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Guarantee 
The equipment described herein is sold under the following guarantee: 

Collins agrees to repair or replace, wiU1out charge , any equipment, parts, or accessories which are 
defective as to design, workmanship or material, and which are returned to Collins at its factory, trans
portation pr epaid, provided 

(a) Notice of the claimed defect 1s given Collins within one (1) year from date of delivery and goods 
a r e returned in accordance with Collins instructions. 

(b) Equipment, accessories, tubes, and batteries not manufactured by Collins or from Collins designs 
are subject to only such adjustments as Collins may obtain from the supplier thereof. 

(c) No equipment or accessory shall be deemed to be defective ii, due to exposure or excessive 
moisture in the atmosphere or otherwise after deliver y, it shall fail to operate in a normal or 
proper manner. 

Collins further guarantees that any radio transmitter described herein will deliver full radio frequency 
µc,wer output at the antenna lead when connected to a suitable load, but such guarantee shall not be construed 
as a guarantee of any definite coverage or range of said apparatus. 

The guarantee of these paragraphs is void if equipment is altered or repaired by others than Collins or its 
authorized service ceiner. 

No other warranties, expressed or implied, shall be applicable to any equipment sold hereuncter, and the 
foregoing shall constitute the Buyer's sole right and remedy under the agreements in this paragraph contained. 
In no event shall Collins have any liability for consequential damages, or for loss, damage or expense directly 
or indirectly arising from the use of the products, o r any inability to use them either separately or in combina
tion w1 th other equipment ot materials, or from any othe1· cause. 

How to Return Material or Equipment If , for any reason, you should wish to return 
material or equipment, whether under the guarantee 

0 1· otherwise, you should notify us, giving full particulars including the details listed below, insofar as 
applicable. If the item 1s thought to be defective, such notice must give full information as to nature of defect 
and identification (including part number if possible) of part considered defective. (With respect to tubes we 
suggest that your adjustments can be speeded up if you give notice of defect directly to the tube manufacturer.) 
Upon receipt of such notice, Collins will promptly advise you r especting the return. Failure to secure our 
advice prior to the forwarding of the goods or failure to provide full particulars may cause unnecessary delay 
in the handling of your returned 111erchandise. 

ADDRESS: 

Collins Radio Company 
Service Division 
Cedar Rapids, Iowa 

INFORMATION NEEDED: 

(A) Type number, name and serial number of equipment 
(B) Date of delivery of equipment 
(C) Date placed in service 
(D) Number of hours of service 
(E) Nature of trouble 
(F) Cause of trouble 1f known 
(G) Pa rt number (9 or 10 digit number) and name of part 

thought to be causing trouble 
(H) Item or symbol number of same obtained from parts 

list or schematic 
(I) Collins number (and name) of unit subass..:mblies in

volved in trouble 
(J) Remarks 

How to Order Replacement Parts When ordering replacement parts, you should direct your 
orde r as indicatl'd below and furnish the following informa

tion insofar as applicable. To enable us to give you better replacement service, pl ease be s ure to give us 
complete information. 

ADDRESS: 

Collins Radio Company 
Service Division 
Cedar Rapids, Iowa 

INFORMATION NEEDED: 

(A) Quantity required 
(B) Collins part number (9 or 10 digit number) and 

descriplion 
(C) Item or symbol number obtained from parts list or 

schematic 
(D) Collins type number, name and serial number of princi

pal equipment 
(E) Unit subassembly number (where applicable) 
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1.1 Purpose of Instruction Book. 

This instruction book conta ins the info rmation neces
sary for installing, operating, and maintaining the 
900C-l( ) FM Modulation Monitor. This instruction 
book also contains a theory of operation section to be 
used as an a id in understanding the oper ation of the 
m odulation monitor. 

1.2 Purpose of Equipment. 

The Collins 900C-l() FM Modulation Monitor i s used 
to measure transmitte r modulation characteri stics of 
a commer cial FM broadcast s tation, monaural or 
stereo multiplex, operating in the standard frequency 

section 1 
general description 

modulated broadcast band of 88 to 108 megacycles. 
In addition , the 900C-1 ( ) may be used as an ex
tremely accurate FM demodulator for driv ing the 
station' s audio monitors. 

1.3 Description of Equipment. 

1. 3.1 PHYSICAL DESCRIPTION. 

The 900C-1() FM Modulation Monitor,showninfigure 
1-1, is constructed on a standard 19-inch r ack mount 
and is 19 inches wide, 10-15/ 32 inches high, 14-15/ 32 
inches deep and weighs approximately 35 pounds de
pending on equipment type. Individual circuits a re 
constructed on wired ci rcuit cards mounted in a 

1'?) • 
~ 

Plf<'. t "IT ¥-00lh.4'f ¾ 

~ ~- ; ,""' . 
"'~ 
~- "" 

Figure 1-1. 900C- l ( ) FM Modulation Monitor 
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SECTION! 
General Description 

separate shielded compartment. This compartment 
is located within the 900C- l ( ) case. Most often used 
controls are located on the front panel of the 900C- l ( ) 
with seldom used controls and test points located be
hind a hinged front panel door. Factory adjustments 
are located within the monitor · dust cover on the 
lowe r chassis . The a - c power input and monitor in
puts and outputs are located on the rear of the 900C-1 ( ) 
chassis, on individual connectors, or on a rear terminal 
block. 

1.3.2 ELECTRICAL DESCRIPTION. 

The 900C-1( ) is basically a fully transistorized low 
sensitivity, crystal controlled, superheterodyne, FM 
monaural or stereo multiplex receiver. Various me
tering and testing provisions are contained within the 
modulation monitor to measure transmitter output 
cha r acte ristics. These provisions include a peak 
modulation light, a peak reading voltmeter, an 
average reading voltmeter, and methods of reading 
channel separation and c r osstalk (stereo models only), 
pilot carrier injection level (stereo models only), SCA 
inje ction level (SCA models only), left channel audio 
(stereo models only), right channel audio (stereo 
models only), main channel audio (stereo models only), 
subchannel audio (stereo models only), andametering 
circuit to set the incoming r-f level. In addition to 
these functions , the 900C-1() is designed to measure 
m odula tion in both positive and negative d irections. 
Outputs obtained from the modulation monitor include a 
monaural output, a left channel output (stereo models 
only) , a right channel audio output (stereo models only), 
a distortion meter output , a wide-band audio output, 
a 19-kc p ilot carrier output (stereo models only), and 
a frequency meter output. Remote monitoring of the 
900C-1( ) may be externally provided for the peak 
light and the modulation meter, e ither in a short or a 
long remote loop. 

1.4 Equipment Supplied. 

The 900C-l( ) is available in four different models. 
Each model consists of a main chassis, optional wired 
circuit cards placed in the card holder of the main 
chassis and removeable SCA filters . Add ition or de
letion of these cards cha nges the modulation monitor 
functions. Table 1-1 gives the Collins part numbers 
for each model and a short description of each. Table 
1-2 lists the different models and the wired circuit 
cards and filters supplied with each. 

1.5 Equipment Required but not Supplied. 

The 900C-1 ( ) FM Modulation Monitor is supplied as a 
complete unit and requires no external equipment for 
operation . See section 2 of this instruction book for 
interconnecting cabling r equired. 

TYPE 

900C-l 

900C-1A 

900C-1B 

900C-1C 

TABLE 1-1 
AVAILABLE EQUIPMENT 

FUNCTION COLLINS 
PART NUMBER 

Contains monaural, 522-3275-00 
stereo, and SCA moni-
toring functions 

Contains monaural and 522-3483-00 
stereo monitoring 
functions 

Contains monaural and 522-3484-00 
SCA monitoring 
functions 

Contains monaur al 522-3485-00 
monitoring functions 

TABLE 1-2. EQUIPMENT SUPPLIED FOR EACH 900C-l() MODEL 

CIRCUIT CARDS COLLINS PART 
EQUIPMENT TYPE 

AND FILTERS NUMBER 
900C-1 900C-1A 900C-1B 900C- 1C 

Oscillator- 528-0430-00 X X X X 
Tripler-Mixer 
Al 

Pulse Counting 528-0431- 00 X X X X 
Demodulator A2 

Phase Splitter 528- 0432-00 X X X X 
A3 

P eak Voltmeter 528-0433-00 X X X X 
A4 

Peak Light A5 528- 0434- 00 X X X X 

1- 2 
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TABLE 1-2. EQUIPMENT SUPPLIED FOR EACH 900C-l() MODEL (Cont) 

CIRCUIT CARDS COLLINS PART 
AND FILTERS 

Average 
Voltmeter A6 

19-Kc Amplifier 
A7 

Amplifier-Doubler 
AS 

Stereo Demodu-
lator A9 

Audio Amplifier 
Al0 

Audio Amplifier 
All 

Filters FLl, FL2, 
FL4, FL5 

Filter FL3 

1.6 Equipment Specifications. 

1.6.1 MECHANICAL. 

Size • • • • • • • 

Weight: 

900C-1 

900C-1A. 

900C-1B. 

900C-1C. 

Ambient temperature range . 

Ambient humidity range 

Altitude. 

Mounting 

1.6.2 ELECTRICAL. 

Power source . . . 

NUMBER 

528-0435-00 

528-0436-00 

528-0437-00 

528-0438-00 

528-0439-00 

528-0439-00 

900C-l 

X 

X 

X 

X 

X 

X 

X 

X 

EQUIPMENT TYPE 

900C-1A 900C-1B 900C-1C 

X X X 

X 

X 

X 

X 

X 

X X X 

X 

19 inches wide, 10-1 5/ 32 inches high, 14-15/ 32 
inches long (including knobs and rear fuse 
holder). 

38.5 pounds. 

37. 7 pounds. 

33.4 pounds . 

32.6 pounds. 

0°C (32° F) to +50°C (+122° F). 

0 to 95 percent relative humidity. 

10,000 ft maximum. 

Standard 19-inch rack panel. 

100 to 125 volts rms or 200 to 240 volts rms, 
50-60 cps. 

1-3 
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Input power . . . 

Frequency range 

R-f input impedance . . 

R-f input voltage range. 

Oscillator deviation: 

50 watts maximum. 

Any one of 100 FM broadcast channel frequencies 
from 88 to 108 megacycles. 

50 ohms, unbalanced. 

4 to 10 volts rms. 

Local . . . ±35 cps, 0°C to +50°C (+32°F to +122°F). 

Reference . ±50 cps, 0°C to +50°C (+32°F to +122°F). 

Intermediate frequency. 500 kc. 

Modulation meter accuracy Better than 5 percent modulation at any per
centage of modulation up to 133 percent. 

Peak modulation indicator . . . . . . . . . . . . . . . Peak light adjustable to r ead positive or nega
tive peaks 50 to 120 percent. 

Frequency response: 

Monaural ..... 

Stereo (900C-l and 900C-1A only) 

Signal-to-noise ratio: 

Monaural ..... 

Stereo (900C-1 and 900C-1A only) 

Distortion: 

Monaural 

Stereo (900C-1 and 900C-1A only) 

Channel separation measurement capability 
(900C-1 and 900C-1A only) ...... . . 

Crosstalk measurement capability (900C-l 
and 900C-1A only). . . . . . . . . . . . 

Output voltage and impedance: 

Wide band 

Monaural audio 

Stereo audio 

Distortion meter 

1-4 

±0.5 db from 50 cps to 15 kc equipped with 
standard 75-microsecond de-emphasis which 
can be switched in or out as desired. 

±1.0 db from 50 cps to 15 kc equipped with 
standard 75-microsecond de-emphasis which 
can be switched in or out as desired. 

75 db with 75-microsecond de-emphasis. 

55 db with 75-microsecond de-emphasis. 

0.25 percent maximum, 50 cps to 15 kc, at 100 
percent modulation. 

0.5 percent maximum, 50 cps to 15 kc, at 90 
percent modulation. 

40 db from 50 cps to 15 kc. 

45 db main channel to subchannel , 45 db sub
channel to main channel. 

400 mv peak to peak at 600 ohms, unbalanced . 

0. 775 volt rms at 600 ohms, unbalanced (O dbm). 

0.775 volt rms at 600 ohms, unbalanced (0 dbm). 

10 volts rms at 10,000 ohms, unbalanced. 

~ 
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1. 7 Semiconductor and Fuse Complement. 

SECTION 1 
General Description 

Table 1-3 shows the diode, transistor, and fuse complement of the 900C-1() FM Modulation Monitor. 

TABLE 1-3. DIODE, TRANSISTOR, AND FUSE COMPLEMENT 

SYMBOL TYPE FUNCTION SYMBOL TYPE FUNCTION 

OSCILLATOR-TRIFLER-MIXER Al PEAK VOLTMETER A4 (Cont) 

CRlO0 1N716A Voltage limiter Q253 2N1225 Feedback bias 

Ql00 2N2380 Mixer 
Q254 2N1225 Peak amplifier 

Ql0l 2N2362 Local oscillator 
Q255 2N1225 Emitter follower 

Ql02 2N2362 Tripler 
PEAK LIGHT A5 

Ql03 2Nl225 Reference oscillator 
Q300 2N697 Amplifier 

~ --
Q301 2Nl605 One-half pulse generator 

PULSE COUNTERING DEMODULATOR A2 

CR150 1N270 Switching 
Q302 2Nl605 One-half pulse generator 

CR151 1N270 Triggering 
Q303 2Nl605 One-half multivibrator 

CR152 1N3022A Voltage limiter 
Q304 2N1605 One-half multivibrator 

Q150 2N706 One-half pulse generator 
Q305 2N697 Switching 

Q306 2N526 Amplifier 
Q151 2N706 One-half pulse generator 

Q307 2N526 Buffer 
Q152 2N706 One-half multivibrator 

AVERAGE VOLTMETER A6 
Ql53 2N706 One-half multivibrator 

CR350 1N270 Rectifier 
Q154 2N2380 Buffer 

CR351 1N270 Rectifier 
PHASE SPLITTER A3 

CR352 1N270 Rectifier 
Q200 2Nl225 Amplifier 

CR353 1N270 Rectifier 

Q201 2N697 Phase splitter Q350 2Nll 75A Amplifier 
Q202 2N697 Amplifier 

Q203 2Nll 75A Amplifier 
Q351 2Nl225 Amplifier 

Q352 2N1225 Emitter follower 
PEAK VOLTMETER A4 

Q353 2N1225 Amplifie r 
CR250 1N270 Blocking 

CR251 1N270 Clamp Q354 2Nl225 Amplifier 

CR252 1N270 Rectifier AUDIO AMPLIFIER Al0, All 
(900C-1. AND 900C-1A ONLY) 

Q250 2N1225 Amplifier 
Q400 2N526 Amplifier 

Q251 2Nl225 Emitter follower 
Q401 2N526 Amplifier 

Q252 2Nl285 Peak detector Q402 2N526 Amplifier 
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SECTION 1 
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TABLE 1-3. DIODE, TRANSISTOR, AND FUSE COMPLEMENT (Cont) 

SYMBOL TYPE FUNCTION SYMBOL TYPE FUNCTION 

STEREO DE MODULA TOR A9 19-KC AMPLIFIER A 7 

(900C-1 AND 900C-1A ONLY) (900C-1 AND 900C-1A ONLY) 

CR450 FA4000 Demodulation Q550 2N526 Amplifier 

Q450 2N706 Amplitude correction amplifier 
Q551 2N526 Buffer 

MAIN CHASSIS 

Q451 2N706 Amplitude correction amplifier 
CRl 1N830A Detector 

AMPLIFIER-DOUBLER AB 
(900C-l AND 900C-1A ONLY) CR2 1N538 Rectifier 

CR500 1N270 Doubler CR3 1N538 Rectifier 

CR501 1N270 Double r 
CR4 10Ml02Bl Voltage limiter 

CR5 1Nll24A Rectifier 

Q500 2N1285 Amplifie r 
FUSE COMPLEMENT 

Q501 2Nl285 Phase s plitter Fl 1/ 8 a mp Oven heater protection 

Q502 2N1285 Amplifier F2 1/ 2 amp Demodulator protection 
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2.1 Unpacking. 

When unpacking the 900C-1 ( }, avoid damaging the 

equipment through use of careless procedures which 

could damage the equipment in any way. Inspect a ll 

equipment for physical damage immediately after un

packing the equipment. If damage exists , file a c laim 

promptly with the transportation company. Save all 

packing material for proof of damage c la im. Check the 

equipment against the packing slip to be sure a ll equip

m ent has been r eceived. 

2.2 Installation Procedures. 

2.2.1 MOUNTING. 

The 900C-1 () FM Modulation Monito r is designed to 

be mounted in a standard 19- inch r ack m ount. When 

mount ed in a rack, no cooling area need be provided 

above or below the unit a s ver y little heat is generated 

by the modulation monitor. However, when the modula 

tion monitor is mounted above high heat generation 

equipment such as vacuum-tube power supplies, con

sideration should be given to coo ling r equirem ents 

which a llow a fr ee movement of cooler a ir through and 

around the 900C-1 ( ). In no instance should the am

bient chassis temperature be allowed to r ise above 

50 degrees C (122 degrees F). An increase above 

this t emperatur e will cause fr equency drifting of the 

het er odyning crystal r esulting in a loss of monitor 

accuracy. 

Mount the 900C - l ( ) to the r ack mount panel using eight 

no. 10 screws and eight no, 10 countersunk finishing 

washers. Refer to figure 2-1 for an equipment outline 

and mounting dimension drawing. 

2.2.2 EXTERNAL CONNECTIONS. 

2. 2.2.1 POWER CONNECTIONS AND CHANGE. Power 

for op eration of the 900C -1 ( } is connect ed to the r ear 

chassis panel through a r ecess ed ma le connector. A 

power cable which fastens to this connector is furnished 

as part of the modulation monitor. Power r equired for 

operation is either 115 volts 50 to 60 cps o r 220 volts 

50 to 60 cps . The 900C-l () as received is connected 

for 115-volt 50- to 60- cps operation. To convert to 

220-volt operation, perform the followingprocedures: 

a , Remove the wire s horting 25 - watt resistor R45. 

This resistor is located in the lower r ight corner of 

the chassis. 

section 2 
installation 

b. Disconnect wires from tra nsformer T l which con

nect terminals 1 to 3 and 2 to 4. 

c. Connect a jumper wire from t erminal 1 to t erminal 

4 of transformer Tl toplacethetwoprimariesofTl in 

series. The 900C-1() is now r eady for 220-volt 50-

to 60- cps oper ation. 

WARNING I 
When changed to 220-volt operation, connector 

Jl 3 located at the r ear of the 900C - 1 ( ) chassis 

is also changed to 220 volts. Do not connect 

115- volt equipment to J 13 when the 900C -1 () is 

converted to 220-volt operation. 

2.2.2,2 INPUT-OUTPUT CONNECTIONS. Signal con

nections to the 900C-1 () FM Modulation Monitor a re 

made attherearofthemainchassisto either the phono 

plugs or the terminal strip. In most cases the phono 

plug outputs are a lso connected in parallel to the termi

nal strip connections. The exception to this is the 

frequency m et er out put a nd r-f input. Connections to 

these points must be run through coaxial cable due to 

the r elatively high frequencies present. 

If connections to the phono jacks are used, connect 

RG-58 coaxial cable to a standard male phono jack. 

These jacks may be obta ined from Collins Radio Com 

pany under part number 360- 0195-00. When making 

connections to the terminal strip, use number 22 

shielded wire for the monaural, left channel. right 

channel, and distortion meter outputs. This shi elded 

wire prevents pickup generated by external equipment 

from being induced in the low level audio output lines. 

Terminals 11 and 12 of the r ear terminal board are 

normally connect ed to a Collins frequency meter. If 

the Collins frequency m eter is not used, jumper termi

nals 11 and 12 together. This connects the 60- cycle 

switching voltage from t erminal 12 to the MODULA 

TION METER CAL switch. Table 2- 1 shows terminal 

s trip TBl and the functions of each tie point. 

2.2.3 INSTALLATION ADJUSTMENT PROCEDURES. 

When r eceived, the 900C-1 () FM Modulation Monitor 

is not adjust ed to the custom er ' s frequency. To bring 

the monito r to the customer 's frequency, the proper 

heterodyning cr ystal must be installed in the monitar 

and the monitor must be tuned to the new frequency. 
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2 - 2 

,., • ..._ ___ _ _ _____ 19± ~4 -------------------.-1•1 
i 1¼ i.---- ----------16½ ±~----- -------

JACKS PHONO "fsTYP 

COLLINS P/ N ---- - -~ 
360-0195-00 

AC OUTLET 
COLLINS P/N 368-0115-00 

POWER CONNECTOR 
COLLI NS P/N 368-0207- 00 

TERMINAL STRIP, TBI 
BACK VIEW 

I+ 3 i------------- 120- 64 - --- --- -

SIDE VIEW 

3 
Ts 

I.+ .!.. a -is 

Figure 2-1. 900C-1 () FM Modulat ion Monito r , Out line and Mounting Dim ensions 
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TABLE 2-1 
TERJ.vIINAL STRIP TBl FUNCTIONS 

CONNECTION 
FUNCTION NUMBER 

1 Monaural output 

2 Left audio channel output 

3 Ground 

4 Right audio channel output 

5 Distortion output 

6 Local meter output 
(for remote operation) 

7 Ground 

8 }?eak meter output 
(for remote operation) 

9 Peak light output 
(for remote operation) 

10 36-volt d-c output 

11 60-cycle calibration input 

12 28-volt a-c output 

These same procedures should be followed if the 
customer's frequency is changed or the monitor is 
transferred to a station operating at an assigned fre
quency for which the monitor is not aligned. 

Before performing these procedures, the 900C-1 () 
must be completely installed and the transmitter 

SECTION 2 
Installation 

operating at the authorized power level. The trans
mitter sampling loop must be set to provide a 4- to 
10-volt signal at the monitor input. Refer to figure 2-2 
for location of adjustments. Perform the following pro
cedures to align the 900C-1 ( ) at the new frequency. 

a. Determine the proper crystal operating frequency 
by referring to table 2-2. Place a crystal whose fre
quency matches the frequency determined from table 
2-2 in the position shown in figure 2-3. Table 2-2 
shows each crystal frequency possible for each chan
nel of the FM spectrum and the Collins part number 
of each. 

b. Connect the transmitter monitor output to the 

modulator monitor r-f input jack. Place the 900C-1 () 
RF LEVEL control to the MIN position. 

c. With the transmitter in operation, place the 
900C-1 () METER switch to the RF LEVEL position 
and adjust the RF LEVEL control until the meter reads 
100 percent. 

d. Remove the monitor dust cover and wired circuit 
card holder cover. Place an oscilloscope between 
TP-102 (figure 2-2) and ground of the oscillator
tripler-mixer card to observe the 500-kc i-f signal. 

e. Adjust Cl18 {figure 2-2)untilanoutputisobserved 
on the oscilloscope. This indicates that the local 
oscillator is in operation. 

f. Adjust Cll 9 (figure 2-2) until a peak amplitude 
indication is observed on the oscilloscope. 

g. Adjust Cl18 for a peak amplitudeindicationonthe 
oscilloscope and then turn Cll8 an additional 10 
degrees towards the low capacity side to improve the 
oscillator stability. The low capacity side may be 
observed directly or may be determined by setting the 
capacitor on the side of the signal peak where the 500-
kc signal falls off the least with tuning. 

h. Turn the POWER switch to OFF and then back to 
ON. Observe that the 500-kc i-f signal is present 
after the power is reapplied. If the oscillator does not 
start upon reapplying power, adjust Cll8 for less 
capacitance until the local oscillator starts. 

i. Repeat step h until the local oscillator starts upon 
applying power. 

