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SECTION 1 

GENERAL INFORMATION 

1-1 DESCRIPTION 

The QEI Model 691 Modul on Monitor/Test ( Type Approval 
Number 3-244 ) is an all id Modulation Man; designed to 
meet or exceed the Communication Commission requirements for 
measuring the modul on cs of FM transmitters having a 
frequency range of 88.1MHz .9MHz both at the transmitter and aff-
air. 

The 1 is in a 1O~" X 19" rack mount. All 
controls are located on the front panel. AC Power, RF Inpu 
Outputs are located on the rear panel. 

1 ELECTRICAL FICATIONS 

RF Frequency Range .................. 88.1 - 107.9r1Hz 
(Thumbwheel s 

RF rnput (to guarantee 66dB SIN in a 30KHz Bandwidth) 
An tenna ... . . . . . . . . . . . . . . . . . . . . .. 3mv 200mv 
Signal ........................ 2mw 50W (depending on external 

load) 

Total Modulation Display 
~iodulati on Meter 

Accuracy ........................ +2% entire range 
Frequency .............. O.2d8 30Hz - 75KHz 
Range ........................... 0-133% (-20d8 to +2dB) 

111s cs .....•................ per FCC regulations 

rs 
.......................... "'.11> ••••• 

Ace u racy,. , ..... " " " . " .. " .. _ " .... " ...... " ... " " 

Peak Counter 
Poi 

Time .. " . " " II .. , " • '" , 11 '" » " .. It '" .... II • '" ... l1li .. I (I 

0-199% in 1% increments 
+ 1% 

100% + 1% 
1 minute + 1 sec. 

Distortion .......................... 0.05% THD or IMO 

SIN • .••.••••.•.•••••••••••••••.••.•• better than {with de-emp} 
in a 30KHz Bandwidth 

Test Displays (2) 
Me ter Accu ra cy .................. . 
Peak Indicator Ac .......... . 
Meter Range ..................... . 
Pilot & SCA Injection 

better than 

+ 2% entire range 
+" 1% 

to -75dB (autoraryging) 
~ 0.5% (6% to 12%) ~ 



Separation 

L into R or R into L .......... 55db 

Crosstalk 

Main into Sub ...•.. 
Sub into Main .••.• 
SCA in Sub or Main .. 
Pilot into Sub or Main. 

Monitoring Modes 

1) 
2) Main 
3} Pil level 
4) 38KHz 
5) FM/S/N 
6) SeA Inj. narrow 
7) SCA Inj. wi 

Distortion ( 

THD • • • . 
IMD . . . . . . 

(4KHz dev.) 

Outputs 

Right 
Scope 
Frequency . 

or ght) 

Spectrum Analyzer Output 

X Hori zonta 1. . . . . . 
Y Vertical ...... . 

1 MECHANICAL SPECIFICATIONS 

Dimensions. 

Weight .... 

Ambient Operating Temp. 

• 65db 
. 65db 

. . . 70 db 
70 db 

Right 
Sub 
Phase Cal. 
Gen. Phase 
AM SIN 
Main 
SCA Mod. 

0.05% 
· 0.1% (SMPTE} 
· 1% (50Hz to 5KHz) (150us de-emp) 

+10 dbm bal. and Hi-z 
· +10 dbm bal. and Hi-z 

IVpp 
X.D, I.F. Pilot, SCA (TTL) 

· 4Vpp 
0.5V/lOdb 

• (lOt"H ) x (l9 u W ) x (I2 11 D ) 
(26.68cm) x (48.29cm) x (30.Scm) 
16 1 

· 3rF of 
aoc to 60°C 



1-4 INSTRUMENT IDENTIFICATION 

This unit is identified by a Model and Serial Number located on the rear panel. 
All correspondence to your sales representative or the factory in regard to the 
unit should reference the complete Model and Serial Numbers. 

1-5 OPTIONS 

(01) SCA Monitor option (67KHz) consists of the plug 1n board assembly A6 
(02) SCA Monitor option (special frequency) (not FCC Type Approved) 
(03) CerR Specifications (not FCC Type Approved) 



2-1 INITIAL INSPECTION 

SECTION 2 

INSTALLATION 

ChecK the shipping carton for external damage. If the carton exhibits evidence 
of abuse in handling (holes, broken corners, etc.) ask the carrier agent to be 
present when the unit is unpacked. Carefully unpack the unit and inspect all 
equipment for physical damage. Immediately after unpacking any bent or broken 
parts, or scratches should be noted. Keep all packing material for proof of 
damage claim or for possible future use. 

2 PREPARATION FOR USE 

The unit is designed to be mounted in a standard 19" rack. Air space should 
be provided above and below the unit so that heat generated by the circuitry 
may be dissipated. Additional co01in9 may required if the unit is placed 
above high heat generating equisment in order to keep the ambient temperature 
below the maximum specified (50 C). 

Mount the unit to the rack using #10 caun ink screws and finishing washers. 

The unit requires a l05-125V ngle phase, SO/60Hz power source or a 220-250V 
single phase. SO/60Hz power source. The identification plate on the back 
panel shows for which power source the unit is wired. See Section 5-7 for 
information on changing 

MONITOR CONNECTIONS 

1. Connect the antenna supplied to monitor ANT connector Jl1 if off air 
operation is desired. 

2. Connect a dummy load 1a enough to handle the RF input to DUMMY LOAD 
connector J9. A ~ watt termination is supplied. The input signal sampler 
will handle up to 50 watts with an adequate external dummy load. thus 
allowing direct measurement of exciters and low power transmitters. 
DO NOT OPERATE THIS EQUIPMENT WITHOUT AN ADEQUATE DUMMV LOAD INSTALL 

3. Connect the RF sample to RF IN connector J10. 

4. TB1-4 and TSI are 600 ohm balanced left audio output. 

5. TB1-6 and TB 7 are 600 ohm balanced right audio output. 

6. TSl is 600 ohm unbalanced SeA audio (ref. to gnd.) 



2-4 REPACKING FOR SHIPMENT 

NOTE: WARRANTY MAY VOID IF UN IS NOT RETURNED IN ORIGINAL PACKING. 

NOTE: Before returning a unit for repair or calibration, contact the ry 
or your author; representative for Return Authorization. Attach a tag 
showing owner's name and address. A ption of the service required 
should also be included. it must be shipped prepaid and insured for full 
value. USE THE ORIGINAL SHIPPING CARTON AND PACKING MATERIAL FOR RE-SHIPMENT. 



SECTION 3 

OPERATION 

3-1 OPERATOR CONTROLS AND INDICATORS (FRONT PANEL) 

1. POWER Switch and led A1S1 and AleRl apply line power to unit. 

2. CARRIER FREQUENCY thumbwheel AIS2 sets unit on desired frequency. 

3. L.O. UNLOCK 1 A1CR2 
Led lights if local 11ator ;s unlocked or reference is lost. 

4. RF LEVEL leds A1CR3 (Hi), AICR4 (LO), A (OK) 

a. Ale (OK) will light and AICR4 (LO) will 
is sufficient RF input to allow accurate modulation and 
measurements. This level will normally be obtained wi 
supplied wi in the 70dBu contour. 

go out when there 
signal to noise 
the antenna 

b. AICR3 (Hi) will light if an excessive RF sample is applied. 
Reduce the RF LEVEL t on rear panel until AICR3 extinguishes. A1CR5 (OK) 
will remain lit with Hi Rf level since all required monitor functions will 

in specified on. However. AM Signal to Noise wi1l not accurate be-
cause of saturation the IF amplifier. In addition, when AICR3 (Hi) is 
lit. the input mixer is being protected by an input clipper. 

5. MUTE Switch AlS3 

a. With MUTE switch in ON ition unit will mute all signals 
below RF LEVEL OK hold. 

6. COMP Jack AIJI provides a 6Vpp wideband compos; signal. 

7. DE-EMP AUDIO ck AIJ2 prov; a 6Vpp' @ 400Hz signal with 75usec 
de-emphasis. NOTE: This signal is filterea to remove 19KHz. 

8. TOTAL MODULATION Displays (Yellow) 

a. AIM1 in conjunction with MOD METER switch AlS4A prov; 
total modula on (main, sub and SCA) i ication with semi-peak ballistics 
switchable to POS or NEG. 

b, PEAK MOO thumbwheel AlS5 and lamp AIDSl provide a total modula­
t'ion peak indicator independent of polarity and settable in 1% increments 
from 0 to 199%. This flasher will light from 2 to 4 seconds each me a 
peak is detected. 

c. 100% PEAKS PER MINUTE Display AIDS2 and RESET/OfF Switch A1S6 
provide a count of 5ms 100% peaks. The display flashes at a count of 10, 
has a maximum count of 19 and resets automatically each minute. RESET over-
ri the automatic reset function and OFF extinguishes the display. This 
indication is in to moni modula on peaks for Automatic Transmitter 

tems (ATS) as ned by the FCC in the ATS rules. 



d. CAL pushbutton AlS7 provides a modulation calibrate 
.;~ . signal. The frequency this signal is 32KHz. Section 5 for further 

information. NOTE: lO UNLOCK led must light when CAL is depressed. 

9. Display (Vector and Spectrum Analyzer) 

NOTE: To use these features of the 691 res an oscilloscope 
wi X and V DC Coupled inputs. The bandwidth of scope need only be a 
few hundred kTTohertz but it must DC Coupled on both X and Y inputs. 

a. Connect VERT (AIJ3) Scope Y input. Connect HORIZ (AIJ4) 
to Scope X input. Set both inputs to DC coupled, 0.5 vol /div. 

b. To ew Stereo Vector pattern, depress VECTOR on AlS4B. 
Mono modulation will ve a vertical line. Any deviation from vertical in-
dicates that the on mono balance is incorrect. 

c. To use Spectrum Analyzer , depress NARROW pushbutton 
on AIS4B. Adjust horiz. (X) gain get full width baseline. Adjust 

vert (V) gain to O.5/div. Dis ay will centered on de-
termined by CARRIER FREQUENCY swi and will be approximately and 
10dS/div. Depressing WIDE pushbutton will change dispersion to approximately 
+350KHz. NOTE: WIDE position will cause TOTAL MODULATION displ to pin 
- and peak flasher if is OFF. 

10. PILOT PRESENT indicator A1DS3 and 0AOJ AIR! indicate the presence 
of the pilot tone and provide monitor calibration in conjunction 
with 0 posi on of CHANNEL B DISPLAY SELECT. lot 0 ADJ AIRl is set 
for a null on CHANNEL B meter. This adjustment is accurate even with modu­
lation appli 

11. SeA PRESENT indicator AIDS4 indicates the presence of SCA. 
DEV switch A1S9 may be set to cause CHANNEL B SCA MOD spl to indica 
100% at ei 4KHz or 6KHz dev; on. 

12. FREQ Jack AIJ5 and switch AIS8 provide a conveni output for an 
external counter to read station frequency, pilot frequency or SeA frequency. 
To read station requires a counter capable lO.7MHz. First con-

the counter to XO jack on the rear panel. If the X.D. ;s not exactly 
8.000000MHz, adjust piston trimmer on the monitor A2 as y until it 

See Section 5 details. Now the counter to A1J5 and place 
to IF position. counter should 1O.7MHz. If it lower. 

station frequency is higher by the same number of hertz. Conversely. if 
reads hi her, the s ion frequency is lower. NOTE: .=.B.=.e--=...::..:....:;:.-::..:..-..,:= 



13. OUTPUT SELECT Switch A1SIO. AUDIO' Jack AIJ6 and SCOPE Jack A1J7 
provide distortion measuring outputs and scope observation output. Switch 
AISIO in FT/CHAN A position provides left deemphasized audio with a cutoff 
frequency of 15KHz for 5 distortion measurements at AIJ6 and whatever 
is displayed on the CHANNEL A meter at AIJ7 for scope observation. When 
AISIO is in RIGHT/CHAN B position, right audio is provided at AIJ6 and 
Channel B signal appears at AIJ7. 

14. SeA Audio Jack AIJ8 provides 150usec deemphasized 5KHz bandwidth 
SeA audio for distortion measurements. 

15. TEST DISPLAYS (CHANNEL A - green) (CHANNEL B - blue) and DISPLAY 
SELECT switch AISII 

a. DISPLAY SELECT switch controls the s;gna1 componen to be 
displayed. 

b. Meters AIM2A and A1M2B in conjunction with +/- switches 
AlS13A and AlS13B, MOD; HOLD: AUTO switches AlS14A and AlS14B and RANGE 
(-dB) readouts AIDS5A and AIDS5B provi two metering displays with a 
range of 0 to 133% with FCC ballistics (MOD posi on) or -70dB to +3dB 
with semi VU ballistics (AUTO or HOLD posi on). These displays may be 
switched to + or - indications and may be deemphasized by pushbuttons 
A2S15A or AlS15B. NOTE: FM and AM S/N are automatically deemphasized. 

c. PEAK thumbwheels AlS12A and A1S12B and leds A1CR6A and A1CR6B 
provide a peak indication of the corresponding meter display settable in 
incremen from 0 to 199%. 

OPERATOR CONTROL AND CONNECTIONS (REAR PANEL) 

2. RF INPUT Jack AIJIO - Transmitter RF sample connects to this jack. 

3. CARRI LEVEL Control AIR2 - This control is used to reduce RF 
Input below RF HI threshold. 

4. ANT Jack AIJll - 75 ohm FM Antenna to this jack. 

5. X.O. OUT Jack AIJ12 - 8MHz sample from crys 1 reference oscillator 
is available this jack for measurement purposes. 

6. S.A. CENTER Control A1R3 - Control used to center Spectrum Analyzer 
splay. 



7. COMPOSITE EXT INPUT AIJ13 - s input allows a compos; signal 
~. to be appli the Stereo and SeA circui the monitor bypas­

sing the RF 

8. COMPOSITE EXT 
level. 

Control AIR4 - Sets external composi signal 

9. COMPOSITE Switch AIS16 - This tch must be in INT position to 
use RF demodulator. In EXT position signal appli to COMPOSITE EXT INPUT 
AIJ13 is fed to stereo and SCA circuits. 

3-3 MONAURAL MEASUREMENTS 

1. Total Modulation 

the FREQUENCY thumbwheel the desired frequency and 
MUTE switch to ON. Verify that L.O. UNLOCK led ;s out and that RF LEVEL 
OK 1 is lit. Allow a few for monitor to lize on 
frequency selected. Adjust MOD thumbwheel to the desired 1 
The amber PEAK MOD lamp will ash for 2 4 seconds each time the modu-
lation exceeds preset PEAK MOD level in ther a positive or nega ve 

rection. TOTAL MODULATION meter responds to total modulation with 
FCC specifi ballistics and may be switched to read either positive or 
negative modul on with the MOO METER POS or NEG pushbuttons. 

Total Peak Mod Flasher and Total Modulation Meter will 
only agree if the transmitter is modulated by a low di 
tion sine wave. Any distortion will cause positive nega-
tive assymmetry approximately double the amount of the dis-
tortion in percent. that the flasher reads 
highest polarity and that meter reads the sel 
polarity. The difference in read; with program material 
is due to many factors such as the of audio dynamic 
range compression. transmitter overshoot, program assymmetry, 
etc. 

The 100% PEAKS PER MINUTE counts number of positive or negative 
ks occurin within one minute. This counter was igned to show 

campI ance with ATS rules. Therefore, it counts 5 millisecond peaks 
as per FCC rules .342(b)3. However, the required PEAK MOO flasher must 
remain lit for 2 4 seconds time it triggers FCC rules 73. (D)4i. 
This means that it is possi e to get many ATS 5 mil isecond peaks during one 

ash of the PEAK MOD flas r. Since ATS rules allow 10 (ten) 100% 5 milli-
second peaks minute, the readout at 10 and has a maximum count of 
19. It cally at one minu intervals may be man ly reset 
or turned off with its ated switch. 



2. Mono Distortion 

Approximately 6V @ 100% @ 400Hz is available for connection to 
a high Z distortion me~gr at the DE EMP AUDIO jack. This output is 
deemphasized 75usec and ;s fil to remove 19KHz. 

3. FM Signal to Noise / AM Signal to Noise 

Remove modulation from the transmitter. Depress FM SIN - AM SIN 
OISPLAY SELECT pushbutton. Place CHANNEL A and CHANNEL B METER MOD/HOLDI 
AUTO switches in AUTO. FM Signal to Noise will displayed on CHANNEL A 
meter and AM Signal to Noise will be displayed on CHANNEL B meter. The 
reading will be the aigebraic sum of the METER RANGE (-dB) readout and 
the associated meter. Note that FM SIN is automatically measured with 

deemp in a 50Hz to 15KHz bandwidth. If it is desired to check 
for FM noise below 50Hz, e.g. blower vibration, depress DISPLAY SELECT 
MAIN-SUB and read CHANNEL A while holding CHANNEL A METER EMP - FLAT 
pushbutton depressed. Any difference in the noise readings indicates 
noise with a frequency component below 50Hz. AM SIN is automatically 
measured with 75usec deemp and is accurate as long as the RF LEVEL HI 
led is out and RF LEVEL OK led is lit. The residual noise be ob-
served with a scope connected to SCOPE jack. The OUTPUT switch' 
is then used to route either Channel A or Channel B to the scope. 

3-4 STEREO MEASUREMENTS 

1. Left and Right Channel Modulation 

Depress DISPLAY ECT LEFT GHT pushbutton and place METER MOD/ 
HOLD/AUTO switches in MOD posi'tion. CHANNEL A meter will indicate 

left channel modul ion and CHANNEL B meter will indicate right channel 
modulation with FCC spec; ed semi balli cs. 

A fully modulated left or right stereo signal will indicate 90%. 
rf pi' is removed, both meters will indicate the same as the 
TOTAL MODULATION meter. 

If MOD/HOLD/AUTO switches are placed in HOLD position, the ballistics change 
to semi-VU and the RANGE (-dB) readouts will illuminate. If the METER DE EMP 
pushbutton is then depressed, the meter will give an approximate indication 
of the loudness ived at the output of a receiver. 

2. Separation 

Depress DISPLAY FT-RIGHT pushbutton and place METER MOD/HOLD/ 
AUTO switches in AUTO position. Apply a fully modulated left or right signal 
to the transmitter. The fully modulated channel should read 90% (-ldS). The 
unmodulated channel will autorange to ve the separation reading. (Algebraic 
sum of the METER RANGE (-dB) and its associated meter -ldB.) NOTE: Be sure 
of monitor 0 calibration before attempting separation measurements. See 3.4.7. 



3. and Right Signal to Noise 

Depress OISPLAY LEeT LEFT-RIGHT pushbutton and place METER MODI 
HOLD/AUTO switches in AUTO position. Remove 1 and right modulation 
from transmitter but do not remove pilot. Depress METER DE push-

Meters wi11 autorange ve signal to noise readings. 

4. left and Right Distortion 

High; deemphasi audio is available at LEFT/RIGHT 
AUDIO jack for connection to a distortion t set. The signal is 
switched between left and right by the OUTPUT SELECT switch. 

5. Main Channel (L=+R) and Subchannel (l=-R) Modul on 

Depress OISPLAY MAIN-SUB pushbutton and place METER MOD/HOLD/ 
AUTO swi in MOD ition. A fully modulated signal will read 
90% on CHANNEL A meter 
signal will read 90% on 

o on CHANNEL B meter. A fully modul L=-R 
CHANNEL B meter and 0 on CHANNEL A meter. 

