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Section 1l
MAINTENANCE

2.1 INTRODUCTION

This section contains information for the maintenance of
the Model FM-10CS. Included are Minimum Performance
Procedures, Alignment and Adjustment Procedures and
Fault Isclation Procedures.

All ac and de voltages displayed without tolerances on the
Schematic Diagrams in Section IV are typical. The dc
voltages may vary widely (+100%, —50%) and the ac
voltages may vary widely (£6 dB) due to component
tolerances and beta ranges of the transistors. This does not
imply that instruments in which measured voltages are at
the tolerance extremes will not perform to the specifi-
cations, since the instrument has been designed to allow for
these tolerances,

22 PRELIMINARY INFORMATION
2.2.1  Alignment Interval

To ensure instrument accuracy check the Model FM-10CS
performance using the Minimum Performance Procedures
every 1000 hours of operation, or every six months if used
occasionally.

2.2.2  Singer Customer Service

Both Factory and Field Centers provide instrument service
and repair. Contact your local Singer representative for
additional information.

223 Minimum Performance Procedures Defined

The performance of the instrument can be checked without
removing the covers or performing internal adjustments by
the use of the Minimum Performance Procedures (Refer to
Paragraph 2.4). These procedures check the overall perfor-
mance for accuracy and correct operation within allowable
tolerances,

224  Alignment and Adjustment Procedures Defined

The completion of each step of the Alignment and Adjust-
ment Procedure, (Refer to Paragraph 2.5) ensures that the
instrument meets the electrical specifications provided in
Section 11 of the Operator's Manual. For best overall
instrument performance when performing a complete
Alignment and Adjustment Procedure, adjust each trimmer
as close as possible to the exact figure, even though the
Minimum Performance Procedures indicate that the oper-
ation is within the allowable tolerance,

23 TEST EQUIPMENT REQUIRED

The test equipment required for the Minimum Performance
Procedures, Alignment and Adjustment Procedures, and
Fault Isolation Procedures is listed in Table 2-1. Minimum
specifications are provided to aid in the selection of
equivalent types.

24 MINIMUM PERFORMANCE PROCEDURES

The following Minimum Performance Procedures wverify

that the Model FM-10CS Mainframe is operating within
specification. These procedures may be used as part of
incoming quality control inspection, as a periodic opera-
tional procedure, and a check after repairs or adjustments
have been performed. Left-hand and center modules are
required for these procedures.

WARNING

High voltages are present throughout the
instrument and appropriate precautions
should be taken while operating the
instrument with cover removed,

CAUTION

The Model FM-10CS is supplied pre-set to
115 V ac for use in North America, unless
otherwise indicated by a decal over the
AC/DC switch. Power cord supplied is
3-pin for use with 115 V grounded mains

supply.

NOTE

The equipment should be checked at a
temperature of 25°C £5°C for best overall
performance,

2.4.1  Evaluation of Tone Generator Mode

a. Install the left-hand module and center module
into the Mainframe. Set the SWEEP switch to the
OFF position.

b. Connect power source to the Mainframe.

¢. Rotate PWR switch clockwise.

d. For ac power, set AC/DC switch on back of
instrument to AC, (Approximate ac power required
is 32 VA.)

For dc power, set AC/DC switch on back of
instrument to DC. (2.5A maximum de current
required.)

¢. Verify that POWER indicator lights.

f.  Set Mainframe controls as follows:

MODE TONE GEN
VOLUME Fully cw
Frequency 000.0000 MHz
switches
MEASURE MODE BEAT NOTE (IN)
AUDIO OUTPUT
TIMEBASE INT
(Back of
instrument)