TABLE 2-2. LOCAL OSCILLATOR CRYSTAL FREQUENCIES AND PART NUMBERS 

CRYSTAL CHANNEL COLLINS CRYSTAL CHANNEL 
COLLINS FREQ FREQ 

PART NUMBER 
FREQ FREQ 

PART NUMBER (me) (me) (me) (me) 

29.53333 88.1 289-6220-00 30.20000 90.1 289-6230-00 
29.60000 88.3 289-6221-00 30.26666 90.3 289-6231-00 
29.66666 88.5 289-6222-00 30. 33333 90.5 289-6232-00 
29. 73333, 88. 7 289-6223-00 30.40000 90.7 289-6233-00 
29.80000 88.9 289-6224-00 30.46666 90.9 289- 6234-00 
29.86666 89.1 289-6225-00 30.53333 91.1 289-6235-00 
29.93333 89.3 289-6226-00 30.60000 91.3 289-6236-00 
30.00000 89.5 289-6227-00 30.66666 91.5 289-6237-00 
30.06666 89.7 289-6228-00 30. 73333 91. 7 289-6238-00 
30.13333 89.9 289-6229-00 30.80000 91.9 289-6239-00 
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TABLE 2- 2. LOCAL OSCILLATOR CRYSTAL FREQUENCIES AND PART NUMBERS (Cont) 

CRYSTAL CHANNEL 
COLLINS 

CRYSTAL CHANNEL 
COLLINS FREQ FREQ 

PART NUMBER 
FREQ FREQ 

PART NUMBER 
(m e) (me) (me) (me) 

30.86666 92.1 289 - 6240- 00 33.53333 100.1 289- 6280-00 
30.93333 92.3 289-6241-00 33.60000 100.3 289-6281-00 
31.00000 92.5 289-6242 - 00 33.66666 100.5 289-6282-00 
31.06666 92. 7 289- 6243 - 00 33. 73333 100. 7 289-6283-00 
31.13333 92. 9 289- 6244- 00 33.80000 100.9 289- 6284- 00 
31.20000 93.1 289- 6245-00 33.86666 101.1 289- 6285- 00 
31.26666 93. 3 289- 6246- 00 33.93333 101.3 289- 6286- 00 
31.33333 93.5 289- 6247 - 00 34.00000 101.5 289- 6287- 00 
31.40000 93.7 289- 6248-00 34.06666 101. 7 289-6288- 00 
31.46666 93.9 289- 6249 - 00 34.13333 101.9 289-6289- 00 
31.53333 94.1 289- 6250 - 00 34.20000 102.1 289- 6290-00 
31.60000 94.3 289-6251 - 00 34.26666 102.3 289- 6291-00 
31.66666 94.5 289-6252-00 34.33333 102.5 289- 6292- 00 
31. 73333 94.7 289- 6253 -00 34.40000 102.7 289-6293- 00 
31.80000 94.9 289- 6254 - 00 34.46666 102.9 289- 6294-00 
31.86666 95.1 289-6255 -00 34.53333 103. 1 289- 6295- 00 
31.93333 95.3 289-6256- 00 34.60000 103.3 289- 6296- 00 
31.00000 95.5 289 - 6257 - 00 34.66666 103.5 289-6297-00 
32.06666 95.7 289-6258-00 34. 73333 103.7 289-6298- 00 
32. 13333 95. 9 289- 6259 -00 34.80000 103.9 289-6299- 00 
32.20000 96.1 289 - 6260- 00 34.86666 104.1 289- 6300-00 
32.26666 96.3 289-6261-00 34.93333 104.3 289-6301 - 00 
32.33333 96.5 289-6262-00 35.00000 104.5 289-6302-00 
32.40000 96.7 289 - 6263-00 35.06666 104. 7 289-6303-00 
32.46666 96.9 289- 6264- 00 35.13333 104.9 289-6304- 00 
32.53333 97.1 289- 6265 - 00 35.20000 105.1 289-6305- 00 
32.60000 97.3 289- 6266- 00 35.26666 105.3 289-6306- 00 
32.66666 97. 5 289-6267 - 00 35.33333 105.5 289-6307- 00 
32. 73333 97.7 289- 6268- 00 35.40000 105. 7 289-6308-00 
32.80000 97.9 289- 6269- 00 35.46666 105. 9 289- 6309- 00 
32.86666 98.1 289- 6270- 00 35.53333 106.1 289- 6310-00 
32.93333 98.3 289- 6271-00 35.60000 106.3 289- 6311 - 00 
33.00000 98. 5 289-6272 - 00 35.66666 106.5 289- 6312- 00 
33.06666 98. 7 289- 6273-00 35. 73333 106. 7 289-6313-00 
33.13333 98.9 289- 6274 - 00 35.80000 106.9 289-6314-00 
33.20000 99.1 289- 6275 - 00 35.86666 107.1 289- 6315- 00 
33.26666 99.3 289-6276 - 00 35.93333 107.3 289- 6316-00 
33.33333 99.5 289- 6277-00 36.00000 107. 5 289- 6317-00 
33.40000 99.7 289- 6278-00 36.06666 107.7 289-6318-00 
33.46666 99. 9 289- 6279 - 00 36.13333 107.9 289-6319-00 
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section 3 
operation 

3.1 General. 

The following operating procedures describe methods 

used to operate each of the possible functions of the 

900C- l FM Modulation Monitor. This monitor con
tains stereo and SCA provisions. Applicable test 

procedures for other 900C- l ( ) models are designated 

by a list of models preceding each procedure. The 

first two operating procedures set the level of the in

· coming r-f signal and calibrate the modulationmeter . 

The remaining procedures are arranged first into mon

aural monitoring procedures and then stereo calibra
tion and monitoring procedures. Refer to figure 3-1 for 

location of front panel controls. Table 3- 1 gives a 

brief explanation of the function of each control. Nor

mal operating procedures are given in paragraph 3.2. 

TABLE 3-1. CONTROL FUNCTIONS 

CONTROL FUNCTION 

DECIBELS switch Adjusts gain of average voltmeter in 10-db steps . . 

METER switch Selects monitoring mode of the 900C- 1 ( ) . 

METER ADJUST control Calibrates the average voltmeter. 

POLARITY switch Selects monitoring polarity of incoming signal. 

PERCENT MODULATION Selects the percentage of modulation at which the 

control peak light indicates. 

MODULATION METER Selects the m eter calibrate mode and calibrates the 

CAL switch and control peak voltmeter circuits for 100 percent modulation. 

SUB CARRIER PHASE Switches the monitor circuits to the phase calibrate 

CAL switch and control function and calibrates the monitor 19-kc pilot carrier and 
subcarrier for proper zero crossing. 

DE-EMPHASIS switch Switches de- emphasis in or out of the monitor circuits. 

RF LEVEL control Adjusts the incoming r-f level to the correct value 

for AM noise measurem ent purposes. 

3.1.1 R-F LEVEL ADJUSTMENT (900C-1, 900C-1A, 
900C-1B, 900C- 1C). 

b. Adjust the RF LEVEL control located behind the 
front panel door until the meter reads 100 percent 

(this equals a 1-volt rms r-f input at the input of the 

AM detector circuit). a. Set the METER front panel switch to the RF 
LEVEL position. 

Before applying an r - f input, set the RF 
LEVEL control to the MIN position. 

3.1.2 MODULATION METER CALIBRATE (900C-l, 
900C-1A, 900C-1B, 900C-1C). 

To calibrate the over- all monitor gain (modulation 
percentage), perform the following procedures. 
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Figure 3-1. Front Panel Control and Indicator Locations 

a. Turn the SUB CARRIER PHASE CAL switch to 
the OFF position. Turn the METER switch to the 
TOT AL MOD position. 

b. Turn the MODULATION METER CAL switch to 
ON and adjust modulation meter calibrate ADJ control 
until the meter reads 100 percent. 

c . Return the MODULATION METER CAL switch 
to OFF. 

3.1.3 MONAURAL SIGNAL/ NOISE RATIOMEASURE
MENTS (900C-l, 900C-1A, 900C-1B, 900C-1C). 

Perform the following test procedures to measure the 
monaural signal-to-noise ratio. 

a. Place the METER switch in the TOTAL MOD 
position and switch the DECIBELS switch to the 
0 position. 

b. Apply a monaural, 400-cps signal to the trans
mitter and modulate 100 percent. 

c . Turn the DE-EMPHASIS switch located on the 
subpanel to the IN position. Turn the METER switch 
to the MAIN CHAN AUDIO position and rotate the 
METER ADJUST control until O db is indicated on 
the front panel meter. 

3-2 

d. Remove the 400-cps monaural signal and rotate 
the DECIBELS switch clockwise until an indication 
is observed on the meter. The monaural signal-to
noise ratio is the algebraic sum of the DECIBELS 
switch and the meter indication. 

3.1.4 AM NOISE MEASUREMENTS (900C-1, 900C-1A, 
900C-1B, 900C-1C). 

To measure the AM noise present on the transmitted 
output, perform the following procedures. 

a. Remove all modulation, turn METER switch to 
RF LEVEL and set r -f level to 100 percent with 
the RF LEVEL control. 

b. The AM noise may be measured directly by placing 
an rms reading vtvm on the AM NOISE jack, which is 
located on the subpanel. The AM noise voltage should 
be referenced to a carrier level of 1 volt rms. 

3.1.5 FREQUENCY RESPONSE MEASUREMENTS 
(900C-l, 900C-1A, 900C-1B, 900C-1C). 

The frequency response of the transmitting equipment 
may be measured by performing the following 
procedures. 

,,--...._ 
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a. Place the METER switch in the TOT AL MOD 
position and adjust the transmitter for 100 percent 
modulation at 400 cps using a signal generator. 
Monitor the output of the signal generator with a vtvm. 

b. Change the signal generator frequency to each of 
the standard FCC modulating frequencies, 50, 100, 
400, 1000, 5000, 7500, 10,000 and 15,000 cps, keeping 
the modulation percentage constant at 100 percent. 

c. The vtvm indication in db should follow the 
, standard 75-microsecond de-emphasis curve as 

specified by the FCC. 
d. The right and left stereo channels may be 

measured for frequency response by inserting a right 
only or left only signal and repeating the frequencies 
given in step b. 

3.1.6 DISTORTION MEASUREMENTS (900C-l, 
900C-1A, 900C-1B, 900C-1C). 

Channel distortion may be measured using the 
900C-1 ( ) FM Modulation Monitor by connecting ex
ternal distortion measuring equipment to the DIS
TORTION METER jack located on the monitor 
subpanel. Each channel is measured by rotating 
the METER front panel switch to a selected position, 
either the LEFT AUDIO, RIGHT AUDIO, or MAIN 
CHAN AUDIO position. 

3.1.7 PHASE CALIBRATE (900C-1, 900C-1A) . 

To calibrate the phase of the monitor subcarrier with 
the 19-kc pilot carrier so exact zero crossing is 
accomplished, perform the following procedures. 

NOTE 

Modulation may be applied to the 900C-1( ) 
during this procedure. 

Be sure that the DECIBELS switch is in the 
0 position before turning the SUB CARRIER 
PHASE CAL switch or damage to the meter 
may result. 

a. Adjust the station's transmitter to transmit a pilot 
carrier at approximately 10 percent modulation. 

b. Turn the SUB CARRIER PHASE CAL switch to 
the NOR position and note the reading on the meter. 

c. Switch the SUB CARRIER PHASE CAL switch 
to the REV position and again note the meter reading. 

d. If a difference exists between the two readings, 
turn the ADJ control until there is no difference 
between the readings in the NOR and REV position. 
When no difference between the readings is noted, the 
two signals are exactly in phase. 

e. Return the SUB CARRIER PHASE CAL switch 
to the OFF position. 

SECTION 3 
Operation 

NOTE 

This procedure calibrates the modulation 
monitor 19-kc phase only. Refer toparagraph 
3.1.12 for transmitter stereo generator 19-kc 
phase adjustments. · 

3.1.8 STEREO NOISE MEASUREMENTS (900C-l, 
900C-1A). 

3.1.8.1 LEFT CHANNEL NOISE MEASUREMENT. 

a. Turn the DECIBELS switch to the O position. 
Adjust the transmitter output for a left channel 
signal plus pilot carrier (100 percent total modulation 
at 400 cps). 

b. Turn the METER front panel switch to the LEFT 
AUDIO position. Place the DE-EMPHASIS switch to 
the IN position. Turn the METER ADJUST control 
until the front panel meter indicates O db. 

c. Remove the transmitted left audio signal and rotate 
the PECIBELS switch until an indication is noted on 
the meter. The left channel noise is the algebraic 
sum of the DECIBELS switch and the meter indication. 

3.1.8.2 RIGHT CHANNEL NOISE MEASUREMENT. 
Repeat paragraph 3.1.8.1 substituting left for right 
and right for left. 

3.1.9 CHANNEL SEPARATION (900C-l, 900C-1A). 

To measure channel separation with audio applied to 
the right channel, perform the following procedures. 

a. Apply 100 percent modulation left channel only 
plus pilot carrier from the station transmitter. 

b. Place the METER front panel switch in the 
LEFT AUDIO position. 

c. Place the DECIBELS switch in the O position and 
rotate the METER ADJUST front panel control until 
the meter indicates O db. 

d. Switch from left channel modulation to right 
channel modulation and switch the DECIBELS switch 
in a clockwise direction until an indication is observed 
on the front panel meter. The channel separation 
is the algebraic addition of the DECIBELS switch 
markings and the front panel meter indication. 

To obtain channel separation measurements with audio 
applied to the left channel and measurements taken 
in the right channel, repeat steps a through d and 
substitute left for right and right for left where these 
instructions are indicated. 

3.1.10 CROSSTALK MEASUREMENTS (900C-1, 
900C-1A). 

To measure the magnitude of main and subchannel 
crosstalk, perform the following procedures. 

3.1.10.1 TRANSMIT MAIN CHANNEL, MEASURE 
SUBCHANNEL CROSSTALK. 

a. Turn off the transmitted pilot carrier and SCA 
signals. Turn the DECIBELS switch to 0. 
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b. Place the METER front panel switch in the TOTAL 

MOD position and adjust the transmitte r for 90 
percent modulation with an L = +R signal. 

c. Turn the METER switch to MAIN CHAN AUDIO 
and rotate the METER ADJUST control for O db 

as indicated on the front panel meter. 
d. Switch the METER switch to the SUB CHAN 

AUDIO position and rotate the DECIBELS switch 

clockwise until an indication is noted on the front 

panel m eter. The crosstalk value in db is the algebraic 

sum of the DECIBELS switch indication and the m eter 
indication. 

3.1.10.2 TRANSMIT SUBCHANNEL, MEASURE MAIN 
CHANNEL CROSSTALK. 

a . Turn off the transmitted pilot carrier and SCA 

signals. Turn the DECIBELS switch to O. 

b. Place the METER front panel switch in the TOTAL 

MOD position and adjus t the transmitter for 90 

percent modulation with an L = -R signal. 
c. Do not r es et METER ADJUST control. 

NOTE 

The m eter will read approximately 4.5 db 

low at this time. However the peak value 

will be calibrated for O db. 

d. Switch the METER switch to the MAIN CHAN 

AUDIO position and rotate the DECIBELS switch clock

wise until an indication is noted on the front panel 
m eter. The crosstalk value in db is the algebraic s um 

of the DECIBELS switch indication and the meter 

indication. 

3.1.11 SUBCARRIER SUPPRESSION (900C-l, 
900C-1A}. 

To measure the subcarrier suppression in db, perform 
the following procedures. 

a. Switch the transmitter pilot carrier and SCA 

off. Turn the DECIBELS switch to 0. 
b. Turn the METER front panel switch to TOT AL 

MOD and apply an L = +R s ignal to the transmitter. 

Adjust the transmitter for 90 percent modulation. 
c. Turn the METER switch to the MAIN CHAN 

MOD position and adjust the METER ADJUST control 
until the m eter indicates O db. 

ct. Turn off the L = +R transmitter input and rotate 
the METER switch to the SUB CHAN AUDIO position. 

e. Rota t e the DECIBELS switch in the clockwise 
direction until a m eter indication is obse rved. The 
subcarrier suppression is the algebraic s um of the 
m eter and DECIBELS switch indication. 

3-4 

3.1.12 EXCITER PILOT CARRIER PHASING (900C-l, 

900C-1A). 

To bring the s tereo generator pilot carrier and stereo 
s ubchannel signals exactly in phase, perform the fol

lowing procedures. 

a . Bring the 900C-1( ) subcarrier and transmitted 

pilot carrier exactly in phase by performing the 

steps of paragraph 3.1. 7. 
b. Modulate the transmitter with an L = -R stereo 

signal. See figure 5- 5 for an example of a test switch 

for obtaining this type of stereo signal. 
c . Place the monitor METER switch to the LEFT 

AUDIO or RIGHT AUDIO position. 
d. Adjust the transmitter stereo generator pilot 

carri er phase for a maximum indication on the 

900C- l ( ) front panel meter. 

3.1.13 PILOT CARRIER LEVEL MEASUREMENT 
(900C-l, 900C-1A). 

To m easure the level of the transmitted pilot carrier, 
turn the METER switch to PILOT MOD position and 

r ead the output on the O to 30 percent scale . This 
is the pilot carrier output level. 

3.1.14 SCA INJECTION LEVEL MEASUREMENTS 

(900C-1, 900C-1B). 

T o m easure the SCA injection level, perform the 

following procedures. 

a. Feed a normal SCA input into the transmitter. 

b. Set the METER front panel switch to the SCA 

MOD position. Read the SCA level on the O to 30 

pe rcent scale of the front panel meter. 

3.2 Normal Operation. 

During normal operation, the 900C-1( ) METER 
switch is usually set to the TOTAL MDD position. 

The m eter will then indicate percent of total m odula

tion. The PEAKS light is set to operate a t 100 percent 

modulation. This allows the station operator to check 

the 900C-1( )'s mos t importa nt function, that of 
m onitoring percent of m odulation. 

To set the 900C-1() for m onitoring percent of m od

ulation, turn the METER switch to the TOTAL MOD 

position and the PERCENT MODULATION control to 

100 percent. The POLARITY switch may be left in 
either the POS or NEG position. The front panel meter 

will now indicate the actual percent of transmitter 
modulation and the PEAKS light will indicate any 

modulation peaks present over 100 percent. 

NOTE 

The PEAKS light will indicate only if the 
m eter switch is in the TOTA L MOD position. 
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4.1 General. 

The following discussions describe the operation of the 

900C-l () FM Modulation Monitors. As the four types 

of modulation monitors can be divided into two main 

groups, monaural and stereo, the following discussions 

will describe first m onaural operation common to a ll 

four types of monitors and then stereo functions which 

are added to the monaural functions . SCA operation is 

obtained by the addition of SCA filte r FL3. The four 

equipment types are physically similar except for the 

addition or deletion of certain wired circuit cards and 

the SCA filter. Refer to table 1-2 for a lis t of com

ponents necessary to m::iI<e up each equipment type. 

4,.2 Block Diagram Discussion. 

4.2.1 MONAURAL OPERATION. 

Refer to figure 4-1. The r-f input obtained from the 

monitor output of the FM transmitter is fed through 

an adjustable pad (RF LEVEL control) to an AM 

detector circuit. The adjustable pad is used to adjust 

the r-f input level to 1 volt rms to prevent overload

ing of the monitor input circuits. The AM detector 

contains a standard 75-microsecond de- emphasis net

work and provides and AM noise output. This output 

is fed to the front panel AM NOISE jack and is used 

for AM noise measurement purposes in conjunction 

with an exter nal audio vtvm. 

The r-f s ignal from the variable attenuator is further 

attenuated by a fixed attenuator and is fed to a mixer 

which combines the incoming r -f signal with the output 

of a crystal oscillator-triple r operating 500 kc above 

the incoming s ignal. The difference signal, a fully 

modulated F M s ignal cent ered about a 500-kc carrier, 
is fed to demodulation circuits . Switch 82A selects 

the mixer output or the output of a 500-kc crystal 

oscillator and connects either to the pulse counting 

demodulator. This demodulator consists of a pulse 

shaping stage, a m onostable multi vibrator, and a phase 

linear low pass filter, FL4. When switch S2 is in the 

calibrate position, the 500-kc reference frequency is 

a lternately keyed on and off at a 60-cps rate by a 

switching diode. This causes a large a mplitude 60-cps 

square wave to appear at the output of the phase 

linear low pass filter. This square wave is attenuated 

and is used for calibration of subsequent modula tion 

metering circuits. 

When S2 is in the normal operating position, the mixer 

output. is demodulated by the pulse counting demodu

lator , is fed through a lowpassfilter, around an 11- db 

section 4 
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pad which is used in the calibrate position, to a phase 

splitter and metering circuits. 

The metering circuits consist of wide-band audio 

amplifiers, a phase splitter, filters, a true peak 

reading voltmeter, an average r eading audio volt

m eter, and a peak light flashing circuit. Wide-band 

audio amplifiers located in the phase-splitter amplify 

the low level output of the pulse counting demodulator 

to a usable level. The phase -splitter a lso is used to 

select either modulation in the positive (higher 

frequency) or negative (lower frequency) direction 

for measurements . This ensur es against over

modulation because of the assymetrical nature of the 

human voice . 

An output from the first phase-splitter amplifier stage 

is fed through a switchable de- emphasis to a monaural 

output jaci' The output is then fed through S1D to an 

amplifier .ct transformer which raises the level to 10 

volts rr> for use by an external distortion analyzer . 

All h::i .onics through 45 kc appear unattenuated 

(excepc or de-emphasis) at this output. 

A second output from the phase splitter is fed, in 
m onaural operation, through a r esistance pad (for 

total modulation measurements), main channel filter 

(for 30-cps to 15-kc measur ements), or an SCA filter 

(for 59- kc to 75-kc measurements), to either peak 

voltmeter or average voltmeter circuit. These three 

circuits provide for selective monitoring of each band 

of frequencies . The remaining filters a r e present in 

the monaural modulation monitor models but are not 

used. These filters allow for s imple conversion to 

stereo operation with only the addition of wired circuit 

cards. 

An output is taken from the peak voltmeter circuit and 

is fed to a peak light flas her cir cuit which causes a 

lamp to f lash when modulation peaks exceed a thresh

old level set by the PERCENT MODULATION front 

panel control. This peak modulation must exceed a 

time duration of 100 microseconds . Connector s are 

provided for addition of a second remote lamp. 

In addition to the true peak reading voltm eter which is 

used in the percent modulation metering modes, an 

average reading audio voltmeter is contained in the 

900C - 1( ). This audio voltmeter has adjustable sen

sitivity which is useful for reading voltage ratios 

such as those required in signal/noise measurements . 

4- 1 
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4.2.2 STEREO OPERATION. 

The stereo modulation monitor uses the same monaural 
c ircuits as described in paragraph 4.2.1 but contains 
additional circuits which allow monitoring of the com
plex stereo signal. A block diagram at the stereo 
modulation monitor is shown in figure 4 - 2. The 
following paragraphs discuss only these circuits. 

The demodulated, wide-band composite autio modulat
ing signal, containing frequencies between 30 cps and 
75 kc from the low pass filter is fed around the 
calibrating 11- db pad to output jacks for wide- band 
monitoring purposes and to metering circuits and the 
stereo demodulator circuits. 

The wide-band signal is fed through the same phase 
splitter as is described in paragraph 4 .2 .1 and is 
broken up into separate audio component bands by 
filters which are selected by METER switch Sl. 
These audio components are the main channel (30 cps 
to 15 kc), the stereo subchannel {23 kc to 53 kc), the 
pilot carrier {19 kc), and the SCA channel (59 kc to 
75 kc). The pilot carrier filter is part of the stereo 
demodulator circuit. These filters may be bypassed 
and total modulation read by selecting the TOT AL 
MOD position of Sl. This is the normal position 
since total modulation must be monitored continuously. 
The peak voltmeter circuit responds only to peak 
values and will r ead the same regardless of the fre
quency content of the signal. This is a necessary 
requirement for stereo and SCA modulation monitoring 
since both of these modulating signals are complex 
waveforms. 

In the stereo model of the modulation monitor, the 
average reading voltmeter is used for reading volt-

' age ratios such as signal/noise (used in monaural 
operation also), channel separation, and crosstalk 
measurements. This voltmeter can be switched by 
the METER switch to the output of the main channel 
filter, the stereo sub channel filte r , the left audio 
output, and the right audio output. 

The stereo demodulator c ircuits consist of the stereo 
demodulator, subcarrier regeneration circuits, left 
and r ight audio amplifiers, left and right audio 15-kc 
low pass filters, and subcarrier phase calibrating 
circuits. The wide-band audio signal is fed toa 19- kc 
amplifier which has two functions; it transforms the 
wide-band signal source impedance to a low value 
suitable for driving the stereo demodulator, and to 
separate the 19- kc pilot carrier for further amplifi
cation and doubling to the 38-kc regenerated subcarrier 
frequency. This high level regenerated subcarrie r is 
fed to the demodulator and causes the incoming com
posite stereo information to be broken down into left 
and right audio outputs. An output is taken from the 
stereo demodulator and is fed to a second 19-kc 
separator and amplified in the subcarrier phase 
calibrating circuits for subcarrier phase adjusting 
purposes. By reversing the 38- kc subcarrier phas
ing with switch S5 and relay Kl , the phas ing between 

4 - 2 

the received pilot carrier and the regenerated sub
carrier can be set for optimum stereo demodulation. 
The left and right audio outputs from the stereo 
demodulator is fed through two 15- kc low pass filters 
to two identical audio amplifiers. De-emphasis can be 
switched in by the same control which switches de 
emphasis into the monaural output. 