6. talk (Main into Sub and Sub into Main) 

s DISPLAY MAIN-SUB pushbutton and ace METER MOO/HOLD/ 
AUTO in AUTO position. A ly·modulated L=+R or signal will 
indica 90% (-IdB) on i respective meter. The other meter will 
to give the crosstalk reading. (Al c sum of METER RANGE (-dB) and its 
as meter - . ) 

7. Pilot Injec on and Monitor Phase ibration 

Depress DISPLAY SELECT prLOT - ~ CAL pushbutton and ace METER 
MOD/HOLD/AUTO swi on. Pilot injection is then read on 

lOT scale PI lamp will light at 
approximately pilot inj Calibration ;s accompli 
by n9 PILOT0 CAL control for a null on CHANNEL B meter. Phase Calibra-
tion may be accomplished accurately while transmitter is n9 modul 

8. 38KHz Suppression 

Depress DISPLAY 38KHz - GEN 0 pushbutton and place METER MODI 
in AUTO position. Modulate the transmitter with a -R 

signal 5KHz and 15KHz. CHANNEL A meter will autorange to ve 
38KHz suppression reading. 

9. Stereo Genera e 

Check monitor phase calibration according 
modulation as in 3-4-8 above. Adjust stereo 
minimum indication on CHANNEL B meter. This 
tor without an 110scope. 

to 3.4.7. Set monitor and 
phase control for 

allows ng genera-



seA MEASUREMENTS 

NOTE 
This monitor is designed 
for use with a 67KHz 
as used with stereo. 

1. SeA Injection (Unmodulated) 

and approved only 
and 10% SeA injection 

Depress DISPLAY SELECT SCA INJ NARROW-MAIN pushbutton and place METER 
MOD/HOLD/AUTO switches in MOO position. CHANNEL A meter wil1 read SeA in­
jection on the PILOT scale through an FCC specified narrow filter. The SCA 
must unmodulated for an accurate reading. The SCA PRESENT lamp will light 
at approximately injection. Main channel 0 - 15KHz modulation will be dis 
played on the CHANNEL B meter. 

2. SeA Injection {Modulated} 

Depress DISPLAV SeA INJ WIDE-seA MOO pushbutton and place 
METER MOD/HOLD/AUTO switches in MOD position. CHANNEL A meter will read SeA 
Injec on on the PILOT scale through a wide filter. This lter allows in­

on to be monitored while modulating the SCA. 

3. SeA Modulation 

Set monitor up as in 3-5-2 above. Place SCA OEV switch in 4KHz or 
6KHz position as desired. This sets the deviation for 100%. CHANNEL B 
meter will indi SeA Modulation with FCC semi-peak ballistics. 

4. SeA Distortion 

High impedance 150usec deemphasized SeA audio is available at the 
SeA AUDIO jack for connection to a distortion test set. 

5. SCA Signal to Noise 

Depress DISPLAY SELECT SeA INJ WIDE-seA MOD pushbutton and place 
CHANNEL B METER MOD/HOLD/AUTO switch in AUTO position. Modulated the 

mi th a unmodulated SeA. Depress CHANNEL B METER DE EMP push-
button. Meter will autorange to give noise reading. Reading will be made 
with 150usec deemphasis. 



4-1 GENERAL 

SECTION 4 

THEORY OF OPERATION 

The monitor is basically a special; FM superhet ver. It has 
been s ifically signed to operate in a high RF environment and as such 
does not an RF preamplifier. It s also been designed with a wide 
IF filter in to meet FCC requiremen for FM modul on monitors. 
Because of these ints it is neither as sensitive nor as selective as 
a normal FM receiver. However, it will operate in close proximity to antenna 
farms and mas r antennas i rmodulation and overload problems 
normally encoun red in these areas. 

Un1i 
691 is 

other monitors/RF ampli er systems, the signal path in the 
same whether the monitor;s ven from transmitter or 0 

air « 

transmi 
dation 
within 

only difference is a -40dB signal sampler when driven from the 
input (RF IN) port. This means that is no signal degra-
used off-air above the mute level. This 1 is set for use 

70dBu contour with antenna prov; 

Refer to Block Diagram 12001. RF signal ;s fed to either the Antenna 
or RF inputs. The si 1 then passes through voltage tuned i 

on board (AI3) then to A4 receiver assembly. The output of e 
locked 1st Local Oscillator is also fed to A4 assembly producing a 10. 
IF. The L.O. phase lock loop circuitry is 1 on the A2 assembly. The 

IF is fil red, demodulated, and resulting composite signal is 
ampli ed and fed the various filtering, stereo and SeA demodulation and 
metering circuitry required. A portion of 10.7MHz IF is also fed to a 
mixer a10ng a swept 2nd L.O. ope i at 10.255MHz + The re-
sulting 455KHz + is filtered by a ceramic filter. to a logarithmic 
amplifier, demodul and used to provide a spectrum analyzer presentation 
on an x-v oscillos 

4-2 DETAIL CIRCUIT DESCRIPTION 

1. Al (Chassis) Assembly 

The sis assembly contains the power supplies 
fil jIst L.O., meters, indi and controls. 
regula by three terminal 

2. A2 (PLL and Total Oriver) Assembly 

• -12V. +5V), 
supplies are 

The output of a hi lity crystal oscillator {VI, Q 
is divided down to A sample of the L.O. is fed to Q9 
to a programmmable divider. The CARRIER FREQUENCY thumbwheel p 

di so that when the L.O. is lO.7MHz the thumbwheel sett 
the divider output is 5KHz. The reference signal and the programmable sig-
nal are compared and the resultant error voltage is fil by 
active filter U U16 and then fed to AfC port of the t L.a. U12 

. is used to light L.O. UNLOCK led if lock or reference is 1 Ull ;s 
used to genera KHz pulse for the calibrate function. 



U17 and U18 and the Total PEAK MOD thumbwheel form a precls10n positive 
and negative reference for the modulation peak comparators U20. RS3 and R86 
provide reference for the 100% PEAKS PER MINUTE comparators. Composite signal 
from the A4 assembly is also fed to these comparators. 

The outputs of these comparators are fed to one shots of 2 to 4 seconds 
in the case of PEAK MOD and 5 milliseconds in the case of the 100% PEAKS PER 
MINUTE. The 100% PPM one shot drives a counter made up U22. U23 and U24. 
This counter is reset every minute by a pulse derived from the A3 assembly. 

Composi signal is also fed through the TOTAL METER POS and NEG 
hes to the total meter driver circuit. U13, U14 and associated circuitry. 

3. A3 (Dual Average Voltmeter) ly 

This board contains two identical voltmeter circuits, one for Channel A 
Display, one for Channel B Di lay plus the reset generator (U10) and decoder 
driver (Ul1. U12, U13) for the 100% PEAKS PER MINUTE display. 

Channel A designators are in units; Channel B designators are in hundreds. 
Al and U1 along with their associated PEAK thumbwheel are used drive the 
TEST DISPLAY PEAK led. Signal components selected by the DISPLAY SELECT pus 
buttons and the METER +J- switch are amplified or inverted by U2 and fed to a 
combination attenuator-amplifier. This combina on provi gain in lOdB 
steps from 0 dB to 50 dB. The action is as follows: 

RANGE AMP 

OdB -30dB +30dB 

-lOdB -20dS +30dB 
-20dB -lOdB +30dB 

-30dB OdB +30dB 

-40dB -lOdB +50dB 
-50dB OdB +50dB 

The range changes are accomplished by the outputs of up-down counter 
U6 being used to clamp the appropriate resistors to ground through U3. A 
sample of the attenuator-amplifier output is fed to comparator US. The 
output of U8 in conjunction with gates U5, U6, and U7 then drives U6 up or 
down to the required ran 

The output of the attenuator-ampli r is then peak detected by Q7 
and meter driver U9. Q9 is used to change ballistics from FCC to 
VU as required. 

4. A4 (Receiver) Assembly 

Q1 and associated circuitry buffer and filter the output of the 1st 
L.O. (fc + lO.7MHz). This signal and the incoming RF are mixed in balanced 

,~ 

'---. 



mixer ZI to produce the 10. IF. This IF signal ;s amplified by Ul. 
filtered and applied to U2 which is IF Amplifier and Demodulator 
System. The demodulated compos; U2 is amplified by Q4 and 

and filtered by a low overshoot, ted low pass filter. 
Either the output of this filter or input from the rear 
panel ;s supplied to composite driver ampli er Q8, Q9, QIO~ Qll and 
012. The output of this amplifier is 6Vpp @ 100% and is used to drive 
the stereo and SeA monitoring circui . 

Q6 and lter C54, l16 C55 convert a 32KHz pulse 
assembly to a 32KHz sine wave which is used to FM a 10.7MHz 
(Q7 and associated circuitry) when the CAL pushbutton is 
Signal is coupl to IF amplifier and used to provide 
calibrate signal. 

The RF signal level vol at U2 pin 13 is fed to voltage comparator 
rcuit U3. of this Ie are used to mute the monitor and so 

drive the RF . and OK 1 

The lO.7MHz si 1 from the IF filter FLI is also fed to mixer Z2 
through bu it ;s mixed with the output of 2nd L.O. Q13 
and 014. This L.O. is frequency swept by a sawtooth generator made up 
of CRI4, Q16 a U6. e output of the sawtooth generator is also used 
to sweep the t L.O. in ECTRUM ANALYZER WIDE mode through 015. The 
455KHz ou t of mixer ;s fed through buffer 017 and Q18 to the 
spectrum analyzer filter and logarithmic amplifier U4 and associated 
circuitry. The output of the log amp is AM demodul and fed through 

ive filter U5 to the SCOPE VERT jack and AM Noise measurement 
circuit. 

5. (Stereo Demodulator) Assembly 

Composite signal is fed to Ql which drives pilot filter. The 
19KHz is squared by U3 after passing through the se ust 

t composed of Q3, 04 and the front panel PILOT 0 CAL control. The 
19KHz re wave is used to lock PLL U4. The output U4 is nominally 
190KHz. This signal is divided down to provide square waves of @ 
00 , 38KHz @ 1800 ; 38KHz @ 900 and 19KHz @ 900 . These signals are us 
demodulated le and and also to provide GEN 0 calibration and 
o calibration signals. demodulation is accomplished by c 
Q10 and Ql1 and the resul 1 and right signals are amplifi 
through Q17. The output amplifiers is filtered and u to 
the DISPLAY also audio output amplifiers U10. U13 
Q19 through 022. and audio is added in U1I to produce 
vertical channel for the and subtracted in U12 to 
the horizontal channel splay. 

Choppers 07 and 08 are 
composite signal. The action 
PILOT 0 null indication. 

are wave at 900 along with 
choppers and U2 produces the 



Transistor Q18 is used to couple 38KHz @ 900 into the Subchannel 
filter to produce the GEN 0 indication. 

CRI. CR2. Ul and Q6 provide the Pilot Present Lamp threshold detect 
functions. 

6. A6 (SeA) Assembly 

Compos; signal is buffered by 01 and fed to the dual 67KHz 
lter. One section of this filter has a bandwidth approximately 1KHz 

and fulfills the FCC specification for exact measurement of SeA injection. 
The output of this filter ion is buffered by Q2 and fed to the DISPLAY 

EeT switch. The other section of this filter has a wide bandwidth to 
allow injection measurements under modulation and also to prevent unwanted 
composite signal components from reaching the SCA demodulator. U2 is a 
phase locked loop demodulator. The audio output is buffered by 06~ filtered 
and ampl; ed by Ul and U4. changes the 100% deviation point from 4KHz 
to 6KHz depending upon the front panel SeA DEV switch. 

U3 determines SCA presence and also drives the SeA frequency output. 
07 mutes SeA audio if the SeA is lost. Q8 and Q9 drive the SeA PRESENT 
lamp. 

7. All (Display Select Switch) Assembly 

This seven station pushbutton selects the signal component to 
displayed. U1 and associated circuitry form a high pass active filter 
with a low frequency cutoff of 50Hz used the FM SIN position. 
Ll is a 19KHz fil that smoothes the PILOT 0 CAL null indication. 



,r--.. 

ION 5 

ALIGNMENT AND TROUBLESHOOTING 

5-1 EQUIPMENT REQUIRED BUT NOT SUPPLIED 

1. Oscilloscope, DC coupled, triggered, dual trace, horizontal input 
mi n. 10 MH z BIN. 

2. gital Voltmeter 

3. Audio Generator 

4. Frequency Counter 

5. S Genera tor 

6. SeA Generator 

7. FM Signal Generator with Cali RF Attenuator 

8. Distortion Anal 

9. Assorted les and hand tools. 

NOTE: DO NOT ATTEMPT TROUBLESHOOTING AND ALIGNMENT OF THIS UNIT WITHOUT 
ADEQUATE TOOLS AND EQUIPMENT. 

Before starting al ignment of this unit. veri that the three supply 
volta are present and correct. 

5-2 PLL AND TOTAL ER ALIGNMENT (A2 sembly) 

1. Place MOD PEAK Thumbwheel (Al ) to 100. 

2. Measure vol A2U17 (TP1), this voltage should be + .OOV -.lSV 

3. Measure voltage at A2U18-6 ( ). Adjust A2R69 until this volta 
has the same magnitude but opposite pol of s (2) 

4. Measure tage on center arm of A2R83. Adjust A2R83 un 1 its 
vol is 30mv hi than that in step (2) ( .03V). 

5. voltage on center arm of A2R86. Adjust A2R86 until its 
voltage is 30mv lower than that in step 5-2 (3) (-3.03V). 

6. s NEG button on A1S4A. 

7. Adjust A2Rl until TOTAL MOD meter (AIM1) is 

8. Apply a 400 Hz, 4Vp-p sine wave to COMP IN (AIJ13). 



9. Place INT-EXT switch (AlS16) in EXT ion. 

10. Adjust COMP (AIR4) until MOD PEAK lamp (AIDSl) just 
1 i gh 100%. 

11. Turn PPM readout switch (A1S6) to on. PPM should 

12. 

13. 

14. 

15. 

. 

"001i. Set MOD PEAK thumbwheel to 101%. Increase audio 
slightly, PPM readout should count to "19 11 before MOD PEAK 
lamp ligh at 101%. 

Set audio level until MOD PEAK lamp just lights at 100%. 

Adjust until TOTAL MOD meter (AIM!) reads 100%. 

Depress POS button on AlS4A. 

Adjust A2RI04 until TOTAL MOD (A1Ml) reads 100%. 

Connect a frequency counter to X.O. OUT (AIJ12). 

. Adjust A2C16 un 1 the frequency is 8.000000 MHz. 

NOTE: This will 
indi 

L.a. exactly 10.7 MHz above the 
CARRIER FREQ. thurnbwheel (AlS2). 

NOTE: crystal in the 691 Modul on Monitor is a 
high a6curacy crystal with stability of 2.5 PPM from 
a - 60 C. 

DUAL AVERAGE VOLTMETER ALIGNMENT (A3 Assembly) 

1. Calibrate PLL and Total Meter (Section 5-2) 

2. Preliminary set up: 

a. Place thurnbwheels AlS12A and A 12B to 100%. 

b. Place +,- switches (AlS13A and A 1 in - position. 

c. Place MOD-HOLD-AUTO switches (AlS14A and AlS14B) in MOD Position 

d. Depress MAIN, button on DISPLAY SECT switch (AlS11). 

3. Remove audio i from the monitor. 

4. Adjust A3R74 until CH.A meter (AIM2A) zeroes. 

5. ust A3R174 until CH.B meter (AU~2B) zeroes. 

6. Apply 400 Hz audio input until MOD PEAK lamp ( OSl) just 
ligh at 100%. 

7. Adjust MAIN lter control (AIR15) until CH.A PEAK led just 1; 



8. Adjust A3R73 until CH.A meter (AIM2A) reads 100%. 

9. Place +.- switch (AlS13A) in + position. 

10. Adjust A3R25 until CH.A meter (AIM2A) reads 100%. 

11. Place MOD-HOLD-AUTO switch (AISI4A) in AUTO position. 

12. Reduce input level until CH.A meter auto-ranges. AVM display 
(AIDS5A) will read 10. Increase input level until CH.A meter 
auto-ranges up. AVM display (AIDS5A) will read 00. Adjust 
A3R60 until CH.A meter (AIM2A) auto-ranges at approximately 
-15 dB and +1.5 dB. 

13. Increase input frequency to 40 KHz. Adjust input level 
until MOD PEAK light (AIDSl) just lights. 

14. Adjust SUB filter control (AIR13) until CH.B PEAK led just 
lights. 

15. Adjust A3R173 until CH.B meter (AIM2B) reads 100%. 

16. Place +,- switch (AlS13B) in + position. 

17. Adjust A3R125 until CH.B meter (AIM2B) reads 100%. 

18. Place MOD-HOLD-AUTO switch (AIS14B) in AUTO position. 

19. Repeat step 12 of this section. Adjust A3R160 for auto range 
set point. 

20. Set input frequency to exactly 38000 Hz. Adjust input level 
until MOD PEAK light (AIDSl) just lights. 

21. Depress 38K~ GEN0 button on OrSPLAY SELECT switch (A1S11). 

22. Adjust 38K filter control (AIRI4) until CH.A PEAK led just 
lights at 100%. CH.A meter should read 100%. 

5-4 STEREO DEMODULATOR ALIGNMENT (A5 Assembly) 

1. Complete alignment of A2 assembly (Section 5-2) and A3 assembly 
(Sect; on 5-3). 

2. Apply an input signal of 19000 Hz. Adjust input leve1 until 
MOD PEAK lamp just lights at 100%. 

3. Reduce input level by exactly 20 dB. 

4. Depress PILOT LEVEL, 0 CAL button on DISPLAY SELECT switch (AlSI1). 

5. Adjust A5R4 until CH.A meter reads 100% (10% on pilot scale), 



6. e from COMP output (AIJl) to CH.I 
Using a probe, display 38 

located at ~ CR 6 or 8 on CH.2 of your 
scope on CH. L 

your 
re wave 
scope. Trigger 

7. Adjust A5C27 un 1 38 KHz signal locks to 19 KHz input. CH.2 
on scope will exactly double frequency of CH.1. 

8. input 1 to 4%. Adjust A5RI08 until PILOT lamp A50S3 
just lights at this pOint. 

9. Connect your Remove audio from COMP IN (AIJ13). 
rator to COMP IN (AIJ13). Adj 

pilot level reads 10%. 
CaMP LEVEL (AIR4) until 

10. Phase the monitor ( on 3-4 (7)). 

11. Modul 
400 Hz 
1 i ghts 

left channel only of the s 
Adjust this tone until 

generator with a 
PEAK lamp just 

100%. 

NOTE: Due to the complex waveshape of a stereo signal, the 
TOTAL MOO meter ) will not read 100%. With a 
left or ri only signal, the-TOTAL MOO meter will 
read 96%. 

12. t monitor r stereo s 
(l) and (2)). 

ion measurements (Section 3-4 

14. 

Adjust LEFT fil 
90%. 

control (AIRS) until CH.A meter (AIM2A) 

a signal in the right channel of the stereo 
40 dB below the signal in 1 channel. 

15. Adjust A5R67 until CH.B meter reads 40 

tor 

16. Repeat s 11 through 15 with a 11 amplitude signal in the 
right channel of the s generator. Adjust RIGHT 1 
control (AlR7) in s . Adjust A5R in step 15. 

