte1·. (The 
red lead is not necessarily the positive lead on all 
ohmmeters.) Generally, a resistance r eading of 
50,000 ohms or mor e s hould be obtained. Connect 
the negative lead to the collector; again a r eading of 
50,000 ohms or more s hould be obta ined. Reconnect 
the cil'cuit wit11 the negative lead of the ohmmeter to 
the base. With the positive lead connected to the 
emitle r , a value of r esis t ance in the order of 500 
ohms or less should be obtained. Likewise. with the 
positive lead connected lo the collector. a value of 
500 ohms or less s hould be obta ined. 

Similar tests made on ,in NPN transistor produces 
results as follows: With the negative ohmmeter lead 
connected to U1e base, the value of r esistance between 
the base and the emitter and between the base and 
the collector should be high. With the positive leacl 
of the ohmme te r connected to the base, the value of 
res is tance between the base and the emitter and 
between the base and collecto1· s hould be low. If the 
readings do not c heck out as indicated , the tl'::rnsistor 
probably is defective and s hould be replaced. 

If a defective transistor is found. make sure 
that the c irr uit is in good operating order 
belol'e i11seding lhe replacement transistor. 

Make sur e that the value of the bias resistors in 
series with the various transistor e lements are as 
s hown on the schematic diagram. The transistor is 
very sensitive to improper bias voltages; therefore, 
a shol'l or open circuit in the bias resistors may 
damage the transistor . For this reason, do not 
ti·ouble-shoot by short ing various points io the cir­
cult to ground and listening tor clicks. 

TD-537 
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3 .3 TROUBLE SHOOTING. 

Trouble shooting can best be accompllshed by using 
standard ti·ouble - sl\ooting techniques. suspected 
troubles s hould be isolated to individual s l::iges before 
components are replaced. The pilot carrier can be 
turned off with s witch S702 as an a id in trouble 
shooting and testing. 

3 .4 ADJUSTMENTS AND TESTS. 

The 786M-l is Citted with adjus tments which adjust 
38-kc oscillator tu1 ng. carrier balance. pilotcarl'ier 
level, and pilot ca1·1·ier phase. 

NOTE 

Do not attempt the following adjustments 
without using the p l'Opet· test equipment as 
serious detel'io1·ation of U1e 786M-1 output 
quality m ay result from the use of in!el'io1· 
test equipment. 

The test equipments o r their eqUlvalents r equired to 
perform the specified tests are lis ted i11 table 3-1. 

TABLE 3-1 
TEST EQUIPMENT REQUIRED 

EQUIPMENT 
MANUFACTURER 

AND TYPE 

Oscilloscope Tektronix Model 545A with 
Type 53/ 54C plug-in unit and 
a Type D plug-in unit 

Oscillato1· Hewlett- Packard Model 200AB 

Distortion :\ntl Hewlett-Pnckard Model 330D 
noise meter 

Vtvm Hewlett-Packard Model 400H 

Figure 3- 1 is a standard translstol' base. viewed from 
the bottom, which provides :i transistor element 
1·eference. 

3.4.l 38-KC OSClLLATOR TUNING. 

Turn on the A830-2 l O W Wide-Band FM Exc1ter. 
Conned an a- c vtvm to the coUector of Q702. (See 
!igure 3-1.) Adjust L701 for a maximum indication 
on the vtvm. ·rhe oscillator output a t the collector 
of Q702 should be approximate ly 1.6 volts . 
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COI.LECTOR EM ITlER 

C:OLLECTOR EMITTER 

Figure 3-1. Transistor Base Conligurati()u 

3,4,2 38- KC AMPLITUDE CHECK. 

Connect a calibrated Tektronix oscilloscope. provided 
with a Type D plug-in unit, across tetminals l and 2 
of T701. The voltage at this point should be 6 volts 
peak to peak as read on the oscilloscope. 

3.4.3 CARRIER BALANCE. 

Turn the PILOT CARRIER switch to OFF. Remove 
any audio from the lert and right audio channels. 
Connect fhe Tektronix oseilloscope with the Type D 

T YP E !1~/!14 C 
PLUG-IN UNIT 

r1lug-in unit to T P702 and ground. Adjust in turn 
8703 and R726 in small steps for a minimum indica­
tion on the oscilloscope. The final indication on the 
oscilloscope must be more than 40 db below I 00 
millivolts (1 millivolt}. 