4.3 Detailed Circuit Discussion. 

4.3.1 MONAURAL CIRCUITS. 

Refer to figures 7-1 through 7-6 and figure 7-11. 

4.3.1.l MIXING AND AM DETECTOR CIRCUITS. The 
station transmitte r monitor output is connected through 
a coaxial cable to the RF IN jack located at the rear of 
the modulation monitor. This r - f input signal is 
normally of too great an amplitude to be used directly 
by the modulation monitor circuits. The r-f input 
signal is reduced to a usable level by a variable at
tenuator, capacitor C2 (RF LEVEL control), which 
shorts a portion of the signal to ground causing a 
voltage drop across R2. The remaining signal, an 
adjusted 1-volt rms r-f signal across C2, is fed to a 
fixed attenuator and a conventional AM detector 
circuit. The AM detector circuit consists of diode 
CRl and an r-f filter which removes the r-f present 
below the AM signal. The remaining AM signal is 
available at the AM NOISE jack for monitoring purposes 
by an external vtvm. 

Diode CRl in conjunction with front panel meter Ml is 
also used as a means of monitoring the incoming r-f 
level. As the diode rectifies the positive half of the 
FM input signal, the d-c average of this signal is 
proportional to the input r-f. With the METER switch 
placed in the RF LEVEL position, the output of CRl 
is then placed across meter Ml. The r-f input level 
to the modulation monitor may then be read directly 
by the front panel meter. 

The adjusted 1-volt rms input signal from C2 is fed 
through a fixed attenuator, Rl00 and Rl0l, to m ixer 
Ql00. Mixer stage Ql00 mixes the output from the 
t ripled local oscillator output, which is 500 kc above 
the transmitter output signal, and the incoming r - f. 
The resulting 500-kc i-f signal is connected through 
coupling capacitor C 104 to MODULATION METER CAL 
switch S2. 

The local oscillator is c rystal controlled with the 
crystal placed in an oven to produce an extremely 
stable output frequency. This frequency must be much 
more stable than the transmitter frequency to ensure 
measurement accuracy by an externally connected 
frequency monitor (if used). The output from Ql0l 
is fed through inductor TlO0 to a grounded base 
amplifier tripler Q102. The output of Ql02 is con
nected to a tank circuit, C119andLl03, which is tuned 
to the third harmonic of the oscillator fundamental 
frequency. Inductance Ll03 is tapped for proper 
impedance matching to mixer Q l 00 . 
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The mixer output is connected to MODULATION 

METER CAL switch S2. With S2 in the ON position, 

the output of the reference oscillator, a 500-kc signal 

from Ql03, is switched to the input of pulse generator 

Ql50 and Ql51 for calibration purposes. With S2 in 

the OFF position, the mixer output is connected to the 

pulse generator input for normal monitoring. Switch 

S2 also provides a bias voltage to diode switch CR150 

to bias the diode on when S2 is in the OFF position. 

With switch S2 in the ON position a 60-cps switching 

voltage obtained from the 60-cps 28-volt source, TBl-

12, is routed through the external frequency meter 

to diode CR150. This voltage switches diode CR150 

on and off at a 60- cps rate effectively placing a 

0- or 500-kc FM signal (500 kc from the reference 

oscillator) on the pulse generator input (Q150 and 

Q151) for Modulation meter calibration purposes. 

4.3.1.2 PULSE COUNTING DEMODULATOR CIR

CUITS. With S2 in the OFF position, the 500-kc mixer 

output is fed through CR150 to pulse generator Ql50. 

This transistor, in conjunction with Q151, takes the 

sine wave input FM signla and changes it to a square 

wave whose polarity follows the input i - f signal po

larity and phase. The square wave output of Ql51 is 

then fed to a differentiating circuit consisting of 

capacitor C153 and R161. This circuit changes the 

pulse generator square wave output to positive and 

negative spikes which have leading edges with a sharp 

rise time. The negative pulses from Cl53 and R161 

are blocked by diode CR151 so only the positive pulse 

is seen by the base of transistor Q152. Transistors 

Q152 and Q153 form a single shot multivibratorwhich 

produces a pulse with a fixed time length and magnitude 

each instant a pulse is received through diode CR151. 

The output from the multi.vibrator is then a series of 

pulses with a fixed length and magnitude whose spacing 

depends upon the incoming frequency. Figure 4-3 

500 KC 
IF INPUT 

0152 
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shows pictorially how this waveform is obtained from 

the different circuit locations and the relationship to 

the incoming r-f frequency. The d-c average voltage 

or filtered demodulator output is then equivalent to the 

original FM modulated wide-band transmitter input. 

The output of the single shot multi vibrator is amplified 

by buffer amplifier Q154 which has an output connected 

to an external frequency meter and is fed through a 

phase linear low pass filter. This filter passes all 

frequencies in the FM modulating spectrum, Oto 75 kc. 

The low pass filter averages the pulse output from 

the pulse counting demodulator to produce audio 

frequencies from O to 75 kc (wide-band audio). With 

S2 in the OFF position, the filter output is connected 

through S2 to switchSlE, the 19-kcamplifier discussed 

in the stereo section of this instruction book, and to 

the wide-band output jack for external monitoring. 

Switch SlE, the METER control, switches the wide

band audio from switch S2 to the phase-splitter circuits 

or, with the METER switch in the PILOT MOD 

position, switches the 19-kc amplifier output to the 

phase-splitter circuits. Switch S2 has a final function, 

to add an 11- db pad in the filter output circuit when S2 

is in the ON position. This reduces the output from 

the pulse counting demodulating circuit to a fixed level 

for modulation meter calibration. 

4.3.1.3 PHASE- SPLITTER AND FILTER CIRCUITS. 

The phase- spliter circuits consist of an emitter cou

pled amplifier, Q200, and a conventional amplifier, 

Q201, which has two outputs of opposite phase but equal 

amplitude. Switch S4, the POLARITY switch, selects 

one of these phases and connects the signal to output 

amplifier Q202. An output is also taken from the col 

lector of Q200 which is fed through power amplifier 

Q203 to produce a monaural output of sufficient strength 

to drive external monaural monitoring amplifiers. 

De-emphasis is switched into the input of Q203 by 

BASE SIGNAL --tt,-~----'tr----'tr--'lr-~!r--+r---'1-,--'IT--~'h----'lr---

SQUARE WAVE 
AT BASE OF -t---'-'--'---'----'--- ..L_'--L.l.---1-L.L.Jl....L.L-...L..i____Jl.-1__-L....J.....-L.L_ 

0154 

Figure 4-3. Pulse Counting Demodulator Waveforms 

with Sine Wave Modulation 
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switching capacitor C207 into the circuit with DE
EMPHASIS switch S4. The output of Q203 is also 
connected through switch SlD to a second amplifier 
located in the average voltmeter wired circuit card. 
This amplifier, Q350, and transformer T2 produce 
a 10-volt peak-to-peak signal for use by an external 
distortion analyzer. 

The output of Q202 is connected to a series of filter 
and resistor circuits through METER switch Sl. 
This switch selects which of the incoming wide-band 
subchannels is to be monitored by the modulation 
monitor voltmeter circuits. The wide-band audio may 
be fed around the selective filters for total modula
tion monitoring and for monitoring the 19-kc pilot 
carrier. The 19-kc carrier frequency is selected 
at the input of the phase-splitter circuits. 

4.3.1.4 PEAK VOLTMETER CIRCUIT. With METER 
switch Sl in any of the first five positions, the output 
of switch SlC is connected to the peak voltmeter 
circuits. The peak voltmeter circuits are of the 
automatic slideback peak voltmeter type and are an 
ideal circuit for determining the peak voltage of the 
complex waveforms monitored by the 900C-1 ( ) . 
A basic slideback voltmeter operates by reverse 
biasing a diode to a point where the incoming signal 
can no longer switch on the diode. The reverse d-c 
bias voltage is then equal to the incoming peak volt
age. The automatic slideback voltmeter operates in 
a similar manner but operates automatically by 
taking the signal voltage which is conducted through 
the reverse biased diode, amplifying the signal, and 
applying the resultant d-c as a reverse bias to the 
diode. Signals will cause the diode to conduct until 
the d-c reverse bias from the amplifiers cuts off diode 
conduction. 

The wide-band complex waveform is amplified by 
grounded emitter amplifier Q250 and fed to an 
emitter follower amplifier, Q251. The wide-band 
s ignal power is greatly amplified by Q251 with the 
resulting signal impressed upon peak detector Q252. 
At the instant that the first half cycle of the input 
complex waveform appears on the base of Q252, the 
transistor conducts causing the base signal to appear 
across load resistor R262. This s ignal is then fed 
through coupling capacitor C255 to transistor am
plifier Q254 where the signal across load resistor 
R262 is amplified. The signal output from Q254 is 
further amplified by emitter follower Q255 and is 
rectified and clamped by diodes CR252 and CR251 to 
charge capacitor C257 in the negative direction. Ca
pacitor C257 averages the negative output from diode 
CR252 into a negative d-c potential which appears at the 
base of fe edback bias switch Q253. With this negative 
bias present at the base of PNP transistor Q253, 
the transistor will be heavily biased on increasing 
the voltage drop across resistor R261. This drives 
the emitter of Q252 in the negative direction biasing 
the transistor to the point where only a small signal 
peak is conducted by Q252. This reduces the signal 
voltage across load resistor R262 when the succeeding 
half cycles of the wide-band input waveform arrive at 
the base of the peak detector transistor . Due to the 
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gain of transistor stages Q254 and Q255, any con
duction of transistor Q252 will cause the voltage at 
the base of Q253 to be sustained at a level which 
permits only a very small signal peak to be con
ducted by Q252. This will occur at a point where 
the peak wide-band input signal level will cause 
the peak detector transistor to conduct only for 
small signal peaks. The voltage present at the 
collector of Q253 will then be proportional to the peak 
voltage present in the complex wide-band waveform. 
This voltage is available at TBl-8 for operation of a 
remote peak voltmeter and may be connected to the 
front panel meter through dropping resistor R265 and 
switch S1A. 

4.3.1.5 PEAK LIGHT CIRCUITS. An output from the 
emitter of Q251 is connected to the input of the peak 
light circuits. These circuits operate the front panel 
peak light each time the wide-band waveform exceeds 
a preset level. This preset level represents a per
centage of modulation that must be exceeded by the 
input waveform before the peak light will operate. 
The peak light circuits operate as follows. The 
wide-band audio from the peak voltmeter amplifiers 
is amplified to a usable level by Q300 and applied 
to the base of Q301. This transistor is one-half of 
a pulse generator. The pulse generator firing volt
age is controlled by a bias voltage adjusted with 
the front panel PERCENT MODULATION control. 
With no wide-band input signal on the base of Q301, 
the pulse generator circuit is in a condition that 
causes Q302 to conduct with Q301 nonconducting. 
With Q302 conducting, the emitter voltage at Q301 
is relatively high, ensuring that this transistor will 
be biased off. The adjustable positive bias voltage 
at the base of Q301 works against the emitter voltage, 
increasing or decreasing the emitter-base bias. 
This emitter-base bias must .be exceeded by the input 
signal voltage before the transistor will conduct. 

Conduction of Q301 cuts off transistor Q302 in
creasing the voltage at the collector of Q302. This 
voltage increase is differentiated by capacitor C307 
to produce a sharp pulse input to Q303 one-half of 
a single shot multi vibrator. Transistor Q304 pro
vides the other half of the multivibrator andfurnishes 
a square wave pulse to transistor switch Q305. 
The square wave pulse on Q305 causes Q305 to 
turn on, effectively shorting the collector of Q305 
to ground. This switching action turns on the peak 
light indicator located on the front panel and indi
cates that the incoming modulation peaks have 
exceeded the level preset by the PERCENT MODU
LATION control. The PERCENT MODULATION con
trol is calibrated in modulation percentage, from 
50 to 120 percent. A lead attached to the ground 
side of peak light DS2 may be connected to an 
external indicator for remote monitoring purposes. 
This lead places the remote lamp in parallel with 
DS2. 

4 .3.1.6 AVERAGE VOLTMETER CIRCUIT . With the 
METER switch in positions 6 through 9, the average 
voltmeter circuits and front panel meter are used 
to monitor the left a nd right audio channels, main 
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19 KC 
A PILOT 

CARRIER 

38 KC 
B SWITCHING 

FREQUENCY 

DEMODULATOR 
OUTPUT 

C AT P9- N WITH 
38 KC AND 19 KC 

FREQUENCIES 
IN PHASE 

DEMODULATOR 
OUTPUT 

D 
AT C457 WITH 

38 KC AND 19 KC 
FREQENCIES 
IN PHASE 

DEMODULATOR 
OUTPUT } "~" AT P9-N WITH 

E 19 KC LEADING 
19 KC 

38 KC BY 
OUTPUT 

90 DEGREES 

DEMODULATOR 
OUTPUT } SMme, 

AT C457 WITH 
F 19 KC LEADING 

19 KC 

38 KC BY 
OUTPUT 

90 DEGREES 

F igure 4-4 . Stereo Demodulator 19-Kc 

and 38-Kc Outputs with Phase Changes 

channel audio, and the left channel audio signal 

levels. These circuits cons ist of amplifiers and a 

full wave bridge rectifier and filter which produce 

a d-c equivalent voltage of the incoming average 

audio signal level. This d- c voltage is impressed 

across the front panel meter input for direct reading 

of incoming levels. The amplifier circuits consist 

of grounded emitter circuits Q351, Q353, and Q354. 

Emitter follower Q352 reduces the circuit impedance 

to a point where addition or deletion of circuit 

resistance by switch S7 does not affect over-all 

linearity . Switch S7 increases or decreases the 

over-all circuit gain in 10-db steps allowing direct 

measurement of db ratios us ing the front panel 

meter. 

4.3.2 STEREO CIRCUITS. 

Refer to figures 7-7 through 7- 11. 

4.3.2.1 19-KC AMPLIFIER-DOUBLER AND 38-KC 

PHASING CIRCUITS. The wide -band demodulated 

signal, obtained from the pulse counting demodu

lator, is fed to the base of amplifier Q550 which 

serves the dual function of a grounded emitter 

amplifie r and emitter follower. The emitter output 

is connected directly to the ster eo demodulator . 

This circuit will be discussed in later paragraphs. 

The collector of Q550 is connected to a double 

tuned r esonant circuit. This circuit effectively re

jects all other frequencies but the 19- kc pilot 

carrier frequency present at the amplifier output. 

SECTION 4 

Principles of Operation 

The double tuned 19-kc resonant tank cir cuits are 

connected to the base input of an emitter follower 

buffer amplifier. The buffer amplifier output is con

nected to the amplifier- doubler circuits, an external 

output jack for 19-kc monitoring purposes, and to 

switch SlE which allows the metering circuits to 

monitor the 19-kc voltage level when the METER 

switch is in the PILOT MOD position. 

The amplifier- doubler amplifies the output from the 

19-kc amplifier in Q500 and impresses this amplified 

signal on the base of phase splitter Q501. As the 

signal present on the collector and emitter of Q501 

are 180 degrees apart, diodes CR500 and CR501 

perform the function of a full wave r ectifier, ef

fectively doubling the original 19-kc pilot carrier 

to 38 kc. This 38-kc signal is further amplified 

by grounded emitter stage Q502 and connected to 

the input of the stereo demodulator cir cuits through 

relay Kl. Relay Kl is used to reverse the phase 

of the 38-kc stereo demodulator switching voltage. 

By reversing the 38-kc input phase and comparing 

the 38- kc signal with the 19-kc pilot carrier at the 

stereo demodulator, proper zero crossing of the 

38- kc switching signal will be achieved. Proper 

zero c rossing is indicated by a balance in the 

voltage observed on the front panel meter each 

time the SUB CARRIER P HASE CAL control is 

switched from reverse to normal. A voltage dif

ferential occurs across the demodulator diodes be

cause the 19-kc pilot carrier, present at the 

demodulator wide-band input, increases or decreases 

in magnitude according to the phase relationship 

of the 38-kc switching frequency. This relationship 

is s hown in figure 4-4. If the 38-kc and 19- kc 

frequencies are exactly in phase, the 19-kc pilot 

carrier voltage at e ither side of the diode demodu

lator will be equal (C, figure 4-4). As the phase 

relationship changes, the pilot carrier voltage across 

the demodulator diodes will be unbalanced (D and 

E, figure 4- 4) . This unbalance is detected by changing 

the 38-kc switching frequency phase by 180 degrees, 

thus effe ctively sampling the 19-kc pilot carrier 

voltage present on each side of the demodulator 

diodes. 

The sampled 19-kc signal from stereo demodulator 

diode CR450 is amplified by transistor stages Q306 

and Q307 when the SUB CARRIER PHASE CAL 

control is in the REV or NOR position. Transistor 

stages Q306 and Q307 along with the associated 

resonant circuits restore the s ine wave symmetry 

to the 19-kc signal and a lso amplify the signal. 

The output of Q307 is connected to the average 

voltmeler through S5 . The average voltmeter cir

cuits then indicate through the front panel meter 

the magnitude of 19-kc pilot carrier signal present 

at the stereo demodulator. 

4.3.2.2 STEREO DEMODULATOR AND AMPLIFIER 

CIRCUITS. The stereo demodulator circuits separate 

the original left and right audio channels from the 

Wide-band composite signal. This dem odulation is 

accomplished by alternately switching the incoming 

wide-band composte stereo at the 38-kc suppressed 

4-7 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

SECTION 4 
Principles of Operation 

carrier rate. The switching is accomplished in 
diode CR450. This diode is composed of four diodes 
arranged as a shunt type demodulator. As the origi
nal transmitted stereo signal is composed of al
ternate switching of the left and right audio channels 
at a 38-kc rate (time division multiplex system, 
figure 4-5), demodulation is accomplished by the 
reverse method. 

The outputs from the diode shunt demodulator, left 
and right audio channels, are fed to amplitude cor
rection amplifiers Q450 and Q451. The left audio 
channel is fed to Q450, the right audio channel to 
Q451. The amplitude correction amplifiers correct 
for the fact that the signal was transmitted with 
equal peak amplitude main and subchannel signals 
rather than a sig~al which consists of a subchannel 
signal which is fr times the main channel signal. 
This latter signal could be demodulated without an 
amplitude correction. The amplitude correction am
plifier outputs are fed through 0- to 15-kc low pass 
filters (FLl and FL5) which remove all frequencies 
present on the demodulated audio above 15 kc. 

The outputs of filters FLl and FL5 are fed through 
identical audio amplifie,rs which increase the 
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TRANSMITTER 
SWITCH SYNCHRONIZATION 

38KC 
(19KC PILOT CARRIER DOUBLED) 

RECEIVER 

LEFT LEFT 
CHANNEL /r-----------------_\ CHANNEL 

LL ~RADIO \ i 
C LINK C 

----' ----
RIGHT RIGHT 

CHANNEL CHANNEL 

Figure 4-5. Elementary Time Division 
Multiplex System 

demodulated left and right audio channels to a usable 
level. These amplifiers consist of Q400 through Q402. 
The final amplifier, Q402, is an emitter follower 
which reduces the output impedance to approximately 
600 ohms at the output terminals of TBl. The 
front panel METER switch can select either the 
left or right audio output of Q402 and connect either 
to the average voltmeter input. The a verage volt
mete r (discussed in the monaural section) and front 
panel meter may then measure channel separation, 
crosstalk, channel noise, frequency response, or 
channel distortion measurements of the demodulated 
left and right audio channels. 
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5.1 Genera1. 

The following paragraphs contain information concern

ing maintenance of the 900C - 1() FM Modulation 

Monitor. 

5.2 Transistor Testing Techniques. 

The 900C- l ( ) FM Modulation Monitor is a completely 

transistorized equipment. The following transistor 

testing techniques are supplied for the purpose of 

acquainting the person unfamiliar with transistor 

servicing with general transistor testing techniques. 

NOTE 

All transistors a r e placed in sockets to facili

tate testing and repair. If a transistor is re

moved from its socket, replace the transistor 

in the socket with transistor tab located adja

cent to the black dot printed near the transistor 

s ocket. 

When performing maintenance on the 900C-1 () 

do not interchange transistors. Interchange 

may cause calibration errors. 

5.2.1 TRANSISTOR TESTING. 

If a transistor tester is not available, a good ohmmeter 

m ay be used for testing. The results will not be con

clusive, but a general indication of transistor condition 

will be obtained. Do not use an ohmmeter from which 

high currents could be obtained , or transistors may 

be damaged. 

Ohmmeter test lead polarity must be established be

fore testing transistors as junction resistance is 

m easured in each direction. In most multimeters, the 

positive ohmmeter lead is the COM lead, and the V / A 

lead is negative. In other models of multimeters, 

this may be reversed. 

To test transistors properly, they should be removed 

from the circuit to eliminate shunt resistances or 

clamping diodes. If it is impossible to r emove the 

transistor from the circuit, examine the power supply 

schematic, and determine the approximate total shunt 

resistance bridging the two transistor elements to be 

checked. Take this resistance into account when 

performing the following steps. 

section 5 
maintenance 

5.2.2 TESTING PNP TRANSISTORS. 

The r esistance values stated in the following steps 

are approximate, and will vary over a wide range with 

different transistor types and different ohmmeters. 

The important observations to be made are the ratio 

of resistance indications when the ohmmeter leads 

are reversed, the open circuit indication, and a short 

circuit indication. In general, the resistance indica

tions at the high end of the ranges given apply to small

signal transistors, while the r esistance indications at 

the low end of the ranges given apply to large-signal 

or power transistors. 

a. Connect the positive lead of the ohmmeter to the 

emitter, the negative lead to the base. Ohmmeter in

dication should be approximately 50 to 150 ohms. 

b. Connect the positive lead of the ohmmeter to the 

base, the negative lead to the emitter. Ohmmeter 

indication should be approximately 30,000 to 60,000 

ohms. If the absolute value of r esis tances read differs 

greatly from the values above , check that the ratio of 

r esistances is on the order of 500-to-1 or greater. 

Indications with la rge variations from the above proba

bly indicate a defective trans istor. 

c. Connect the positive lead of the ohmmeter to the 

collector, the negative lead to the base. Ohmmeter in

dication should be approximate ly 50 to 160 ohms. 

d. Connect the positive lead of the ohmmeter to the 

base, the negative lead to the collector. Ohmmeter 

indication should be approximately 30,000 to 60,000 

ohms . If the absolute value of the resistances read 

diffe rs g reatly from the values above, check that the 

ratio of r esistances is on the order of 200-to- 1 or 

greater. Indications with large variations from the 

above probably indicate a defective transistor. 

e . Connect the positive lead of the ohmmete r to the 

e mitter, the negative lead to the collector. Ohmmete r 

indication should be approximately 100 to 7000 

ohms. 
f. Connect the positive lead of the ohmmeter to the 

collector, the negative lead to the emitter. Ohmmeter 

indication s hould be approximately 5000 to 60,000 

ohms. If the absolute value of the resistances read 

differs greatly from the values above, check that the 

ratio of resistances is on the order of 8-to-l or 

greater. Indications with large variations from the 

above probably indicate a defective transistor. 

g. Connect the positive lead of the ohmmeter to the 

emitter, the negative lead to the base and collector. 

Ohmmeter indication should be approximately 5000 to 

60,000 ohms. 

5-1 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

SECTION 5 
Maintenance 

h. Connect the positive lead of the ohmmeter to the 
emitter, the negative lead to the base and collector. 
Ohmme ter indication should be approximately 100 
ohms. If the absolute value of the resistances read 
differs greatly from the values above, check that the 
ratio of resistances is on the order of 200-to-1 or 
g r eater. Indications with large variations from the 
above probably indicate a defective transistor. 

5.2.3 TESTING NPN TRANSISTORS. 

The tests for NPN transistors are identical to those 
for PNP transistors in paragraph 5 .2.2 except that 
the polarity of the ohmmeter voltage i s reversed for 
all parts of a ll checks . Indicated resistances and 
resistance ratios are the same. 

5.3 Trouble Shooting. 

Trouble shooting is facilitated through the use of the 
card extender located beneath the card cage cover. 
With the circuit card mounted on the card extender 
and the extender replacirrg the position of the circuit 
card, the components located on the card are easily 
available for in-circuit testing . All cards may be 
mounted in this way for in-circuit t esting with the ex
ception of the oscillator -tripler-mixer card. Due to 
the frequencies generated and fed into this card, it i s 
necessary to keep the interconnecting leads as short 
as possible or serious circuit losses will result. The 
r esulting losses will cause apparent equipment mal
functions . The tuning tool located at the left end of 
the card cage is inc luded for tuning of the oscillator 
inductances located on the oscillator-tripler-mixer 
card. 