17. Modula stereo generators LEFT and RIGHT channels with 
400 Hz in phase. This will produce a L + R signal. 

Set up scope display for VECTOR operation ( on 3-1 (9)). 

19. Adjust A5RIOI for a straight cal line on your scope. 

20. Change the 
Th1 s wi 11 

of one of the input of the s 
an L - R signal. 

21. A5R103 for a straight horizon 1 line on 

generator. 

scope. 



5-5 seA DEMODULATOR ALIGNMENT (A6 Assembly) 

1. Complete ali9nment of A2 assembly (Section 5-2) and A3 assembly 
(Section 5-3). 

2. Apply an input signal of 67000 Hz into the COMP IN (AIJ13). 
Adjust input level until MOD PEAK lamp just lights at 100% .. 

3. Reduce input level by exactly 20 dB. 

4. Depress SeA I NJ. NARROW t t~ I N but ton on D I SPLAY SEL EeT swi tch 
(AISll) . 

5. Adjust A6R9 until CH.A meter (AIM2A) reads 100%. This is equal 
to 10% SCA injection. 

6. Depress SCA INJ. WIDE, SeA MOD button on DISPLAY SELECT 
switch (AlS 11). 

7. Adjust A6R25 until CH.A meter (AIM2A) reads 100%. This is 
equal to 10% SeA injection. 

8. Connect a scope probe to A6U2-9. Adjust A6R33 until signal on 
A6U2-9 locks onto incoming 67 KHz. 

9. Reduce SeA injection to 3%. Adjust A6R39 until SeA PRESENT lamp 
(AIDS4) just lights. 

10. Connect your SeA generator to the COMP IN (AIJ13). Adjust COMP 
LEVEL (AIR4) for 10% injection. 

11. Depress SCA INJ. NARROW, MAIN button on DISPLAY SELECT switch 
(A1Sl1). Place OEV switch (AlS9) in 4 KHz position. 

12. Modulate the SCA generator with a frequency of 1660 Hz. Increase 
the audio input until the CH.A meter (AIM2A) nulls for the first 
time. NOTE: This is a Bessel null function for 4KHz deviation. 

13. Depress SeA INJ. WIDE, seA MOD button on DISPLAY SELECT switch 
(AlSll) . 

14. Adjust A6R15 until CH.B meter (AIM2B) reads 100%. 

5-6 RECEIVER ALIGNMENT (A4 Assembly) 

1. Complete alignment of A2 assembly (Section 5-2), A3 assembly 
(Section 5-3), A5 assembly (Section 5-4), and A6 assembly 
(Section 5-5). 

2. LOG AMP ALIGNMENT 

a. Put probe from DC coupled scope on A4U6-6. 



b. Depress lEFT, RIGHT button on DISPLAY ECT switch (AlSl1). 
Depress NARROW button on switch AlS4B. 

c. Adju A4R99 until 
volts above ground. 

Hive peak of sawtooth wave is 3 

d. Adjust A4RI08 until negative 
below ground. 

k of sawtooth is 3 volts 

e. Touch up either A4R99 or A4R108 until the k to 
voltage of the sawtooth wave is symetrical around ground. 

f. Attach a frequency counter to the junction of A4C88 and A4Z2. 
Adjust A4l18 for 11.145 MHz. 

g. CARRI FREQUENCY thumbwheel (AlS2) to the frequency 
you will use with your FM gna1 Generator for RF Calibra on. 

h. Connect 691 Monitor for Spectrum Anal 
(Section 1 (9)). 

display 

i. Connect F~1 Signal Generator to ANT input (A1Jll). Set 
frequency of generator to that shown on the CARRI 
FREQUENCY thumbwheel (A1S2). Modul the Si 1 Generator 
with a KHz at approximately KHz iation. 

j. Adjust A4R97 until 
edge of the scope 

120 KHz sideband appear near the 
splay, 

k. Adjust A4C30 to Spectrum Analyzer display. 

1. Depress WI button'on 
frequency to about 300 
necessary) until 300 

scope splay. 

switch AlS4B. Increase modulating 
KHz. Adjust A4Rl14 A4RIIO (if 

sideband appear near the edge of 

3. DEMODULATOR ALIGNMENT 

a. Connect 691 Monitor for Spectrum Analyzer disp1ay 
( tion 1 (9)}. 

b. Connect FM Signal Generator to ANT input (A1Jl1). 
frequency of generator to that shown on the CARRIER 

FREQUENCY thumbwheel (AlS2). 

c. Modulate the signal genera with an audio tone of 
13586 Hz. Increase the level of the tone until 
carrier nulls for the s me. At this int the 
signal generator ;s deviating exactly KHz (100%). 

d. Adjust A4R121 until MOD PEAK lamp lights at 100%. 

e. Reduce audio frequency to 400 Hz. Adjust level for 
100% modulation. 



Connect your Distortion Analyzer DE EMP output (AIJ2). 

g. Adjust A4C38 and A4C40 for minimum distortion. 

h. Recheck steps c and d if necessary. 

i. Depress button AlS7. Adjust A4L17 until 
calibrate oscillator appears centered on the 
Analyzer display. 

j. Adjust A4R35 and A4L16 until the carrier is in i deepest 
null. This will be a modulation percentage of 102. 

NOTE: Due to some distortion when fil ng a square 
wave, some positive negative assymetry will 
be noted. 



SECTION 6 

PARTS LIST 

'---



Des. 

1 
AIC2 
AIC3 
AIC4 
AlCS 
AlC6 
AlC7 
AICS 

'" AIC9 
... AlCID 
'" AIC1l 

A1C12 
AIC13 
AIC14 
AlC 

AlCRl 

AICR6A, 

AICR8 

AIDSl 
AIDS2 
AIDS3 
AIDS4 
AIDSSA, 

AIFI 

AlFLl 
AlFL2 
AlFL3 

AICR6B 

AlDS5B 

'" Indicates factory 

Parts List 

Chassis Al 

Cap. J Cer. , . @ lKV 
Cap. , Cer. , .OIuf @ lKV 

• J 
Elect., SOOOuf 

· , Elect., SOOOuf 

· . Poly, .0Iuf 

• • Poly. .0Iuf 

• J 
Poly. .0Iuf 

· . Mica, lOOOpf 
• • Selected 
• • Mica, 120pf 

Cap .• Mica, 300pf 
Cap. , Elect.. SODOuf 
Cap .• Elect .• SOOOuf 

• » Cer .• .luf 
Cap. , Elect., IOOuf 

Diode. LED. Green 
Diode, LED, Red 
Diode. LED, Red 
Diode. LED, Yellow 
Diode. LED. 
Diode. LED. 
Diode, Rect. 
Diode, Rect. 

Amber 
• LED (Part of A9 Ass'y) 

Green Lens 
Blue Lens 

• LED (Part of AID Ass'y) 

Fuse. 1 Amp 

Filter. Left-Right 
L+R. 38KHz 
L-R 

- nominal value shown 

I Part No. 

1l0-Ol03-K 
1l0-Ol03-K 
110- 3508-
110- 25 
110-4103 
110-4103 
110-4103 
110-1102 

'" 
110-1121 '" 
110-1301 * 
110-3508-25 
110-3508-25 
110-0104 
110-3107 

113-3001 
113-3000 
113-3000 
113-3002 
113-3001 
113-3000 
113-1960-1 
113-1960-1 

192-0007 

192-000B 
192-0006 

-0002 

:'15Kl. 2A/B 
L1SKl.2B38!<6 

':)S3K6A 



Ref. Oes. 

A1J1 
AIJ2 
AIJ3 
AIJ4 
AIJS 
A1J6 
AIJ7 

AIJ9 
A1JlD 
AIJl1 

AIJ13 
AIJ14 

AIMl 
AIM2A 
AIM2B 

AIRI 
AIR2 
AIR3 
AIR4 
AIRS 
AIR6 
AlR7 
AlR8 
AIR9 
AIRI0 
AIR11 
A1R12 
AIR13 
AIR14 
AIR15 
AIR16 
AIR17 
AIR18 
AIR19 
AIR20 
A1R21 
A1R22 
AIR23 

Parts List 

ly Al (Cont'd) 

Connector. BNC 
Connector, ENC 

• ENC 
Connector, BNC 
Connector. BNC 
Connector, BNC 

, BNC 
Connector, BNC 
Connector. BNC 
Connector, ENC 

• F type 
Connector, BNC 
Connect.or, BNC 
Connector, BNC 

Meter, Modulation 
Meter, Modulat.ion/Pilot 
Meter, Modulat.ion 

Var., lK, 2W 
Var., 100 Ohm, 2W 
Var., 10K, 2W 
Var., SK. 2W 
Carb., 4.7K. ~W, 5% 
Carb., 10K, ~W. 5% 
Var., 250 Ohm 
Var., 250 Ohm 
Carb., 2.2K, ~W. 

Res., 
Res. , 
Res. , 
Res .• 
Res .• 
Res. , 
Res. , 
Res. , 
Res .• 
Res., 
Res., 
Res .• 
Res. , 
Res. > 

Res. , 
Res •• 
Res. , 
Res •• 
Res. , 
Res. > 

Res. , 
Res., 
Res •• 

,,2.2K, ~W, 5% 
Carb., 1.2K, ~W. 5% 
Carb .• 620 Ohm, • 5% 
Var., 250 Ohm 
Var., 250 Ohm j 

Var., 250 Ohm 
.• 390 • ~W. 5% 

Ohm, ~W, 5% 
Ohm. ~W. 5% 
Coefficient 

Carb .• 390 
Carb., 330 

· Temp. 
Neg. 
Neg. 
Carbo • 

. , 

ent 

Ohm, ~W. 5% 
Ohm, ~W, 5% 

I Part No. 

130-0001 
130-0001 
130-0001 
130-0001 
130-0001 
130-0001 
130 0001 
130-0001 
130-0001 
130-0001 
130-07024 
130-0001 
130-0001 
130-0001 

145-0002 
145-0005 
145-0002 

RV4NAYSDI02A 
RV4LAYSDI01A 
RV4LAYSDI03A 
RV4LAYSDS02A 
RC20GF4 
RC20GFI03J 
167- 1 
167-0251 
RC20GF222J 
RC20GF222J 
RC20GF122J 
RC20GF621J 
167-0251 
167-0251 

-0251 
RC20GF391J 
RC20GF391J 
RC20GF331J 
168-0001 
168-0001 
168-0001 
RC20GF62lJ 
RC20GFIOlJ 



Parts st 

Chassis Assembly Al (Cont'd) 

Ref. Des. I Part No. 

AlSl • SPDT 175-0012-F 
A1S2 Switch, Thwnbwheel 175 0010 
AIS3 Switch, SPDT 17S-0012-F 
AIS4A, A1S4B Switch. (Part of Al2 Ass'y) 
AISS Switch, Thwnbwheel 175-0010 
AIS6 Switch. 3 pos. on 175-0013-F 
AlS7 Switch, P.B. Momentary 175-0009 
AlS8 Swi • DPDT 17S-0014-F 
AIS9 Swi • SPDT 17S-0012-F 
A1SID Switch. DPDT 1750011-F 
A1S11 Swi tch. (Part All Ass I y) 
AIS12A, AlS12B Swi tch, Thumbwheel 175-0010 
AlS13A, AIS13S Switch, DPDT -OOll-F 

AlS14A, A1S14B Switch. 3 pos .• on 17S-001S-F 
A1S15A, A1S1SB Switch, P.B. Momentary 175-0009 
AlS16 Switch. SPDT 17S-0012-F 

AITl • Power 180 3140/A 
AIT2 Transformer. Audio 180-2001 

~. AIT3 Transformer. Audio 180-2001 

AIUl Ie, 5 Volt 182-323K 
A1U2 Ie, +12 Volt 182 340T-12 
AlU3 Ie J -12 Volt Reg. 182-320T 

AIXDS1 -0001 
AIXDS3 192-0001 
AIXDS4 Socket 192-0001 

AIXFl Fuse Ho 193-0001 



Parts List 

PLL and Total Meter Driver Assembly A2 

A2 Ass 1 Y • p.e. 691002 

A2e! Cap. , Mica, 470pf 110-1471 
A2C2 Cap. , Cet. , .Oluf 110 0103 
A2C 3 C · , C er . , .0Oluf 110-0102 
A2C4 Cap. , Cer. , .001uf 110-0102 
A2CS C · , Cer .• .Oluf 110-0103 
A2C6 Cap. , Cer. , .OSuf 110-0503 
A2C7 Cap. J Mica, 620pf 110-1621 
A2CB Cap. , Cer. , .1 uf 110-0104 
A2C9 Cap. , Ce r. , .0Oluf 110-0102 
A2CI0 Cap. , Tant., .22uf 110-3224 
A2C 11 Cap. , Tant. , .47uf 110 3474 
A2C12 C · , Mica, 4 70p f 110-1471 
A2C13 Cap. , Mica, 4 70p f 110 1471 
A2C14 Cap. , Mica, lOOOpf 110-1102 

* A2ClS Cap. , Mica, 27pf 110-1270 * 
A2C16 C · , VaT. , 1-10pf 110-6110 
A2C17 Cap. , Mica, 470pf 110-1471 
A2CI8 Cap. , Mica~ 470pf 110-1471 
A2C19 Cap. , C e r. , .luf 110-0104 ~ 

A2eIO Cap. , CeT. , .001ut 110-0102 
A2C21 Cap .• Tant .• .22uf 110-3224 
A2C22 Cap. , Elect. , Sut 110 3505 

A2C23 Cap .• Elect .• 100ut 110-3107 
A2C24 Cap. , Tan t . , .22uf 110-3224 
A2C25 Cap. , Elect. , Suf 110-3505 
A2C26 Cap. , Elect., 100uf 110-3107 

* A2C27 Cap .• Mica. 2S0pf 110-1251 * 

'" A2C28 Cap. , Mica, 15 f 110-11S0 * 
* A2C29 Cap. , Tant .• uf 110 3474 '" 
'" A2C30 Cap. , Tant., 2.2ut 110-3225 * 

A 2C 31 Cap .• Cer. , .Dlut 110-0103 
A2C32 C · , Elect., Sui 110-3505 

A2eRl Diode, Silicon 113-04446 
A2CR2 Diode, Germanium 113-0034 

A2CR3 Diode, Si 1 h:on 113-04446 

* Indicates se - nominal value shown 



Parts List 
~ 

PLL and Total Meter Driver Assembly A2 (Contld) 

Ref. s . 

A2Ql Transistor, NPN 160-05179 
A2Q2 Transistor, NPN 160-04401 
A2Q3 Transistor, NPN 160 04401 
A2Q4 Transistor, NPN 160-04401 
A2QS Transistor, NPN 160-04401 
A2Q6 Transistor, NPN 160-04401 
A2Q7 Transistor, FET 160-13819 
A2Q8 Transistor. NPN 160-04401 
A2Q9 Transistor, NPN 160 05179 
A2Q10 Transistor, NPN 160-04401 
A2Q11 Transistor. NPN 160-04401 
A2Q12 Transistor, NPN 160-04401 
A2Q13 Transistor, NPN 160-04401 
A2Q14 Transistor, NPN 160-04401 
A2Q15 Transistor, NPN 160-04401 
A1Q16 Transistor, NPN 160-04401 

A2R1 Res .• Carb .• 11<, • 5% RC07GF102J 
A2R2 Re s .• Carb .• 1 K • ~W, 5% RC07GF102J 

~ 
A2R3 Re s .• Carb .• lK, ~W, 5% RC07GFI02J 
A2R4 Re s .• Carb .• 1K, '<tWo 5% RCQ7GF102J 
A2R5 Res. , C . , 1K, !..tW, 5% RC07GFI02J 
A2R6 Re s . , Carb. , lK, i~W • 5% RC07GFI02J 
A2R7 Res .• Carb .• lK, ~W, 5% RCQ7GFI02J 
A2R8 Res .• Ca rb .• 1 K , !.tW, 5% RC07GFI02J 
AZR9 Res. , Ca . , 1 K • !..tW, 5% RC07GFI02J 
A2R10 Re 5 •• Carb .• 4.7K, ~W, 5% RC07GF472J 
A2Rll Res •• Carb. , 100 Ohm. !:iW. 5% RC20GFIOIJ 
A2R12 Res., Carb. , 3.3K, ~w, 5% RC20GF332J 
A2R13 Res .• Carb .• 330 Ohm, ~W. 5% RC20GF331J 
A2R14 Res. , Carb. , 390 Ohm, ~W. 5% RC20GF391J 
A2RlS Re s .• Carb .• 270 Ohm, !:iW, 5% RC20GF271J 
A2R16 Res. , Carb .• 270 Ohm, ~W, 5% RC20GF271J 
A2R17 Res. , Carb. , 620 Ohm, !:iW, 5% RC20GF621J 
AZR18 Res. , Carb. J 1.51C, ~W. 5% RC20GF152J 
A2R19 Res. , Carb., 1. 5K, ~W, 5% RC20GFlS2J 
A2R20 Re s . " Carb .• 33K, ~WJ 5% RC20GF333J 
A2R21 Res .• Carb .• 33K, ~W. 5% RC20GF333J 

" A2R22 Res .• Carb 56K, ~W. 5% RC20GFS63J * , 
* A2R23 Res. , C arb. , 150K, !:iW, 5% RC20GF154J '" 

A2R24 Res. , Carb. , 33K, !:iW, 5% RC20GF333J 
A2R2S Res. , Carb .• 33K, ~W, 5% RC20GF333J 

,.. factory selected - nominal value shown 

~ 



Parts List 

PLL and Total Meter Driver Assembly A2 

Ref. Des. 

A2R26 
A2R27 
A2R28 
A2R29 
A2R30 

'I< A2R31 
A2R32 
A2R33 
A1R34 
A2R35 
A2R36 
A1R37 
A1R38 
A2R39 
A1R40 
A2R41 
A2R42 
A2R43 
A2R44 
A2R45 
A2R46 
A2R47 
A2R48 
A2R49 
A2RSO 
A2RSl 
A2 RS 2 
/\2 R5.3 
A2RS4 
A2R55 
A2R56 
A2R57 
A2RS8 
A2RS9 
A2R60 
A2R61 
A2R62 
A2R63 
A2R64 
A2R65 
A2R66 
A2R67 
A2R68 
A2R69 
A2R70 
A2R71 
A2R72 

* Indicates factory selected -

Res.} Carb., 10K, !.lW, 5% 
Res., Carb., 4.7K, ~\V. 5% 
Res., Carb., 4.7K, ~W, 5% 
Res., Carb., 15K, !jW, 5% 
Res., Carb., 4.7K, !jW, 5% 
Res., Carb .• lOOK, ~W. 5% 
Res., Carb .• 3.3K, !aW, 5% 
Res., Carb .• 3.3K, ~W. 5% 
Res., Carb., 3.3K, 1:1W, 5% 
Res .• Carb., 10K, ~W, 5% 
Re s ., C a rb • j 1.2 K. ~W, 5 % 
Res., Carb., 330K, !j, 5% 
Res., Carb., 33K, ~W, 5% 
Res., Carb., 4.7K. »5% 
Res., Carb., 4.7K. »5% 
Res .• Carb .• 1.5K, ~W. 5% 
Res., Carb., 510 Ohm, !jW, 5% 
Res., Carb .• 100 0 ,!aW, 5% 
Res .• Carb .• 220 Ohm, ~W. 5% 
Res., Carb., 10K, ~W, 5% 
Res., Carb .• 33K, • 5% 
Res .• Carb., 330 Ohm, ~W, 5% 
Res., Carb .• 120 Ohm. ~W, 5% 
Res., Carb., 470 Ohm, ~W, 5% 
Res., Carb., 1.5K. ~W, 5% 
Res., Carb., 4.7K. ~W. 5% 
Res., Carb., 10K, ~W, 5% 
Res., Carb., 4.7K. ~w, 5% 
Res., Carb., 15K, !aW, 5% 
Res., Carb., 33K, ~W, 5% 
Res., Carb., 4.7K. ~W, 5% 
Res., Film, 2.0 K, ~W, 1% 
Res., Film, 2.49K, ~W, 1% 
Res., Film, 4.99K. ~W. 1% 
Res., Film, IO.OK, 1:iW, 1% 
Res., Film, 20.0K, ~W, 1% 
Res., Film, 25.0K, ~W, 1% 
Res., Film, 49.9K, ~W. 1% 
Res .• Film, 100.0K, ~W, 1% 
Res., Film, 200.0K, ~W, 1% 
Res., Film, 499 Ohm, !a'W, 1% 
Res q Carb .• lK, ~W, 5% 
Res., Carb., 4.7K, ~W, 5% 
Res., Var., 10K, ~W. 5% 
Res., Film, S.llK, ~W, 1% 
Res., Film, 11K, !a'W. 
Res., Carb., 1K, ~W. 5% 

value shown 

ont'd) 

t No. 