3.4.4 PILOT CARRIER PHASE. 

Connect the Tektronix oscilloscope to the 786M- l 
Stereo Generator as shown in figure 3-2. Connect 
the audio oscillator into the 786M- l through 10-db 
pads to give an L= - R signal (right audio channel l 80 
degrees out of phase with the left audio channel) into 
the audio input terminals at a frequency of 1000 cps 
and a level of 7 .8 volts t•ms. Set the PILOT CARRIER 
switch to OFF. Switch the CONTROL switch to 
STEREO ON. Adjust U1e PILOT CARRIEn PHASE 
control until both traces on the oscilloscope are 
stationary and an exact coincidence of the zero cross­
ings of the 19-kc pilot carrier and Ute L- R signal 
is obtained as shown in figut·e 3-3. Expand the sweep 
to 6X, and adjust the horizontal position knob to check 
the two points of coincident zero crossing . 

3.4.5 PILOT CARRIER LEVEL. 

Remove any audio from U1e 786M-l audio input channels 
and connect a vt-vm to T P702, Set the PILOT CARUIER 
switch to ON, and adjust the PILOT CARillER LEVEL 
control !or a reading of 0,009 volt rms as read 011 

the vtvm. 

TRIGGER INPUT 

CONTROL SETTINGS 

I, CHANNEL A 0.0!1 V/CM, TP702 

2.CHANNEL B 0.0!1 V/CM, TP 70 1 

3 . MODE - ALTERNATE 

4. T RIGGERING MOOE - AUTOMATIC TRIGGER SLOPE -
-t EXTERNAL 

5 . SWEEP TIME/CM 5 USEC 

6. MAGNIFIER XI, X!I 

Figure 3- 2. Pilot Carrier Phase Test Setup 
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MALADJUSTMENT OF PILOT 
CARRIER PHASE CONTROL. 

TD-537 
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PROPER ADJUSTMENT OF PILOT 
CARRIER PHASE CONTROL. 

PROPER ADJUSTMENT OF PILOT 
CARRI ER PHASE CONTROL, EX­
PANOEO HORIZONTAL DEFLEC­
TION. 

Figure 3-3. Pilot Carrier Phase Adjustment, Oscilloscope Pattern 
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3.4.6 CHANNEL SEPARATION ADJUSTMENT. 

Set the audio oscillator to 5000 cps, and connect it 
to the left audio input of the 786M-1. Connect the 
Tektronix oscilloscope with the type D plug-in unit 
to T P702 and g round, and adjust the audio oscillator 
for a 300-millivolt peak-to- peak indication on the 
oscilloscope. Adjust the CHAN SEP L+R AMPL con­
trol to produce a straight zero axis (within 4 millivolts) 
as shown in figure 3-4. Repeat with the audio input into 
the right audio channel. The final adjustment must 
bring the zero axis to within 4 millivolts of a straight 
zero axis . 

3 .5 MINIMUM PERFORMANCE STANDARDS. 

3.5.1 OVER-ALL GAIN. 

a. Connect the Tektronix oscilloscope to TP702 and 
g round. 

b. Switch Ute PILOT CARRIER switch to OFF. 
c. Connect the audio oscillator through 10-db pads to 

the 786M- l in such a way to obtain an L=R signal (left 
channel equal in amplitude and phase with r ight 
channel). 

d . Adjust the audio oscillator frequency to 1000 cps, 
and adjust the audio oscillator output to obta in O VU on 
the 786M-l VU meter when the METER switch is set 
to L AUDIO or R AUDIO. The peak-to-peak indication 
on the oscilloscope shall be from 200 to 300 millivolts. 

e. Connect the audio input so L = R- (right channel 
equal in amplitude but 180 degrees out of phase with 

MALADJUSTMENT OF CHANNEL 
SEPARATION L ,ANO R AMPL 
CONTROL 

the left channel) . The peak-to-peak indication shall be 
from 200 to 300 millivolts. 

3.5.2 FREQUENCY RESPONSE. 

a. Connect the distortion ana lyze r between TP702 
and gr ound. 

b. Switch the P ILOT CARRIER switch to OFF. 
c. Connect the audio oscillator through 10-db pads to 

each channel in such a way to obtain an L=R signal 
(left channel equal in amplitude and in phase with right 
channel). 

d. Adjust the audio oscillator frequency to 1000 cps, 
a nd adjust the audio oscillator output to obtain O VU on 
the 786M-l VU meter when the METER switch is set 
to L AUDIO. Set the distortion analyzer to O db. 

e. Set the audio oscillator to 50 cps, and adjust the 
audio level from the audio oscillator for O VU on the 
786M-1 VU meter. The indication on the distortion 
analyzer shall be within ±0.5 db of the level at 1000 
cps. 

f. Repeat step e at 15,000 cps . The indication on the 
distot·tion analyzer shall be within ±1. 5 db orthe level 
at 1000 cps. 

g. Repeat steps d, e, and f with the METER switch 
set at R AUDIO. 

3 .5.3 HARMONIC DISTORTION. 

a. Connect lhe test setup as described in paragraph 
3.5.2, steps a. 'b, and c. 

b. The distortion at 50, 1000, and 15,000 cps should 
be not more than one percent. 