T rouble -shooting procedures of the 900C-l( ) will 
consist of isolating the trouble to a s tage and then 
making resistance measurements of the isolated stage 
until the trouble source is found . Test points are lo
cated on each circuit card fo r the purpose of aiding 
the technic ian in this trouble isola tion. These test 
points a r e usually located on the input and output of 
each card and in certa in instances, a t intermediate 
locations. Tabl e 5-1 is provided in this section to 
show the voltage expected at each test point and the 
conditions in which each measurement was taken. 
These voltages are typical only and do not r epresent 
absolute values. Other modulat ion monitors may 
contain voltages which vary slightly from those values 
given with no loss of performance. 

Figure 5-1 is included toshowtheexpectedwaveforms 
present at various points throughout the 900C-1 ( ) . 
Only s ignificant waveforms are given. 

Figure 5- 2 shows the waveforms that are present at 
the wide-band output jack for each of the three types 
0f stereo modulation and with L=-R modulation without 
p ilot carrier. These waveforms a r e present only 
with sine wave modulation. 
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5.4 Adjustment Procedures. 

The following procedures show how to adjust 
the factory adjustments located below the pro
tective cover (figure 5-3). These adjustm ents 
have been made at the factory to optimize the 
performance of the modula tion monitor. Under 
no c i rcumstances should the following adjust
ments be made without first determining that 
the source of trouble is positively caused by 
one of these adjustments. Indiscriminate ad
justment or adjustment without the high quality 
test equipment recommended will result in 
serious loss of equipment performance. 

5.4 .1 TEST EQUIPMENT REQUIRED. 

Table 5-2 gives the equipment necessary to perform 
the adjustment procedures. The equipments given in 
the table or equivalent equipment of the same high 
qua lity must be used in these procedur es. 

5.4.2 OSCILLATOR-TRIFLER TUNING (900C- 1, 
900C-1A, 900C-1B, 900C-1C). 

Perform the procedures as given paragraph 2 .2.3, 
steps b through i. 

5.4. 3 MODULATION METER 
JUSTMENT (900C-l, 
900C-1C) . 

CALIBRATION AD-
900C-1A, 900C-1B, 

a. Connect the modulation m eter to the test equip
ment as shown in figu re 5- 4. 

b . Turn the monitor RF LEVEL control to the MIN 
position. 

c. Connect a dummy load to the antenna connection 
and turn on the station transmitter. Set the incoming 
r -f le ve l by switching the monitor METER switch to 
the RF LEVEL position. Adjust the RF LEVE L con
trol for a front panel meter scale reading of 100. 

d. Turn the METER switch to the TOTAL MOD 
position. 

e. With no transmitte r modulation, tune in the fre
quency translator output frequency on the communica
tions r eceiver . 

NOTE 

If a Collins A830-2 Wide Band FM Broadcast 
E xciter is used in the station' s transmitte r, 
it will not be necessary to use the frequency 
translator. Connect a pickup loop from the 
communications r eceiver antenna to the area 
of Q606 on the A830- 2. Tune the communica
tions receiver for 14 megacycles to receive 
the A830-2 i- f signal. 
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TEST POINT 

TPl00 

TPlOl (1) 

TPl0l (2) 

TP102 

TP150 

TP151 

TP200 

TP201 

TP250 

TP251 

TP252 

TP300 

TP301 

TP302 

TP350 

TP351 

TP400 

TP401 

TP450 

TP451 

TP500 

TP501 

TP550 

TP551 
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TABLE 5-1. TYPICAL TEST POINT VOLTAGE MEASUREMENTS 

INDICATION 
*(volts a -c) 

1.5 

0.24 

0.68 

0.5 (min) 

0.5 (min) 

3.2 

0.13 

0.45 

0.46 

0.94 

0.074 

0.94 

0.08 

0.042 

0.088 

1.9 

0.0285 

0.775 

0.044 

0.044 

0.08 

7.4 

0.12 

0.12 

CONDITIONS 

MODULATION METER CAL switch ON, no modulation, carrier only 

No r -f input (MODULATION METER CAL switch OFF) 

R-f input, carrier only, no modulation 

Same as TP101 (2) 

Same as TPl0l (2) 

Same as TP101 (2) 

Carrie r modulated 100% with 400-cps monaural signal 

Same as TP200 

Same as TP200 

Same as TP200 

Same as TP200 

Same as TP200 

Carrier modulated 100% with 400-cps stereo L=R signal , SUB CAR

RIER PHASE CAL switch to NOR 

Same as TP301 

Carrier modulated 100% with 400-cps monaural signal, METER 

switch to MAIN CHAN AUDIO 

Same as TP350 

Carrie r modulated 100% with 400-cps stereo L =R signal 

Same as TP400 

Same as TP400 

Same as TP400 

Same as TP400 

Same as TP400 

Same as TP400 

Same as TP400 

*Voltages are a-c only. Test points TPl00 through TP151 voltage measured with Hewlett-Packard 410B. 

Test points TP200 through TP551 voltages measur ed with Hewl ett-Packard 400D. 
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TABLE 5-2. TEST EQUIPMENT REQUIRED FOR ADJUSTMENT PROCEDURES 

EQUIPMENT TYPE FUNCTION 

Hewlett- Packard 200DC A - f s ignal generator 

Hewlett- Packard 330D Distortion and noise meter 

Hewlett- Packard 400L, D, or H Audio vtvm 

Hewlett- Packard 410B Vtvm 

Hewlett- Packard 524D Frequency counter 

Tektronix 545A Oscilloscope 

Tektronix T ype D Plug-in Unit Vertical amplifier 

Collins 75S- 3 

---------------------
Communications receiver 

Frequency translator (Not used if Collins A830-2 is available) 

PULSE GENERATOR OUTPUT 
AT RISI WITH 400CPS 

100% MODULATION, 
SWEEP TIME 0.5MS/CM, 

VOLTAGE 2V/CM 

Ql53 COLLECTOR OUTPUT, 
NO MODULATION, CARRIER ONLY, 

SWEEP TIME 0.5MS/CM, 
VOLTAGE 2V/CM 

Q 153 COLLECTOR OUTPUT, 
4DDCPS 100% MODULATION, 

SWEEP TIME 0.5MS/CM, 
VOLTAGE 2V/CM 

( ( (_ 

PEAK AMPLIFIER OUTPUT 
AT COLLECTOR OF Q255 

WITH LEFT ONLY 100% MODULATION 
+ PILOT CARRIER, SWEEP TIME IMS/CM, 

VOLTAGE 0.5V/CM 

PEAK LIGHT PULSE GENERATOR 
OUTPUT AT COLLECTOR OF 0255 
WITH 400CPS 100% MODULATION, 

SWEEP T IME 5MS/CM, 
VOLTAGE 5V/CM 

PEAK LIGHT SWITCH PULSED ON TIME 
(LOWER LINE OF SQUARE WAVE), 

AT COLLECTOR OF Q305, 
SWEEP TIME 5MS/CM, 

VOLTAGE 5V/CM 

PULSE COUNTING DEMODULATOR OUTPUT 
AT TPI5~ 400CPS 100% MODULATION, 

SWEEP TIME 0.5MS/CM, 
VOLTAGE 2V/CM 

Figure 5-1. Typical 900C-1() Waveforms 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

L=R +PILOT CARRIER 

LEFT CHANNEL ONLY 
+ Pl LOT CARRIER 

L=-R +PILOT CARRIER 

L=-R WI THOUT PILOT CARRIER 
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Figure 5-2. Typical Wide-Band Output Waveforms 

f. Adjus t the output of the audio gene r a to r 8667 cps 

as indica ted on the frequency counte r . 

g. Reduce the audio gene r ator output to O volt. 

h. While observing the communications r eceive r S

mete r, slowly increas e the audio generato r output 

voltage. As the leve l is increased, the transmitter 

carrie r indicated on the S-mete r will disappear s ud

denly. Continue increasing the audio gene r a tor out

put voltage until the third carrier disappearance is 

indicated on the S-meter. This i s the 100 pe r cent 

modulation point. 
i. Place the MODULATION METER CAL s witch in 

the OFF position and the POLARITY s witch in the 

NEG position. Adjust the monitor front panel meter 

reading for exactly 100 by adjus ting the MODULATION 

METER CAL control. 
j. Place the MODULATION METER CAL switch in 

the ON position. 
k. If exa ctly 100 percent modulation is not indica ted 

on the front panel meter, adjust RS for an exact 100 

percent indication. 
1. Remove test equipment from the monitor. Shut 

down the trans mitter. 

5.4.4 MODULATION POLARITY EQUALIZING AD-

JUSTMENT (900C- l, 900C-1A, 900C-1B, 

900C - 1C). 

a. Place the PPLARITY switch in the POS position 

"and switch the MODULATION METER CAL switch to 

the ON position. 

FRONT PANEL 

0 : CAL SET (LPF) 

0 ~ MAIN CHANNEL LEVEL 

0 ~ SUB CHANNEL LEVEL 

O ~-~ PI LOT CARRIER LEVEL 

0 ~ SCA CHANNEL LEVEL 

0 ~ AMPL IT UDE EQUALIZER 

0 ~ PEAK LIGHT ADJ 

0 ~ SEPARATION ADJ 

O ! :;'. BALANCE ADJ 

O ! ::'. RIGHT CHANNEL ADJ 

Figure 5- 3. Factory Adjust
ment Locations 
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AUDIO 
SIGNAL 

GENERATOR 

FREQUENCY 
COUNTER 

8667 CPS 

NOTE : 

FREQUENCY TRANSLAT OR NOT 
NEEDED IF COLLINS A83O 

FM 
TRANSMITTING 
EQUIPMENT 

9OOC-I () 
FM MODULATION 

MONITOR 

EXCI TER IS USED IN T RANSMITTER. 
FREQUENCY 

TRANSLATOR 
(SEE NOTE) 

COMMUNICATIONS 

RECEIVER 

Figure 5-4. Test Setup for Modulation Meter Calibration Adjustment 

b. If 100 percent is not indicated on the front panel 
m eter, adjust Rl0 for an exact 100 percent indication. 

c. Switch the POLARITY switch to the NEG position 
to determine that the positive and negative meter read
ings are equal. 

d. Return the MODULATION METER CAL switch to 
the OFF position. Leave the POLARITY switch in the 
NEG position. 

5.4.5 MAIN CHANNEL MODULATION ADJUSTMENT 
(900C- l, 900C- 1A, 900C-1B, 900C-1C). 

a. Set the METER switch to the TOTAL MOD position. 
b. Apply a 400-cps modulating signal to the station 

console and adjust the transmitter for 100 percent 
modulation as indicated on the 900C- l ( ) . 

c. Set the METER switch to the MAIN CHAN MOD 
position. If a front panel meter indication of 100 per
cent is not obtained, adjust Rl 7 for a 100 percent modu
lation indication. 

d. Return the METER switch to the TOT AL MOD 
position. 

5.4.6 SUBCHANNEL MODULATION ADJUSTMENT 
{900C- l, 900C-1A ONLY). 

a. Place the METER switch in the TOTAL MOD 
position. 

5-6 

b. Apply a 38-kc input signal for 100 percent modu
lation as indicated on the 900C- l() frontpanel meter. 

c. Place the METER switch in the SUB CHAN MOD 
position. 

d. If the front panel meter does not indicate exactly 
100 percent, adjustR14 for an indication of 100 percent. 

e. Return the METER switch to the TOTAL MOD 
position. 

5.4.7 SCA MODULATION ADJUSTMENT (900C-l, 
900C- 1B ONLY). 

a. Place the METER switch in the TOTAL MOD 
position. 

b. Apply a 67-kc signal from the SCA equipment to 
the transmitter exciter. 

c. Adjust the 67-kc input signal until 100 percent 
modulation is indicated on the modulation monitor 
front panel meter. 

d. Note the exciter 67- kc input signal voltage for 
100 percent modulation on a Hewl ett-Packa rd 400L 
audio voltmeter. 

e. Adjust the modulation to 30 percent by lowering 
the 67-kc s ignal voltage to 3/ 10 of the voltage noted 
in step d. 

f. Place the METER switch in the SCA MOD position. 
g. If the monitor front panel meter does not indicate 

30 percent on the lower scale, adjust R16 for a meter 
reading of 30 percent. 
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h . Return the METER switch to the TOTAL MOD 
position. 

5.4,8 PEAK LIGHT ADJUSTMENT (900C-l, 900C-1A, 
900C-1B, 900C- 1C). 

a. Modulate the transmitter 100 percent as indicated 
on the monitor front paenel meter with a 400- cps in
put signal. 

b. Turn the PERCENT MODULATION control until 
the PEAKS light flashes intermittently. The PERCENT 
MODULATION control should indicate 100 exactly. 

c. Modulate the transmitter 50 percent as indicated 
on the monitor front panel meter with the 400-cps 
signal. 

ct. Turn the PERCENT MODULATION control until 
the PEAKS light flashes intermittently. The PER
CENT MODULATION control should indicate 50 
exactly. 

e. If the conditions of steps b and ct are not met, 
proceed with the remaining steps of this procedure. 

f. Remove the PERCENT MODUIA TION adjustment 
knob from its shaft. 

g. Modulate the transmitter 100 percent, as indicated 
on the monitor front panel meter, with a 400-cps signal. 

h. With the transmitter modulated 100 percent, rotate 
the PERCENT MODULATION control until the PEAKS 
light flashes intermittently. Replace the PERCENT 
MODULATION knob so that knob points to l0Opercent 
with the PEAKS light flashing intermittently. 

i. Reduce the transmitter modulation to 50 percent 
as indicated on the monitor. 

j. Rotate the PERCENT MODULATION control until 
the PEAKS light flashes intermittently . The control 
should indicate 50 percent modulation. 

k. If the PERCENT MODULATION control indicates 
more than 50, perform step 1. If the PERCENT MODU
LATION control indicates less than 50, perform step m. 

l. Adjust Rl8 slightly in the clockwise direction and 
repeat steps f through k. 

m. Adjust Rl8 slightly in the counterclockwise direc
tion and repeat steps f through k. 

NOTE 

Potentiometer Rl8 determines the threshold 
spread and also affects the center of this 
spread, Each time R18 is adjusted, the PER
CENT MODULATION knob must be readjusted 
on its shaft. The final adjustment will result 
in tracking between the front panel meter and 
the PERCENT MODULATION control at 50 and 
100 percent modulation levels. 

n. Tighten the PERCENT MODULATION knob 
securely. 

5.4.9 19-KC TUNING ADJUSTMENTS (900C-1, 
900C-1A ONLY). 

a. Remove the 19-kc amplifier card from the moni
tor and place it on the card extender connected in its 
place. 

SECTION 5 
Maintenance 

b. Place a short jumper across capacitor C555. 
c. Connect a Tektronix 545A high impedance probe 

to the collector pin of transistor Q550. 
q. Apply 19 kc ±5 cps modulation to the transmitter 

and adjust the transmitter for 10 percent modulation 
as indicated on the monitor front panel meter. Monitor 
the 19- kc output with an HP-524D frequency counter. 
The METER switch should be in the TOT AL MOD 
position. 

e. Adjust L551 for maximum 19-kc voltage as indi
cated on the oscilloscope. 

f. Remove the jumper from across C555 and adjust 
L553 for a minimum oscilloscope indi cation. 

g. Remove the card extender and replace the 19-kc 
amplifier card in its socket. 

5.4.10 PILOT MODULATION ADJUSTMENT (900C-l, 
900C - 1A ONLY). 

a. Connect an audio signal generator, an HP-400L 
audio voltmeter, and an HP-524D frequency counter to 
the transmitter exciter audio input. 

b. Place the 900C-l() METER switch in the TOTAL 
MOD position. 

c. Apply 19- kc ±5-cps signal to the transmitter. 
Modulate the transmitter 100 percent as indicated on 
the monitor front panel meter. 

d. Note the transmitter audio input voltage as indi
cated on the HP-400L audio voltmeter. 

e. Adjust the transmitter audio input voltage to 3/ 10 
that noted in step d. This modulates the transmitter 
30 percent. 

f. Place the METER switch in the PILOT MOD 
position. 

g. The front panel meter should indicate 30 percent 
modulation as read on the lower scale. 

h. If the requirement of step g is not met, adjust 
R15 for a reading of 30 percent as indicated on the 
monitor front panel meter lower scale. 

i. Return the METER switch to the TOT AL MOD 
position. Remove the test equipment from the trans
mitter audio input. 

5.4.11 38-KC TANK CIRCUIT TUNING {900C-l, 
900C-1A ONLY). 

a. Apply a pilot carrier from the stations stereo 
generator. Do not apply audio to the stereo generat or. 

b. Place the SUB CARRIER PHASE CAL switch to 
the NOR position and note the monitor front panel 
meter reading. Adjust this reading with the METER 
ADJUST control to 100. 

c. Switch the SUB CARRIER PHASE CAL switch 
to the REV position and note the meter reading. 

d. The meter readings in steps b and c should be 
equal. If these readings are not equal, adjust L450 
on the stereo demodulator card until the readings in 
the NOR and REV positions are the same. This reading 
should be adjustable by the METER ADJUST control 
for a reading of 100. 

e. Retur~ the SUB CARRIER PHASE CAL switch 
to the OFll' position. 
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AUDIO 
IN PUT 

OFF 

)TI 

-{[j 

/ '-1L~R! 

/~ 
L __ - ...:. - - - - 7 

I 

J----) 
I 
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1 

I 

NOTE: 

______, 
220 

1800 

ALL 100 OHM RESISTORS HAVE 
I% TOLE RANCE. 

1800 

100 

100 100 

100 
100 " 100 ;-~--r+ 

LEFT I 

I AUDIO 
OUTPUT 

I 
I 

-~ ~ -
I 
I-
I 

I 

- - - _j 

I 

I 
I r--~-r+ 

RIGHT 

I 
AUDIO 

OUTPUT 
I 

I ~-~-r-
Figure 5-5. Test Switch for Obtaining Stereo Signals 

5.4.12 STEREO DEMODULATOR ADJUSTMENTS 
(900C-1, 900C-1A ONLY). 

The following calibration adjustments must 
only be performed if a Collins 786M- 1 Stereo 
Generator and a Collins A830-1 10 W Wide
Band FM Broadcast Exciter is available for 
use as the transmitter stereo input equipment. 

a. Construct a stereo test switch as illustrated in 
figure 5-5. 

b. Connect the stereo test switch and audio generator 
to the 900C-1 ( ) and the station transmitting equipment 
as indicated in figure 5- 6. 

c. Place the station's transmitting equipment in the 
stereo mode. 

ct. Set the stereo test switch in the L=-R position. 
Place the ·modulation monitor METER switch in the 
TOTAL MOD position. 

e. Adjust the transmitter to modulate 100 percent 
as indicated on the modulation monitor with a 400-cps 
input signal. 

f. Repeat paragraph 5.4.11 to calibrate the monitor 
38-kc phasing. 

5-8 

g. Check the pilot carrier phase adjustment of the 
station' s stereo generator. Adjust if necessary. This 
adjustment technique is given in the 786M-1 Stereo 
Generator instruction book. The adjustment must be 
set for optimum performance in order to complete the 
remaining monitor demodulator adjustments. 

h . Place the stereo demodulator card on the card 
extender and remove transistor Q451 from its socket. 
Place a jumper between TP450 and TP451. 

i. Place the station's stereo generator in the monau
ral mode and modulate the transmitter 100 percent with 
a 400-cycle input signal. 

j . Place the 900C - 1( ) METER switch in the LEFT 
AUDIO position and note the meter reading. 

k. Place the 900C- l ( ) METER switch in the RIGHT 
AUDIO position and again note the meter reading. 

1. If the readings of steps j and k are not equal, 
equalize these readings by adjusting the right channel 
gain adjustment, R34. 

m. Again check the adjustment by repeating steps 
j through l. 

n. Replace transistor Q451 in its socket and remove 
the jumpe r between TP450 and TP451. Remove the 
card extender and the stereo demodulator card and re
place the stereo demodulator card in its socket. 

o. Place the stereo generator in the stereo mode. 
Place the test switch to the L =R position. 

p. Modulate the transmitter 100 percent as indicated 
on the modulation monitor with a 400-cps signal. 

.. 
.------. 
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AUDIO 
GENERATOR 

HP 2OOCD 

STEREO 
TEST 

SWITCH 
(FIG. 5-5) 

~-G-Es-:E-ER-RAE-TO_o_: ·-~~2 ,---w-~-~E-c~~~-:-~-D--, lr'"',OOC-" I 

786M-I A83O-2 FM MODULATION 

(SEE NOTE) (SEE NOTE) MONITOR 

NOTE: 

REPLACE PRE-EMPHASIS NETWORKS WITH 

18D8 FLAT ATTENUATOR NETWORK. 

Figure 5-6. Test Setup for Stereo Demodulator Adjustments 

q. Place the 900C-l ( ) METER switch in the LEFT 

AUDIO position and note the meter reading. 

r. Place the 900C-l() METER switch in the RIGHT 

AUDIO position and again note the meter r eading. 

s . If the readings of steps q and r are not equal, 

equalize these readings by adjusting the stereo 

demodulator balance adjustment, R29. 

t. Place the 900C-l ( ) METER switch in the LEFT 

AUDIO position. 
u. Place the t est switch in the L =R position and 

note the modulation monitor meter r eading. 

v . Place the test switch in the L=-R position and a gain 

note the m ete r r eading. 
w. If the readings of steps u and v are not equal, 

equalize the readings by adjusting the ste r eo demodu

lator channel separation adjustment, R31. 

x. Recheck the preceding adjustments by switching 

the METER switch to the LEFT AUDIO and RIGHT 

AUDIO positions while the modulation is alternately 

switched from L=R to L=-R. All four meter readings 

should be the same. If thes e readings are not the 

same, r epeat steps o through w. 

y. Place the METER switch to the RIGHT AUDIO 

position. 
z. Set the test switch in the left only position and 

m odulate the transmitter 100 percent with a 400-cps 

signal. 
a a . Adjust R31 fo·r maximum channel separation by 

s etting R31 for a minimum meter reading. 

NOTE 

When adjusting R31, the m eter sensitivity must 

be increased. Move the DECIBELS switch 

clockwise as the channel separation is 

increa s ed. 

5-9/ 5-10 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

JT EM 

Cl 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

CI0 

C!l 

Cl2 

Cl3 
C14 

CRJ 
CR2 

CR3 

CR4 

CR5 

DSI 

DS2 

DS3 

DS4 
Fl 

F2 

FLl 

FL2 

DESCRIPTION 

900C-l() FM MODULATION MONITOR 

CAPACITOR, FIXED, MICA: 1000 uuf ±50'1,, 500 
v de: Electrn Motive part no. DM !9 Fl02V500WV 
CAPACITOR, VARIABLE, AIR: plate meshing 
type: 100. 5 uuf max , 6 uuf min capacity; 
aluminum or brass plates 
CAPACITOR, FIXED, MICA: 100 uul ±5%, 500 
v de : Elec tro Motive part no. DM15 F!0I J500WV 
CAPACITOR, FIXED, MICA: 7500 uuf ±5%, 500 
v de : Electro Motive part no. DM30F752J 
CAPACITOR, FIXED, PAPER: 0. l uf ±20'1,, 
400 v de; Sprague Electric Co. part no. 
160P l0404 
CAPACITOR. FIXED. ELECTROLYTIC: 1000 uf 
- IO% + 10orro, 50 v de: Sprague Electri c Co. part 
no. D33643 
CAPACITOR. FIXED. ELECTROLYTIC: same 
as C6 
CAPACITOR, FIXED, E LECTROLYTIC: same 
as C6 
CAPACITOR, FIXED, ELECTROL YTIC: 500 uf 
-10% + l 00'b, 50 v de: Sprague Electric parl no . 
D34998 
CAPACITOR. FIXED. CERAMIC: 0. 05 uf - 20% 
+50%, 500 v de: Sprague Electric Co. of 
Wisconsin part no. 33CG8 
CAPACITOR, FlXED, ELECTROLYTIC: 2 ul 
- 10%-100% 50 v de: Sprague Electric part no. 
30D190Al 
CAPACITOR, FIXED, CERAMIC: 10,000 uul 
±20%, 500 v de 
CAP ACITOR . FIXED, PAPER: same as C5 
CAPACITOR, FIXED, ELECTROLYTIC: 500 u l, 
- 10% -t 100°1:, 50 v de: Sprague Electr ic part no. 