RC20GFI03J 
RC07GF472J 
RC20GF472J 
RC20GF153J 
RC20GF472J 
RC20GFI04J * 
RC20GF332J 
RC20GF332J 
RC20GF332J 
RC20GF103J 
RC20GF 122J 
RC20GF334J 
RC20GF333J 

20GF472J 
RC20GF472J 

20GF152J 
20GF511J 

RC20GF101J 
RC20GF221J 
RC20GFI03J 
RC20GF333J 
RC20GF331J 
RC20GF121J 
RC20GF471J 
RC20GF152J 
RC20GF472J 
RC20GF103J 
RC20GF472J 
RC20GF153J 
RC20GF333J 
RC20GF472J 
165-2001 
165 2491 
165 4991 
165 1002 
165-2002 
165 2502 
165-4992 
165-1003 
165-2003 
165-4990 

20GFI02J 
RC20GF472J 
167-3002 
165-5111 
165-1102 
RC20GFI02J 



Parts List 

PLL and Total Meter Driver Assembly A2 (Gont'd) 

Ref. s . No. 

A2R73 Res., Garb. , 10M, ~w, 5% RC20GFI06J 
A2R74 Res. , Carb .• 1K, !..tW, 5% RC07GFI02J 
A2R75 Res .• Carb. , 10M, ~W, 5% RC20GFI06J 
A2R76 Res. , Carbo , 3.3K, !.J:W, 5% RC20GF332J 
A2R77 Res., Carb. , 3.3K, !.J:W. 5% RC20GF332J 
A2R78 Res .• Carb .• 4.7K, ~W, 5% RC07GF472J 
A2R79 Res .• Carb. > 1. SK, J..iW, 5% RC20GF152J 

it A2 R80 Res .• Garb .• 33K, ~W. 5% RC20GF333J * 
A2RBl Re 5 •• Carb .• 68 Ohm, 21'1, 10% RC42GF680K 
A2R82 Res .• Garb. , 8.2K, ~W. 5% RC20GF822J 
A2R83 Re s .• Var .• lK 167- 3102 
AZR84 Re 5 •• Carb .• 2 .2 K. ~W, 5% RC20GF222J 
A2R85 Res. , Carb .• S.2K. ~W. 5% RC20GF822J 
AZR86 Res., Var .• lK 167-3001 
A2R87 Re s .• Carb .• 2.2K, ~w. 5% RC20GF222J 
A2R88 Res .• Ca · . lK, ~W. 5% RC07GFI02J 
A2R89 Res., C · , 10M, ~W. 5% RC20GF106J 
A2R90 Re s . , Carb. , lK. ~W. 5% RC07GFI02J 
A2R91 Res., Carb., 10M, • 5% RC20GFI06J 
A2R92 Res., Ca · , 3.3K, ~W. 5% RC20GF332J 
A2R93 Re s . ) Carb. , 3.3K, ~W. 5% RC20GF332J 

~ A2R94 Res .• Carb .• 4. 7 K, ~W) 5% RC07GF472J 
'* A2R95 Res. , C arb .• 15K, ~W, 5% RC20GF153J *' 

A2R96 Re s . , Garb. , lK. ~W. 5% RC20GFI02J 
A2R97 Res .• C · , 7.SK, ~W. 5% RC20GF752J 
A2R98 Res .• Film, 7.SK, ~W) 1% 165 7501 
A2R99 Re s .• Var .• lK 167-3001 
A2RIOO Res .• Film, I.21K, '-41'1, 1% 165 - 1211 
A2RIOl Res .• C arh .• 10K, ~w, S% RC20GF103J 
A2R102 Res .• Carb .• 8.2 K , ~w. 5% RC20GF822J 
A2RI03 Res •• Film, 2.0 K • ~W. 1 % 165-2001 

A2RI04 Res. , Var .• 10K 167- 310~ 

A2RI05 Res .• Carb .• lOOK, ~W, 5% RC20GF104J 
A2RI06 Re s .• Ca rb . , 1 .5 K , ~W, 5% RC20GF152J 

1>: A2RI07 Res., Carb .• 12M, ~W. 5% R C 2 0 G F 116J * 
* A2RIOB Re s . , Carb .• 27 K , ~W, 5% RC20GF27 3J * 
it A2RI09 Res .• Carb .• 3.3K. ~W, 5% RC 2 0 G F :),)2 J * 

A2RI10 Res. , Var .• 10K 167-3002 

'* A2Rl11 Re s .• Ca rb . , ,10K. ~W • 5% R C 2 0 G FlO ~J * 
'* A2Rl12 Res. , Carb. , 8.:2 K • ~W, 5% RC20GFB22J "* 

A2Rl13 Res .• Carb .• lK, ~W, 5% RC20GFI02J 
A2R114 Res. , Carb., 1 K , ~W, 5% RC20GF102J 
A2RllS Re s .• Carb. , lOOK, !:2W. 5% RC20GFI04J 
A2R1l6 Res., Carb .• 470 Ohm, ~W. 5% RC20GF471J 
A2Rl17 Res .• Carb .• 4. 7 K , ~W. 5% RC20GF472J 

r-'* cates selected - nominal value shown 



Ref. Des. 

A2R118 
A2Rl19 
A2R120 
A2Tl 
A2Ul 
A2U2 
A2U3 
A2U4 
A2US 
A2U6 
A2U7 
A2U8 
A2U9 
AZUIO 
A2U11 
A2U12 
A2U13 
A2U14 
A2UIS 
A2U16 
A2U17 
A2Ul8 
A2U19 
A2U20 
A2U21 
A2U22 
A2U23 
A2U24 
A2U25 
A2U26 

A2Yl 

Parts List 

PLt and Total Meter Driver Assembly A2 (Conttd) 

Description 

Res., Carb., 4.71<, ~W. 5% 
Res., Carb., 47K, ~W) 5% 
Res., Carb., 2.7J<, ~W, 5% 
Transformer, RF 
Ie, Full Adder 
Ie, ECL 
I C • Counter 
I C , Up/Down Counter 
IC. Up/Down Counter 
I C, Up/Down Gounter 
1C J Flip-Flop 
IC. Decade Counter 
IC, Decade Counter 
IC, Binary Counter 
IC, Decade Counter 
IC, Retriggerable One Shot 
Ie, Amp. 
IC, Op. Amp. 
IC, Op. Amp. 
IC, Op. Amp. 
Ie, Op. Amp. 
IC, Op. Amp. 
Ie, One Shot 
IC. Quad Comparator 
IC, One Shot 
I C , Quad NOR Gate 
IC, Quad NAND Gate 
IC. Decade Counter 
IC, Quad NAND Gate 
IC, Dual NAND Gate 

Crystal, 8.0 MHz 

QEI Part No. 

RC07GF472J 
RC20GF472J 
RC20GF272J 
180- 22137B 
182-7483 
182-10131 
182-8290 
182 74192 
182-74192 
182 74192 
182-7474 
182-7490 
182 7490 
182-7493 
182-7490 
182-74123 
182-1709 
182-1741 
182-1741 
182-1741 
182-1741 
182-1741 
182-74121 
182-339 
182-74121 
182-7402 
182-7400 
182-7490 
182-7400 
182-7440 

198 0800 



Parts List 

~ 
Dual Average Voltmeter Assembly A3 

Ref. Des. t No. 

A3 Assembly, P.C. 691003 

A 3C 1, A3CIQl Cap. , Cer. , .1uf 110 0104 

A3C2, A3CI02 Cap. , Ce r .• .0Oluf 110-0102 
A3C3, A3C103 Cap. , Ce r. J .luf 110-0104 
A3C4, A3CI04 Cap. , Mica, 270pf 110 1271 

1< A 3C 5, A3CI0S Cap .• Mica, lOpf 110-1100* 
A 3C 6, A3CI06 Cap. , Elect. , 15uf 110-3156 
A3C7, A3C 107 Cap. » Elect. » lOOuf 110-3107 
A3C8, A3CI0B NOT USED 
A3C9 » A3C109 Cap. , C e r .• .luf 110-0104 
A3CIO, A3CIIO C · , Elect., lOOuf 110-3107-25 
A3Cll, A3C 111 Cap. , Elect. , 100uf 110-3107 25 
A3C12, A 112 Cap. , Elect., SOuf 110 3506-25 
A 3C 13 , A 3C 113 Cap. > Elect., lSuf 110-3156 
A3C14, A3C114 Cap .• Elect. , ISuf 110-3156 
A3C15, A3C115 C • » Elect., SOuf 110-3506 

*A3C16, A3Cl16 Cap .• Tant. J luf 110-3105T '* 
* A 3C 1 7 , A 117 Cap .• Tant., 2.2uf 110-3225T * 

A3C18, A3Cl18 Cap. , Tant., .47uf 110-3474T 
A3C19, A3C 119 C · , Cer. , .1uf 110-0104 

~ A3C20, A3C120 Cap. ) Elect. , 100 110 3107-25 
A3C21 C · , Elect., .47uf 110-3474 
A3C 2 2 Cap. > C e r . , .1uf 110-0104 
A3C23 Cap .• C e r . , .OSuf 110-0503 
A3C24 C · , Cer .• .Oluf 110-0103 

* A 3C 2 5 Cap. , Elect .• 110-3156* 

A R1, A3CR101 Diode, Silicon 113-04446 
A3CR2. A3CRI02 Diode, Silicon 113-04446 
A3C R3. A3CR103 Diode, Silicon 113-04446 
A3CR4. A RI04 Diode, Silicon 113-04446 
A3CR5, A3CRI05 Diode, Germanium 113-0003 
A3CR6, A3CR106 Diode, Silicon 113-04446 
A3CR7, A3CRI07 Diode, Silicon 113-04446 
A3CR8, A3CR108 Diode, Silicon 113-04446 

A3Rl, A3RIOl Res. , Film, 200K, !.;jW, 1% 165-2003 
A3R2, A3R102 Res .• Film, lOOK, ~WJ 1% 165-1003 
A3R3, A3R103 Res .• Film, 49.9K, It;W, 1% 165-4992 
A3R4, A3RI04 Re s . , Film, 25K, , 1% 165-2502 
A3RS, A3RI05 Re s .• Film, 20K, '-4W, 1% 165-2002 
A3R6, A3RI06 Res., Film, 10K, It;W, 1% 165-1002 
A3R7, A3RI07 Res. , Film, 4.99K, !.;jW, 1% 165-4991 

A3R8, A3RI08 Res., Film, 2.49K, !.;jW, 1% 165 2491 

A3R9, A3RI09 Res .• Film, 2 . 0 OK , ~W, 1% 165 - 2 a 01 

f--

* I fa selected - nominal value shown 



Parts List 

Dual Average Voltmeter Assembly A3 (Cont'd) 

Ref. Des. Part No. 

A3RI0, A3Rll0 Res., Carb. , 10K, ~WJ 5% RC20GFI03J 
A3Rll, A3Rl11 Re s . , Film, 332 Ohm, ~W) 1 % 165-3320 
A3R12, A3R112 Res. , Ca • J 10K, ~W) 5% RC20GFI03J 
A3R13. A3R113 Re s . , Carb. , 1.2K, • 5% RC20GF122J 
A3R14, A3R114 Re s . , C arb. , 10K, ~W, 5% RC20GFI03J 
A3RlS, A3R115 Re 5 •• Carb. , 22K, l:iW, 5% RC20GF223J 
A3R16, A3R 116 Res .• Carb. , 1 K ) !.:zW, 5% RC20GFI02J 
A3R17, A3R117 Re s . , Carb., 560K. l:iW, 5% RC20GF 564J 
A3R18, A3RllB Res .• Carb. , 4 .7 K, ~w, 5% RC20GF472J 
A3R19, A3R119 Res. , Carb .• 10K, !.aW, 5% 20GFI03J 
A3R20, A3R120 Res. , Ca rb. , lK J l:iW, 5% RC20GFIOLJ 
A3R21, A3R121 Res. J Carb. , 10K, ~W, 5% RC20GFI03J 
A3R22, A3R122 Res. , Carb .• 10M, ~W, 5% RC20GFI06J 
A3R23, A3R123 Res. , Ca rb .• 330K, ~W, 5% RC20GF334J 

* A3R24, A3R124 Res. , Carb., 1. SK. ~W. 5% RC20GF152J * 
A3R2S, A3R125 Re 5 . , Var. , lK 167-3102 
A3R26, A3R126 Res. , C a rb . , 12K, ~W. 5% 20GF123J 
A3R27, A3R127 Res. , Ca rb . , 820 Ohm, ~W, 5% RC20GF821J 
A3R28, A3R128 Res. , Carb. , 1.5K, !.aW, 5% RC20GF821J 
A3R29, A3R129 Re s . , Carb .• 56K, ~W. 5% RC20GFS63J 
A3R30, A3R130 Re s . , Ca rb .• 1. 5 K. ~W. 5% RC20GF152J 
A3R31, A3R131 Res. , C a rb . , 2.2K, ~W. 5% RC20GF222J 
A3R32, A3R132 Re 5 . , Film, 23.7K. ~W, 1% 165-2372 
A3R33, A.3R133 Res .• Ca · , 10K, ~W, 5% RC20GFI03J 
A3R34, A3R134 Re s . , Ca · , lK. 5% RC20GFI02J 
A3R3S, A3R13S Res. , Carbo , 4.7K, , 5% RC07GF472J 
A3R36, A3R136 Re s . , Film, 2.67K. 1% 165-2671 
A3R37, A3R137 Re s . , Film, 1.21K, • 1% 165-1211 
A3R38, A3R138 Res., Carb .• 4.7K, ~W. 5% RCQ7GF472J 
A3R39, A3R139 Re s . ) Film, 23.7K} ~W. 1% 165-2372 
A3R40, A3R140 Re s . , Film, 768 Ohm, ~W, 1% 165-7680 
A3R41, A3R141 Res. , Film, 61.9 Ohm, 1% 165-61R9 
A3R42, A3R142 Res. , Carb. , 10K, ~W, 5% RC20GF103J 
A3R43, A3R143 Re 5 • , Carb. , 510 Ohm, ~W. 5% RC20GFSI1J 
A3R44, A3R144 Res .• Carb .• 4.7K, ~W, 5% RC07GF472J 
A3R4S, A3R145 Res .• Carb. , 10K, ~W, 5% RC20GFI03J 
A3R46, A3R146 Res. , Carb. , 4.7K, ~W, 5% RC07GF472J 
A3R47, A3R147 Re 5 • j Carb. > 5 . lK, !.aW, 5% RC20GF512J 
A3R48, A3R148 Res. , Carb., 1 .2 K , ~W. 5% RC20 122J 
A3R49, A3R149 Re 5 •• Carb .• 3.3K, ~W, 5% RC20GF332J 
A3R50, A3R150 Res. , Carb .• 1M, ~W. 5% RC20GFI05J 
A3R51, A3R1S1 Re s . , Carb .• 1M, ~W, 5% RC20GFlOSJ 
A3RS2, A3RIS2 Res .• Ca 2.2K, !:iW, 5% RC20GF222J 
A3R53, A3R153 Res .• 10K, ~W, 5% RC20GFI03J 
A3R54, A3R154 Res .• · . 10K, ~W, 5% RC20GFI03J 
A3RSS, A3R155 Res. , · . 2 . 2 K , !:iW, 5% RC20GF222J ~ 

A3RS6, A3R156 Res., · , 4.7K, ~w, 5% RC20GF472J 
A3R57, A3R1S7 Res., Carb. , 5.6K, , 5% RC20GF562J 
A3RS8, A3R158 Res. , Carb. , 22K, !.aW, 5% RC20GF223J 

* Indicates selected - nominal value shown 



Parts List 

,~ Dual Average Voltmeter Assembly AS (Cont1d) 

Ref. Des. QEr Part No. 

A3RS9, A3R159 Res., Carb. , 6.8K, k 5% RC20GF682J :2 • 

A3R60, A3R160 Re s . , Var., 10K 167- 3103 

A3R61, A3R161 Res .• C arb .• 4.71(, ~W, 5% RC20GF472J 
A3R62, A3R162 Res. , Carb. , 10K, ~W. 5% RC20GFI03J 
A3R63, A3R163 Re s . , Carb .• 4.7K. !..iW. 1% RC07GF472J 
A3R64, A3R164 Res., Carb .• 4.7K, !..iW, 1% RC07GF472J 

" A3R6S. A3R165 Res., Ca rb. » 560K, ~W. 5% RC20GF564J * 
'It A3R66, A3R166 Res., C · . 3.3M, , 5% RC20GF33SJ'It 
1< A3R67, A.3R167 Res .• Carb .• I.SM, ~W, 5% RC20GFlSSJ'It 

A3R68. A3R168 Res. , Carb .• 22K, ~W, 5% RC20GF223J 
* A3R69, A3R169 Res .• Carb .• 15 K, ~W, 5% RC20GF 153 J .", 

A3R70, A3R170 Re s . , Carb .• 4.7K, ~W. 5% RC20GF472J 
A3R7l, A3R171 Res. , Ca rb .• 22K, ~W, 5% RC20GF223J 

"A3R72, A3R172 Res. , Garb. » 22K, 5% RC20GF223J ,. 
A3R73, A3R173 Res., Var .• 10K 167- 3103 
A3R74, A3R174 Re s •• Var .• 10K 167- 3103 
A3R75, A3R175 Res., Garb. , 47K, ~W) 5% RC20GF473J 
A3R76, A3R176 Res. , Carb. , 820 Ohm, ~W. 5% RC20GF82l.J 

* A3R77, A3R177 Res. , Carb .• B.2K, ~w. 5% RC20GF822J * 
*A3R78, A3R178 Res., Ca · . 10K, ~W, 5% RC20GFI03J * 

A3R79, A3R179 Re s . , Carb. , 560K, ~w, 5% RC20GF564J 
A3R80, A3R180 Res. , Carb .• lOOK, ~W. 5% RC20GFI04J 
A3R81, A3R181 Re s .• Carb. , lOOK, , 5% RC20GFI04J 
A3R82, A3R182 Re s .• Garb. , lOOK, !.zW, 5% RC20GF104J 
A3R83, A3R183 Res. , Ca · . lOOK, ~W, 5% RC20GFlO4J 
A3R84, A3R184 Res. , Ca rb .• 1 K, !.;jW, 5% RC07GFI02J 
A3R85, A3R185 Re s .• Carb. , 270 Ohm, ~W. 5% RC07GF27lJ 
A3R86, A3R186 Re s . , Carb .• 270 Ohm, ~W. 5% RC07GF27lJ 
A3RS7, A3R187 Res., Carb. , 270 Ohm, !.;jW, 5% RC07GF271J 
A3RBB, A3R188 Res .• Garb. , 270 Ohm, ~W, 5% RC07GF271J 
A3R89, A3R189 Res., Carb .• 270 Ohm, ~W. 5% RC07GF271J 
A3R90. A3R190 Res. , C arb. , 270 Ohm, !..iW, 5% RC07GF271J 
A 3R91 , A3R191 Res. » C arb. j 270 Ohm, 'l:4W, 5% RC07GF27LJ 
A3R92, A3R192 Re s .• Film, 11K , !..iW, 1% 165 1102 
A3R93 Re s .• Carb., 4.7K, !..iW, 5% RC07GF472J 
A3R94 Re s . , Carb .• 2.2H. ~W. S% RC20GF225J 

". A3R95 Res •• Carb' l 1. SM, ~W • 5% RC20GF 155.1 * 
A3R96 Re s . , Ca , » 220 Ohm, ~W. 5% RC20GF221J 
A3R97 Res. , Carb. , 47K, 1,zW, 5% RC20GF473J 
A3R98 Res. , Carb .• 470 K ~W. 5% RC20GF474J 
A3R99 Re 5 • , C arb. , 4 . 7 K • ~W, 5% RC20GF472J 
A3RI00 Re s .• Carb .• 120 Ohm, ~W, 5% RC 2 OGF 12 1.J 

A3R193 Re 5 •• Carb., 270 Ohm, 'l:4W, 5% RC07GF271J 
A3R194 Re s • , Ga · . 270 Ohm, 'l:4W, S% RC07GF271J 
A 3R 195 Res .• Carb. , 270 Ohm, ~W, 5% RC07GF271J 
A3R196 Res .• Ca rb. , 270 Ohm, 'l:4W, 5% RC07GF271J 

~. 