PROPER ADJUSTMENT OF CHANNEL 
SEPAFIATION L ANO R AMPL CON­
TROL. 

Figur e 3-4. Channel Separation Adjustment, Osc illoscope Pattern 
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ITEM DESCRIPTIO~ 

786M·I STEREO GENERATOR 

C701 CAPACITOR, FIXED. BLECTROLYTJC: 30 ul 
• 101, . 100~. 10 vdcw 

c1oi CAPACITOR. FlXED. ELECTROLYTIC: !IO ut 
•IO't, t1Q0'0, 25 v~rw 

C703 C'APACll'OR, PIXED, El,ECTROLYTIC, sanie us 
<;701 

C701 CAPACITOR, FIXED, ELECTROLYTIC: sumo us 
C702 

C70o CAPACITOR. FIXED, ELECTROLYTIC: 250 ut 
0 l01' , to~, 12 vdcw; Spra~ue Eloc1r1c p:ir1 no, 
300L57AL 

C706 CAPACITOR, flXEO, ELECTROLYTIC· 83ntc ns 
C705 

C707 CAPACITOR. t' IXEO, ELECTROLVTJC• !5 u! 
- 10'1, .JOO'{,. 26 vdc·w; S11rague Electrtr part no. 
300l83Al 

C108 CAPACITOR, FlXEO, MJCA, naoo u~I LO "' JOO 

C70Y 

C710 

C7II 

C712 

C7t3 

C7l4 

C715 

C716 
thru 
C719 

Vfkw 
CAPACITOR, FIXED. PAP8R. 0.047 ur 10 , .. 400 
vdew: Spratu• f:loClrlC tllll'I 110, l60P47394 
CAPACtTOH, Ftx80, PAPER. 0 . L uf 10'~. •100 
,dew. Spr~i;u<· El~ct1·1<· p~rt no. l60PI0194 
CAPACITOR. Ftx£0, ELECTROLYTIC. 20 ut 
-101, '100't, 25 vdcw; sµ,·u~u•• Electric p:m no. 
•100181 A2 
CAPACITOR, FIXED, ELEC'l'HOLV1'1C. S!1Jnc tta 
('711 
CAPACITOR, FIXED, ELECTROLVrlC. same 4o 
C711 
CAPACITOl1, F'IXEO, MICA: 1500 uur 5%. 500 
,\lcw: Electro Mou v~ pllrl no. DM20FI 52J 
CAPACITOR, FIXEO, f'ILM: O. 10 IJI ll,, SO 
vrlrw: St)ra1<ue Elctlrtc 1)1\1'\ no. 114P104I R6S4 
CAPACl1"011, F'LXEO, l::t,ECTROLYTIC snm~ ~6 
C7ll 

C720 CAPACITOH. FIXED. ~flCA: 510 uut .H. 500 
vdcw; Elec·tru Mouvc µur, 110. DM19ESll,I 

C721 CAPACITOR. f1XED, EUXTROLY'l'IC · same 11s 
C71I 

C722 CAPAC11'0R. f'IXEO, ELECTROLYTIC· sOm• 11s 
CHI 

C72~ CAPACITOR, FIXED, FILM: sanw.1sC7l5 
C724 CAPACl1'0R, f'IXl,;O, ELECTROLYTIC, s:i.me as 

C7ll 
C725 CAPACITOR, FIXED, MICA: 10,000 uuf .2't,, 600 

wlcw: Electro Mollvc part no. OM30FI03G 
C726 CAPACITOR, fl:XEO, PAPER: SilnW as C7l0 
C727 CAPACITOR, FIXED, ELECTROLV1'1C, same as 

C7ll 
C728 CAPACITOR, FIXED, ELECTROLYTIC same a• 

(;711 
C729 CAPACITOR. FIXED, ELEC'rROLY1'1C, sum.- ns 

C71l 
C730 CAPACITOR, FIXED, ELEC1'HOLYTIC , 20 111 

• LO'i, • LOO'I,, 50 ,·drw 
C731 CAPACITOR, F'LXEO, ELECTROLYTIC, s•m~ us 

C711 
CR70J NOT USED 
CR702 SEMICONDUCTOR DEVICE. SET· lout' hnmell• 

A, B. C, <·ally sea.led mntcht-d germanium dJodfs; JIUght.1:. 