D34998 
SEMICONDUCTOR DEVICE. DIODE: type IN830A 
SEMICONDUCTOR DEVICE. DIODE: silicon; 
General Electric Co. pdrt no. 1N538 
SEMICONDUCTOR DEVICE, DIODE: same 
as Cll2 
SEMICO:slDUCTOR DEVICE SET: two hermetica ll) 
scaled si1ic·on voltage rcfore11cc diodes; Motorola 
part no. I0M!0ZBl 
SEMICONDUCTOR DEVICE, DIODE: silicon: 
Raytheon Mfg-. Co. part no. 1 Nl 124A 
LAMP: GLOW: nc.·011, 1/ 4 w , 110-125 v ac, 
s i ng1e c.:onlact bayonet cande labra. T-3-1/ 4 bulb; 
l-3/ 16 i n. h: 5000 hrs ra ted life: w -'o int~rnal 

r esistor: General Electr ic pan no. NE-51H 
LAMP. 1:-IDICATOR; T-3-1/ 4 bulb; 36 v de: 
0. 10 a;nps; General Electric Co. part no. 1822 
LA:\1P. INCANDESCENT: miniature, s ingle 
contact w T -3- 1 4 . clca,· UulU; 28 v: 0 . 17 amp: 
MIL type MSl 5571 - 4 
LAMP. 11\CANDESCENT: same as DS3 
FUSE , CARTRIDGE: glass case, brass ferrules: 
1/ 8 amp, 250 volt: llussman part no. MDL- ! 18 
FUSE. CARTRIDGE: l 2 amp. 250 v: g:las~ case, 
brass ferrules: Bussman part no. MDL-1/ 2 
FILTER. LOWPASS: 5000 ohms input, 5000 
ohms output impedance: 30 cps to 15 . 000 cps pass 
band, 19, 100 cps to 75 . 000 cps stop 0and: 1. 3; 4 
in. by 2 - 3 4 in. by 2-1 3/ 16 in. excl ter minals 
F'ILTE R, BANDPASS: 5000 ohms input. 5000 
ohms output impedance: 23. 000 cps to 53. 000 cps 
frequency r esponse: 30 cps to 15 . 000 cps and 
59. 000 cps to 75 . 000 cps stop band: 1-3, 4 111 by 
2-3 4 in. by 3- 13 16 in. , exc l tern:inals 

COLLINS 
PART NUMBER 

522-3275- 00 

912- 3001-00 

922- 0024-00 

912-28 16- 00 

912-2726- 00 

931 -5491-00 

183 - 1403-00 

183- 1403- 00 

183-1403-00 

183-1575-00 

913-3153-00 

183-1183- 00 

913- 3013- 00 

931-5 49 1-00 
183-1575-00 

353- 1526- 00 

353- 1526- 00 

353-1238- 00 

353-1301 -00 

262-0680-00 

262-0353-00 

?62-3270-00 

262- 3270- 00 
264-0290- 00 

264-0293-00 

673- 1014-00 

673- 1015-00 

!TE,f 

FL3 

FL4 

FL5 
.JI 

J2 

J3 

J4 

,15 

J6 

J7 

JS 

J9 

Jl0 

Jll 

J l 2 

J 13 

J14 
J!5 
J l6 

J 17 
J\8 
,119 
J20 
J2 I 
J22 
J23 
J24 
Kl 

Ll 

Ml 

RI 

R2 

R3 
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DESCH I 1-'T!Ol\ 

FILTEa. IIIGHPASS: 5000 ohms input, 5000 ohms 
output i1~pedancc; 59, 000 cps and above. 67. 000 
cps frequency response: 30 <..:ps to 5 3 . 000 cps stop 
band; 1- 11/ 16 in. by 2-1/ 16 in. by 3-1/ 8 in. cxcl 
terminals 
FILTER, LOWPASS: 600 ohms input, 600 ohms 
output impedance: 50 cps to 53,000 cps, 50 c.:ps 
to 75,000 cps

1 
400 kc to 1200 kc frequency 

response: 1- l 1/ 16 in. by 2- 1/ 16 in. by 3- 1/8 in. : 
excl terminals 
FILTER. LOWPASS: same as F'LI 
CONNECTOR . RECEPTACLE, E LECTRICAL: 
22 contacls, 5 arnps; Amphe no l Borg Electronic 
Corp. part no. 143- 022-0!- !1 06 
CO:-INECTOR, RECEPTACLE , ELECTil!CAL: 
same as Jl 
CONNECTOR, RECEPTACLE, ELECTRICAL: 
same as Jl 
c or-:NECTOR, RECEPTACLE, ELECTRICAL: 
same as J l 
CONNECTOR, RECEPTACLE , ELECTil!CAL; 
same as Jl 
CO NNECTOR, RECEPTACLE, ELECTRICAL: 
same as Jl 
CONNECTOR, RECEPTACLE, ELECTRICAL: 
same as Jl 
CONNECTOR, RECEPTACLE, ELECTRICAL: 
same as Jl 
CONNECTOR, RECEPTACL E, ELECTRICAL: 
sam e as Jl 
CONNECTOR, RECEPTACLE, ELECT RICAL: 
same as Jl 
COI\NECTOR, RECEPTACLE, ELECTRICAL: 
sam.e as JI 
J ACK, TELEPHONE: s teel , panel mtd. 5/ 8 in. 
od by 27/ 32 in. l g: Sw itchcralt part no. 3505 F 
CONNECTOR, RECEPTACLE, ELECTRICAL: 
3 female contacts: 15 a.mp, 125 v de: panel mtg: 
Pass & Seymour Inc. part no. OS- 2001 
JACK, T ELE PHONE: same as J12 
JACK, TELEPHONE: same as Jl2 
CO'.'INECTOR, RECEPTACLE, ELECTRJCAL: 
3 m ale coniacts: 125 volts; 7 amps: T ower Mfg-. 
Corp. part no. H- 1061 
JACK, TELEPHONE: same as Jl2 
JACK, TE LEPHONE: same as J 12 
JACK, TE LEPHONE: same as J!2 
JACK, TELEPHONE: same as J l 2 
J ACK, TELEPHOI\E: same as Jl2 
JACK. TELEPHONE: same as J 12 
JACK, TELEPHONE: same as Jl2 
JACK, TELE PHONE: s ame as ,J 12 
RELAY, ARMATURE: 4 C: low l evel or up LO 2 
amps a t 2 8 v, resistive; 24 v de nom coil voltage, 
650 ohms .1: 1011 at , 25 deg: C coil res istance: c::01\ 

tinuous duty cycle: Pouer & Brumfield part no. 
KHP 17D13 
CO[L. RADIO FREQUENCY: single layer wound, 
~20- 22 AWG wire: 3. 90 uh inductance. 2. 40 ohms 
de resistance, 280 ma de current: MIL type 
MSl6225-l4 
AMMETER. DIRECT CURRE;,IT; 0 10 500 ua, 6 10 
ohms meter resistance: 3. 125 in. by 4. 060 i n. by 
5. 03 I in 
RESISTOR, F'IXED, COMPOSITION: 68 ohms 
± JO<( , 2 w: LvlfL type RC42GF680K 
RESISTOR, FIXED, COMPOSITION: 180 ohms 
cIO';,, 2 w; MIL type RC42GF181K 
RESISTOR, FIXED, COMPOSITIO1'; 10,000 ohms 
-:: 10'<,. 1 4 w: J'vllL typl' HC07GF103K 

COLL!l\S 
PART ~ u,rnt:R 

673- 1016- 00 

673-1013 - 00 

6?3- 1014- 00 
372-7257 - 00 

372-7257-00 

372-7257 -00 

372-7257-00 

372-7257-00 

372 - 7257-00 

372-7257 - 00 

372-7257- 00 

372-7257 - 00 

372- 7257- 00 

372- 7257-00 

360- 0195-00 

368-0115 - 00 

360-0195- 00 
360-0195- 00 
368-0207 - 00 

360- 0195- 00 
360-0195-00 
360-0195-00 
360-0195-00 
360-0195-0Q 
360- 0195 - 00 
360- 0195-00 
360-0195 - 00 
970-2257-00 

240- 1575-00 

158 - 0725-00 

745-5603 - 00 

715-562 1-00 

745-0785 - 00 

6-1 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

SECTION 6 
Parts List 

ITEM 

R4 

R6 

R7 

R8 

R9 

RIO 

RI! 

Rl2 

R13 

Rl4 

R15 

Rl6 

Rl7 

Rl8 

R l 9 
R20 

1121 

1122 
1123 

1124 

H25 

R26 
1127 
1128 

1129 

1130 
R3 1 

1132 
R33 

R34 

R35 

1136 

R37 

R38 

R39 

R40 

1141 

R42 

R43 

R44 

R45 

R46 
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DESCRIPTIOK 

RESISTOR, FIXED, FILM: 3160 ohms ±l"b, 
1/ 4 w: MIL type RN65B3161 F 
RESISTOR, FlXED, COMPOSITION: 8. 200 ohms 
±10"/,, 1/4 w: :11IL type RC07GF822K 
RESISTOR, FIXED, COMPOSITION: 10. 000 
ohms ±to<'b, 1/ 2 w; ,vt! L type R.C20GFl03K 
RESISTOR, FIXED, COMPOSITION: 3,900 ohms 
±10%, 1/4 w: MIL type RC07GF392K 
RESISTOR, VARIABLE , COMPOSITION: 5,000 
ohms ±20%, 0. 2 w: Chicago Telephone Supply Co. 
part no. 376- 0205- 00 
RESISTOR, FIXED, FIL:11: 6 19 ohms ± l 'l,, J/ 4 w: 
MIL type RK65B6!90F 
RESISTOR, VARIABLE, COMPOSITION: 250 
ohms ±2D% 0. 2 w; Chicago Telephone Supply Co. 
part no. 376- 0 20 1 - 00 
RESISTOR, VARIABLE COMPOSITION: 250 ohms 
±201,, 0. 2 w 
RESISTOR, FIXED, FILM: 3,830 ohms ± 1'!,, 
1/ 4 w; MIL type RN65B385 l F 
RESISTOR, FIXED, FILM: 1,000 ohms ± 1%, 
1/ 4 w; MIL type RN65B1001 F 
RESISTOR, VARIABLE, COMPOSITION: same 
as RB 
RESISTOR, VARIABLE, COMPOSITION: same 
as R8 
RESISTOR, VARIABLE, COMPOSITION: same 
as R8 
RESISTOR, VARIABLE, COMPOSITION: same 
as RB 
RESISTOR. VARIABLE, COMPOSITION: same 
as RB 
RESISTOR, FIXED, COMPOSITION: same as R5 
RESISTOR; FlXED, FILM: 4,640 ohms ±1%, 1/ 4 
w; MIL type RN65B464! F 
RESISTOR, FIXED, FILM: 68 1 ohms±!%. 1/ 4 
w; MIL type RN65B6810F 
RESISTOR, FIXED, COMPOSITION: same as R7 
RESISTOR, FIXED, COMPOSITION: I, 000 ohms 
±I0°i,, 1/ 4 w; ~1IL type RC07GF102K 
RESISTOR, FIXED , WJREWOUND: 5. 0 ohms 
±10°1,, 5 w: IRC pa rt no. PW5-5R00-10 
RESISTOR, FIXED, WJREWOUND: 18 ohms ±5%, 
6. 5 w: Dale Products part no. HS-5 
RESISTOR, FIXED, WIREWOUND: same as R25 
RESISTOR, FIXED. WIREWOUND: same as R25 
RESISTOR, FIXED, WIREIVOUND: l, 200 ohms 
±ID"&, 1/4 w; MIL type RC07GF122K 
llESISTOR, VARIABLE, CO MPOSITION: 1,000 
ohms ±20%, 0 .2 w;Chicago Tel ephon~ Supply Co. 
part no. 376- 0203- 00 
RESISTOR, FIXED, COMPOSITION: same as R28 
RESISTOR, VARIABLE, COMPOSITION: same 
as RS 
RESISTOR, FIXED, F'ILM: same as R!3 
RESISTOR, FIXED, FILM: 12, !00 ohms ±!%, 
1/ 4 w: MIL type RN65Bl2!2F 
RESISTOR, VARIABLE, CO?\1POSJTION: same 
as RB 
RESISTOR. F'IXED, FILM: 8 . 250 ohms±!%, 
1/ 4 w: MIL type RK65B8251F 
RESISTOR. FIXED. FILM: 42. 200 ohms ±!%, 
I 8 w: MIL type RK60B4222F 
RESISTOR. FIXED, FILM: 3160 ohms ±l'i, , 
1 18 w: MIL type RK60B3 161 F 
RESISTOR, FIXED, FILM: 28. 700 ohms ± l "f,. 
I 8 w: MIL type Rl\6082872 F' 
RESISTOR, FIXED, FILM: I, 330 ohms ±I"(,, 
1/ s w: MIL type RN60B!33!F 
RESISTOR, FIXED, FILM: 4640 ohms ± l "o, l .1 8 
w: MIL type RN6084641 F 
RESISTOR, F'IXED, FILM· 383 ohms t l"i,, I •8 
w: MIL type RN60B3830F 
RESISTOR, FIXED, FILM: I. 780 ohms ! !'1,, 
I 8 w: MIL type RN608!78lf 
RESISTOR, FIXED, FILM: 110 ohms ±111,. 1 8 w: 
MIL type RK60BI I00F 
RESISTOR, FIXEO, FI LM: 3 16 ohms ±l'"h. 1 8 w: 
MIL type RN60B3160F' 
RESISTOR. FIXED, WIREWOUNO: 1500 ohms 
±3'o. 25 w 
RESISTOR. FIXED. FILM: 90. 9 ohms ± 11~ . I 8 
w: MIL type RN60B90R9F 

COL L!'.'IS 
PART :<U:l'IBER 

705-7120-00 

745-0782- 00 

7 45-1394-00 

745-0770- 00 

376-0205-00 

705-7086-00 

376 - 0201 - 00 

376-4604-00 

705- 7124-00 

705-7096-00 

376-3205-00 

376-0205-00 

376-0205- 00 

376-0205- 00 

376- 0205- 00 

745- 0782-00 
705- 7128-00 

7 05-7088-00 

7 45- 0770- 00 
745-0749-00 

710-9105-00 

747- 5425 - 00 

745- 5425- 00 
745- 5425 - 00 
7 45-07 52-00 

376-0203-00 

745-0752-00 
376-0205 - 00 

705-7096 - 00 
705-7148-00 

376-0205-00 

705- 7140-00 

705-6674-00 

705- 6620- 00 

705-6666-00 

705-6602-00 

705-6628-00 

705-6576-00 

705-6608-00 

705-6550-00 

705- 6572- 00 

747-8676-00 

705- 6546-00 

ITE1I 

R47 

R48 

R49 

R50 

R51 

1152 

R53 

R54 

R55 

R56 

1157 
R58 

R59 
R60 

SI 

S2 

S3 

S4 

S5 

S6 

S7 

Tl 

T2 

TB! 

XDS! 

XDS2 

XDS3 

XDS4 
XFI 

XF2 
XY! 

YI 

CI00 

DESCHIPT!O:< 

RESISTOR, VARIABLE. COMPOSITIO:<: 250 
ohms ±?Or;.. 1 4 w 

RESISTOR. FIXED, COMPOSIT!OJ\: 180 ohms 
±I0' ; , l 4 w: MIL type RC07GFl8IK 
RESISTOR. FIXED. FILM: 34. 8 ohms ii';., I 8 
w: ,1IL t ype RN60834R8 F' 
RESISTOR, FlXED, FILM: l. 960 ohms ± I'" 
I 4 w: MIL type RJ\65BJ96! F 
RESISTOR, VARIABLE, WIHEIVOU:\D: 500 
ohms ± IO'(;. 2 w: MIL type RA20:-..1ASD50 1A 
RESISTOR, FlXED. FILM: 51. 1 ohms ±Ir-;. _ 
1 4 w : MfL type R~65B5 IR! F 
RESISTOR_ FIXED, COMPOSITION: 47 . 000 
ohms ±!Or-a. l 4 \V : l'vlIL type RC07GF473K 
RESISTOR, FIXED, COMPOSITION: 0 . IO 
megohm ~ l O'h. 1 1 w: MIL type RC07GFI04K 
RESISTOR, F'IXED, FILM: 619 ohms±!'-,, 
I 8 w: MIL type RN60B6I90F 
RESISTOR, F IXED, FILM: 12,100 ohms±!%, 
1/ 8 w: MIL type RN6081212F 
RESISTOR, FIXED. FIL:11: s ame as 1121 
RESISTOR. FIXED. COMPOSITIO;,1: 330 ohms 
±!0'l,. i w: MIL type RC32GF33IK 
TlESISTOR, FIXED. FILM: same as R20 
RESISTOR, FIXED. FILM: 17. 8 ohms t lO' i,. 
I 8 w: MIL type RN60B!7R8 f 
SWITCH, ROTARY: ID circuit. 10 pole. IO 
position, 5 section; 10 movi11g contacts. 71 
fixed contacts 
SWITCH, ROTARY: 6 circuit. 6 pole. 2 1>0si tio11 
2 section: 6 mo\'ing contacts. 18 nxed c-ontacts 
SWITCH. ROTARY: 3 circuit. 3 pol~. 2 
position, I section: 3 movi ng contacts. 7 fixed 
contacts 
SWITCH, llOTARY: I circutt, l pole. 2 
position, 1 section: I moving contact. 3 fixed 
contacts 
SWITCH, ROTARY: 5 c t rcuit. 5 pole. 3 
position . 2 section; 5 moving contacts. 13 fixed 
contacts 
SWITCH . TOGGLE: DPST: 125 v ac, 15 amps. 
250 v ac, 10 amps: Cutler- Hammer, Inc part 
no 756!K4 
SWITCH, ROTARY: 1 circuit. 1 pole . 6 
position, 1 sectiot1: 1 moving co!llacl. 8 Cixcd 
contacts 
TRANSFORMER. POWER, STEP- DOWN: 
primary 120 ohms, 240 ohms; secondary 78 
ohms, CT, 28 ohms: 50/ 60 cps: continuous 
duly cycl e; Sta11cor E lectronics part no 327 40 
TRANSFORMER, AUDIO FREQUENCY: primary 
50 ohms, secondary IO, 000 ohms: 50 to 45, 000 
cps frequency response: continuous duty cycle 
TERMINAL BOARD: phenolic: 12 terminals: 
0. 250 in. by 0. 6875 in. by 5. 187 in. : Howard 
B. Jones, Division of Cinch Mfg. Corp. part 
no, 353- 18- 12 - 001 
LIGHT, INDICATOR: [or use with T-3-1/4 
miniature bayonet Uase bulb, polished chrome: 
Dialight part no 81410- 1- PC 
LIGHT, INDICATOR: smooth fr osted slip- lit 
lens, used w/ type miniatur e bayonet base 
G-4 1/ 2 or T-3 1 4 lamps i11d icator 1 solder 
lug terminals: illtls hardware 
LAM P HOLDER: for use with T-3-1 4 minia
ture bayonet base lamp: MIL type MS90282- 3 
LAMPHOLDER: same as XDS3 
FUSEHOLDER: for use wilh ( l- 1 4 x l ' 4) 
fuses. 15 amps, 250 volts: Bussman Fuse Co 
par! no . HKP-HJR 
FUSEHOLDER: same as X Fl 
SOCKET, ELECTRO!\ TUBE: octal contact: 
moldt:>d constructio n; low lo.s.s c·o111p0S ition: 
5 8 in. h, 1-7 64 in. dia , 1-7 8 in. lg, excl 
te rminals and contacts: M IL type TS101P0 1 
OVE:,i, CRYSTAL: [or two HC- 6U crystal 
hold<'rs. 75 deg C o ven temp. 115 v ac 10 w 

he ate r rat in~: James Knight Co. part no. 
900-0069 

OSCILLATOR - TRIPLER - :VllXER Al 

CAPACITOR. F'IXED, MICA: 470 uuf ;5'1, 
S00 \. de : Elec·tro M otin• Mfg. Cn pa.rt no. 
OrvI 19 F471.J500WV 

COLLI="S 
P.-\l1T :<UMBER 

376-2483-00 

745 - 0722- 00 

705 - 6526-00 

705-71 10-00 

750-05 10 - 00 

705- 7034-00 

745-0809- 00 

745- 082 1- 00 

705-6586- 00 

705- 6648 - 00 

705 - 7088-00 
745- 3331-00 

705-7 128-00 
705-6512-00 

259- I 954-00 

259- 1955- 00 

259- 1956- 00 

259- I 957 - 00 

259 - 1958-00 

266- 0099- 00 

259-1959-00 

044-13 !0-662 

044- 1288-667 

367-0020-00 

262-0093-00 

262-1271-00 

262-0913-00 

262-0913-00 
265-1019-00 

265- IO I 9-00 
220- 1121-00 

292 - 0 184-00 

528-0430- 00 

9 12- 2974- 00 
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lTEM 

C!0l 

Cl02 
CI03 
C104 

C105 

CJ06 

CJ07 

C!0B 

CJ09 

C I I0 

Clll 

C112 

Cl 13 

Cl 14 
Cl15 
C l 16 

Cl17 
Cl18 
Cl 19 
CRI00 

LI00 

LIO! 

L102 
L103 
L104 

Q!00 
QI0I 

Q!02 
Q!03 
Rl00 

RIO! 

R102 

RJ03 

R!04 

R105 

Rl06 

R107 

R108 

Rl09 

R 110 

Rill 

RI 12 

Rll3 

DESCR1PT10::-: 

CAPACITOR, FlXED, CERAMIC: 0. I u! - 20'o 

+aor;, 50 v de: Sprague Electric Co. part no. 

J3C41 
CAPACITOR, FIXED. CERAMIC: same a, CI0I 
CAPACITOR, FIXED, CERAMIC: same as CI0I 

CAPACITOR, FIXED. PAPER: 0. 01 uf ±20' o. 
200 v de: Sprague ElecLric part no. 160Pl0302 
CAPACITOR, FIXED, 1'11CA: 47 uuf ~51,. 500 
v de: Electro Motive part no. DMl5E470J500WV 

CAPACITOR, FIXED, MICA: 1000 uu! 151,. 

500 v de: Electro Motive part no. 

OM 19 F' 102J500WV 
CAPACITOR, FlXED, MICA: 18 uuf ±I0'l,, 500 

v de: Electro Motive )1fg. Co. part no. 
D:vil5C180K500WV 
CAPACITOR, F[)(ED, CERAMIC: 1000 uu! 

-20"1, • 100°1,. 500 v de: Erie Resistor Corp. part 

no. 851000 X5U0 102Z 
CAPACITOR. FIXED, CERAM IC: same as 

Cl08 
CAPACITOR, FIXED, CERA:vIIC: same as 
C!08 
CAPACITOR, FIXED, CERAMIC: same as 
CIO! 
CAPACITOR, FIXED, CERAMIC: same as 
CI0I 
CAPACITOR, FIXED, MICA: 120 uuf ±5"1,. 500 
v de; Electro ).1otive Mfg. Co. part no. 
DMI5Fl2IJ500WV 
CAPACITOR, FIXED, CERAMIC: same as CI0I 
CAPACITOR, FlXED. CERAMIC: same as C! 0l 
CAPACITOR, FIXED, MICA: 91 uuf ±5%, 500 
v de; Electro Motive Mfg. Co. part no. 
CM05F910J03 
CAPACITOR, FIXED, PAPER: same as CJ04 
CAPACITOR, VARIABLL J. 8 uuf -12. 40 uur 
CAPACITOR: same as C118 
SEMICONDUCTOR DEVICE, DIODE: silicon; 
hermetically sealed: Motorola Inc. part no. 