". Indicates selected - nominal value shown 



Parts List 

Dual Aver e Voltmeter Assembly A3 (Conttd) 

Ref. Des. 

A3R197 Re 5 •• Carb., 270 Ohm, ~W. 5% RC07GP271J 

A3R198 Res. » Carb. » 270 Ohm, 5% RC07GF271J 

A3R199 Res. , Ca • » 270 Ohm, 5% RC07GF271J 
A3R200 Re s .• Carb .• 1 K , ~W, 5% RC20GFI02J 
A3R201 Re s , • Carb .• S.6K, ~w. 5% RC20GFS62J 
A3R202 Re s .• Carb .• 3.3K, ~W, 5% RC20GF332J 
A3R203 Re 5 • , Ca rb . , 3.3K, ~W, 5% 20GF332J 
A3R204 Res .• Carb., 5. 6K,~W, 5% RC20GF 562J 
A3Ql, A3QIOI Transistor, NPN 160-4401 
A3Q2, A3QI02 Transistor, NPN 160-4401 
A3Q3, A3Q103 Transistor. NPN 160-4401 
A3Q4, A3Q104 Transistor, NPN 160-4401 
A3QS, A3Q10S Transistor, PNP 160-4403 
A3Q6, A3Q106 Transistor, NPN 160-4401 
A3Q7. A3QI07 Transistor, NPN 160-4401 
A3Q8, A3QI08 ansistor. NPN 160-4401 
A3Q9, A3QI09 Transistor, NPN 160-4401 
A3QIO, A3Ql10 Transistor, NPN 160-4401 

A3U 1, A3UIOl IC, Quad Comparator 182 0339 
A3U2, A3U102 lC, Op. 182-1709 

A3U3, A3U103 I C • Hex Inverter 182-7405 
A3U4, A3UI04 IC, Decoder Driver 182 7447 

A3US, A3UIOS IC, Quad NAND Gate 182 7400 
A3U6, A3UI06 IC, Counter, Up/Down 182-74192 

A3U7. A3UI07 IC, Quad NOR Gate 182-7402 
A3U8, A3UIOB I C , Quad Comparator 182-0339 
A3U9. A3UI09 Ie, op. Amp. 182-1741 
A3UIO Ie, Timer 182-0555 
A3U 11 Ie. Timer 182-0555 

A3U12 Ie, Dual NAND Gate 182-7440 

A3U13 I C , Decoder Driver 182-7447 



Parts List 

Receiver Assembly A4 

Ref. Des. t No. 

A4 Assembly. p.e. 691004 

A4Cl C · . Mica, 100Opf, DM15 110 1102 

A4C2 Cap .• Mica, lOOOpf, DM15 110-1102 
A4C3 Cap. , Mica, lOOOpf. DM15 110-1102 

A4C4 Cap. , Mica, IOOOpf, DM15 110-1102 
A4C5 C · , Mica. 27pf, DM15 110-1270 
A4C6 Cap. > Mica, Slpf, DM15 110-1510 
A4C7 Cap. , Mica, 2 7pf J DM15 110-1270 
A4C8 Cap. , Mica, 68pf, DMIS 110-1680 
A4C9 C 

• J 
Mica, 4 70p f, DM15 110-1471 

A4CIO Cap. , Mica, 2-22pf val'. 110 6518 

A4CIl Cap. , CeT .• .luf 110-0104 
A4C12 Cap. , Tant. , 1.0uf 110-310ST 
A4C13 Cap .• Mica, 68pf. DMlS 110-1680 
A4C14 Cap. , Mica, 2-22pf val'. 110-6518 
A4ClS Cap. , Mica, 2-22pf var. 110-6518 
A4C16 Cap .• Ce r. , .1 uf 110-0104 
A4C17 Cap .• Mica, 68pf, DM15 110-1680 
A4C18 C · , Mica_ 2-22pf V<.T. 110-6518 
A4C19 C · , Mica, 2 22pf var. ilO-6S18 
A4C20 Cap. , Mica, 68 pi, DMlS 110-1680 
A4C21 Cap. , Mica, 2-22pf var. 110 6518 

A4C22 Cap .• Mica, 2-22pf vax. 110-6518 
A4C23 Cap. , Mica, 68pf J DMIS 110-1680 
A4C24 Cap. , Mica, 2-22pf var. 110-6518 
A4C25 Cap. , Mica, 2 - 22p f var. 110-6518 
A4C26 Cap. , Mica, 2-22pf val'. 110-6518 
A4C27 Cap. , Mica, Slpf, DMI5 110-1510 
A4C28 Cap. , C e r . , .luf 110 0104 
A4C29 Cap. , Mien, , , DMI5 110 .. 1 500 
A4C30 Cap. , lvtica, 5-6Spf var. 110 6565 

* A4C 31 Cap .• Mica, 68 pf, DM15 11 O~ 1 680 * 
A4C32 Cap. , Poly, 500 pf 110-150] 

A4C33 Cap. , Cer. . luf 110-0104 
A4C34 C · , CeT .• .OSuf 110-0503 
A4C35 Cap. j Cer .• .0Suf 110-0503 
A4C36 Cap. , Cer. , .1uf 110-0104 

*A4C37 Cap .• Mica, 68pf,OMlS 110-16>50* 
A4C38 Cap .• Mica, 2-22pf var. 110-6518 
A4C39 Cap .• Mica, 10 pi. DM15 1 10- 1 100 

A4C40 Cap. J Mica, 2-22pf var. 110-6518 
A4C41 Cap. , Mica, 9Ip f. DM15 110-]910 
A4C42 C · , Tant .• 1.0uf 110-310ST 
A4C43 C 

• J 
Tant., 1.0uf 110-310ST 

~ * A4C44 Cap. , Mica, 300pf, DM15 110- 1 I * 
*A4C4S Cap. , t·,uca, 10pf, . DM15 110- 1100 * 
.. A4C 4 6 Cap. , Mica, lOOOpf, DM1S 110- 1102 '" 
.. A4C4 7 Cap. , Mica, 120pf, DM15 110- 1121 'I< 

*A4C48 Cap. , Mica, 27pf, DM15 110-1270* 

,. Indicates selected value - nominal shown. 



Parts List ,~ 

Receiver Assembly A4 (Cont'd) 

Ref. Des. DescriEtion EI Part No. 

* A4C49 Cap. , Mica, 270pf. DM15 110-1271 * 
A4CSO Reserved 

* A4C5 1 Cap .• Mica, 10aOpf, DM15 110- 1102 * 
A4CS2 Cap. , Cer. , .0Oluf 110-0102 
A4C53 Cap. , Ce r. , . 1 u f 110-0104 
A4CS4 Cap. , Poly, IO,aOOp£ 110-4103 
44C5S Cap. , Poly, 10, aOOpf 110-4103 
A4CS6 Cap. , Mica, 12 Op f , DM15 110-1121 

* A4CS 7 Cap. , Mica, 68pf, DM15 110- 1680 * 
A4CSB Cap. , Poly. 100 Op f 110-4102 
A4CS9 Cap. , Poly, 1 0 0 Dp f 110-4102 
A4C60 Cap. , Cer. , . 1 uf 110-0104 
A4C61 Cap. , Cer. , ,D01uf 110-0102 
A4C62 Cap. , Mica, 620pf, OM15 110-1621 
A4C63 Cap. , Ce r. , .luf 110-0104 
A4C64 Cap .• Cer. , .1uf 110-0104 
A4C65 Cap. , Tant. 1.0ui 110-310ST 
A4C66 Cap .• Cer. , .1uf 110-0104 
A4C67 Cap. , Cer. , .1ui 110-0104 
A4C68 Cap. , Ce r . , .1 uf 110-0104 /~, 

A4C69 Cap. , Ce r. , .luf 110-0104 
A4C70 Cap. , Ce r. , .1ui 110-0104 
A4C71 Cap. , Cer. , .1uf 110-0104 
A4C72 Cap. , Mica, 2 7p f • DM1S 110-1270 
A4C 7 3 Cap. , Mica, 2 7p i , DM15 110-1270 
1\4C74 Cap. , Cer. , .1uf 110-0104 
A4C75 Cap. , Mica, 5p f , DM15 110-1500 
A4C76 Cap. , Cer. , .1uf 110-0104 
A4C77 Cap. , C er. , .1ui 110-0104 
A4C78 Cap. , Cer. , .01uf 110-0103 
A.4C79 Cap. , C er. , .0Suf 110-0503 
A4C80 Cap. , Mica, 62 Op f, DMlS 110-1621 
A4C81 Cap .• Cer. , .1 uf 110-0104 
A4C82 Cap. , C er, , .OOluf 110-0102 
A4C83 Cap. , Tant., 1.0uf 110-310ST 
A4C84 Cap. , Elect. , 200ui 110-3207-15 
A4C85 Cap. , Ce r . , .1uf 110-0104 
A4C86 Cap. , Cer. , .1uf 110-0104 
A4C87 Cap. , Elect. , 200uf 110-3207-15 
A4C88 Cap. , Cer. , .luf 110-0104 
A4CB9 Cap. , Cer. , .Oluf 110-0103 
A4C90 Cap. , Poly, 1000pf 110-4102 
A4C91 Cap. , Poly, 1000pf 110-4102 
A4C92 Cap " , C e r . , .luf 110-0104 

* A4C93 Cap. , Mica, 51pf, DM15 110-1510 * 
A4C94 Cap. , Cer. , .Oluf 110-0103 

* Indicates factory selected value - nominal shown 



Ref. Des. 

A4C95 
A4C96 
A4C97 
A4C98 
A4C99 
A4C100 
A4C101 
A4C102 
A4C103 
A4C104 
A4C105 
A4C106 
A4C107 
A4CRl 
A4CR2 
A4CR3 
A4CR4 
A4CRS 
A4CR6 
A4CR7 
A4CR8 
A4CR9 
A4CRIQ 
A4CRll 
A4CR12 
A4CR13 
A4CR14 
A4CR15 
A4CR16 
A4CR17 

A4FL1 
A4FL2 
A4FL3 

A4 L1 
A4LZ 
A4L3 
A4L4 
A4L5 
A4L6 
A4L7 
A4L8 
A4L9 
A4L10 

Parts List 

Receiver Assembly A4 (Contld) 

Cap., Mica, 120pf, Inus 
Cap., Elect., 100u£ 
Cap .• Elect .• Suf 
Cap., Elect., 200uf 
C ., Elect., lOOuf 
Cap., Cer., .luf 
Cap., Elect., lOOuf 
Cap» Cer., .luf 
C "Poly. 2200pf 
C _, Cer., .luf 
Capo, Elect. 15uf 
Cap" Cer., .1uf 
Cap., Tant., 2.2uf 
Diode, Varicap 
Diode, Zener 
Diode. Zene r 
Diode, Silicon 
Diode, Silicon 
Di e, Silicon 
Diode, 5i }icon 
Diode, urn 
D i 0 de, Germanium 
Diode, Varicap 
Diode, Varicap 
Diode, Silicon 
Diode. Silicon 
Diode, SCR 
Diode, Silicon 
Diode, Silicon 
Diode, Silicon 

Filter. 1st IF 
Filter, 2nd IF 
Filter, 2nd IF 

Inductor. RF 
Inductor, RF 
Inductor, RF toroid 
Inductor, IF toroid 
Inductor, IF toroid 
Inductor, IF toroid 
Inductor, IF toroid 
Inductor. IF toroid 
Inductor, IF toroid 
Inductor, Det toroid 

rt No. 

110-1121 
110-3107-25 
110-3505-25 
110-3207-15 
110-3107-25 
110 0104 
110-3107-25 
110-0104 
110-4222 
110-0104 
110 3156-25 
110-0104 
110-3225T 
113-51650 
113-25234 
113-25234 
113-04446 
113-04446 
113-04446 
113-04446 
113 - 0 034 
113 - 0 034 
113-51650 
113-51650 
113-04446 
113-04446 
113-45061 
113-04446 
113-04446 
113-04446 

146-107M 
146-455KI 
146-45SKD 

140-0418 
140-0418 
140 - 256030 
140-256015B 
140- 30 
140 256030 
140-256030 
140- 256015B 
140 - 256012 
140- 221324 



rts list 

iver Assembly A4 (Cont'd) 

A4Ll1 Inductor, Det toroid 140-256030 
A4L12 Inductor, Det toroid 140-256030 
A4L13 Inductor, Audio 140-42098 
A4L14 Inductor, Audio 140-42098 
A4US Inductor. Audio 140-42124 CT 
A4Ll6 Inductor, Audio 140-42 
A4L Inductor. Cal Osc 140-30030 
A4L18 Inductor. 2nd LO 140-30030 
A4U9 Inductor, Choke 15uh 140-2 
A4L20 Inductor, Choke 15uh 140-2150 
ML21 Inductor, Choke. Wideband 140-2008 
A4Q1 Transistor. NPN 160-05179 
A4Q2 Trans is tor) FET 160-13819 
A4Q3 Transistor, NPN 160-05179 
A4Q4 Transistor, NPN 160-04401 

Trans is tor, PNP 160-04403 
A4Q6 Transistor. NPN 160-04401 
A4Q7 Transistor. NPN 160-05179 
A4QB Transistor, NPN 160-04401 
A4Q9 Trans; , NPN 160-04401 
A4QlO Transistor, PNP 160-04403 
A4Ql1 Transistor, NPN 160-04401 
A4Q12 Transistor, PNP 160-04403 
A4Q13 istor, NPN 160-05 
A4Q14 Trans; • NPN 160-05179 
A4Q15 Transistor. FET 13819 
A4Q16 Transistor. NPN 160-04401 
A4Q17 Transistor, NPN 160-04401 
A4Q18 Transistor, PNP 160-04403 
A4Q19 Transistor. NPN 160-04401 
A4Q20 Transistor. NPN 160-04401 
A4Q21 Transistor, PNP 160-04403 
A4Q22 Transistor, NPN 160-04401 
A4Q23 Transistor, NPN 160-04401 
A4Q24 Transistor, PNP 160-04403 
A4Q25 Trans; > NPN 160-04401 
A4Q26 Transistor, NPN 160-04401 
A4Q27 Transistor, PNP 160-04403 
A4Q28 Transistor, NPN 160-04401 
MQ29 Transistor, NPN 160-04401 
A4Q30 Transistor. PNP 160-04403 

A4Rl Res .• Carb., 51 Ohm. !W, 5% RC20GF510J 
A4R2 • > rb., 6.8K, !W, 5% RC20GF682J 
A4R3 Res. , Carbo > 4.7K. !W. 5% RC20GF472J 
A4R4 Res. , Carb., 620 Ohm, !W, 5% RC20GF621J 
A4RS Res. , Carb .• 1. , lW. 5% RC20GF122J 



,--.. Parts List 

Receiver Assembly A4 (Cont'd) 

Ref. De 

.. A4R6 Re s • } C arb " 750 Ohm ~W, 5% RC20GF 751J ... 

A4R7 Re s . , Carb., lK, l,zw, 5% RC20GF 102J 
A4R8 Re s .• Carb. , 220 Ohm. 4W, 5% RC20GF221J 

'" A4RIO Res., C arb. , .1 K, 5% RC 20GF 102J * • 
A4R11 Res. , Garb. , 22< > l,zW, 5% RC20GF223J 
A4R12 Re s . , Carb., 10K, ~W, 5% RC20GFI03J 
A4R13 Re s . ) Garb. , 15K, !:iW, 5% RC20GFl 
A4R14 Res. , Carb. ) 820 Ohm , 5% RC20GF 8 
A4R15 Res. , Carbo ,820 Ohm ~W, 5% RC20GF 821J 
A4R16 Re s . , Ca · , 10K, ~W, 5% RC20GFI03J 
A4R17 Res. , Garb .• 27K, 4W, 5% RC20GF273J 
A4R18 Res. , Carb .• 15K, ~W. 5% RC20GF153J 
A4R19 Re s . , Ca · , 15. K , , 5% RC20GF 153J 

A4R20 Res. , C a rb . , 4.7K, 4W, 5% RC20GF472J 
*A4R21 Res. , Carb. , 1 K , ~W. 5% RC20GFI02J* 
*A4 R 22 Re s .• Ca rb . , 1 K I 4W, 5% RC20GFI02J* 
A4R23 Re s . } C arb. , 4 .7 K , ~W, 5% RC07GF472J 
A4R24 Res. , Carb., 180 Ohm, ~2W, 5% RC20GF181J 

~ 
A4R26 Res., C a rb . , 3.3K, ~W, 5% RC20GF332J 
A4R27 Re s . , Carb. , 3 3K, ~W, 5% RC20GF332J 
A4R28 Res. , Carb. » 2.2K, ~W, 5% RC20GF222J 
A4R29 Res. , Ca · , 2.2K, • 5% RC20GF222J 
A4R30 Res. , Carb. , 2 . 2 K , ~W, 5% RC20GF222J 
A4R3l Res. , Carb., 4 .7 K , ~W, 5% RC20GF472J 
A4R32 Re 5 . , Carb. , 4 • 7 K , , 5% RC20GF472J 
A4R33 Re 5 • , Carb .• 4.7K, ) 5% RC20GF472J 
A4R34 Re s . , Carb., .3 . 3K , ~W, 5% RC20GF332J 
A4R35 Re s . , Var. , lK 167-3102 
A4R36 Re 5 . , C a rb. > 1 .2 K • • 5% RC20GF122J 
A4R37 Res .• Carbo , 33K, ~W. 5% RC20GF333J 
A4R38 Re s . , Film, 11K, ~W, 1% 165-1102 
A4R39 Res., Film, 11 K, • 1% 165 1102 
A4R40 Res .• Film 768 Ohm} ~W. 1% 165-7680 
A4R4l Res .• Ca rb . , 6.8K ~W» 5% 20GF 682J 
A4R42 Res .• Carb. , 1. 2 K , ~W, 5% RC20GF 122J 
A4R43 Re s . , Carbo , 100 Ohm, , 5'% RC20GF 101J 
A4R44 Re s . , Carb .• 82 Ohm, ~W, 5% RC 2QGF 820J 
A4R4S Re 5 • , Carb. , 1K, • 5% RC20GFI02J 
A4R46 Re S •• Carb., 2.2K !:iW, 5% RC 10GF 222J 
A4R47 Re s . , Carb., 51 Ohm 4W, 5% RC 2 OGF S10J 
A4R4B Re s .• Carb .• 2.2 K, ~W, 5% RC20GF222J 
A4R49 Res. , Carbo 2.2K. 4W, 5% RC20GF222J 
A4RSO Res. , Carb. , 2.2K, ~W, 5% RC20GF222J 
A4R51 Re s . ) Ca rb .• 2.7K, ~W, 5% RC20GF272J 
A4RS2 Re s . , Carb., 10K, ~W, 5% RC20GFI03J 
A4RS3 Res. , Carbo 4. 7 K , ~W, 5% RC20GF472J 

* s value - nominal shown 



Ref. Des. 