'1 o Products pa,·t no. MQ4032 
FL70I A'l'TENU,ITOR, f'LXEO: 111·c•emphas1s nvtwork for 

11 111 f'M commercial ~rO~<h'asl cq111p111•11t; 75 
n\lrroseron,ts, 600 ohms Input and ou1po1 

FL702 FILTER, HICH PASS, metal encased, herrncll 
c11lly s~ale~, Input 600 ohms, output 800 011111s. 
~ sotdcr-lypt! termlna.ls, continuoua d1Hv ryclc; 
A. O. C. part no. D10390 

FL703 f'ILTER, LOW PASS: ('Unlln11011s a111y cyrll'. 11111111 
600 ohms 20'l,, outa,u1 600 ohrno 20't. 1111·101 
,,1cas,id. llcr111ct1c11lly se:tled, c. A, C, o•rt n(l, 
90-[015-00 

TU-537 
786M-1 St,•rro Geo,rornr 

SECTION IV 
PARTS LIST 

COLLINS 
PART NUMBER 

S22 -29 t 4--00 

l 83-1377-00 

183•D77•00 

183·1~79 00 

1 H3-11\IO-OO 

183 1100,00 

I 83- 1164 000 

935-2110 00 

03 t-029G-OO 

031·0200-00 

1&3 1306-00 

183-1365-00 

912-3327 -00 

033-0278-00 

183-1365-00 

IHJ - 1360°00 

IKJ-136,-00 

933-0279-00 
183- l 366-00 

912-273◄ -00 

931-0290-00 
1uJ-1~e~-oo 

183-1360-00 

183-1365-00 

353-2041-00 

370-0420- 00 

f,73-0869 00 

67:1-0871 00 

ITEM 

FL704 
FL705 

J70l 

,1702 

K701 

L701 

L702 

1..703 
1,704 

M70I 

0701 

0702 
P70J 

Q701 

Q702 
Q70~ 
Q704 
Q70S 

Q700 

Q707 
Q708 
R701 
R702 
R70l 

R704 

R705 

R700 

R707 

R708 

R708 

R710 
R7ll 
R7l2 

R7l3 

R7l4 

R716 

R717 

R718 

DESCRIPTION 

FLLTER, LOW PASS. sarn,, .is FL70J 
FILTER, LOW PASS: IIIWJI, ell11ll1111uu• duty 
oyde, tll()lll 600 ohms 201,, OUlf>lll 1;00 ohmo 

20 --·· n\UtuJ t!llCllSt.-id. tlt-t·me1u;!11ly 54'111L-'d. a.utd1•1· 
tysw u,ru111111b, C. A. C. i,ut 110, 90- 1012-00 
JACK. TIP· 111s11l:ucd for II w 0, 080 111. lest 
p1·ubcs; uruwn: E. f' . luhusou 1111rt nu. 10> 208 200 
JACK. 1'1P· 1ns11taw<1 for II w o. 080 111, •••• 
1>rOl11!!>; r•d; E. f'. ,John.on p,trl no. 106-202-200 
RELAY, ARMATURE: 1C •·0111url ,1rn111genwn1, 
0. 25 amp. 300 v dl', 1 tudurhvc w11tttlnt,t. 2&0 nhmN 
res1s1.i11,c. 27, 5 ,de: 0, 11 um11 ai,pro1 orw• 111111►: 
t:urre-nt: Aemt·o, Ow. ~.11·1 no. !H.•~4'/a 
COIi .. RADIO PREQUENCY, 111ulUl~yc1· 601(•1\0ld 
1ypc w111mng; 2 ~ oh1110, • l!i C hi -~~ C, 0. b tn 
3. b mh: Cluca~.o Stand••·d T, Q11Hh>1·111<., corv. ll••l 
no. WC-7 
COIL, RADIO FREQUENCY stnijlc l.1yu1 wountJ. 
10,000 uh, 66. S 01t,11s rte 75 n,,t ,•urn,111 , ,11111~; 
llt!lev:111 11:11·1 no. 2500•711 
COIL, RADIO F'Rt:QUt:NCV: <31\111,• aa L702 
COIL, RADIO FREQUENCY· , lS 10 ,~5 Coper•• 
lh1t,1 tc-mp: 8 mh. 100 v rmH 
M1':TER, AUDIO LEVEL: VU mete,· lor use to 
t.'t4uiµmcots ~poe;cd to cnv1101111u·ols; luwk"rom,d 
rolor1 whn,, 
KNOB: setscrew typ,,; blQck µhu11011c l>ody; I. 125 
In. dla ~y O 813 tn. tltk. w tlklrt 
KNOB: sam• as 0701 
PLUG, TELEPHONE: hrRS6, i)h(•noJ,r IIIHUlntto,,, 
w sUlder•lug lt!rmtnUli SW1tt:hcr11h part no. 
3501MC 
1'HANSISTOR· hernwtl<':tll}' Bc:ilud !'111!'1 dllfus,,(1 
S1lh."On ph:inar tran:11Sto,•: P:.un~hHd ~111H·omhn•tur 
Corp. par, no. 2Nl0l~ 
TRANSISTOR: ~•• ma,1111111, RCA p.\tl 110. 2Nl28S 
TRANSJSTOH. san11 as Q70L 
1'1lANSISTOR· a.me tis Q702 
THANSlSTOR. 11orrnet1r>Uv ,rn•lrd, NPN olllcon. 
F.,trch1ld Seintt:ondut:tu1· Co1•p. p:.art 110. 2N708 
TRANSISTOR: hcrn1,•t1cally scn~'<I. PNI' gtr­
m~nlum~ Gt;!:lll!r:i.J Elt!clrlt' t>3rl no. 2N l 175A 
TRANSJ~"l'OR: san,e aa Q706 
TRANSISTOR: Imm~ as Q702 
RESISTOR, FIXED, FILM. 750 011111~ , If,. I ◄ W 
RESISTOR, FIXED, FILM suinu •• ll70I 
RESISTOR, VARIABLE, WIREWOUNO: 10 01111,~ 