IK716A 
COIL, RADIO FREQUENCY: 1. 00 uh ± IO"b 

inductance, 0. 30 ohms de resistance. 900 ma de 

currc,,t rating, MIL type LT7K108 
COIL, RADIO FREQUENCY: 10 uh ±10"1, 
inductance, . 60 ohms de rcsh,tance, 700 ma de 

current rating: MIL type LT7K140 
INDUCTOR: toroid 
INDUCTOR: coil 
COIL, RADIO FREQUENCY: 2000 uh nom 
inductance, 27. 5 ohms de resistance, 0. 1 amp 

current rating, Delevan Electronics Corp. part 

no. 2500-42 
TRANSISTOR: type 2N2380 
TRANSISTOR: germanium; hermetically sealed; 

Philco par t no. 2N2362 
TRANSISTOR: same as Ql0I 
TRANSISTOR: germanium, JETEC type 2N1225 

RESISTOR. F1XED, COMPOSIT ION: 100 ohms 

±J0'l,, 1 w; MIL type RC32GFI0IK 
RESISTOR, FIXED, COMPOSITION: 33 ohms 
=I0'l,, J / 4 w; Ml L type RC07GF330K 
RESISTOR, FIXED, COMPOSITION: 56 ohms 

±10"1,, J/ 4 w; MIL type RC07GF560K 
RESISTOR, FIXED, COMPOSITION: 470 ohms 
±IO't,, 1 4 w; MIL type RC07GF471K 

RESISTOR, FIXED, COMPOSITION: I, 000 ohms 
±10"!,, J/ 4 w: MIL type RC07GFl02K 
RESISTOR, FlXED, COMPOSITION: 2,200 
ohms ±I0'l,, 1/ 4 w: MIL type RC07GF222K 
RESISTOR, FIXED, COMPOSITION: 8. 200 
ohms :t: 101,, l 4 w: MIL type RC07CF822K 
RESISTOR, FIXED, COMPOSITION: 100 ohms 
±10'~, 1/4 w: MIL type RC07GF1J1K 
RESISTOR, FIXED, COMPOSITION: 18,000 

ohms ±IO'l,. 1 4 w: MIL type RC07Gfl83K 
RESISTOR, FIXED, COMPOSITION: 6. 800 

ohms ±10'1,. I 4 w: MIL type RC07GF682K 
RESISTOH. FIXED. COMPOSITlON: same as 

RIOS 
RESISTOR. F[)(ED. C0~1POSITION: same as 

R107 
RESISTOR. FIXF.D. COMPOSITION: 68 ohms 
±10%, l 4 w: MIL lypc RC07GF680K 
RESISTOR, FIXED. COMPOSITION: same as 

R103 

COI.LJ:-.:S 
PART :-.:DiBF.R 

913-3886-00 

913- 3886- 00 
913-3886-00 
931-5500-00 

912-2792-00 

912-3001-00 

912-2763 - 00 

913-3009-00 

913-3009-00 

913 -3009-00 

913-3886-00 

913-3886- 00 

912-2822-00 

913-3886-00 
913-3886-00 
912-2813-00 

931-5500-00 
922- 1007-00 
922-1007-00 
353-2731~00 

240-1568-00 

240- 1600-00 

240-2547-00 

044-5840- 04 
352-0407 -00 

352-0407-00 
352-0135-00 
745-3310-00 

745-0695- 00 

745-0704-00 

745-0737-00 

745-cn 49-00 

745-0761-00 

7 45-0782-00 

745- 0713-00 

745-0794-00 

745-0779-00 

745-0761-00 

745-0713-00 

745-0707-00 

745-0737-00 

RI 14 

Rl15 

Rll6 

Rll7 

R 118 

Rll9 

TI00 
TPI00 

TPI0I 

TP102 

XQI00 

XQI0! 

XQ102 
XQJ03 
XYI00 

Y!00 

CI50 

C151 

Cl52 

C153 

C154 

Cl55 

C156 

Cl57 
C158 

CR150 

CRIS! 

Cl1152 

QJ50 

Ql51 
Ql52 
Q153 
Ql54 
R150 

RISI 

R152 

Rl53 

R154 

R155 

R l 56 

DFSCRlPTIO:S 

RESISTOR, FIXED. CO~IPOS!TIO:<: 680 ohms 

=10'~. I w; MIL <YP~ RC32GF68 lK 
RESISTOR, FIXEn. CO.\1POSITJO:--;: 39. 000 
ohms .i: IO';.. 1 4 w: i\llL typt RC07GF393K 
RESISTOR. FIXED. CO~IPOSITIO:<, 15. 000 

ohms , 10 · . I 4 w: ~IIL type RC07Gfl53K 
RESISTOR. FTXED. COMPOSITIOK: 3 . 300 ohms 
=I0'; . I 4 w: ~IIL type RC07GF332K 
RESISTOR. FIXC:D. CO~IPOSITIO:-.:: same ,ts 

Rl07 
RESISTOR. FIXED. CO~IPOSITIO:-.:: S,llllt' as 

Rl04 
TRANSFORMER: 
JACK. TIP: for use Wtlh standard o. 080 lip 
plu~. double ended: bhtck body: Amp. Jnr. p:wt 

110 2- 582120- 0 
JACK TIP: for use willt s1a11dard 0. 080 llj) plu~. 

doul>le ('J\ded: ~rt.'Y body: Amp. lllc. p:u•t no 

2-582 I 20-8 
JACK. TlP: £o r u~C> with standard 0. 080 tip 

plu~. doulJlc ended: while body: Amp. I11L•. 

part no. 2- 582120- 9 
SOCKET. TRANSISTOR: 3 c:onl,H·l~ spal·cct 0 11 an 

0. 200 rn. dia circle: Elco Corp part no. 3307X 
SOCKET. TRAt-.:SISTOR: 4 cont;,1cts spaced on an 

0. 200 in. dia circle: Elco Corp. part no. 3307 

SOCKET. TRANSISTOR: s,111,e as XQI 0I 
SOCKET . TRANSISTOR: same as XQI 0I 
SOCKET. CRYSTAL: for u w l'rystal size 
HC-6 U and HC-13 U for hon1.onlal or vcrti<•al 

panel mtg: phosphor bronz,, contacts. teflun 

insulation: Augat Oro.s, Inc part no. 8000 AG2 

CRYSTAL UNIT, QUARTZ: 500. 000 kc MIL 

type CR-46 U500. 000KC 

PULSE COU:)IT!NG DEMODULATOR A2 

CAPACITOR, F IXED, CERAMIC: 0. I u! -20'"n 
•80%. 50 v de: Sprague Electric Co. part 110. 
33C41 
CAPACITOR, FIXED. PAPER: 0. OJ ur • 20'n. 
200 v de: Sprague Electric Co. part 110 

160Pl0302 
CAPACITOR. FIXED, MICA: 200 u11! ±5''i,. 500 
v de: Electro Moli,·c part 110. D~115F"l01J500WV 
CAPACITOR, FIXED, ~1ICA: 180 uu! ±5'' . 500 

v de: Electro Motive part no. DM15Fl81,J500WV 
CAPACJTOR, FIXED, MICA: 130 uuf i5'h. 500 
v de: Electro Molivc parl no. OM15F'131J500WV 

CAPACITOR, FIXED, ELl::CTROLYTIC: 250 u! 
-10'~ .. 10or;;. 30 v de: Sprab"UC Etecu·1c p..11·l 110. 

4Yl2B 
CAPACITOR, FIXED, E LECTROLYTIC: snm<' 

as C l55 
CAPACITOR. FIXED. PAPER: same as C:15 I 
CAPACITOR, FIXED. CERAMIC: l000 uul -20', 
-10011. 500 \' de: Erie Resistor Corp. part no. 
85 1000 xsuo 1022 
SE~11CONDUCTOR DEVICE. DIODE: ~crma11i

um: hermetically sealed: JETEC type IN270 
SEMICO:)IDUCTOR DEVICE, DIODE: sam~ as 

CR150 
SEMICONDUCTOR DEVICE, DIODE: sili<'on: 

hermct1cally sea led: ,IETEC type 1N3022A 

TRANSISTOR: .slliron: hermctil·ally scaled: 
JETEC type 2K706 
TRA:)ISISTOR: snme as Ql50 
TRANSISTOR: same as Q l 50 
TRANSISTOR: same as Q J50 
TRAKSISTOR: typo 2:,12380 
RESISTOR. FIXED, COMPOSJTIOK, 5600 ohms 
±IO' .. ,. 1 4 w: MIL type RC07GF562K 

RI':SISTOR, FIXED, COMPOSITIOK: 100 ohms 
±I0!o, I 4 w: MIL type llC07CFI0IK 
RESISTOR, FIXED, COMPOSITION: same as 

RISO 
RESISTOR. FIXED, COMPOSITIOK: I. 500 ohms 

, 10'7', I 4 w: MIL type RC07GF152K 
RESISTOR, FIXED. FILM: 3. 830 ohms .i l'i . 

I 4 w: ~llL type RK65B3831 F 
RESISTOR, FlXED, FIL~I: 681 ohms , 1'; . 
I 4 w: MIL type R::-:65B6810F 
RESISTOR. FIXED. FIL~1: 383 ohms + l'l,, I 4 
w: MIL type Hl\ti5 BJ830 F 

SECTION 6 
Parts List 

COLLl:<S 
P .\RT :<L'~!DF.R 

745-3345-00 

745-0806-00 

745-0791-00 

745-0767-00 

745 -0713-00 

745-0749-00 

360-0277 -00 

360-0275-00 

360 -0276- 00 

352-9903-00 

352-9902-00 

352-9902 - 00 
352-9902-00 
292-0215-00 

528-0431-00 

913-3886-00 

931-5500-00 

912-2837 - 00 

9 I 2-2834-00 

912-2825-00 

183-1901-00 

183-1901-00 

931-5500-00 
91 3-3009- 00 

353-2018-00 

353-2018-00 

353-1317-00 

352- 0195- 00 

352-0195-00 
352-0195-00 
J52 - 0195-00 

745-0716-00 

745-0713- 00 

745-0776-00 

745- 0755-00 

705 -7124-00 

705-7088-00 

705··7076-00 

6-3 
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SECTION 6 
Parts List 

ITEM 

R157 
R I58 

Rl59 

Rl60 

R161 

Rl62 
RI63 

R164 

Rl65 

R!66 
Rl67 

RI68 

R!69 

R170 

TPI50 

TP151 

XQI50 

XQl51 
XQ152 
XQ!53 
XQ154 

C200 

C201 

C202 

C203 

C204 

C205 

C206 

C207 

C208 

C209 

C210 

C211 

L200 

L201 

Q200 
Q201 

Q202 
Q203 

6-4 

DESCRIPTION 

RESISTOR, FlXED 1 FIL;\1: same as RIS4 
RESISTOR, FIXED, FILM: 38. 3 ohms ±1"/i, 
I/ 4 w; ~11L type RN65B38R3 F 
RESISTOR, FIXED, FILM: 2, 150 ohms ±l"i,, 
1/ 4 w; MIL type R::,J65B2151F 
RESISTOR, FIXED, FILM: 383 ohms ± 1%, I/ 2 
w; MIL type RN70B3830 F 
RESISTOR, FIXED, FILM: 1,000 ohms ±1%, 
1/4 w; MIL type RN65B1001 F 
RESISTOR, FIXED, FILM: same as R159 
RESISTOR, FIXED, FILM: 1000 ohms ±l °'o, 
1/2 w; MIL type RN70BJ00IF 
RESISTOR, FIXED, F'lLM: 12,100 ohms ±l°b, 
1/4 w; MIL type RN65B1212 F 
RESISTOR, F'!XED, F'ILM: 10,000 ohms ±l"i,. 
1/4 w: MIL type R1'65B1002F . 
RESISTOR, FIXED, FILM: same as Rl61 
RESISTOR, FIXED, FILM: 619 ohms ±1%, 
J/ 4 w; MIL type RK65B6 190F 
RESISTOR, FIXED. F ILM: 825 ohms ±1%, 
J/ 4 w; MIL type R::,J65B8250F 
RESISTOR, FIXED, COMPOSITION: same as 
Rl51 
RESISTOR, FIXED, COMPOSITION: 100 ohms 
±10"1,, I w; MIL type RC32GF10IK 
JACK, T[P: for use with standard 0. 080 tip 
plug, double ended; white body; Amp. Inc. part 
no. 2-582120-9 
JACK, TIP: for use with standard 0. 080 tip plug, 
double ended; black body; Amp, Inc. part no. 
2-582120-0 
SOCKET, TRAt-:SISTOR: 3 contacts spaced on an 
0. 200 in. dia circle; Elco Corp. part no. 3307X 
SOCKET, TRAKSISTOR: same as XQI 50 
SOCKET, TRANSISTOR: same as XQI50 
SOCKET, TRANSISTOR: same as XQ150 
SOCKET, TRANSISTOR: same as XQ150 

PHASE SPLITTER A3 

CAPACITOR, FIXED, E LECTROLYTIC: 20 uf 
~ IO°b to ... JOO%, 25 v de; Sprague Electric Co. 
part no. 40D181A2 
CAPACITOR, FIXED, E LECTROLYTIC: same 
as C200 
CAPACITOR, FIXED, ELECTROLYTIC: 250 uf 
- 10% to +100%, 30 v de; Sp1·ague Electric Co. 
part no. 4Y 12B 
CAPACITOR, F'!XED, EL ECTROLYTIC: same 
as C200 
CAPACITOR, FIXED, ELECTROLYTIC: 50 ul 
-JO'!, +I00"i,, 50 v de: Sprague Electr ic Co. part 
no. D33003 
CAPACITOR, FIXED, ELECTROLYTIC: same 
as C200 
CAPACITOR, FIXED, ELECTROLYTIC: same 
as C202 
CAPACITOR, FIXED, CERAMIC: 0. 01 uf - 20"1, 
+80rb, 100 v de: Erie Resistor Corp. part no. 
855502 X5G0 103P 
CAPACITOR, FIXED, ELECTROLYTIC: same 
as C200 
CAPACITOR, FIXED, ELECTROLYTIC: 100 ul 
- 10 +JOO<"{,, 25 v de: Spra~rue E lectric part no. 
30034489 
CAPACITOR, FIXED, ELECTROLYTIC: same 
as C204 
CAPACITOR, FIXED, ELECTROLYTIC: same 
as C204 
COIL, RADIO FREQUENCY: 2000 uh nom 
i11ducl:1nce1 27. 5 ohms d<.· resistance, 0. 1 a1np 

current rating: Delevan Electronics Corp. parl 
no. 2500-42 
COIL, RADIO, FREQUENCY: sing-le !aver 
wound n20 -22 AWG wire: 2. 20 uh i nducfance, 
1. 00 ohms de resistance, 500 ma de current: 
MS type :VIS16225-1 l 
TRANSISTOR: ger manium: JETEC type 2N1225 
TRANSISTOR: sil icon; hermetically sealed: 
JETEC type 21'697 
TRANSISTOR: same as Q201 
TRANSISTOR: hc,nnetically sealed: PNP 
gcrmaniurn: JETEC type 2N 1175A 

COI.Ll'IS 
P.\TTT :'CDIBER 

705-7 124-00 
705-7028-00 

705-7112- 00 

705-7576-00 

705-7096-00 

705-7112- 00 
705-7596-00 

705-7148-00 

705 -7144-00 

705-7096-00 
705 -7086- 00 

705 -7092-00 

745-0713- 00 

745-33)0-00 

360-0276- 00 

360-0277-00 

352-9903-00 

352-9903-00 
352-9903-00 
352-9903-00 
352-9903-00 

528-0432-00 

183- 1365-00 

183-1365-00 

183 - 1901-00 

183- 1365-00 

183- 1398-00 

183-1365-00 

183-1901-00 

913-3680-00 

183-1365-00 

183-1192- 00 

183-1398-00 

183- 1398-00 

240-2547-00 

240-157 2-00 

352-0135-00 
352-0197-00 

352-0197-00 
352-0315-00 

ITEi\i 

R200 

R201 

R202 

R203 

R204 

R205 

11206 

R207 

R208 

R209 

R210 

R211 

R212 

R213 

R214 

R215 

R2!6 

R217 

R218 

R219 

R220 

R221 

R222 
TP200 

TP20J 

XQ200 

XQ201 

XQ202 
XQ203 

C250 

C251 

C252 

C253 

C254 

C255 

C256 

C257 

C258 

·C259 

DFSCRIPTIO~ 

RESISTOR, FIXED, COMPOSITION: 82. 000 
ohms :t:10~, I 4w: MIL type RC07GF823K 
RES!STOR, r'f.XED, FILM: 23,700 ohms ±l ' r . 
1 4 w: MIL type R:,i65Il2372 F 
RESISTOR, FIXED, COMPOSITlO1' : 5,600 ohms 
± IO,. I 4 w: :VIIL type RC07GF562K 
11ESISTOR. FlXED, COMPOSITION: 820 ohms 
± 10', ,, I 4 w: :111L type RC07GF821K 
RESISTOR, FIXED, COMPOSITION: 680 ohms 
±10',, l 4 w: :11IL type RC07GF681K 
RESISTOR. FIXED, COMPOSITION: 12. 000 
ohms ±1011, I 4 w : MIL type RC07GF123K 
RESISTOR, F!XtD, COMPOSITION: 27 . 000 
ohms ±JO';. 1 4 w : MIL t~ipe RC07G F273K 
RESISTOR. FIXED, COMPOSITION : 390 ohms 
:10'),, 1 4 w: ,1IL type RC07GF391K 
RESISTOR, FlXED. COMPOSITION: 270 ohms 
1 10"0, 1 4 w: :11IL t°ype RC07GF27IK 
RESISTOR, FIX~D, COMPOSITION: O. 10 meg
ohms ±l0r,1. J 4 w: IVITL type RC07GF104K 
11ESISTOR, FIXED, COMPOSITION: same as 
R202 
RESISTOR, FIXED, COMPOSITION: 47,000 
ohms .iJO<;, 1 4 w: :vIIL type RC07GF473K 
RESISTOR. FIXED, COMPOSITION : same as 
R203 
RESISTOR, F IXED, FILM: 5 . l IO ohms tl"!,. 
1 14 w; MIL type Rt\6585111 F 
RESISTOR. FIXED. COMPOSITION: 3 . 900 ohms 
±10'~. 1/ 4 w: :11JL type RC07GF392K 
RESISTOR, FIXED, COMPOSITION: 8,200 ohms 
±l0"o, 1/ 4 w: MIL type RC07GF822K 
RES!STOI1, FIXED, COMPOSITION: s ame as 
R202 
RESISTOR, FIXED, COMPOSITION: 4700 ohms 
±l0"o, l ' 4 w : MIL type RC07G F472K 
RESISTOR, FlXED, COMPOSITION: 1,200 
ohms ±10'°1,, 1 4 w: MIL type RC07GF122K 
RESISTOR, FIXED, COMPOSITION: 10,000 
ohms cl0'b, 11 4 w: MIL type RC07GF 103K 
RESISTOR, f'IXED, COMPOSITION: same as 
R209 
RESISTOR, FIXED, COMPOSTTlON: same as 
R209 
RESISTOR: SELECTED IN PRODUCTION 
JACK, TIP: for use with standard 0. 080 tip 
plug, double ended; white body; Amp, Inc. 
part no. 2-582120-9 
JACK, TIP: for use wilh standard 0. 080 tip 
plug, double ended: black body: Amp, Inc. pa rt 
no. 2- 582120-0 
SOCKET, TRANSISTOR: 4 c:ontacts spaced on an 
0. 200 in. dia circle, Elco Corp. part no. 3307 
SOCKET, TRANSISTOR: 3 contacts spaced on an 
0. 200 in. dia circle: Elco Corp. part no. 3307X 
SOCKET, TRANSISTOR: same as XQ20l 
SOCKET, TRANSISTOR: same as XQ201 

P EAK VOLTMETER A4 

CAPACITOR, FIXED, ELECTROLYTIC: 20 uf 
- 1omo + 10on;:,, 25 v de; Sprague Electric Co. 
part no. 40OI8JA2 
CAPACITOR, FIXED, ELECTROLYTIC: 250 
uf -lO°'o +100'<,, 30,.. de; S)1rague Electric Co. 
pan no. 4Y 12B 
CAPACITOR, FIXED, ELECTROLYTIC: same 
as C250 
CAPACITOR, FIXED, ELECTROLYTIC: 8 uf 
- 101

() + ioon-n, 50 v de: S1>raguc Electric Co. part 
no. 10Dl92A2 
CAPACITOR, FIXED, PAPER: 0. 1 uf ±20"l,, 
100 v de: Sprague Electric Co. part no. 
196P!0401S4 
CAPACITOR, FIXED, ELECTROLYTIC: same 
as C250 
CAPAC!TOR, FIXED, ELECTROLYTIC: same 
as C253 
CAPACITOR, FIXED, ELECTROLYTIC: same 
as C250 
CAPACITOR, FIXED, ELECTRO LYTIC: same 
as C25 I 
CAPACITOR. FIXED, ELECTROLYTIC: s ame 
as C250 · 

COLLINS 
PAlH :'CJ;MBER 

745 -0818-00 

705 -7 162-00 

745-0776-00 

745-0746-00 

745 - 07 43-00 

745 - 0788- 00 

745 - 0800- 00 

745 - 0734- 00 

745 -0728-00 

745 - 0821- 00 

745 - 0776- 00 

745-0800-00 

745-0746-00 

705-7130-00 

745 - 0770- 00 

715 - 0782- 00 

745 - 0776 - 00 

7 45 - 077 3- 00 

745-0752-00 

745-0785-00 

745- 0821-00 

745-0821-00 

360-0276- 00 

360-0277 - 00 

352-9902- 00 

352 -9903- 00 

352-9903-00 
352-9903-00 

528-0433-00 

183- 1365-00 

183-190 I -00 

183-1365-00 

183-1354- 00 

931 - 4488-00 

183- 1365-00 

183- 1354-00 

183 -1365-00 

183- 1901- 00 

183- 1365-00 
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! '!'EM 

C260 

C261 

C262 

CR250 

CR25! 

CR252 

L250 

Q250 

Q251 
Q252 
Q253 
Q254 
Q255 
R250 

R251 

R252 

R253 

R254 

R255 
R256 

R257 

R258 

R259 

R260 

R261 

R262 

R263 

R264 

R265 

R266 

R267 

R268 

R269 

R270 

R271 

R272 

R273 

R274 

R275 

R276 
R277 

R278 

R279 

DESCRIPTION 

CAPACITOR, F'IXED, ELECTROLYTIC: 50 u! 