A4RS4 
A4R55 
A4R56 
A4RS7 
A4R58 
A4RS9 
A4R60 
A4R61 
A4R62 
A4R63 
A4R64 
A4R65 
A4R66 
A4R67 
A4R68 
A4R69 
A4R70 
A4R71 
A4R72 
A4R73 
A4R74 
A4R75 
A4R76 
A4R77 
A4R78 
A4R79 
A4R80 
44R81 
A4R82 
A4R83 
A4R84 
A4R8S 
A4R86 
A4R87 
A4R88 
A4RS9 
A4R90 
A4R91 
A4R92 
A4R93 
A4R94 
A4R9S 
A4R96 
A4R97 
A4R98 
A4R99 

Parts List 

Receiver Assembly A4 (Cont'd) 

Res., Carb., lK, ~W} 5% 
Res., Carb., 10K, .5% 
Res., Carb., 2.2K, ,5% 
Res., Carb., 330 Ohm, !i'W, 5% 
Res., Carb., 220 Ohm, ,5% 
Res., Carb., 220 Ohm, ~w, 5% 
Res., Carb., lK. ,5% 
Res., Carb., 4.7K, ~W, 5% 
Res., Carb., 12K, !i'W, 5% 
Res., Carb .• 330 Ohm, 5% 
Res., Var., 1K 
Res., Carb., 3.3K, ,5% 
Res., Carb., 4.7K, ~w, 5% 
Res., Carb., lK, !ZW, 5% 
Res., Var., 1K 
Res., Carb., 330 Ohm, lzW, 5% 
Res., Ca ., 12K, lzW, 5% 
Res., Carb., 3.3K, !i'W, 5% 
Res., Carb., 15K, ~W, 5% 
Res., Carb., 4.7K, ~W. 5% 
Res.,Carb.,4.7K, ,5% 
Res., Carb., 22K, lzW, 5% 
Res., Carb., lK, ~W, 5% 
Res., Carb.; 4.7K, lzW, 5% 
Res., Carb., 12K, ~W, 5% 
Res., Var., 10K 
Res., Ca "l.SK, !:2W, 5% 
Res ... Carb .. 10K, ,5% 
Res., Carb., 82K, ~W, 5% 
Res., Carb .• 3.3K, ~W, 5% 
Res., Carb., 3.3K, lzW, 5% 
Res., Carb., 3.3K, ~W. 5% 
Res., Carb., 10K, ~W. 5% 
Res., Carb., 4.7K, ~W. 5% 
Re s '. Carb., I K. ~W, 5 % 
Res" Carb., 22 Ohm, ~W, 5% 
Res., Carb., 620 m, ~W. 5% 
Res., Film 768 Ohm, ~W, 1% 
Res., Film, 11K, ~W, 1% 
Res., Film, 11K, ~W, 1% 
Res., Carb., lOOK, !zW, 5% 
Res., Carb., 4.7K, lzw, 5% 
Res., Carb., 10K, !::W, 5% 
Res., Var., 10K 
Res., Carb., 820 Ohm, ~W. 5% 
Res., Var .• lK 

I Part No. 

RC20GFI02J 
RC20GFI03J 
RC20GF222J 
RC20GF331J 
RC20GF221J 
RC20GF221J 
RC20GFI02J 
RC20GF472J 
RC20GF123J 
RC20GF331J 
167-3102 
RC20GF332J 
RC20GF472J 
RC20GFI02J 
167-3102 
RC20GF331J 
RC20GF123J 
RC20GF332J 
RC20GF153J 
RC20GF472J 

20GF472J 
RC20GF223J 
RC20GFI02J 
RC20GF472J 
RC20GF123J 
167- 3103 
RC20GF1S2J 
RC20GFI03J 
RC20GF823J 
RC20GF332J 
RC20GF332J 
RC20GF332J 
RC20GF103J 
RC20GF472J 
RC20GFI02J 
RC20GF220J 
RC20GF621J 
165 7680 
165 1102 
165-1102 
RC2QGFI04J 
RC20GF472J 
RC20GFI03J 
167- 3103 
RC20GF821J 
167- 3102 



Parts List 

Receiver Assembly A4 (Conttd) 

Ref. Des. 

A4RIOO Re 5. , Carb .• 220 Ohm, ~W, 5% RC20GF221J 

A4RIOl Res. , C a rb . , 10K, ~W, 5% RC20GF103J 

*A4RI02 Re s .• Carb. , 220K, ~W, 5% RC20GF224J * 

A4RI03 Re s . , Carb. , l80K, ~W. 5% RC20GF184J 

A4RI04 Re s .• Carb., 2.7K, 4W, 5% RC20GF272J 

A4RIOS Res .• Carb .• 220 Ohm, lJW. 5% RC20GF221J 

A4RI06 Re s . , Carb .• 4.7K, ~W. 5% RC20GF472J 

A4RI07 Res. , Carb. , 1 K • lJW, 5% RC20GFIO 

A4R108 Res. , Var. , lK 167 3102 

A4RI09 Re s . , Carb .• 4.7K, -'1w, 5% RC20GF472.T 

A4RII0 Re s . , Var .• 10K 167- 3102 

A4Rl11 Res. > Carb .• 1K, ~W. 5% RC20GFI02J 

A4 R 112 Res .• Ca rb . , 620 Ohm, -'1W, 5% RC20GF621J 

A4R113 Res. > Carb. , 10K, ~W, 5% RC20GF103J 

A4Rl14 Re s .• Var. , 10K 167 3103 

A4Rl1S Re s . , Carb., 3.3K, ~W, 5% RC20GF332J 

A4Rl16 Res. , Carb.) 10K, ~W, 5% RC20GFI03J 

A4R117 Res. , Carbo , lK, 4W, 5% RC20GF 102J 

A4Rl18 Res. , C arb. , 470 ohm, ~WJ 5% RC20GF471J 

* A4R119 Res., Carb. , 33K, , 5% RC20GF 333J* 
~ * A4R120 Res. , Carb., 3.3K, 5% RC 2 OGP 332J * • 

A4R121 Res. , Var. , l.K 167- 3102 

A4R122 Re s . , Carb .• 51 Ohm, , 5% RC20GFSIOJ 

A4R123 Re s .• C arb. , 100 Ohm, ~W. 5% RC20GFI01J 

A4R124 Res., Carbo 4.7 Ohm, ~W) s% RC20GF4R7J 

A4R125 Res. , Ca rb . , 4.7 Ohm, ~'N. 5% RC20GF4R7J 

A4R126 Re s . , Carb., I .5 K, • 5% RC20GF152J 

A4R127 Res .• Carb., 51 Ohm, ~W 5% RC20GF510J 

A4R128 Res., Ca • > L5K, ~W • RC20GFlS2J 
A4R129 Re s . , Carbo , 220 Ohm, ~W, s% RC20GF221J 

* A4R130 Res., Carb., 15K ,~W, 5% RC20GF1S3J* 

A4Tl Transformer, RF 180-22137B 
A4T2 Transformer, RF 180 - 256030B 

A4Ul IC, RF Amp 182-1703 

A4U2 I C • FM IF/Det 182-1235 
A4U3 I C , Comparator 182-0339 
A4U4 I C • Log Amp 182-0441 
A4U5 I C , Amp 182 1741 

A4U6 I C , Op Amp 182-1741 

A4Z1 ~1ixe r, Balanced 179-0021 
A4Z2 Mixer, Balanced 179-0021 

* cates factory se value - nominal shown 
,~ 



Ref. Des. 

AS 

ASCI 
ASC2 
ASC3 
ASC4 
A5CS 
A5C6 
ASC7 
A5C8 
A5C9 
;\5C10 
ASC 11 
A5C12 
ASC13 
A5C14 
ASClS 

*ASC16/C16A 
ASCI7 
ASCl8 
ASC19 
ASC20 
ASC21 
ASC22 
ASC23 
A5C24 
ASC2S 

.. A5C26 
ASC27 
ASC28 
ASC29 
ASC30 
ASC31 
ASC32 
ASC33 
ASC34 
ASC35 
ASC36 
ASC37 
ASC38 
ASC39 

'* ASC40 
1< A5C4 1 

ASC42 
ASC43 
ASC44 
ASC4S 

* Indicates 

Parts List 

Stereo Demo lator Assembly A5 

Asse ly. P.C. 

Cap. I Elect. Suf 
C · , Poly. lO,OOOpf 
Cap. , Poly. 510pf 
C · . Poly, 10,OOOpf 
Cap .• Poly, 510pf 
Cap. > Poly. 10,OOOpf 
Cap. , Tant., .22uf 
Cap. , Poly, 3000pf 
Cap. , Ce r .• · luf 
Cap. , Cer .• . Dluf 
Cap. , Mica, 12 Op f > DMl5 
Cap .• Mica, 120 pf, DM15 
Cap. , Tant., I.Ouf 
Cap. , Cer. J .1uf 
Cap. , Elect., Suf 
Cap. , Selected. . 1 
Cap. , Elect') 10 u 
Cap. , Cer .• · luf 
Cap. , Ce r. , · 1 uf 
Cap. , Ce r. , .OOluf 
Cap. , Ce r. , .1 uf 
C · , Mica, 12 Op f, DM15 
C · , Mica, 12 Op f , DM15 
Cap. , Cer .• .D1uf 
Cap .• Mica, 470pf. DMI5 
Cap. , Mica, 91uf mus. 
Cap. , Va r. , S-65pf 
C · , Ce r. , .1uf 
Cap. , Elect. , Sui 
Cap .• Va r. , 5-65pf 
Cap. , Var., 5-65pf 
Cap. , Elect., 200uf 
Cap. , Elect., 200uf 
Cap. , Ce r. , .luf 
Cap. , Ce r. , .luf 
Cap .• C er .• · luf 
Cap. , Cer., . lui 
Cap. , Elect., 100uf 
Cap. , Elect., 15uf 
Cap. , Mica, 250pf, DM15 
Cap. , Mica, 1 f, DM15 
Cap. , Cer. , ' 1 u f 
Cap. , Ce r. , 
C · , . , .05 

., Tant., 1.0uf 

nominal value shown 

691005 

110-3505 
110 4103 
110-4511 
110 4103 
110-4511 
110-4103 
110-3224T 
110-4302 
110-0104 
110-0103 
110-1121 
110-1121 
110-310ST 
110-0104 
110-3505 

110-3107 
110-0104 
110-0104 
110-0102 
110-0104 
110-1121 
110-1121 
110-0103 
110-1471 
1 1910 

No. 

110 6565 
110 0104 
110 3505 
110 6565 
110-6565 
110-3207 
110 3207 
110-0104 
110-0104 
110-0104 
110-0104 
110-3507 
110-3156 
110-1251 * 
110-1100 * 
110-0104 
110-0104 
110-0503 
110-3105T 



Parts List 

Stereo Demodulator Assembly AS (Cont 'd) 

Ref. Part No. 

ASC46 · , Cer. > . 110-0104 
A5C47 • J 

Elect., lSuf 110-3156 

'* ASC48 Cap. > Mica, 250pf~ DM15 110-1251 '* 
,., ASC49 Cap. , Mica, 10pf, DM15 110-1100 '* 

ASCSO Cap. , Cer .• 110-0503 
ASCSI · . Cer .• .luf 110-0104 
ASCS2 • > 

Cer. , .luf 110-0104 
ASCS3 · . Elect. , Suf 110-3505 

* ASC54 Cap. , 2 f, DM15 110-1220 * • 
* ASCSS Cap. , Mica, , DM15 UO-I220 ., 

ASCRI Diode, Silicon 113-04446 
ASCR2 Diode, Si licon 113-

ASCR3 Diode, Zener 113-25234 

A5CR4 Diode, Silicon 113-04446 
ASCRS Silicon 113-04446 
A5CR6 Silicon 1 -04446 
ASCR7 Silicon 113-04446 
A5CRB • Silicon 113-04446 

~. A5CR9 , Silicon 1 46 
ASCR10 Diode. Silicon 113-04446 
ASCRII Diode, licon 113-04446 
ASCR12 Diode, Silicon 113-04446 
A5CR13 Sil 113 04446 

ASL1 Inductor, Pilot Filter 140-42160 
A5L2 Inductor, Pilot Pil ter 140-42155 
ASL3 Pilot Filter 140-42160 

Transistor, NPN 160-04401 
Transistor, NPN 160-04401 

A5Q3 Transistor, FET 160-1 19 
ASQ4 Transistor, FET 160 13819 

Transistor, NPN 160 04401 
Transistor, NPN 160-04401 

ASQ7 , PNP 160-04403 
ASQ8 Transistor, PNP 160-04403 
ASQ9 Transistor, NPN 160-05179 
ASQI0 Transistor, PNP 160-04403 
ASQll Transistor, PNP 160-04403 
ASQ12 Transistor, NPN 160-04401 
ASQ13 Trans tor, NPN 160-04401 
ASQ14 tor, PNP 160-04403 

Transistor, NPN 160-04401 
A5Q16 NPN 160-04401 

~ ASQ17 PNP 160-04403 , 
ASQ18 Transistor, PNP 160-04403 

.. Indicates factory selected - nominal value shown 



Parts List 

Stereo Demodulator Assembly AS (Cont'd) ~ 

"-

Ref. Des. I Part No. 

ASQ19 Transistor, PNP 160-4403 
ASQ20 Transistor, NPN 160-4401 
A5Q21 Transistor, PNP 160-4403 
ASQ22 Transistor, NPN 160-4401 

ASRI Res. , Carbo , 15 K , ~W, 5% RC20GF153J 
ASR2 Re s . , Carb .• 470 Ohm, 1.zW, 5% RC20GF471J 
ASR3 Re s .• Carb. ) 10K, 5% RC20GFI03J 
ASR4 Re 5 •• Var. , lK 167- 3102 
ASRS Res., Carb., 680 Ohm, l:iW, 5% RC20GF681J 
ASR6 Res .• Carb .• 270 Ohm, 1.zW, 5% RC20GF271J 
ASR7 Res., Ca rb. , 15K, ~W. 5% RC20GF153J 
ASRB Res .• Carb., 1 K , l:iW, 5% RC20GFI02J 
ASR9 Re s . , Carb. , 1 K • ~W. 5% RC20GF102J 
ASRIO Res. , C a rb. , 1 K , ~W. 5% RC2QGFI02J 
ASR 11 Res. , Carb .• 3.3K. ~W. 5% RC20GF332J 
ASR12 Res. , C arb. , 3.3K, ~W, 5% RC20GF33 
ASR13 Re s .• Carb. , 3.3K. ~W, 5% RC20GF332J 
ASR14 Res .• Carb. , 4.7K, ~W, 5% RC20GF472J 
ASR15 Res. , Carbo , 2 . 7 K • ~W, 5% RC20GF272J 
ASR16 Re s . , Carb. , LSK, ~W, 5% RC20GF1S2J 
ASR17 Res. , Carb. , 10K> ~W. 5% RC20GFI03J 
ASR18 Re s . , Ca rb . , 100 Ohm, ~W. 5% RC20GFIOIJ 
ASR19 Res. , Carb. , 1. S K. ~W. 5% RC20GF152J 
ASR20 Res. , Ca rb . , 68 Ohm, 2W, 10% 2GF680K 
A5R21 Res., C .. 330 Ohm, ~W, 5% RC20GF331J 
ASR22 Res .• Carb .• lK, ~WJ 5% RC20GF102J 
ASR23 Res .• Carb .• 1 K , ~W. 5% RC20GFlO2J 
ASR24 Re s . , C arb. , 10K, , 5% RC20GFI03J 
ASR25 Res. , Carbo , 10K, ~W, 5% RC2QGFI03J 
ASR26 Re s . , Carb. , 10K, ~W, 5% RC20GFI03J 
ASR27 Res. , Carb. , 150K, ~W. 5% RC20GFlS4J 
ASR28 Res. , C a rb . , 1. 5 K, ~W. 5% RC20GFlS2J 
ASR29 Re s .• C arb .• 1 K , !.zW, 5% RC20GFI02J 
ASR30 Re s . , Carb. , 10K, , 5% RC20GFI03J 
ASR31 Re s .• Carb. , 6.BK, ~W. 5% RC20GF682J 
ASR32 Re s . , C arb. J 100 Ohm, ~W, 5% RC20GFIOIJ 
A5R33 Res. , Carb .• 1M, ~WJ 5% RC20GFIOSJ 
ASR34 Res. , Carb .• 1.2K, ~W, 5% RC20GF122J 
ASR35 Re s . , Film, 11 K • !.lW, 1% 165-1102 
A5R36 Re s. , Film, 11K, '-4W, 1% 165-1102 
ASR37 Re s . , Carb. , 12K, • 5% RC20GF123J 
ASR38 Re s • , Carbo , 2 . 2 K , ~W, 5% RC20GF222J 
ASR39 Res., Carb. , 10K, l:iW, 5\ RC20GFI03J 
ASR40 Res. J Carb .• 4.7K, ~W, 5% RC20GF472J 
ASR41 Res. ; C arb. , 2 . 2 K , ~W> 5% RC2QGF222J 

.~ 



Parts List 
r-' 

Stereo Demodulator Assembly AS (Cont'd) 

Re f. Des. De 

ASR42 Re 5 .• Ca · . lK, ~w. 5% RC20GFI02J 
ASR43 Res., Ca • > 

lK, ~W. 5% RC20GFI02J 
ASR44 Re s .• Ca rb .• lK, ~W, 5% RC20GFI02J 
A5R45 Res .• Carb .• lK, ~W. 5% RC20GFI02J 
ASR46 Res., Carb .• 4.7K, ~W. 5% RC20GF472J 
ASR47 Re s . , Carb. , 10K, ~W, 5% RC20GFI03J 
A5R48 Res. , C arb. , 15K, ~W, 5% RC20GFlS3J 
ASR49 Res. , Carb. » 4 . 7 K , ~w, 5% RC20GF472J 
ASR50 Re s . , Carb .• 8.2K, ~W. 5% RC20GF822J 
ASRSI Res., Ca rb . , lK, ~W; 5% RC20GPI02J 
ASR52 Res .• Carb .• 1.2K, , 5% RC20GF122J 

* AS RS 3 Res .• Carb. , 10K, , 5% R C 2 0 G FlO 3J ... 
* ASRS4 Res. , Carb .• 6.8 K, ~W. 5% RC20GF 682J ... 