10't, 2 W 
RESISTOR, FlXEO, COMI.00S1 flON: 3000 Ohms 

10\, I, 2 w 
RESISTOR, FIXED, COM POSITION· I b. 000 uhms 

101,, l r 2w 
RESISTOR, F'IX"EO, COM l'OSl'l'ION. 3:SOO oh1118 

101,, 1/ 2 w 
RESIS'l'Oll, F!Xl::O, COM POSITION· 11,un~ LIS 

R704 
RESISTOR, FIX"EO, COMPOSl'l'IUN• SLln>e :ts 
11705 
RESLSTOR, f'IXEO, COMPOSITION Slime llo 

R706 
RESISTOH, FIXED, FILM' 1330 Ohms l 't, I 4 w 
RESISTOR, FIXED, FILM: sa111r ~" R710 
RESISTOR, f'1X£0, COMJ'OS!TION ;13, 000 ohm~ 

1oi, L, 2 w 
11ES1S1'0R, VAHIABLE, COMPOSITION 0000 
01t111s 120',I,. I 2 w 
RESLSTOR, FlX:EO, COMl'OSJTION. 10,000 ohu1n 

10'\,. J/ 2 w 
RESLSTOR. FIXED, COMPOSITION· 120 0lt111> 

lOl,, I 2 w 

llESISTOR, FIXED. COMl'OSITION 4700 Ot11u11 
10\, t 2 w 

RESISTOll, f'IXEO, COMPOSITION· 1000 Ohm• 
10'{,, I 2 w 

RESISTOR. FIXED, COMPOSITION: same tis 
R705 

C'OL!,(t-lS 
PAll'I' NUMBl::lf 

"7:t•OH7l •00 
673-0870-00 

:mo 0 1~0-00 

27R 073◄ 00 

24U 2564-0o 

240-2564-00 
27H•0713•00 

646-1204 . 003 

546- I 204-00~ 
361 · 00G2-00 

:l~Z-0349-00 

JG2·024~ .OU 
3;2-Q34A-OO 
352-0243-0/) 
352-0322-00 

352-031'5-00 

3~2-0315-00 
:rn2-024a.oo 
705-7090-00 
705 -701)0-00 
~77 -01 13-00 

745-1401-00 

705•7102-00 
705-7102-00 
H $-1415 ·00 

310. 020~-oo 

745-1304-00 

745- 1401 ·00 

17 
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TD-531 
786M-l Ster t'Q Oene.u.tor 