- lO"b -t t00"b, 25 v ctc; Sprague Electric Co. 
part no. 400184A2 
CAPACITOR, FIXED, ELECTROLYTIC: same 

as C250 
CAPACITOR, F'IXED, ELECTROLYTIC: same 

as C251 
SEMICONDUCTOR DEVICE, OTODE: ger manium: 

hermetically sealed; Transitro11 part no. 1N270 

SEMICO~DUCTOR DEVICE, DIODE: same as 

CR250 
SEMICONDUCTOR DEVICE, DIODE: same as 

CR250 
COIL, RADIO FREQUENCY: single layer 
wound; 642 tur ns no. 40 AWG wlre: 2000 uh nom 

inductar\ce, 27. 5 ohms de resistance: O. 1 amp 

cur rent rating; Delevan Electronics Corp. part 
no. 2500- 42 
TRANSISTOR: germanium : Joint Electronic Tube 

Engineering Council part no. 2N 1225 
TRANSISTOR: same ns Q250 
TRANSISTOR: Germanium; 2Nl285 
TRANSISTOR: same as Q250 
TRANSISTOR: same as Q250 
TRANSISTOR: same as Q250 
RESISTOR, F'IXED, COMPOSl'J'ION: 47,000 

ohms ±10%, 1/ 4 w; MIL type RC07GF473K 

RESISTOR, FIXED, COMPOSITION: 8,200 ohms 
± 10'.b, 1/4 w: MlL lype RC07GF822K 
RESIS'J'OR, FLXED, COMPOSITION: 5,600 ohms 
±10"1,, l/4 w; MIL type RC07GF562K 
RESISTOR, FIXED, COMPOST'l'ION: 120 ohms 

±l.0%, 1/ 4 w; MIL type RC07GFl 21K 
RESISTOR, FIXED, COMPOSI'l'lON: I, 200 ohms 
±I0"i,, 1/ 4 w; MIL type RC07GF'l22K 
RESISTOR, FIXED, FIL:vl: same as R25 l 

RESISTOR, FIXED, CO:v!POSl'l'ION: same as 

R254 
RESISTOR, FIX~D, F'ILM: 23,700 ohms ± 1%, 
1/ 8 w; MIL type RN60B2372 F 

RESISTOR, FIXED, COMPOSITION: same as 

R252 
RESISTOR, FIXE D, COMPOSIT ION: same as 
R254 
RESISTOR, FIXED, COMPOSITION: sam~ as 

R252 
RESISTOR, FIXED, COMPOSITION: 390 ohms 
, JO%, 1/4 w; MI L lypc RC07GF391K 
RESISTOR, FIXED, CO'.\1POSITION: same as 

R252 
RESISTOR, FIXED, FILM: 1620 ohms ±1%, 
1/ 4 w; MIL type RN65B1621F 
RESISTOR, FIXED, COMPOSITION: 3,300 ohms 

±10'!,, 1/4 w: MIL type RC07GF'332K 
RESISTOR, FIXED, F ILM: 12, IQ()Ohms a,1%, 
J/ 8 w; MIL type Rl\60B1212F 
RESISTOR, FIXED, F'ILM: 6, 190 ohms ±1. if!,, 
1/8 w; MIL type RN60l36191F 
RESISTOR, FIXED, COMPOSITION: 3,900 
ohms ±10%, 1/4 w: MIL type RC07GF392K 
RESISTOR, FIXED, COMPOSITION: 12,000 
ohms ±10\l,, 1/4 w; MIL type RC07GF123K 

RESISTOR, FIXED, COMP OS ITION: 2,200 
ohms ±10"1,, 1/4 w: MIL lypc RC07GF'222K 
RESISTOR, F'IXED, COMPOSITION: same as 

R252 
RESISTOR, FIXED, COMPOSITION: 10,000 

ohms • 10%, 1/ 4 w; MIL type RC07GF103K 
RESISTOR, FIXED, COMP OSITION: 27,000 
ohms , 10"1,, 1/4 w; MIL type IlC07GF273K 
RESIS'J'OR, FIXED, COMPOSITION: same as 

R269 
RESIS'l'OR, FIXE D, COMPOS TTION: same as 

R269 
RESIS'J'OR, FIXED, COMPOSITION: 22,000 
ohms :101,, I 4 w: MIL type RC07GF223K 
R ESISTOR: SELECTED lN PRODUCTION 
RESISTOR, FIXED, F ILM: 1000 ohms ±1'1,, 

1/ 4 w: MIL type RN65DI00 IF' 
RESISTOR, FIXED, COMPOSITION: 39,000 
ohms ±10'1,, I 4 w: ~1IL type RC07GF393K 
RESISTOR, F'DCED, COMPOSITION: 18. 000 
ohms s lOC'f,, 1 4 w: MIL type RC07GF183K 

COLLIXS 
PART NU'.\ IBER 

183- 1379-00 

!83-1365- 00 

183-1901-00 

353-2018-00 

353-2018- 00 

353-2018-00 

240-2547-00 

352-0135-00 

352-0135 - 00 
352-0243- 00 
352-0135-00 
352-0135- 00 
352-0135-00 
745-0809-00 

745-0782- 00 

745-0776-00 

745-0716-00 

745-0752-00 

745-0782- 00 
745-0752-00 

705-6662- 00 

745-0776-00 

745-0752-00 

745 -0776-00 

745-0734-00 

745-0776- 00 

705-7106- 00 

745-0767-00 

705-6648-00 

705-6634-00 

745-0770- 00 

745-0788- 00 

745-0761-00 

745-0776-00 

745-0785-00 

745-0800-00 

745-0761-00 

745-0761 - 00 

745-0797-00 

705-7096-00 

745-0806-00 

745-0794-00 

TTE~T 

RT250 

RT25 I 
TP250 

TP25l 

TP252 

XQ250 

XQ2:;1 
XQ252 
XQ253 
XQ254 
XQ255 

C300 

C301 

C302 

C303 

C304 

C305 
C306 

C307 

C308 

C309 

C310 

CJ!! 

C3!2 

C313 

C3!4 
C315 
C316 

L300 
L30 1 
Q300 

Q301 

Q302 
Q303 
Q304 
Q305 
Q306 

Q307 
[t300 

R301 

R302 

DESCRIPTro:,,; 

RESTSTOR, THER~TA L: I. 000 nhms al 25 d, ~ C 
~I0'(l, 1 w: Carborundum Co. typt' 763H-6 

RESISTOR, THER~TAL: same as RT250 
JACK, TIP: !or us<.1 \\'llh standard 0. 080 tip plu~. 

doulJI<' ended: black body: Amp, Inc. p;trt nu. 
2- 582120-0 
JACK, TIP: for m,l' with st,wclarcl 0 . 080 llp plu~. 

double c.•ml~cl; ~n•y body: Amp . Tnc. pa,·t no. 

2-582120-8 
JACK, TIP: for use with sta110.~rd 0. 080 tip plug. 

double C'nded: while bod~: Amp. Inc. part no. 
2-582120-9 
SOCKET TRAKSISTOR: 4 co11t.1cts sp:iced 011 ,111 

0. 200 111. dia C-Jr(' Je: Cleo Corp part 110. 3307 

SOCKCT TRANSISTOR: same :ts XQ250 
SOCKET TRANSISTOR: same as XQ250 
SOCKF:T 'l'RA)!SISTOR: sam~ as XQ250 
SOCKF:'I' TRA:-J818TOR: same es XQ250 
SOCKET TRANSISTOR: same as XQ250 

PEAK LIGHT A5 

CAPACITOR, FIXED. ELEC'l'l!OLYTIC: 2 u f 

-100 + I0O'o, 50 v de: Spra~uc l:Jcc:lric: 
400187 A2 
CAPACITOR, FIXED. ELEC'l'IlOLY'l'lC: 20 uf 
- 10% + 1oon;;., 25 v ch:: Spra ~Ul' Electric Co. pill'l 
110. 40D181A2 
CAPACITOR, F'lXED, ~HCA: 200 uuf ±5';,. 
500 v dl': Elccu·o Muth'e part no. 
DM 15 F'20 l,J500\VV 
CAPACJ'J'OR, F'lXI::D, EL8CTROLYTIC: 100 uf 
-10'; ➔ 1001, 25 v de: SpJ·ague Blcctric Co. part 
110. 30Dl88Al 
CAPACITOR, FIXED, ELJ-:CTROLYTIC: same 

as C303 
CAPACITOR. FIXED. MICA: same as C302 
CAPACITOR, F'IXED. PAPER: 0. 68 uf i20'i, 

200 v de: Sprague 1' Iectric Co. part no. 
118P6840254 
CAPACITOR, FIXED, M[CA: 100 uuf ±5't 
500 v d<.:: E lectro Motive pad no. 
D~115 F'l01J500WV 
CAPAClTOR, F'IXED, CERAMTC: O. I uf -20"0 
t80/"lln. 500 v de: Sprague Electric- Co. pai-t no. 

41C92 
CAPACITOR, FtX.ED, MICA: 560 uuf ±5'1,, 
500 v de: MIL typ~ CM06F56!.T03 
CAPACITOR, F'IXED, MICA: 33,000 uuf, 1•; , 
500 v de: Electro Moti\·e 11f(!'. Co. part no. 

0,142 F'333 f03 
CAPACITOR, FIXED, ELECTROLYTTC: 20 uf 

-10'!, ◄ 1oor;,, 50 ,, de: Spra~ue Electric Co. 
part no. 40DI95A2 
CAPACITOR, PIXED, MICA: 560 uuf ,z:5'~1 

500 v de: Electro .Motive Co. part no. 

DM 19 F56 IJ5001VV 
CAPACITOR, F'IXED, CERAMIC: 0. 47 ul -2o•i 
-f80t1i, 25 \' de: Sprai-,.'lle ElecLnc part no. 5Cl lA 
CAPACTTOR, f'lXED, MICA· same as C309 

CAPACITOR, FLXED, MICA: same as C3l0 

CAPACl'J'OR, F'!XED, ELECTROLYTIC: I uf 
- l0'h, , 100'1>. 50 \' de: Spra ~ue Electric Co. part 
no. 40D186A2 

REACTOR: 11 16 1n. by 1-1 8 in. by 1-3 8 in. 
REACTOR: same es L300 
TRAi\SISTOR: sl li<.'011: hermelltally ~eal(•d: 

F'airc·hild part no. 2N697 
TRANSISTOR: :,.::crtn<lnium: hermetically scaled: 
Sylvania Electric part 110. 2:'-J 1605 
TRA:-;SISTOR: same as Q30I 
TR/\NSlSTOR: sanH.· a::; Q301 
TRANSISTOR: same 4 S Q30! 
TRA1'SIS'J'OR: same as Q300 
TRA~SISTOfl: ~crmanium: hcrmet1call~ seall•d: 

Sylvania Eieclric part no. 2!\526 
TnANSIS'l'OR: same as Q306 
RESlliTOI\, FIXED, COMPOSITION: 33,000 ohms 

±lOr;.., I 4 w: .\1IL type RC07Uf'333K 
RESISTOR, FIXED, CO~1POSITIO:-;: 8,200 ohms 
=10";,, I 4 w: MIL type RC07GF'822K 
RESlS'l'OR, FIXED, CO,1POSITION: 560 ohms 

±10'}, I 4 w: MIL type RC07GF561K 

SECTION 6 
Parts List 

C'OLLl"S 
p \TTT :,,;nrnER 

7 H-1732-00 

71'1-1732- 00 
360-0277-00 

360-0215-00 

360-0276-00 

352-9902 - 00 

352-9902-00 
352-9902-00 
352-9902-00 
:152-9902-00 
352-9902-00 

528-0434-00 

183-1383-00 

!83-1365-00 

912 - 2837-00 

183- 1192-00 

183-1192-00 

912-2837-00 
951 -1041-00 

912-2816-00 

913-3 152-00 

912-2983-00 

912- 3134-00 

183 - 1369-00 

912-2983-00 

913-3804-00 

912-2983-00 
912-31:!4-00 
183-1367-00 

756- 3899-003 
756-3899-003 
352-0197-00 

352-0348-00 

352-0348- 00 
352-0348-00 
352-0348- 00 
352-0197- 00 
352- 0123- 00 

352-0123-00 
745-0803-00 

745-0782-00 

745-0740-00 

6- 5 
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SECTION 6 
Parts List 

ITEM 

R303 

R304 

R305 

R306 

R307 

R308 

R309 
R3!0 

R311 

R312 

R313 

R3!4 

R315 

R316 

R3 17 

R318 

R319 

R320 

R321 

R322 

R323 

R324 

TP300 

TP301 

TP302 

XQ300 

XQ30J 
XQ302 
XQ303 
XQ304 
XQ305 
XQ306 

XQ307 

C350 

C351 

C352 

C353 

C354 

C355 

C356 

6-6 

DESCRIPTION 

RESISTOR, FIXED, COMPOSITION: 100 ohms 
±HJ%, 1/ 4 w; MIL type RC07G FI0IK 
RESISTOR, FIXED, COMPOSITION: 470 ohms 
±101,, 1/4 w: MIL type RC07GF471K 
RESISTOR, F'IXED, COMPOSITION: JO, 000 
ohms t lO"i,, 1/4 w; MIL type RC07G FJ02K 
RESISTOR, F'[XED, CO:.1POSITION: 2, 700 ohms 
= 101,, 1/4 w; MIL type RC07GF272K 
RESISTOR, FIXED, COMPOSITION: 15,000 
ohms :10%, 1/4 w; MIL type RC07GF153K 
RESISTOR, FIXED, COMPOSITION: same as 
R302 
RESISTOR: SEL ECTED IN PRODUCTION 
RESISTOR, F'IXED, COMPOSITION: same as 
R305 
RESISTOR, FIXED, COMPOSITION: 120 ohms 
:10%, 1/ 4 w; MIL type RC07GF121K 
RESISTOR, FIXED, COMPOSITION: 1000 ohms 
t 10%, 1/ 2 w; MIL type RC20GFl02K 
RESISTOR, FCXED, COMPOSITJON: IO, 000 
ohms ±101,, I/ 4 w; MIL type RC07GFI03K 
RESISTOR, FCXED, COMPOSITION: 39,000 
ohms± 10'1,, 1/ 4 w; MIL type RC07GF393K 
RESISTOR, FIXED, COMPOSITION: same as 
R312 
RESISTOR, FIXED, COMPOSITION: 2,200 ohms 
±!0"i,, 1/ 4 w; MIL type RC07GF222K 
RESISTOR, FIXED, COMPOSIT IOK: 0. 10 
megohms :IO'l,, 1/ 4 w; MIL type RC07GF104K 
RESISTOR, FIXED, COMP OSITION: same as 
R317 
RESISTOR, FIXED, COMPOSITION: 390 ohms 
=10"/,, 1/ 4 w; MIL type RC07GF39 1K 
RESISTOR, FIXED, COMPOSITION: 4700 ohms 
t!O"i,, 1/4 w; MIL type RC07GF472K 
RESISTOR, FIXED, COMPOSITION: same as 
R317 
RESISTOR, FIXED, COMPOSITION: same as 
R317 
RESISTOR, FIXED. COMPOSITION: same a s 
R313 
RESISTOR, FIXED, COMPOSITION: same as 
R313 
JACK, TIP: for use with standard 0. 080 tip 
plug, double ended; wlllte body; Amp, Inc. part 
no. 2-582120-9 
JACK, TIP: for use with standard 0. 080 tip 
plug, double ended, black body; Amp, Inc. part 
no. 2-582120-0 
JACK, TIP: for use with standard 0. 080 tip 
plug, double ended: grey body; Amp, Inc. part 
no. 2-582120-8 
SOCKET, TRANSISTOR: 3 contacts spaced on 
an 0. 200 in. dia circle: Elco Corp. parl no. 
3307X 
SOCKET, TRANSISTOR: same as XQ300 
SOCKET, TRANSISTOR: same as XQ300 
SOCKET, TRANSISTOR: same as XQ300 
SOCKET, TRANSISTOR: same as XQ300 
SOCKET, TRANSISTOR: same as XQ300 
SOCKET, TRANSISTOR: 4 contacts spaced on 
an 0. 200 in dia cil-cle. Elco Corp. part no. 3307 
SOCKET, TRANSISTOR: same as XQ306 

AVERAGE VOLTMETER A6 

CAPACITOR, FIXED, ELECTROLYTIC: 50 uf 
-10%, + 100'11, 50 v de: Sprague Electric Co. 
part 110. P33003 
CAPACITOR, f'LXED, ELECTROLYTIC: 20 uJ 
- lO't + l00'o, 25 , . de: Sprague Electric Co. 
part no. 40O181A2 
CAPACITOR, FIXED, E LECTROLYT[C: 100 uf 
-100 +1000, 25 v de: Sprague Eleclrlc pan 110. 
D34489 
CAPACITOR, FIXED. El,ECTROLYTIC: same 
as C351 
CAPACITOR. FIXED, ELECTROLYT[C: same 
as C351 
CAPAC ITOR, FIXED, E LECTROLYTIC: 250 ul 
- lO'o + lOO'o, 30 v de: Spra~rue Electric part no. 
4Y12D 
CAPACITOR, FIXED, ELECTROLYTIC: s a me 
as C352 

COLLIXS 
FART :-IU~IBER 

745-0713-00 

745-0737-00 

7 45-0749-00 

745- 0764-00 

745-0791-00 

745-07 40-00 

745-0749-00 

745-07)6-00 

745-1352-00 

745-0785-00 

7 45-0806-00 

745-1352-00 

745-0761-00 

745-0821-00 

745-0821- 00 

7 45-07 34-00 

745-0773-00 

745-0821-00 

7 45-0821- 00 

745-0785-00 

745-0785-00 

360-0276-00 

360-0277 -00 

360-0275-00 

352-9903-00 

352-9903-00 
352-9903- 00 
352-9903-00 
352-9903- 00 
352-9903-00 
352-9902-00 

352-9902- 00 

528-0435- 00 

183- 1398-00 

183-1365-00 

183-1 192-00 

183- 1365-00 

183-1365-00 

183- 1901-00 

183-1192-00 

!TE~! 

C357 

C358 

C359 

C360 

C361 

C362 

CR350 

CR351 

CR352 

CR353 

Q350 

Q351 
Q352 
Q353 
Q354 
R350 

R351 

R352 

R353 

R354 

R355 

R356 

R357 

R358 

R359 

R360 

R361 

R362 

£1363 

R364 

R365 

R366 

R367 

R368 

R369 

11370 

R371 

R372 

R373 

TP350 

TP351 

XQ350 

XQ351 

XQ352 
XQ353 
XQ354 

DFSCHIPTIO:-. 

CAPACITOR, FIXED, ELECTROLYTIC: samo 
as C352 
CAPACITOR, FIXED. ELECTHOLYTIC: sarn~ 
as C350 
CAPACITOR, FIXED, ELECTROLYTIC: same 
as C355 
CAPACITOR, FIXED, ELECTROLYTIC: same 
as C350 
CAPACITOR. FIXED, ELECTROLYTIC: s.rn><· 
as C355 
CAPACITOR, FIXED, ELECTROLYTIC: s.tnW 
as C350 
SEMICONDUCTOR DEVICE, DIODE: µNllldllium: 
hern1etica.lly sealed: Transi1 1·ou pal'l no. 1~270 
SE~tICOl'-"DUCTOR DEVICE, D IODE: ::;,1n1c ~t::, 

CR350 
SEMICOKDUCTOH DEVICE. DIODE : same as 
CR350 
SEMICONDUCTOR DEVICE, DIODE: samo c1s 
CR350 
TRANSISTOR: germanium: he1·metit.·all\' sealed: 
General Electric part no. 2t\l 175A 
TRANSISTOR: ~crmamum: JETEC type. 2:-J1225 
TRAKSISTOR: same a s Q35 I 
TRAKSISTOR: same as Q351 
TRANSISTOR: same as Q35 I 
RESISTOR, FIXED, COMPOSITIOK: 3,900 
ohms, ±I0'l,, I 14 w: MIL type RC07GF392K 
RESISTOR, FIXED. COMPOSITIOK: 680 ohm~ 
±JO";, 1/ 4 w: )flL type RC07GF'681K 
RESISTOR, FIXED. COMPOSITION: 56,000 
ohms ± 101,, I 4 w: :.UL type RC07G F'563K 
RESISTOR, FIXED, COMPOSITIOK: M[L ty1,e 
RC20GF681K 
RESISTOR, f'[XED, COMPOSITION: 0. 10 
megohm tl01i, l 4 w: MIL type RC0'7GF104K 
RESISTOR, FIXED, COMPOSIT ION: 22 . 000 
ohms t- 101,, 1, 4 w: MIL type RC07GF223K 
RESISTOR, FIXED, COMPOSITION: 5. 600 ohms 
±10"/,, I 4 w: MIL type RC07GF562K 
RESISTOR, FIXED, COMPOSITION: 180 ohms 
±!0"i,. I 4 w: MI L type RC07GF181K 
RESISTOR, F'IXED, COMPOSITIOK: I. 800 ohms 
± lO'T,, 1 4 w: MIL type RC07GFl82K 
RES[STOR, FIXED. COMPOSITION: 27 , 000 
ohms ,IO"!,. I 4 w: MIL Jype RC07GF273K 
RESISTOR, FIXED. COMPOSITIOK: 39,000 
ohms ti<!%, 1 4 w: MIL type RC07GF393K 
RESISTOR. FIXED. COMPOS ITION: s ame as 
R356 
RESISTOR, FIXED, CO11POSITIOK: 47. 000 
ohms i.lO'o, 1 4 w: r..HL type RC07Gf473K 
RESISTOR, FIXED, COMPOSITION: 10,000 
ohm:, 'l: 10ft, 1 4 w: l\'lIL type RC07GFl03K 
RESISTOR, F'IXED, COMPOSITION: 12,000 
ohms 1. l0"':1, I 4 w: MIL type RC07GF123K 
RESISTOR, FIXED. COMPOSITION: 100 ohms 
±10%, 1/ 4 w: MIL tyJ>e RC07GFIOI K 
RESISTOR, F'IXED, COMPOSITIOK: 2,200 ohms 
~I0'i,, I 4 w: MIL l ypc RC07GF222K 
RESISTOR, F'IXED, COMPOSIT ION: 15 ,000 
ohms ~ IO'";,. I 4 w: MIL type RC07GF153K 
RESISTOR, FIXED, COMPOSITIOK : 68,000 
ohms ±10'1,, I 4 w: MIL type RC07GF683K 
RESISTOR, FIXED, COMPOSITION: same as 
R356 
RESISTOR, F'fXED, COMPOSITION: 3300 ohms 
, 10'1,, I 4 w: MIL type flC07GF332K 
RESISTOR, F'lXtD. COMPOSITIO:-1: same as 
R358 
RESISTOR, FIXED, COMPOSITION: 47 ohms 
t l0'1,, I 4 w: )UL type RC07GF470K 
RESISTOR, F'IXED, COMPOSITION: same as 
R363 
JACK, TIP: for use wlth standard 0. 080 t ip 
plug, double ended: wh,te body: Amp, [nc. part 
no. 2- 582120-9 
JACK, TIP: ro,· use w ith Standa1·d o. 080 tip 
plug, double ended: black body: Amp. Inc. part 
no. 2-582120-0 
SOCKET, TRA:-1S!STOR: 3 contact spaced on an 
0. 200 in. dia ci rcle, E lco Corp. part no. 3307X 
SOCKET, TRAl\"SJSTOR: 4 contacts spacrd on an 
0. 200 in. dia circle, Elco Corp. part no. 3307 
SOCKET, TRAKSISTOR: same as XQ351 
SOCKET, TRAKSISTOil: sa11w as XQ351 
SOCKET, TRAKSJSTOR: same as XQ351 

COLI !XS 
P.-\rlT XU,IBF.R 

183- I 192- 00 

183-1398-00 

183-1901-00 

183-1398-00 

!83-1901 -00 

183- 1398-00 

353-2018-00 

J'.JJ-2018-00 

353-2018-00 

353-2018-00 

352-03 15-00 

352-0135-00 
352-0135-00 
352-0135-00 
352-0135 - 00 
745-0770-00 

7 45-07 43-00 

745-0812 - 00 

745-1345-00 

745-0821-00 

745-0797-00 

715-0776-00 

745-0722-00 

745-0758-00 

745-0800-00 

745-0806-00 

745-0776-00 

745-0809-00 

745- 0785-00 

745-0788-00 

745-0713-00 

745-0761 - 00 

745-0791-00 

745-0815-00 

745-0776- 00 

745-0767- 00 

745-0758-00 

745-070)-00 

745-0785- 00 

360-0276-00 

360-0277 - 00 

352-9903-00 

352- 9902-00 

352-9902-00 
352-9902-00 
352-9902- 00 
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ITEM 

C550 

C551 

C552 

C553 

C554 

C555 
C556 

C557 

C558 

C559 

C560 

L550 
L551 

L552 
L553 
Q550 

Q551 
R550 

R551 

R552 

R553 

R554 

R555 

R556 

R557 

R558 

R559 

R560 

R561 

T P550 

TP551 

XQ550 

XQ551 

C500 

C501 

C502 

DESCRIPTION 

19-KC AMPLIFIER A7 

CAPACITOR, FIXED, ELECTROLYTIC: 100 ur 

- 10% +100%, 25 v de; Sprai;ue Electric part no. 

0 34489 
CAPACITOR, FIXED, ELECTROLYTIC: 20 ul 

- IO% + 100%, 25 v de; Sprague ElccLrlc Co. part 

no. 40O18I A2 
CAPACITOR, FIXED, ELECTROLYTIC: same 

as C550 
CAP ACITOR, FIXED, MICA: 30,000 uul ±1%, 

500 v de; Electro Motive Mfg. Co. part no. 

DM42F303 F03 
CAPACITOR, FIXED, MICA: 560 uuf ±S'l,, 

500 v de; Electro Motive Co. part no. 

DM !9E56 IJ500WV 
CAPACITOR, FIXED, MICA: same as A7C553 

CAPACITOR, FIXED, CERAMIC: o. 47 ur -20% 

+80%, 25 v de; Sprag·ue Electric part no. 5Cl 1A 

CAPACITOR, FIXED, E LECTROLYTIC: same 

as C551 
CAPACITOR, FIXED, ELECTROLYTIC: same 

as C550 
CAPACITOR, FIXED, ELECTROLYTIC: I u/ 

- 10% + 100%, 50 v de; Sprague Eleclrlc Co. part 

no. 40Dl86A2 
CAPACITOR, FIXED, ELECTROLYTIC: 2 uf 

- 10% +100%, 50 v de; Sprague E lectric part no. 

40Dl87A2 
REACTOR: 11/16 in. by 1-1/8 in. by 1-3/ 8 in. 

COIL, RADIO FREQUENCY: 200 to 280 uh 

inductance, JOO v de, 120 AWG; O. 580 in. by 

0. 671 in. by 0. 750 in. 