ASR55 Re s . , Carb .• 33 K, ~W, 5% 20GF 333.1 
ASRS6 Re s . , Va r .• 25K 167- 3253 
ASRS7 Res. , Carb .• 1.2K, ~W, 5% RC 2 DG F 122J 
A5R58 Res. , Carb. , 8.2K, ~W. S% RC20GF822J 
ASRS9 Res., Carb. , 15K, ~W, 5% RC20GFlS3J 
ASR60 Res. , Carb. , 4.7K, ~W, 5% RC20GF472J 

r' 
ASR61 Re s . , C · . 1 K , ~W. 5% RC20GFI02J 
ASR62 Res. , C · . 1. 2K. ~W, 5% RC20GF 122J 
ASR63 ?es., C a rb. , 1. 2 K, ljW, 5% RC20GF122J 

* AS R64 Res .• Carb .• 10 K, J.zW, 5% RC20G FI03.J * 
'* AS R6 5 Res" C a rb . , 6 .aK > ~W, 5% RC20GF682J * 

ASR66 Re s .• Ca · , 5% RC20GF 333J 
ASR67 Re s . , Va l' .• 25K 167 3253 

ASR68 Res .• Carb .• 270 Ohm, ~W. 5% RC07GF271J 
ASR69 Res. , Carb. , 10;(, ~W. 5% RC20GFI03J 
A5R70 Res. , Carb .• 120K, 5% RC20GF124J 
ASR71 Res., Carb., 1. 5 K. • 5% RC20GFlS2J 
ASR72 Res., C arb .• 6.8K, 1;.iJ, S% RC20GF682J 
ASR73 Res., C a rb , • 1. 5K. ~W. 5% RC20GF152J 
ASR74 Re s . , Carb. , 7.SK, ~W. 5% 20GF752J 
A5R75 Re s . > C arb, > 10K, ~W, 5% RC20GFI03J 
ASR76 Res. , C arb. , 6.8K, ~W. 5% RC20GF682,J 
A5R77 Re s . , Carbo , 470 Ohm, ~W, 5% RC20GF471J 
ASR78 Re 5 . J Carb .• 4.7 Ohm, , 5% RC20GF4R7J 
ASR79 Res. , Carb. , 4.7 Onm, ~W, 5% RC20GF4R7J 
A5R80 Re 5 . , Carl.: , 470 Ohm, ~W, 5% RC20GF47lJ 
ASR81 Re s .• C arb. ) 620 Ohm, ~W. 5% RC20GF681J 
ASR82 Rf.:; .• Carh., 10K ~ ~W. 5% RC20GFI03J 
ASR83 Re s . , Carb .• 10K. ~W. 5% RC20GFI03J 
A5R84 Re s . , Carb .• 1.SK. • 5% RC20GF152J 
ASR85 Res .• Carb .• 1'20K, ~W. 5% RC20GF124J 
ASR86 Re s . , Carb .• 7.SK~ ~W. S% RC20GF7S2J 

"r-, ASR87 Res .• Carb .• 1 .5 K , ~W. 5% RC20GF152,J 

* Indicates factory selected - 1 value shown 



Parts List 
~ 

Stereo Demodulator Assembly AS (Cant I d) 

Ref. Des. Description QEI Part No. 

ASR88 Res. , Carb .• 6.8)(, ~W, 5% RC20GF682J 
ASR89 Res. , Carb .• 6.8K, ~W. 5% RC20GF682J 
ASR90 Res .• Carb. , 470 Ohm, ~W, 5% RC20GF471J 
A5R91 Res. , Carb. , 4.7 Ohm, ~W. 5% RC20GF4R7J 
A5R92 Res., Carb .• 4.7 Ohm, ~W, 5% RC20GF4R7J 
ASR93 Res., Carb .• 470 Ohm, ~W, 5% RC20GF471J 
ASR94 Res. , Carb. , 620 Ohm, ~W. 5% RC20GF621J 
ASR95 Res. , Carb. , 33K, ~WJ 5% RC20GF333J 
ASR96 Res., Carb .• 10K, ~W, 5% RC20GF103J 
ASR97 Res .• Carb. , 33K, ~W, 5% RC20GF333J 
ASR98 Res. , Carb. , 10K, ~W, 5% RC20GF103J 
A5R99 Res., Carb. , 33K, ~W, 5% RC20GF333J 
ASRIOO Res .• Carb., 4.7K, ~W, 5% RC20GF472J 
ASR101 Res. , Var. , 10K 167-3103 
ASRI02 Res. , Carb .• 27K, ~W , 5% RC20GF273J 
ASR103 Res., Val'. , 10K 167-310.) 
ASR104 Res. , Carb .• 33K, ~W. 5% RC20GF333J 
A5R10S Res. , Carb .• 10K, ~W , 5% RC20GF103J 
ASR106 Res. , Carb. , 10K, ~W, 5% RC20GFI03J 
ASRI07 Res. , Carb .• 3.3K, ~W, 5% RC20GF333J ~.~, 

ASRIOB Res .• Var. , 10K 167-3103 

ASU1 IC, Comparator 182-1710 
ASU2 IC, Op Amp 182-1741 
ASU3 Ie, Comparator 182-1710 
ASU4 IC, PLL 182-14046 
ASUS IC, Decade Counter 182-7490 
A5U6 IC, D Flip-Flop 182-7474 
ASU7 IC, Quad NAND Gates 182-7400 
ASU8 IC, Quad NAND Gates 182-7400 
ASU9 Ie, D Flip-Flop 182-7474 
ASUIO Ie, Op Amp 182-1709 
ASU11 IC, Op Amp 182-1741 
ASU12 IC, OpAmp 182-1741 
A5U13 IC, OpAmp 182-1709 
ASU14 IC, Quad NAND Gates 182-7400 
ASUlS Ie, Quad NOR Gates 182-7402 



Re f. De . 

A6Cl 
A6C2 
A6C3 
A6C4 
A6C5 
A6C6 
A6C7 
A6C8 
A6C9 
A6CIO 
A6Cll 
A6C12 
A6C13 
A6C14 
A6C15 
A6C16 
A6C17 
A6C18 
A6C19 
A6C20 
A6C21 
A6C22 
A6C23 
A6C24 
A6C2S 

A6CR1 
A6CR2 
A6CR3 

A6FLl 

A6J1 

A6Ll 
A6L2 

A6Ql 
A6Q2 
A6Q3 
A6Q4 
A6QS 
A6Q6 
A6Q7 
A6Q8 
A6Q9 

Parts List 

SCA Ass ly A6 

Assembly, P.C. 

Cap. » 

Cap. , 
Cap. , 
Cap. » 

Cap. , 
Cap. , 
Cap .• 
Cap. , 
Cap. , 
Cap .• 
Cap .• 
Cap •• 
C • j 

C •• 
C ., 
C . , 
Cap. , 
Cap .• 
C .• 
Cap. » 

Cap. , 
Cap. , 
Cap. » 

Cap .• 
Cap •• 

Diode, 
Diode, 
Diode, 

Cer .•. luf 
Tant.» l.Ouf 
Cer .•. luf 
Cer .•. luf 
Tant.» 1. Ouf 
Tant., l.Ouf 
Elect., lSuf 
Cer .•. luf 
Tant., 1.0uf 
Tant., 1.0uf 
Cer.» .DOluf 
Cer .•. COluf 
Cer.» .01u£ 
Elect., SOuf 
Cer.} .Oluf 
Mica. 300pf, DMIS 
Cer., .Oluf 
Cer., .01uf 
Mica, S20pf, DM15 
Cer., .0luf 
Elect., 5:...£ 
Cer., .luf 
Tant .• 1.0uf 
Cer.. .1uf 
Poly. lO,OOOpf 

Silicon 
Silicon 
Sil 

Filter, A 

Connector, Board 

Inductor, Audio 
Inductor. Audio 

Transistor, NPN 
Transistor, NPN 
Transistor, NPN 
Transistor, NPN 
Transistor, PNP 
Transistor, NPN 
Transistor, NPN 
Transistor, NPN 
Transistor, NPN 

691006 

110-0104 
110-310ST 
110-0104 
110-0104 
110-3105T 
110-3105T 
110 3156 
110-0104 
110-3105T 
110-3105T 
110-0102 
110-0102 
110-0103 
110-3506 
110-0103 
110-1301 
110-0103 
110-0103 
110-1821 
110 0103 
110-3505 
110-0104 
110-3105T 
110 0104 
110 4103 

113-04446 
113-04446 
113-04446 

B67KNIOW2 

130-0019 

140-84350 
140 84350 

160--1.401 
160-4401 
160-4401 
160-4401 
160-4403 
160-4401 
160 4401 
160-4401 
160 4401 



Parts List ~ 

SCA Assembly A6 (Cont'd) 

Ref. Des. art No. 

A6Rl Re s .• C a rb . , 10K, !:2W, 5% RC20GFI03J 
A6R2 Res .• Carb .• 2.2K, !:2W, 5% RC20GF222J 
A6R3 Res. , C arb .• 10 K, ~W, 5% RC20GFI03J 
A6R4 Res. , Carb. , 2.2K, ~W, 5% RC20GF222J 
A6RS Res. » Carb .• 22K, ~W. 5% RC20GF223J 
A6R6 Res. , Carb .• 22K, ~W, 5% RC20GF223J 
A6R7 Res. , C arb. , 2.7K, !:2W, 5% RC20GF272J 
A6R8 Res. , Carb. , 220 Ohm, !:2W, 5% RC20GF221J 
A6R9 Re 5 . , Var. , lK 167-3102 
A6RIO Res. , Ga rb .• 10K, ~W, 5% RG20GF103J 

'" A6Rll Re 5 • , Garb. , S6K .. !:2W, 5% RG 2 0 G F 563J 'I< 

A6R12 Res. , Garb. , 10K, , 5% RC20GFI03J 
A6R13 Re s . , Ca . , 220 Ohm, ~W. 5% RC20GF221J 
A6R14 Res .• Carb .• 2.2K, !:2W, 5% RC20GF222J 
A6R15 Re s . , Var. , 10K 167-3103 

'I< A6R16 Re s .• Carb .• 4.7K, !.zW, RC20GF472J '" 
A6R17 Res. , Carb. , 10K, , 5% RC20GFI03J 
A6R18 Res. , Carb. , 22 K , ~W, 5% RC20GF223J 
A6R19 Res. , Carb., 22K, • 5% RC20GF223J 
A6R20 Re s .• Ca rb .• 10K, ~W, 5% RC2QGFIO 

~ 

A6R21 Res. > Carb .• 10K, !:2W, 5% RC20GFI03J 
'" A6R22 Res .• Carb .• 2.2K, ~W. 5% RC 2 0 G F 222J '* 

A6R23 Re s .• Ca . , 100 Ohm, ~W. 5% RC20GFIOIJ 
A6R24 Re s . , C a rb .• 1 K • !:2W, 5% RC20GFI02J 
A6R25 Re s .• Va r. , IK 167-3102 
A6R26 Res. , Carb. , 10K, !.zW, 5% RC20GFI03J 
A6R27 Re s . , C a rb . , 10K, • 5% RC20GFI03J 
A6R2B Re s .• Carb., 4.7K. ~W, 5% RC20GF472J 
A6R29 Re 5 • J Carb .• 4.7K, ~W, 5% RC20GF472J 
A6R30 Res. , Carb. , 4.7K, ~W. 5% RC20GF472J 
A6R31 Re s . , Carb .• 620 Ohm, ~W, 5% RC20GF621J 
A6R32 Re s . , Garb. , 2 . 7K} 5% RC 20GF 272J 

A6R33 Res .• Var. , 10K 167-3103 
A6R34 Re s • , Carb. > 2 .2 K > !:2W, 5% RG20GF222J 
A6R35 Res. , Carb. , 2.2K, ~W. 5% RC20GF222J 
A6R36 Res .• Ca rb . , 10K, ~W, 5% RC20GFI03J 
A6R37 Res. , Carb. , 56K, ~W, 5% RC20GF563J 
A6R38 Re s . , Carb. , 10K , ~W> 5% RC20GFI03J 
A6R39 Res. , Var. , 10K 167-3103 
A6R40 Re s .• Carb. , 10K, ~W. 5% RC20GFI03J 
A6R41 Re s . , Ca rb . , 6.8K, ~W, 5% RC20GF682J 
A6R42 Res., Carb., 8.2K. , 5% RC20GF822J 
A6R43 Res. , Carb .• 15K, , 5% RC2QGFlS3J 
A6R44 Res .• Carb .• 10K. ~W. 5% RC 20G F 103.1 
A6R4S Res. , C arb. ) 68 Ohm, 2W, 10% RC42GF680K 

* Indicates factory selected - nominal value shown 



Parts 

SCA Assemb (Cont td) 

Ref. Des. 

A6R46 Res .• Garb. , 4.7K .. ~W" 5% RG20GF472J 
A6R47 Res. , Garb. , 620 Ohm, ~W. 5% RC20GF621J 
A6R48 Res., Carbo .. ~W, RC20GF563J 
A6R49 Res ... · . 22K, ~W. RC20GF223J 
A6RSO Res., · , 2.7K, ~11, 5% RC20GP272J 

7; A6RS1 Res •• · . 330K: ~:'1. 5% RC20GF334J "I< 

A6U1 Ie. Op Amp 182-1741 
A6U2 IC, Demod 182-0565 
A6U3 IC» Comparator 182-0339 
A6U4 IC. Op Amp 182-1741 

* Indicates factory selected - numina1 value shown 



Re Des. 

A7CI 
A7C2 
A7C3 
A7C4 
A7CS 
A7C6 
A7C7 
A7eS 
A7C9 

o 
A7CI1 
A7C12 
A7C13 
A7C14 

A7CRI 
A7CR2 

A7Ll 
A7L2 

A7Ql 
A7Q2 
A7Q3 

A7Rl 
A7R2 
A7R3 
A7R4 
A7RS 
A7R6 
A7R7 
A7RB 

A7T1 

Parts List 

Oscillator Assembly 

" Feed-Thru. lOOOpf 
Cap., Feed-thru, 1000pf 
Cap. , thru} 1000pf 

" Feed-thru, 1000pf 
'. Elect., lSuf 

Cap., Mica, 470pf 
Cap .• Var .• I-IOpf 
Cap., Mica, lOOOpf 
Cap., 'J 3.3pf 

., Mica, 1000pf 
Cap., Mica, lOOOpf 
Cap., Cer., .05uf 
Cap., Elect., 

.• Mica, lOOOpf 

,-,-,-,-,ye;. Varicap 
, Zener 

Inductor, RF 
RF 

tor, PNP 
Transistor, FET 
Transistor, NPN 

Res. , 
Res, • 
Res. , 
Res. , 
Res. » 

Res. , 
Res •• 
Res. , 

Carb., 4.7K, ~W, 5% 
Carb., 620 Ohm, ~w, 5% 

,,62 Ohm, ~W, 
1m, 649 • !aW, 1% 

Carb., 10K, ~W, 
Carb., 6.8K, ~W. 
Carb., 680 Ohm, ~W. 

., 51 Ohm, ~W, 

Trans former, RF 

110-7102 
110-7102 
110-7102 
110- 7102 
110-3156 
1 1471 
110-6110 
110-1102 
11O-03R3 
110 1102 
110-1102 
110-0503 
110-3156 
110-1102 

113-52001 
113-2056 

140-2008 
140-2000 

160-04403 
160-13819 
160-04401 

RC20GF472J 
RC20GF62lJ 
RC20GF620J 
165-6490 
RC20GF103J 
RC20GF682J 

1J 
RC20GFS10J 

180-221378 



Ref. 

A6R46 
A6R47 
A6R48 
A6R49 
A6RSO 

... A6RSI 

... 

A6Ul 
A6U2 
A6U3 
A6U4 

Res .• 
Res., 
Res. , 
Res., 
Res. _ 
Res •• 

Parts List 

SCA Assembly A6 (Conttd) 

Description 

'J 4.7K, ~W.' 5% 
Carb., 620 Ohm, ~W, 5% 
Carb .• 561<, ~W, 
Carb.» 22K, • 
Carb .• 2.7K, »5% 
Carb.. 3301(: la:'1, 5% 

IC, Op Amp 
IC, Demoo 

• Comparator 
» Op Amp 

factory selected - nominal value shown 

RC20GF472J 
RC20GF621J 
RC20GFS63J 
RC20GF223J 
RC20GF272J 
RC20GF334J '" 

182-1741 
182 5 
182-0339 
182-1741 



Ref. Des. 

A7CI 
A7C2 
A7C3 
A7C4 
A7eS 
A7C6 
A7e7 
A7CS 
A7C9 
A7CIO 
A7Cll 
A7C12 
A7C13 
A7C14 

A7CRl 
A7CR2 

A7L1 
L2 

A7Ql 
A7Q2 

A7Rl 
A7R2 
A7R3 
A7R4 
A7RS 
A7R6 
A7R7 
A7R8 

A7T! 

Parts 

Local lator Assembly A7 

Cap., Feed-Thru, 1000pf 
Cap. • , 1000pf 
Cap., Feed-thru, lOOOpf 
Cap., Feed-thru, lOOOpf 

., Elect., ISuf 

., Mica, 4 
Cap .• VaT., I-lOpf 

., Mica, 1000pf 

., Cer.. 3. 3pf 

., Mica, 1000pf 

., Mica, lOOOpf 
Cap., Cer., .05uf 

.• Elect., 15uf 

. , , 1000pf 

Diode, Varicap 
Diode, Zener 

Inductor, RF 
Inductor, RF 

Transistor, PNP 
Transistor, FET 
Transistor, NPN 

Res. , 
Res. , 
Res., 
Res., 
Res. , 
Res .• 
Res. , 
Res. , 

Trans 

Carb., 4.7K, ~W, 5% 
Carb., 620 Ohm, ~W. 5% 

., 62 Ohm, ~W, S% 
1m, 649 Ohm, !aW, 

Carb., 10K, ~W. 
Carb., 6.BK, ~W. S% 
Carb., 680 Ohm) ~W, 5% 
Carb., 51 Ohm, ~W. 5% 

RF 

110-7102 
110-7102 
110-7102 
110- 7102 
110-3156 
110-1471 
110-6110 
110-1102 
lIO-03R3 
110-1102 
110-1102 
1 0503 
110-3156 
110-1102 

113-52001 
113-2056 

140-2008 
140-2000 

160-04403 
160-13819 
160-04401 

RC20GF472J 
RC20GF621J 
RC20GF620J 
165-6490 
RC20GFl03J 
RC20GF682J 
RC20GF68lJ 
RC20GFSlOJ 

180-22137B 



A8 

A8CI 
ABe2 

* A8C3 

ABCRI 
ABCR2 
ABCR3 
ABCR4 
ABCR5 

ABQ! 