ITEM 

R719 

R720 

R721 

R722 
R723 

R724 
R725 
R726 

R727 
R728 
R729 
R730 
R73L 
R732 

R783 

R734 
R735 

R730 

R73? 
R738 
R739 
ll740 
RHI 
R742 

R743 
R744 
R745 
R7◄6 
R7◄7 
R7◄8 

R749 
11750 
R751 
R752 
R753 
R754 
R755 

R756 
R75? 
R758 
R759 
R760 

R701 
R762 
R703 
R7ft4 

R705 
R766 
R707 
R768 
R709 
R770 
R771 
R772 
R773 

8701 

DESCRI PTION 

RESISTOR, FIXE D, COMPOSITION: 47,000 uhms 
tl~. 1/ 2 w 
RESISTOR, FIXE D, COMPOSITION: aoloClcd 111 
producllon 
RESISTOR, FTXED, COMl'OSITION: 180 ohm~ 
, to<t, 1/ 2 w 
RESISTOR, FIXE D, COMPOSIT ION: same as R70$ 
RESISTOR, FIXED, COMPOSITION: 39 Ohms 10%, 
1/ 2 w 
RESISTOR, FIXED, FILM: I. 960 Ohm& t l 'f,, I 4 W 
RESISTOR, FIXED, F IL M: 464 01111,• , 1'1,, 1/ 4 w 
RESISTOR, VARIABLE, WIR8WOUND: SU111e AS 
R703 
RESIS'l'OR, FIXED, FIL M: same as R725 
RESISTOR, FlXEO, FILM: same ns R725 
RE,SIS'l'OR. FIXED, FIL M: sam• as R725 
RESIS'l'OR, F IXE D, FIL M: same as R724 
RESISTOR, FIXED, COMPOSl1'10N· same •s R706 
RESISTOR, FIXED, COMl'OSIT ION: 6600 ohm• 
dO'J,, l 12 w 
RESISTOR, FIXED, COMPOSJTION: ISO ohms 
, LOIi,. l 12 w 
RESISTOR, FIXED, COMPOSITION: Sllme a• ll70~ 
RESISTOR, FIXED, FILM: U , 300 ohms •l'.\i, 
1/ 4 w 
RESl!fT'OR, FIXED, COMPOSITION: 300 ohm~ 
, 111%, I 2 w 
RESISTOR, FlXF.D, COMPOSITION: ume As R7l9 
RESLSTOR, FIXED, COMPOSIT ION; sttme a,; R736 
RESISTOR, FTXSD, COMPOSITION· &lnle as R719 
RESISTOR, FIX60, COMPOSITION· same u 11714 
RESISTOR, FIXED, FILM: 287 ohms , l 't, I t w 
RESISTOR, FIXED, COMPOSITION: 8200 ohms 
llO't, l , 2 w 
llESISTOR, FIXBD, COMPOSITION: $110J• 'l$ ll716 
RESISTOR, FIXED, COMPOSIT ION: sa111e as R717 
_RESISTOR, FIXED. COMPOSITION: Sllnlc u R716 
RESISTOR, f'IXEO, COMPOSITION: sume as R716 
RESISTOR, FlXBD, COMPOSITION: same 115 R716 
RESISTOR, VAIUABLE: composition; 10,000 ohn,s 
130%, 1/4 w 
RESISTOR, FlXEO, COMPOSITION: "ume ~• R712 
RESISTOR, f1XEO, FILM: 562 Ohnti 1%, I ◄ w 
RESISTOR, FI.X&D, FILM: 2lll ohms • l\, I , 4 w 
RESISTOR, FIXBO, FILM: same As R751 
ttESlSTOR, FIXED, COMPOSITION: same as R7H 
RESISTOR, FIXED, COMJ>OSITION: sa111e as R714 
RESISTOR. Vt\lUABLE: 0omoos111on, 250 Ohms 
,20'{,, I ◄ w 
llESISTOR, FIXED, FILM; 619 Ollnlli I~,. I 4 w 
RESISTOR, FIXJ;:D, COMJ>OSITION: J1•111e as R736 
ru!Sll,'TOll, FIX&D, COMPOSITION: .,.,,,,~ ;u; R730 
RESISTOR, FIXED, COMPOSITION: sa111• a s R~29 
RESISTOR. FL'CP.D, COMP06n"ION: 12,000 c,hm,; 
, 10%, 1, 2 w 
RESISTOR, F[l{ED, FILM: sQntC As R'l2~ 
RESIS'l'OR, FtxJ::D, COMPOSTTION: snow a,- 11717 
NOT USED 
RES!STOll, FIX£D, COMPOSITION; ~elected In 
producuon 
RESJSTOR, FtxSD, FILM: 5.110 ohms •l't, l, ~ 11 
RESIS'fOR, FIXED, FILM: •ame •• R766 
RESISTOR, FlXllD, FILM; s11mc 116 R765 
RESISTOR, FIXED, FILM. lilUne •• R765 
RESISTOR. nxeo. COMPOSITION: nm~~!, R?17 
RESISTOR, FIXED, C::OMPOSl1'10N: same u R7l9 
RESISTOR. FIXP.0, COMPOSITION: Jlame 11s R705 
RESISTOR, FIXEO, COMPOSITION· sam• .s R70S 
RESISTOR. FIXED, COMPOSITION: ~elected In 
\,}rt>duct{on 
SWtrCH SP.CTLON, ROTARY: 6 ClrCull, 6 pok, 3 
position, 3 sect1on, 45 detent «, s1op, t1m111ng 
rotRllon lo 3 p0s,hons, phonohc 111sulAllOn 

COLL INS 
PART NUMBER 

745-1422--00 

745-13al ·00 

746-1401 -00 
745-1293-00 

705-7110-00 
705-7080•00 
377-0113-00 

705-7080-00 
705-7080-00 
705-7080-00 
705-7110-00 
745. I 373-00 
7◄5-1387-00 

7◄5-1317-00 

745-1401 -00 
705-7150-00 

7t5-134Z-OO 

745-1422-00 
745-1342--00 
745-1422--00 
745- 139~-00 
705- 7070-00 
745-1391--00 