REACTOR: same as L550 
COIL, RADIO FREQUENCY: same as LSS l 

TRAKSISTOR: germanium; hermetically sealed; 

Sylvania Electr ic part no. 2N526 
TRANSISTOR: same as Q550 
RESISTOR, FIXED, COMPOSITION: 0. 10 meg

ohm ±10%, 1/4 w; MIL type RC07GF!04K 

RESISTOR, FIXED, COMPOSITION: same as 

R550 
RESISTOR, FIXED, COMPOSITION: 1, 000 ohms 

±10'1,, 1/4 w; MIL type RC07GF 102K 

RESISTOR, FIXED, CO11POSIT ION: 4, ?00 

ohms ±10%, 1/4 w; MIL type RC07GF472K 

RESISTOR, FIXED, COMPOSITION: 220 ohms 

±10$, 1/ 4 w; MIL type R C07GF221K 
RESISTOR, FIXED, COMPOSITION: same as 
R550 
RESISTOR, FIXED, COMPOSITION: same as 

R550 
RESISTOR, FIXED, COMPOSITION: 10,000 

ohms ±10'{,, 1/ 4 w; MIL type RC07GF 103K 

RESISTOR, FIXED, COMPOSIT ION: same as 

R554 
RESISTOR, FIXED, COMPOSITION: 12,000 

ohms ±10%, 1/ 4 w; MIL lype RC07GFl23K 

RESISTOR, FIXED, COMPOSITION: same as 

R550 
RESISTOR, FIXED COMPOSITION: same as 

R550 
JACK, TIP: for use with standard O. 080 tip 

plug, double ended: white body; Amp, Inc. part 

no. 2-582120-9 
JACK, TIP: for use with standard 0. 080 tip 

plug, double ended; black body; Amp, Inc. part 

no. 2-582120-0 
SOCKET, TRANSISTOR: 3 contact spaced on an 

0. 200 in. dia circle; Elco Corp. part no. 

3307X 
SOCKET, TRANSISTOR: same as XQ550 

AMPLIFIER-DOUBLER AS 

CAPACITOR, FIXED, ELECTROLYTIC: I uf 

- 10% -t-100%, 50 v de: Sprague Electric Co. 

part no. 40Dl86A2 
CAPACITOR, FIXED, CERAMIC: 0. I ul -20% 

.... so%, 50 v de; Sprague Electric Co. part no. 

33C41 
CAPACITOR, FIXED, ELECTROLYTIC: 20 ul 

- 10% to-100'1,, 25 v de: Sprague Electric Co. 

part no. 40Dl8142 

COLLINS 
PART :-IUMBER 

528-0436-00 

183-1192-00 

183-1365-00 

183-1192-00 

912-3131- 00 

912-2983-00 

912-3131-00 
913-3804- 00 

183-1365- 00 

!83-1192-00 

183-1367-00 

183-1383- 00 

756-3899-003 
278-1864-00 

756-3899-003 
278-1864-00 
352-0123-00 

352-0123-00 
745-0821-00 

745-0821-00 

745-0749-00 

745-0773-00 

745-0725 -00 

745-0821-00 

745-0821 -00 

745-0785- 00 

745-0725-00 

745-0788-00 

745-0821-00 

745-0821 - 00 

360-0276-00 

360-0277 -00 

352-9903-00 

352-9903-00 

528-0437-00 

183-1367-00 

913-3886-00 

183- 1365-00 

ITEM 

C503 

C504 
C505 

C506 

C507 

C508 

C509 

C5 l0 

C51 I 

CR500 

CRS0J 

L500 
QS00 

Q501 
Q502 
R500 

RS0I 

R502 

R503 

R504 

R505 

R506 

R507 

R508 

R509 

R5 10 

R511 

R512 

R5 13 

R514 

R5l5 

R516 

TP500 

TP501 

XQ500 

XQ501 
XQ502 

C450 

C451 

DESCRIPTIO'.\' 

CAPACITOR, FIXED, CERAMIC: 0. 05 uf - 20";, 

... gop, 50 v de: Sprague Electric Co. part no. 

55C23A2 
CAPACITOR, FlXED, CERAMIC: same as C503 

CAPACfTOR, FIXED, ELECTROLYTIC: same 

as C502 
CAPACITOR, FIXED, CERAMIC: same as 

C50I 
CAPACITOR, FIXED, CERAMIC: O. 47 ul - 20',, 

+80C"b, 25 v de : Spra1:,.rt.1e Electric Co. part no. 

5CIIA 
CAPACITOR, F[)(ED, ELECTROLYTIC: same 

as C502 
CAPACITOR, FIXJ:,D, MICA: 4300 uuf ±11,, 300 

v de: Cornell- DulJilier Electr ic Corp. pan no. 

CDl9 F432 F03 
CAPACITOR, F[)(ED, MICA: 560 uur ±5"/,, 500 

v de: Electro Motive Co. part no. 

OM 19 F56 IJ500WV 
CAPACITOR, FIXED, MICA: 390 uul ±5'1,, 500 

v de: MIL lype CMOS F39 IJ03 
SE111CONDUCTOR DEVICE, DIODE: germanium: 

hermetically scaled: Tr.rnSit1•on pa1·t no. 1N270 

SE!I-IICONDUCTOR DEVICE. DIODE: same ,s 

CR500 
REACTOR: 11/ 16 In. by I • I ' 8 i n. by 1-3/ 8 in. 

TRA~SISTOR: germanium: hermetically sea led: 

Sylvania Electric Co. part no. 2N 1285 

TRANSISTOR: same as Q500 
TRANSISTOR: same as Q500 

RESISTOR, FIXED, COMPOSITION: O. 15 meg

ohms ±10'1,, 1/ 4 w; MIL type RC07GFl54K 

RESISTOR, FIXED, COMPOSITION: 18,000 

ohms ±I0i , 1/4 w: MIL type RC07GF183K 

RESISTOR, FIXED, COMPOSITION: 33,000 

ohms ±!O'l,, 1/4 w; MIL type RC07GF333K 

RESISTOR, FIXED, COMPOSITION: 3,900 

ohms ± IO%, 1/4 w; MIL type RC07GF392K 

RESISTOR, F[)(ED, COMPOSITION : 0. 10 

megohm ±101,, 1/4 w; MrL ,ype RC07GFI04K 

RESISTOR, FIXED, COMPOSITION: 47,000 

ohms ±10"1,, 1/ 4 w: MIL type RC07GF473K 

RESISTOR, FlXED, COMPOSITION : 2,200 ohms 

:101,, l / 4 w: MIL type RC07GF222K 
RESISTOR, FIXED FILM: I, 470 ohms ±i"i,, 

1/ 8 w; MIL type RN60B147 IF 
RESISTOR, FIXED, COMPOSITION: 220 ohms 

±10"!,, 1/4 w; MIL type RC07GF221K 

RESISTOR, FrxED, COMPOSITION: 22,000 

ohms ±IO'l,, 1/ 4 w: MIL type RC07GF223K 

RESISTOR, FIXED, COMPOSITION: same as 

R509 
RESISTOR, FIXED, COMPOSITIO ·: 1, 000 ohms 

±LO"l,, 1/ 4 w: MIL type RC07GF102K 
RESISTOR, FIXED, COMPOSITION: same as 

R502 
RESISTOR, FIXED, COMPOSITION: same as 

R504 
RESISTOR, FIXI::D, CO;\,IPOSITION: same as 

R508 
RESISTOR, F IXED, COMPOSITION: I, 500 ohms 

±10"!,, I 4 w: MIL type RC07GFl52K 

RESISTOR, FIXED, COMPOSITION: 39,000 

ohms ±101,, 1/ 4 w; MIL type RC07GF393K 

JACK, TfP: for use with standard O. 080 tip 

plug, double ended; white body; Amp, Inc. part 

no. 2-582120- 9 
JACK, TIP: for use with standard 0. 080 lip 

plug, double ended: black body: Amp, Inc. part 

no. 2-582120-0 
SOCKET TRANSISTOR: 4 contacts spaced on 

an 0. 200 in. dia circle, Elco Corp., part no. 

3307 
SOCKET TRA:-ISISTOR: same as XQ500 

SOCKET TRANSISTOR: same as XQ500 

STEREO DEMODULATOR A9 

CAPACITOR, FIXED, ELECTROLYTIC: 50 uf 

- IO"'b • 100~ , 25 v de: Sprague Electric Co. 

part no. 400184A2 
CAPACITOR, FIXED, E LECTROLYTIC: 100 uf 

• lO"o f 100"'0, 25 v dcj Sprague Electric Co. part 

no. D34480 

SECTION 6 
Parts List 

COLLINS 
PART NUMBER 

913-3885- 00 

9 I 3- 3885-00 
183- 1365-00 

913-3886-00 

913-3804-00 

183- 1365-00 

912- 3047-00 

912-2983-00 

912-2858-00 

353-2018-00 

353-2018-00 

756-3901-003 
352-0243-00 

352-0243-00 
352-0243-00 
745-0827-00 

745-0794-00 

745-0803-00 

745- 0770-00 

745-0821-00 

745-0809-00 

745-0761-00 

705-6604-00 

745-0725-00 

745- 0797-00 

745- 0797-00 

745-0749-00 

745- 0803-00 

745 -0821-00 

745- 0725-00 

745- 0755-00 

745- 0806-00 

360-0276-00 

360-0277-00 

352- 9902-00 

352-9902-00 
352-9902-00 

528-0438-00 

183- 1379-00 

183-1 192-00 

6-7 
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SECTION 6 
Parts List 

ITEM 

C452 

C453 

C454 

C455 

C456 

C457 

CR450 

L450 

L451 

L452 
Q450 

Q451 
R450 

R451 
R452 

R453 

R454 

IH55 

R456 

R457 

R458 

R459 

R460 

R46 1 

R462 

R463 

T450 

T451 

TP450 

TP451 

XQ450 

XQ451 

C400 

6-8 

DESCRIPTION 

CAPACITOR, FIXED, ELECTROLYTIC: 20 ul 
-101,, -l00'l,, 25 ,. de; Spra1:.l\1e Electric Co. part· 
no. 40Dl8 142 
CAPACITOR, FIXED, E LECTROLYTIC: same 
as C450 
CAPACITOR, FIXED, E LE CTRO LYTIC: same 
as C451 
CAPACITOR, FIXED, ELECTROLYTIC: same 
as C452 
CAPACITOR, FIXE D, MICA: 12,000 uul ± l"l,, 
300 v de; Electro Motive Mfg. Co. part no. 
DM30FI23F03 
CAPACITOR, FIXE D, MICA: 120 uuf ±5'7,, 500 
v de; Electro Motive part no. DM 15Fl21J500WV 
SEMICONDUCTOR DEV ICE , MATCHED QUAD: 
rour matd1ed silicvn diodes, encapsulated: 
Fairchlld Semiconductors part no. FA-4000 
COIL, RADIO FREQUE NCY: 200 lo 280 uh 
inductan«.:~, 100 v de, ,i,1 20 AWGS 0. 580 tn. by 
O. 671 in. by 0. 750 in. 
COIL, llADIO FREQUENCY: 3,90 uh ±10%, 1.50 
ohms de resistance; 550 ma de 1·ated current; 
MS type MS! 6222-8 
COIL, RADIO FREQUENCY: same as L451 
TRANSISTOR: silicon, hermetically scaled; 
Hughes Ail'craft part no. 2N706 
TRANSISTOR: same as A9Q450 
RESISTOR, F'IXED, FILM: 5,110 ohms ± l 'T,, 
1/4 w; MIL type RN6585111F 
RESISTOR, FIXED, FILM: same as R450 
RESISTOR, FIXED, COMPOSITION: 220 ohms 
,: 101,, 1/4 w; MIL type RC07GF22IK 
RESISTOR, f1XED, COMPOSITION: 47,000 
ohms ±l0"f,, 1/ 4 w: MI L type RC07GF473K 
RESISTOR, FIXED, COMPOSl1'1ON: 2,200 ohms 
±10"1,, 1/ 4 w: :vJIL type RC07GF222K 
RESISTOR, F'IXED, COMPOSITION: same as 
11454 
R ESISTO!l, FIXED, COMPOSITION: same as 
11452 
RESISTOR, FIXED, COMPOSITION: same as 
R453 
RllSISTOR, F IXED, COMPOSITION : same as 
R454 
RESISTOR, FIXED, COMPOSITlON: same as 
R45 4 
RESISTOR, FIXED, COMPOSITION: 4700 ohms 
±10"1,, 1/ 4 w: MIL type RC07Gf'472K 
RESISTOR, FIXED, COMP OSITION: same as 
R460 
RESISTOR, FIXED, COMPOSITION : same as 
R453 
RESISTOR, PIXED, CO~1POSITION: same as 
R453 
TRANSFOHMER. RADIO FREQUENCY: 5/ 8 in. 
by 1-3/8 in. by 1-3/ 8 in. 
TRANSFORMER, RADIO FREQUENCY: 5/ 8 in. 
uy 1- 1/ 4 in. by 1-1 4 In. 
JACK, TIP: for use with standard 0. 080 tip plu~, 
double e nded: whi te body: Al11p 1 Inc. parL no. 
2-582120-9 
JACK, TIP: for use with stand<lrd 0. 080 tip plug, 
double ended: black body; Am1,, Inc. part no. 
2-582 I 20-0 
SOCKET, T RANSISTOR: 3 contacts spaced on an 
0. 200 in. dia circle: Elco Col'p. part no. 3307X 
SOCKET, TRANSISTOR: same as XQ450 

AUDIO AMPLIFIER A!0, All 

CAPACITOR, FIXED, E LECTROLYTIC: 20 uf, 
- lor;i --r l001, 25 v de: Sprague Electric Co. part 
llO. 40D18 1A2 

COLLI);S 
PART KU~IBER 

183- 1365-00 

183- 1379-00 

183- 1192-00 

183-1365-00 

9 12-3070-00 

912-2822- 00 

353- 3271 -00 

278- 1864-00 

240- 1657-00 

240- 1657-00 
352-0195-00 

352-0195-00 
705-7130- 00 

705-7 I 30-00 
7 45- 0725-00 

745- 0809-00 

745- 0761-00 

745- 0761-00 

745- 0725-00 

7 45-0809-00 

745-0761-00 

745-0761-00 

745-0773-00 

745- 0773-00 

745-0809-00 

745-0809-00 

756-3902-003 

756- 3900-003 

360-0276-00 

360-0277-00 

352 -9903-00 

352-9903-00 

528- 0439-00 

183-1365-00 

ITE~I 

C40I 

C402 

C403 

C404 

C405 

C406 

C407 

C408 

C409 

Q400 

Q401 
Q402 
R400 

R401 

R402 

R403 

11404 

R405 

R406 

R407 

11408 

11409 

R41 0 
R411 

R412 

R413 

R4I4 

R415 

R416 

TP400 

TP401 

XQ400 

XQ40! 
XQ402 

DESCHIPTIO;>; 

CAPACITOR. FIXED. ELECTROLYTIC: same 
as C400 
CAPACITOR. FIXED. ELECTROLYTIC: same 
as C400 · 
CAPACITOR, FIXED, ELECTROLYTIC: 250 ur 
-10~ • lO<Y'o 30 \' de: Spra~"Ue E lect i-ir pan 110. 
4Yl28 
CAPACITOR. FIXED, ELECTROLYTIC: same 
as C400 
CAPACITOR, FIXED, ELECTROLYTIC: 100 ui 
- 10'(\ ... 100~ 25 \" de: Spra~'l.le Eh:-c·tric part no. 
D3H87 
CAPACITOR, FIXED, ELECTRO LYTIC: same 
as C400 
CAPACITOR, FIXED, PAPER: O. 015 uf ±20";.. 
600 v de: Spra~ue Electric part no. 160Pl5306 
CAPACITOR, FIXED, ELECTROLYTIC: same 
as C405 
CAPACITOR, FIXED, ELECTROLYTIC: s.1111e 
as C403 
TRANSISTOR: germanium : hermetically sealed: 
Sylvania part no. 2N526 
TRANSISTOR: same as Q 400 
TRANSISTOR: same as Q400 
RESISTOR, FIXED, FILM: 19600 ohms i l'i, , 
1/ 4 w: MIL type RN6513!%2F 
RESISTOR, FIXED, FIL~!: 34800 ohms ± l "/,, 
1/ 4 w: MIL type RK65D3482f 
RESISTOR, FIXED. COMPOSITION: 2 . 200 ohms 
.tl0'r,, 1/ 4 ·w: MIL type HC07GF222K 
RESISTOR, FIXED, COMPOSITIO:-l: 470 ohms 
±lO"h, 1/ 4 w: MIL type RC07GF47 !K 
RESISTOR, FIXED. FILM: 4220 ohms ±1 l,, 
!; 4 w: MIL type RN65134221 F 
RESISTOR, FIXED, CO.VIPOSITION: I, 000 ohms = I0't, 1, 4 w: MLL type RC07GFl02K 
RESISTOR, FIXED, FILM: 42 ,200 ohms ±I";, 
1/4 w: 1l!L type R.N65D4222 F 
RESISTOR, FIXED. FI L:\11: 23, 7 00 ohms il"h, 
I 4 w: MIL ty1>e RN65B237 2 f 
RESISTOR, F'IXED, COMPOSITION: 6,800 ohms 
±I0'i, J./ 4 w: MIL type RC07GF'682K 
RESISTOR. FIXED, COMPOSITION: 680 ohms 
i. 10"1,, J/ 4 w: MI L type RC07 GF681K 
RESISTOR, FIXED, FILM: same as R404 
RESISTOR, FIXED, CO~IPOSITION: same as 
R405 
RESISTOR, FIXED, COMPOSIT ION: 39, 000 
ohms ±10"1,, I 4 w: MIL lype RC07GF'393K 
RESISTOR, f1XED, CO~1POSITION: 0. 10 me~
ohm, .110'1,. i / 4 w: MIL type RC07GF'104K 
RESISTOR, FIXED, COMPOSITION: same as 
R402 
RESISTOR, FIXED, COMPOSITION: 220 ohms 
±10'°!, I 4 w: MIL type RC07G F22 1K 
RES ISTOR, FIXED, COMPOSITIOC\: 10,000 
ohms ;_JO'}. I 4 w: MIL type RC07GF103K 
JACK, TIP: for use with standard 0. 080 ttp 
plug, double ended: white body ; Amp, Inc. parl 
no. 2-582120-9 
JACK, T IP: for us£> wHh s tandard 0. 080 tip 
plug, double ended: black body : Amp, Inc. 
part no. 2-582120-0 
SOCKET, TRANSISTOR: 3 contacts spaced o n 
an 0. 200 111. dia circle. Elco Corp. 1lart no. 
3307X 
SOCKt:T, TRANSISTOR: same as XQ400 
SOCKET, TRANSISTOR: same as XQ400 
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7 45-07 49-00 

705-7174-00 
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745-0743-00 
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745-0749-00 

745-0806-00 

745-0821-00 

745-0761-00 
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745-0785-00 

360-0276-00 

360-0277-00 

352-9903-00 

352-9903-00 
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Figure 6- 1. Front View, Parts Location 
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Figure 6-2. Top View. Parts Location 
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Figure 6- 3. Bottom View, Parts Location 
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F ig11re 6-4. Rear View, P arts Location 
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Figure 6-5. L eft Side View, Parts Location 
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Figure 6-6. Oscillator- Tripler-Mixer Al, Parts Location 
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TPl51 Rl63 Rl65 Cl54 0152 Rl64 Rl66 0153 Rl68 Cl57 

Rl62 

CRl51 

Rl60 

Rl61 

Cl53 
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Figure 6-7. Pulse Counting Demodulator A2, Parts Location 
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Figure 6 - 8. Phase Splitte r A3. P a rts Location 
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TP252 
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TP25 1 
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Figure 6- 9. P eak Voltm eter A4, Parts Location 
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Figure 6-10. Peak Light A5, Parts Location 
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CR353 
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Figur e 6-11. Average Voltmeter A6, Parts Location 
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C556 R555 R556 R558 R557 R559 C557 Q55J R561 C560 C559 L552 R560 

0550 R554 R550 R551 R553 R552 C552 C550 C551 C558 

Figure 6-12. 19-Kc Amplifier A7, P arts Location 
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C503 

TP500 

0501 R506 C504 R504 R507 R505 C501 R502 0500 R515 

Figure 6-13. Amplifier Doubler A8, Parts Location 
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TP45I C450 R462 C454 C45I R453 R452 R454 R455 0450 045 1 C4 52 

TP450 CR450 C457 R457 T45I R456 R458 R460 R461 R459 T450 C454 C4 56 

Figure 6- 14. s t ereo Demodulator A9, Parts Location 
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L 452 

L451 

Figure 6-15. Stereo Demodula t e:::- A9, Rear View with Shield Removed, Parts Location 
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Figure 6-16. 
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NOTE: 

I, UNLESS OTHERWISE INOICATEO, ALL RESISTANCE VALUES I ARE IN OHMS, ALL CAPACITANCE VALUES ARE IN PICOFARAOS, 

AND ALL INDUCTANCE VALUES ARE IN MICROHENRYS, 

I 
I 

TPIOO I 
YIOO 

SOOKC LI04 

D 
2 MH I REF OSC 

0103 Cll6 
2N1225 191 I 

RIIS I Cll3 

1•20 
39K Rll6 

ISK 

-= CIIS Rl9 

I 10.IUF IK 

Cll4 -= -= 
TO IUF I -= Cll7 

O.OIUF 

I 
w y -Pl J 

Figure 7-1. Oscillator-Tripler-Mixer Card Al, 

Schematic Diagram 
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NOTE: 
UNLESS OTHERWISE INDICATED, ALL RESISTANCE VALUES ARE IN OHMS, 
ALL CAPACITANCE VALUES ARE IN PICOFARADS, ANO ALL INDUCTANCE 
VALUES ARE IN MICROHENRYS. 

Figure 7-2. Pulse Counting Demodulator Card A2, Schematic Diagram 
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Figure 7-3. Phase Splitter Card A3, Schematic Diagram 
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SECTION 7 
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NOTES: 
I. UNLESS OTHERWISE INDICATED ALL RESISTANCE VALUES 

ARE IN OHMS, ALL CAPACITANCE VALUES ARE IN PICOFARADS 
A ND ALL INDUCTANCE VALUES ARE IN MICROHENRYS. 

2. VALUE SELECTED IN PRODUCTION. 

Figure 7-4. Peak Voltmeter Card A4, 
Schematic Diagram 
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G~----~-----L __________ ___c_ _____ D_M ______ ___JH J 

NOTE: 

I. UNLESS OTHERWISE INDICATED ALL RESISTANCE VALUES ARE 
IN OHMS, ALL CAPACITANCE VALUES ARE IN PICOFARADS, AND 
ALL INDUCTANCE VALUES ARE IN MICROHENRYS. 

2. VALUE SELECTED IN PRODUCTION. 

Figure 7-5 . Peak Light Card A5, Schematic Diagram 
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SEC TION 7 
Illustrations 
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Figure 7-6. Average Voltmeter Card A6, 
Schematic Diagram 
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NOTE: 
I .UNLESS OTHERWISE INDICATED, ALL RESI STANCE VALUES ARE IN OHMS, 

ALL CAPACITANCE VALUES ARE IN PICOFARADS, AND ALL INDUCTANCE 
VALUES ARE IN MICROHENRYS . 

Figure 7-7. 19-Kc Amplifier Card A7, Schematic Diagram 
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SECTION 7 
Illustrations 

NOTE: 
I. UNLESS OTHERWISE INDICATED, ALL RESISTANCE VALUES 

ARE IN OHMS, ALL CAPACITANCE VALUES ARE IN PICOFARADS 
ANO ALL INDUCTANCE VALUES ARE IN MICROHENRYS. 

Figure 7-8. Amplifier-Doubler Card AB, 
Schematic Diagram 
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NOTE: 
I. UNLESS OTHERWISE INDICATED ALL RESISTANCE VALUES 

ARE IN OHMS, ALL CAPACITANCE VALUES ARE IN PICOFARADS, 
AND ALL INDUCTANCE VALUES ARE I N MICROHENRYS. 

Figure 7-9. Stereo Demodulator Card A9, Schematic Diagram 
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Figure 7-11. 900C-1() FM Modulation Monitor Chassis, Schematic Diagram (Sheet 1 of 2) 
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NOTES: 
I. UNLESS OTHERWISE INDICATED, ALL RESISTANCE VALUES 

ARE IN OHMS, ALL CAPACITANCE VALUES ARE IN PICO-
FARADS, ANO ALL INDUCTANCE VALUES ARE IN MICROHENRYS. 

2. FOR 220-VOLT OPERATION, REMOVE SHORT FROM R45 
ANO CONNECT PRIMARY WINDINGS OF Tl IN SERIES. 

3 . RESISTOR R6I USED ONLY ON 900C-I9 ANO 900C·IC 
MODELS • 

Figure 7-11. 900C -1() FM Modulation Monitor Chassis, Schematic Diagram (Sheet 2 of 2) 
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