A8Rl 
ABR2 
ABR3 

* A8R4 

A8Tl 
ABT2 

7< Indi 

Parts Li 

Image Board A8 

Assembly. p.e. 

Cap., Cer., .001uf 
Cap., . t 3.3pf 
Cap .• Mica. 120pf 

, 1 icon 
J Va cap 
, cap 
, Varicap 

cap 

Transistor, NPN 

, J;zW, Res., Carb., 620 
Res., Carb., 51 
Res., Carb .• 47K, 
Res., Carb .• B2K, 

, liN. 5% 
, 5% 

l:2W. 

Transformer. RF 
Transformer, RF 

factory selected - nominal value shown 

110-0102 
1 
1 

1 
1 52001 
113-52001 
1 
1 

160-04401 

RC20GF621J 
RC20GFSIOJ 
RC20GF473J 
RC20GFB23J '* 

IBO-22137A 
IBO-22137A 



Ref. Des. 

A9 

A9CR1 
A9CR2 

A9DS1 

A9Ql 

A9Rl 
A9R2 

Ref. Des. 

AIOA, AIOB 

AIOADSl, AIOBDSI 

AIOAQl, AIOBQl 
A10AQ2, A10BQ2 

AIOARl. AIDBRl 
AIOAR2, AIOBR2 

Parts List 

Peaks Per Minute Readout 

Description 

Assembly, P.C. 

Diode, Silicon 
Diode, Silicon 

Display, LED 

Transistor, PNP 

Res., Carb., 120 Ohm, ~W> 5% 
Res., Carb., 390 Ohm, ~W> 5% 

Average Voltmeter Readout 

Description 

Assembly, P.C. 

Display, LED 

Transistor, PNP 
Transistor, PNP 

Res. , Carb. , 390 Ohm, ~W, 5% 
Res. , Carb. , 51 Ohm, .!s.W, 5% 

QfI Part No. 

691-PPM 

113-04446 
113-04446 

192-16710 

160~ 04403 

RC20GF121J 
RC20GF391J 

I Part No. 

691-AVM 

192-16710 

160- 04403 
160- 04403 

RC20GF391J 
RC20GF510J 

~. 



,r-- Parts List 

Switch Assembly All 

Ref. 

All Assembly, Switch 6910011 

AllCl · , Tant .• .22uf 110-
Alle2 Cap .• Tant., . 110-3224T 
Al1C3 Cap. , Tant. , llO-.3224T 
AIIC4 · . Cer .• .luf 110-0104 
AlleS · , Elect. J SOuf 110_ 
AIIC6 Cap. , Elect .• Suf 110-3505 
AllC7 Cap. , Cer. , .luf 110-0104 
AIICS Cap. , Elect., 50uf 110-3506 

AllL1 Inductor 140-42053 

AI1Rl Res .• Carbo , 620 Ohm, ~W, RCIOGF621J 
AllR2 Res .• Carb. , 10K, ~W. 5% RC20GFI03J 
AI1R3 Res .• Carb. , 3.3K, ~W. RC20GF332J 
AllR4 Res. , Carb. , 120K. ~W. 5% RC20GF124J 
AllRS Res., Carbo , 120K, • RC20GF124J 
AllR6 Res .• .. lK. ~W, 5% RC20GF102J 

,~ Al1R7 Res .• Carb. , 2. ':!W, 5% RC20GF222J 
AllR8 Res .• Var .• 10K 167-3002 
AllR9 Res. , Carb. , 3.3K, ~W. 5% RC20GF332J 
Al1RlO Res., Carb.,2.2K, ljW. RC2 
AllRll Res •• Carb •• 2.2K. !zW, 5% 
AIIR12 Res .• Carb.. 2. 2K, ~W. 5% RC20GF222J 

AllSI Switch 175-0013 

AllUl Ie. Op Amp 182-1741 



A12 

A12S1 

A12Rl 
* A12R2 

Des. 

Parts 

Al2 

Assembly. P 

As • Switch 

Res., Carb., 2.2K. ~W, 5% 
Res .• Carb .• 3.3K. ~W. 

* Indicates factory selected nominal value shown 

6910012 

175-0012 

RC20GF222J 
RC20GF332J '* 



SECTION 7 

INTERCONNECTION TABLES 



A2El to +5 
A2E2 to AlS2 - .Be 
A2E3 to AlS2 - .4C 
A2E4 to AlS2 - .2e 
A2E5 to AlS2 - .le 
A2E6 to A1S2 - 8e 
A2E7 to AlS2 - 4C 
A2ES to AlS2 - 2C 
A2E9 to AIS2 - Ie 
A2EIO to AlS2 - IOC 
A2Ell to AlS2 - BOC 
A2E12 to ABEl 
A2E13 No Conn. 
A2El4 to A7C4 
A2E15 to A7J2 
A2El6 to AIJ12 
A2El7 to A4E2 
A2EIB to AlS7-3. A4El 
A2E19 to AICR2 
A2E20 to AlS5 - lOOT 
A2E21 to AIS5 - 80T 
A2E22 to AIS5 - 40T 
A2E23 to AlS5 - 20T 
A2E24 to A2S5 - lOT 
A2E25 to AlS5 - 8T 
A2E26 to AlS5 - 4T 
A2E27 to A2S5 - 2T 

Interconnection Table 

PLL "and Total Meter Driver A2 

A2E2B to A2S5 - IT 
A2E29 to +12V 
A2E30 to -12V 
A2E31 to A4E8, ASE2, AIJI4-1 
A2E34 to AlS5 - Common 
A2E33 to GNO. 
A2E34 to AlDSl 
A2E35 to AlTBl-2 
A2E36 to AIJI 
A2E37 to AIJ2 
A2E38 to A12E2 
A2E39 to Al2E3 
A2E40 to AI2E4 
A2E41 to A12E! 
A2E42 to AITBI-I 
A2E43 to AIMl 
A2E44 to A3E59 
A2E45 to A3E56 
A2E46 to A3E57 
A2E47 to A3E58 
A2E48 to A3E69. AlS6-1. A9E9 
A2E49 to A3E68 
A2E50 to ME24 



Interconnection e 

Dual Average Voltmeter Assembly A3 

A3El to AlS13A - 1 
A3E2 to AlS13A - 1 

3 to AlS13A - 5 
to AlS12A - IT 

A3E5 to AlS12A -
A3E6 to AlS12A - 4T 
A3E7 to AlS12A - 8T 
A3E8 to AlS12A - lOT 

to 12A - 20T 
A3£10 to AlS12A 40T 
A3Ell to AlS12A - 80T 
A3E to AIS - lOOT 

13 to 12A - Common 
14 to AlS12B - IT 

A3El5 AlS12B - 2T 
A3E16 to AlS12B - 4T 
A3E17 to A 

18 to AlSl - lOT 
E19 to AlS12B 20T 

A3E20 AlS12B - 40T 
1 to AlS12B - BOT 
2 to AlS12B - lOOT 

A3E23 to AlS12B - Common 
A3E24 to AlS15A-l 
A3E25 to AICR6A 
A3E26 to AlSlO-l 
A to All 
A3E2B to AIOA-El 
A3E29 to AIM2A 
A3E to AITBI 10 

1 to AlSI4A-6 
to AIOA-E2 

A3E33 to AIOA-E3 
A3E34 to AIOA-E4 
A3E35 to Al 
A3E to AIOA-E6 

to AIOA-El 
A3E38 to AIDA-EB 

A3E39 to AlS13B-4 
A3E40 to AlS13B-l 
A3E41 to AlS13B-5 
A3E42 to AlS15B, AI1E2 
A3E43 to AICR6B 
A3E44 to AlSlO-3 
A3E45 to AIDB-El 
A3E46 to AIM2B 
A3E47 to A 12 
. , ................ to AlSI4B-6 
A3E49 to AIOB-E2 
A3E50 to AIOB-E3 
A3E51 to AIOB-E4 

to AIOB-E5 
53 to AIOB-E6 

A3E54 to AIOB-E7 
A3E55 to Al0B-E8 
A3E56 to A2 

to A2E46 
to 

A3E59 to A?f14 
A3E60 to A9-El 
A3E61 to A9 

to 
A3E63 to A9-f:4 
A3E64 to A9 
A3E65 to A9-E6 
A3E66 to 7 

to A9-E8 
A3E68 to A2E49 
A3E69 to A2E48. AlS6-1, A9E9 
A3E70 to +12V 

1 to -12V 
to 

A3E73 to AlS 
A3E74 AlS14B 



Interconnection Table 

Receiver Assembly A4 

A4El to AlS7-3, A2E18 
A4E2 to A2E17 
A4E3 to A2S7-1. A7C3 
A4E4 to A7Jl 
A4E5 to ABE 
A4E6 to AlS16-1 
A4E7 to AlS16-2 
A4E8 to A2E31. A5E2. AIJ14-1 
A4E9 to A12E5 
A4E10 to -12V 
A4Ell to +12V 
A4E12 to AllEll 
A4El3 to A12E19 
A4E14 to AllE7 
A4E15 to AIR3 
A4E16 to A12E8. AIIE8 
A4E17 to A12E18. A7el 
A4E18 to A7C2 
A420 to AlS8-3 
A4E21 to A1S3 
A4E22 to AICR4 
A4E23 to AICRS 
A4E24 to A2E50 
A4E25 to A12El1, AllElO 
A4E26 to AllE24 
A4E27 to A12E15 
A4E28 to A12E17 
A4E29 to AllE25 
A4E30 to A12E14 
A4E31 to AIIE22 
A4E32 to A12E20 
A4E33 to +18V 



Interconnection Table 

Stereo Demodulator Assembly AS 

A5E1 to +12V 
A5E2 to A2E31, A4E8. AIJ14-1 
A5E3 to -12V 
A5E4 to +5V 
A5E5 to +18V 
A5E6 to -l8V 
A5E7 to AlT2 
A5EB to AlT3 
A5E9 to A12El2 
A5ElO to A12E7 
A5Ell to AUEI7 
115E12 to AIDS3 
A5El3 
A5EI4 to AIJI4-I6 
A5El5 to AllE13 
A5El6 to AlS8-5 
A5E17 to A1S8-1 
A5E18 to AIRll 
A5E19 to AIFLl-I 
A5£20 to AIFLl-2 
A5E2I to AIRB, AIIE21 
A5E22 to AIR7. AIIE20 
A5E23 to AlSlO-4 
A5E24 to AlS10-6 
A5E25 to AllEl6 



Table 

Local Oscillator Assembly 

A7Cl to A4E17, A12E18 
A 7C2 to A4E18 
A7C3 to AlS7-1, A4E3 
A7C4 to A2E14 
A7Jl to A4E4 
A7J2 to 15 



,~ 

ABEl to A2E12 
A8E2 to AIJl1 
ABE3 to AIR2 
A8£4 to AICR3 
ABE5 to A4E5 

Interconnection Table 

Image Board A8 Assembly 



Interconnection Table 

Peaks Per Minute Readout Assembly A9 

A9EI to A3E60 
A9E2 to A3E61 
A9E3 to A3E62 
A9E4 to A3E63 
A9ES to A3E64 
A9E6 to A3E65 
A9E7 to A3E66 
A9ES to A3E67 
A9E9 to A2E48, AlS6-1. A3E69 

Interconnection Table 

Vol tmeter ['<.It::iOiULIY Assemhlys AIDA & AIOB 

AI0AEl to A3E28 
AIOAE2 to A3E32 
AIOAE3 to A3E33 
AIOAE4 to A3E34 
AIOAES to A3E35 
AIOAE6 to A3E36 
AIOAE7 to A3E37 
AIOAE8 to A3E38 
AIOAE9 to AlS14A-l 

AIOBEI to A3E45 
AlOBE2 to A3E49 
AIOBE3 to A3ESO 
AI0BE4 to A3E51 
AIOBES to A3E52 
AIOBE6 to 3 
AIOBE7 to A3E54 
AIOBES to A3ESS 
Al to AlS14B-l 



Interconnection Table 

Switch Assembly 1 

lEI to 
AIIE2 to • A3E42 
AIIE3 to 14 
AIIE4 to AIJ14-21 
AllES to AIJ14-4 
AI1E6 to A3E27 
AllE7 to A4E14 
AIIE8 to A4E16, 
Al1E9 to AISI3B-2 
AIIEIO to A4E25, 1 
AllEll to A4E12 
AllE12 to AIR14 
AIlE 13 to ASE15 
AllEl4 to -12V 
AllEl5 to +12V 
Al to A5E25 
AllE17 to ASEll 
AllE18 to AIR15 
AllE19 to AIRl3 
AI1E20 to AIR7, ASE22 
Al1E21 to AIRS, ASE21 
AllE22 to A4E31 
AllE23 to 16 
AI1E24 to 
AllE25 to A4E29 



Switch Al2 

A12El to A2E41 
A12E2 to A2E38 
A12E3 to A2E39 
A12E4 to A2E40 
A12ES to A4E9 
A12E6 to A1J4 
A12E7 to ASE10 
A12EB to A4E16, AllES 
Al to -12V 
A12ElO to +12V 

11 to , AllE10 
12 to 

A12E13 to AIJ3 
A12E14 to 

15 to A4E27 
A12E16 to AllE23 
A12E17 to ME28 
A12ElS to A4E17, 1 
A12E19 to A4E13 
A12E20 to A4E32 
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ADDENDUM 

691 INSTRUCTION MANUAL 
ADDITIONAL TESTING 

HOW TO GET AN AMPLIFI DISPLAY OF MUlTIPATH 

USING THE I MODEL 691 FM MODULATION MONITOR/TEST SET 

With the oscilloscope in the X-V mode, connect the horizontal input to the 

composite output of the 1. Attach the 

front panel Scope output. Set the Output 

ca 1 input to 691 

ect switch the Channel B 

position and select the AM gnal-to-Noise position of the Display ect 

switch bank in the lower right-hand corner of 691. Momentarily move 

the Channel B Meter Sel switch from the FCC position to the AUTO position 

un 1 the au display shows 20 dB. The instant 20 dB is shown, move 

the Meter ect switch to the HOLD position. The scope should now show an 

ampl ifi view any multipath that is present. 



/ 

OPERATING INSTRUCTIONS 

FOR THE 102 OPTION OF THE 691 MONITOR 

The 102 option to the 691 Monitor changes the features~of the standard 
691 Monitor as follows: 

1. The SeA NARROW, MAIN position of the DISPLAY SELECT switch ;s deleted 
and replaced with SeA #1 INJ. SCA #1 MOD. 

2. The SeA WIDE, SCA MOD position of the DISPLAY SELECT switch ;s deleted 
and replaced with SCA #2 INJ, SCA #2 MOO. 

OPERATION 

1. SeA #1 will always be 67 kHz. With the DISPLAY SELECT switch in 
any position except SCA #2 INJ. SeA #2 MOD, the SCA PRESENT lamp 
and demodulated audio will be that of the 67 kHz. When the seA #1 INJ, 
seA #1 MOO position is selected. the SCA #1 injection is displayed 
on the CHANNEL A meter. The seA #1 Modulation is displayed on the 
CHANNEL B meter. 

2. When the SCA #2 INJ, SCA #2 MOD position is selected. the SCA #2 
~ Injection (92 kHz) is displayed on the CHANNEL A meter and the 

SCA #2 modulation is displayed on the CHANNEL B meter. Also, the 
SeA PRESENT lamp and demodulated SCA will be that of the SCA #2 
frequency (92 kHz). 
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691 OPTION 02 
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USING THE PPM COUNTER WITH SCA 

The Peaks Per Minute counter is set at the factory t~ detect modulation 
k levels greater than 100%. 

FCC rule changes permit, in certain in • an increase in the 
percentage level modulation when using an SCA. 
The Peaks Per Minute voltage references can be reset to your station's 
legal modulation limit. 
Refer Section 5 "Alignment and Troubleshooting", review Section 5-2 
items 1 - 11 before proceeding. With reference items 5-2,4 & 5. 
Changing the voltage setting of TP3 & 4 by approximately 30 M.V. + and -
with respect to TPI & 2 will change the PPM detection point by 
approximately 1%. 
The following table lists the approximate voltage settings for 
TP3 and TP4~ needed to change the PPM detection pOint. 

Ex. TPI TP2 = 3. 00 V. '* TP3 4 *PPM% 
3. OOV • 100% 
3.03V. 101% 
3.1SV. 105% 
3. 30V • 110% 

*(All values are nominal) 

Recheck items 5-2~ 2 through 11. Substitu the new values where 
appl i cab 1 e. 



02 OPTION 

The following 1i of component changes apply to the 02 Option. 
& 92 kHz SeA). ' (Dual 

Change 
To 

A2 R82 8.2K ohm 6.8K ohm RC20GF682J 
A2 R85 B.2K ohm 6.8K ohm RC20GF682J 

A2 C28 15 5 pf 110-1050 

A3 C113 15 uf 200 uf 110-3207 

A4 NO CHANGES 

A5 NO CHANGES 

A6 R2 2.2K ohm 1.2K* RC20GF122J 

R3 10K ohm 750 ohm RC20GF751J 
R4 2.2K ohm 1.OK ohm RC20GFl02J 
R8 220 ohm DELETE 
R9 1.0K 10.0K 167-3103 

St. Pot St. 
R26 10K ohm DELETE 

R52 (Added New #) 1. 5K RC20GFl52J 

Cl .1uf 
C7 15 uf 200 uf 110-3207 
e21 5 uf 200 uf 110-3207 
C (Added New #) 27 pf 110-1270 

A7 t 8. 9, 10 NO CHANGES 
All 50 200 uf 110-3207 



5 DUAL SCA DEMODULATOR ALIGNMENT (A6 Assembly) 

1. alignment of A2 assembly (Section 5~2) and 
(Section 5-3). 

2. Apply an input s 
Adjust input 1 

kHz. into the COMP IN (AIJI3). 
PEAK lamp just lights at 100%. 

3. Reduce input level by exactly 20 dB. 

4. Depress SCA 2, SeA 2 MOD button on DISPLAY S tch 
(AlSll). 

5. Adjust A6R25 until CH.A meter (AIM2A) reads 100%. This 
is equal 10% seA injection. 

6. Repea t 2 & 3 with an input signal of 67 kHz. 

7. Depress SeA 1, seA 1 MOD button on DISPLAY 
(A1S11) . 

switch 

8. Adjust A6R9 until CH. A meter (AIM2A) reads 1 is 
is to 10% injection. 

9. Reduce SeA inj to 3%. Adjust A6R39 until SCA 
lamp (AIDS4) just lights. 

10. Remove input signal from AIJ13. Connect a 
counter probe A6U2-9. Adjust A6R33 until the 
running frequency on is 80 kHz. 

11. Connect your kHz generator to 
also a low frequency spectrum ana1yzer. 
(AIR4) for 10% injection. 

IN (AIJ13) and 
Adjust COMP LEV 

12. Depress SCA 2, SCA 2 MOD button on DISPLAY SELECT switch 
(A1Sll). Place DEV swi (AlS9} in 4 kHz position. 

. Modula seA generator with a frequency of 1660 Hz. 
Increase audio input until the 92 kHz carrier displayed 
on the spectrum ana nulls for the first 
NOTE: this is a null function for 4 kHz deviation. 

14. Adjust A6R15 until CH. B meter (AIM2B) 100%. 

15. Repeat steps lIt 
SCA generator, 

, 13, and 14 except use a 67 kHz 
ect the SCA 1. SCA MOD position. 
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