745- 1380-00 
745-1352-00 
745-1380-00 
745- 1380-00 
745-1380-00 
376-4730-00 

745-1415-00 
705-7084 -00 
705-7068•00 
705-7068-00 
745•1394-00 
745-1394-00 
37~-47 25-00 

705-7086-00 
745-1342-00 
H5-l342--00 
745-1293--00 
745-1398-00 

705-7110-00 
745-1352-00 

705-7130-00 
705-7130-00 
705-7130-00 
705-7130-00 
745-1352--00 
745-1422•00 
745-H0I-00 
74f>-1401-00 

5702 

S703 

T70I 

TB701 

TB702 

TD703 
TB7U4 

't:'8705 

'1'B706 

TBW7 
'1'8708 
TB709 

TB710 
TB711 

TB712 
T8713 
TB714 
TB715 
TB716 

TB117 

TB718 
1'B719 
'1'B720 
TB721 
'1"8722 

XfL?Ol 

XQ701 

XQ702 

XQ703 
XQ704 
XQ705 
XQ706 
XQ707 
XQ708 
XY701 

Y701 

DESCRIPTION 

SWITCH, TOCGLE• spdt; 40 nmp continuous; 28 v 
de, 20 amp rosla1tve, 15 amp 111duc1a11cu; 115 v, 
400 01>s, 10 •nip reststtrnce, 10 o.mp lnduc1aMo; 
Hotneru,gton, Inc. part no. Tl003-AN 
SWITCH SECTION, ROTARY; 4 circuit, ◄ r>Olc. 7 
pOSIIICJn, 4 &eclton, 30' dclenl & atops hnllllllij 
rotation to 7 pos1t1ono, phenollo lnsulauon 
'l'RANSFORMER, RADIO FREQUEl'ICY, BAL· 
ANCEO: ~ o pla•llc fabtlc bUu i>h~otullc boa.rd 
I 16 In, hy 1·3, 16 In. by 1•3, 16 Ill,, plus 3 COIis 
15 turns eQ, cotl fl, wound ccw. coils •2 & ~3. cw; 
plus plasllc rod 0 , 159 In. 11• ~y 0 413 lt1, dla 

TERMINAL BOARD: 11he11oll1·, harrier type w l1tK 
!or i..1ck rom1cc1l0t1. 121crm1t1Qln 
TERMINAL BOARD: buknllt~. 4 tnrmlll~ls, 3 8 Ill, 
uy 1, t In. by l·l. 2 111,, Cinch MIR , Co, 1l, part o,,, 
1534-A 
TERMINAL BOARD: Sllmc QS fA702 
TEllMINAL BOARD· ◄ ,;older•lll!l tor11111,~1 • • 
urass, 3, 8 Ill, by l·l 2 ltt, Ol'erKll 
TER~U.NA I., BOAJU)· J>hcnoll,, 4 llr~s• solo,,, 1•1~ 
terminals; I 16 In. hy 3 '8 In. l,y l • I 2 In.' CitH'h 
Mir,. Corp, part no. I ~32A 
l'ERMLNAL BOARD: phenolic·, 3 SOldHr• lll~ tennl• 
n•ls: II lo 1n. 1,y 1-1 8 10. I~ 
1'ERMINAL BOAR!). same ,IS 1'8708 
TERMINAi. BOAnO: SAIIIC as T0702 
1'ERM1.NA L B(}AJU)· pl\onollc, 5 ~r~ss soll1~T Jug 
tetmtnals: I 16 111. by 3, 8 In, by 1•7 8 111. (;1111·h 
Mfg. Corp, p;tf\ no. 15◄2·A•FV 
TERMINAL BOARD: sumo•• 1.B702 
TERMINAL BOARD: lamln11.1cd (lhcnollc w 4 
solder lug l•rn>tna.ls; 27 32 tn. w oy I · I l tn. IK, 
Cinch Mfg. Co1•p. pnr1 no. 1909 
TERMINAL BOARO: s•me ns 1'8102 
TERMINAL BOARD: same D• 'l'll700 
TERMINAL BOARO: same as 1'B711 
TERMINAL BOARD: SlllllC as TB7 11 
TERMINAL BOARD: phet><>lk w, .I 1t<1lil~r·IIJ¥ 
lermht>ls, 11 16 Ill, w ~y I • I ft ln. Ii;, Clnl'h Ml~. 
Corp, part no. I 520-A 
TERMlNAL BOARD· J)hl'lll)II<' w 3 HOlrtnr•IIIH 
torrurn11.ls; II 16 111, w ~y I I 8 111, II(, Ctn~h MIii, 
Corp, par\ no, lb25A 
TERMINAL BOARD: same BS 1'8704 
TERMINAL BOARD: s:.me 11s 1'8702 
TERMINAL BOARD: ..amc ~• TB7l7 
·rERMINAL BOARD· sa111c as 't'B704 
TERMINAL BOARD: 12 lcrtnlnQls, bu•••• 4,125 
tn. hy f>, 11175 In, overall: p~cnollc l10,trrl· Ctn1•1l 
Ml~. Corp, part 110. IZ-160-AL 
SOCKET, ELECTHON TUBE 8 l'fnll~ on'l1111h(• 
sockt•l W Stt:('l iutg ,,talc: An1(.)h1:11Ul•81:U'f. El~C• 
trnnte• pnrt no. "8·8TM 
SOCKET, TRANSISTOR: 3 co11latls »pa1·1•d 011 
O. 200 tn. Jla ,lrcle, Elcu Cori,, p-,ul nv, JJ07X 
SOCKET, TRANSISTOR, 4 ,•oni.cts •11ac1-d un 
o. 200 in. dla c,rdc; Elco Corp, ,,.1r111u. 3307 
SOCK.ET, TRANSISTOR, sam• ,,. XQ701 
SOCKET, fRANSlSTOA· ~1111w ,a XQ702 
SOCKET, THANSISTOR: ••m,, ~s XQ701 
SOCKP.T, TRANSISTOR: san,e >b XQ702 
SOCKET, TRANSISTOR. san,e as XQ702 
SOCKET. TRANSISTOR: sam• •• XQ702 
SOCKET CRYSTAL. 2 togul11.1 ly sl),1rcd cvn1act 
poallhJll:i, 0. 486 In. c LO t· l'M c·onttu+I u. 243 In. 
rrom , •·ntcr. • ~dntlum t>IAled pt,osphor ~runt< tlr 
1Jt,tyli111111 capp,,r: lbtKh H, Eby pa,•t 110, H879 
CRY«l AL UNIT, QUARTZ: 38,000 k<, IYI"' 
Cit ;o U 

COLLINS 
PART NUMBER 

540-1038 003 

300-2240-00 
30G 0098-00 

~or. 1103a-oo 

:10ll•O~H7-00 
300· 2240-ol> 
30G 08~1•00 

:ms-n4(HIO 
306-0838 00 

:W6•22~0-00 
300-0587 .oo 
J06-0ll~[I 00 
306-0838-00 
:,06,9033·00 

ao«-0001 -oo 

308, 0698-00 
~06•2240•00 
308-000 I -00 
:100 0Mff•OO 
ae1., aa5.oo 

220-,00~ 00 

352-1100~-<10 

3~2-9R03-00 
352 OYOi-oo 
352-0003 00 
~~2•VG02-t)(I 
:1~2 .0002 .oo 
:IS2• U90i-<l!> 
202,0082 00 

289-1400-00 

... 
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R747 

R704 
R762 

R701 

R761 

R756 

C705 

T0-537 
786M- l Stereo Generator 

R746 R745 R743 R770 R772 R771 R73SR744 R734 R732 R769 R731 R733 R722 R738 R764 R721 R759 

R716 
R720 
R715 

R719 
R714 
R712 

----R717 
----R723 

=~=======~:: 
W--=,,.--R736 
-----R740 
!1"'1"---R739 
r,--.,.._-R741 

R737 
R727 
R724 
R753 
R742 
R725 
R729 

R754 

R730 

R728 

Figure 4-1. 786M-l Stereo Generator, Rear View, Resistor Location 

C734 C735 C733 C732 C726 C725 C'723 C721 C724 C722 C720 C730 C716 C717 C714 C712 C713 C708 C709 C707 

C701 C703 C702 C704 C706 C715 C729 

Figure 4-2 . 786M-l Stereo Generator, Rear View, Capacitor Location 

C710 

C727 

C718 

C719 

C728 
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TD- 537 
786M-1 Ster eo Gener ator 

T8701 X0705 T8721 X0704 TB707 TB702 L703 TB703 L702 T8704 L70I TB705 

XFL70I 
X070I 

X070"-__ _ T8719 

X0708 

TB712 
TB720 

Figure 4- 3. 786M- 1 Stereo Generator, Rear View, Miscellaneous Parts Location 

20 

Y701 L70I 0702 R703 0703 0707 0706 0704 0705 L704 

0701~ 

,t1, 01 • ":,. ~ 

J ":> 
0 0 

0 • 

• 
0708~ .. o ... " 

0 • :, 

• 

M70 1 

0 

0 

• 

0701 R7Z6 0 702 S702 

FL701 

R748 

Figure 4-4. 786M- l Ster eo Gener ator , Front View Parts Location 

FL702 

FL703 

FL70 4 

FL705 

K701 

TP702 

TP701 

R755 

• 
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