21



Table 2-1. Test Equipment Requirements

Recommended
Instrument Minimum Specifications Manufacturar Model Use*
Audio oscillator Frequency range: 400 Hz to 1 kHz Hewlett-Packard | 651 AM
Output level: 0V to 2 V rms
Impedance: 600 ohms
Signal generator Frequency range: 1 MHz to 250 MHz Singer FM-2748 AM
Output level; 0.2 mV to 90 mV rms
Stability: +0.004%/5 min. minimum
Output impedance: 50 ohm nominal
Oscilloscope with Frequency response: 100 MHz Tektronix 454 AM
10 X probe and Sensitivity: 5 mV/em
50 ohm load
Frequency counter Frequency response: 50 kHz to 500 MHz Hewlett-Packard | 55324 A
Accuracy: 1 X 10 -7 {with 20 dB
Sensitivity: broadband
Model RFM-10D: 220 mV rms amplifier Singer
Model RFM-11A: 22 mVrms Model BBA-1
Models RFM-10/10A/10B: 2.5 mV rms
Ac voltmeter Frequency response: 50 Hz to 2 MHz Hewlett-Packard 400 AM
Input level: 100 mV to 400 mV rms
Input resistance: 1 megohm minimum
Input capacitance: 35 pF maximum
Dec digital Input level: 10 mV to 30V dc Hewlett-Packard | 3440A A
voltmeter Accuracy: £1%
RF voltmeter with Frequency response: 50 kHz to 1.2 GHz Hewlett-Packard 3406A/11063A/ AM
50 ohm load and Input level: 500 uV to 1 V rms 6064
high impedance
probe
Spectrum analyzer Frequency response: 10 MHz to 1.2 GHZ Singer SPA-3000 A
Dispersion: 10 kHz/div to 100 MHz/div
Dynamic range: 60 dB minimum
Maximum level measured: +10 dBm
Sweep generator Frequency range: 500 MHz to 800 MHz Wavetek 2001 A
Output level: 0 dBm to —20 dBm
RF detector Frequency response: dc to 800 MHz Wavetek D152 A
Speaker/headset Impedance: 8 ohm/2 kilohm Not applicable
Signal generator Frequency range: 10 MHz Hewlett-Packard | 606
Output level: +5 dBm
VOM Resistance range: 20 ohm to 50 kilohm Simpson 260
Distortion analyzer Frequency response: 1 kHz Hewlett-Packard | 333A A
Input level: 1 V rms
Accuracy: £0.1%
Amplitude Measurement range: 27% to 100% Singer FM-2748/0AM-1 AM

Modulation Meter
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Table 2-1. Test Equipment Requirements (Cont.)

Recommended
Instrument Minimum Specifications Manufacturer Model Use*
D¢ power supply Output level: 12V at 2.5 Amps Harrison 6291A A
Dc power supply Output level: 0V to 5 V at 10 mA Hewlett-Packard | 721A
Regulation; 5%
Variable transformer Qutput level: 0V to 230 V ac General Radio 100-R A
Meter with phone Full-scale deflection: 100-0-100 uAdc Modutek 25-DUA-1H1
plug and phone plug
Peak Deviation Peak deviation range: 5 kHz Singer FM-10C/ODM-1 A
meter Accuracy: £0.1%
Sensitivity: 2.5 mV rms
Oscilloscope deviation Mainframe must be tested with this Singer ODM-1 A
monitor module associated plug-in module
Oscilloscope amplitude | Mainframe must be tested with this Singer OAM-1 A
modulation monitor | associated plug-in module
module
AM/FM module Mainframe must be tested with this Singer AFM-2 A
associated plug-in module
RF module Mainframe must be tested with this Singer RFM-104A, AM
associated plug-in module 10B, 10D or 11A
FIM module Mainframe must be tested with this Singer FIM-3 AM
associated plug-in module
Extender cables 24 pin connectors Singer PC2652 A
16 pin connectors Singer PC2653 A
Coaxial connectors Singer PC2775 A
Load resistor 10 ohm, 10 watt £5% Ohmite 1710 A
72 ohm, 1/4 watt £2% Allen Bradley CB AM
1000 ohm 1/4 watt £5% Allen Bradley CB M

# A=Alignment and Adjustment and Fault Isolation

B.

Vary 0-100 Hz Frequency control for a BEAT
lamp indication on the center module of approxi-
mately 1 flash per second,

Set VOLUME control to desired level and vary
0-100 Hz Frequency control throughout its
range, A 0 to 100 Hz tone should be audible from
the internal speaker,

Rotate 100 Hz Frequency switch from 0 position
to 9 position. Tone frequency should increase at
each switch position,

M=Minimum Performance

Repeat Step i. with the 1 kHz Frequency switch.

Plug the speaker or headset into AUDIO/TONE
OUTPUT receptacle. Repeat Step j. Tone fre-
quency from remote speaker/headset should
increase with each switch position.

Set the Model FIM-3 RANGE switch to ZERO,

Withdraw the Model FIM-3 part-way out and
verify that the meter indicates zero. Adjust mech-

242

anical zero on meter face if necessary. Install the
Maodel FIM-3 in the Mainframe and set the meter
to zero with the Model FIM-3 ZERO control.

Set center module RANGE switch to 1.5 position.

Vary the Mainframe 100 Hz and 1 kHz Frequency
switches in 100 Hz steps up to 1.5 kHz. The meter
indication should deflect to the left in 100 Hz
increments.

Repeat Steps m. thru o. with the remote
100—0-100 uA dc meter plugged into the REM
METER receptacle on the back of the Mainframe.
Evaluation of Frequency Accuracy

Refer to Table 2-1 for sensitivity requirements of
frequency counter,

Connect frequency counter output receplacle to
left-hand module RF OUTPUT receptacle.

Set RF QUTPUT control of left-hand module to
maximum output level.

2-3
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Set Frequency switches to 100.000 MHz and
(- 100 Hz Frequency control to OUT position.

Frequency counter should indicate 100.000 MHz
1 ppm.

Set 100 MHz Frequency switch to 2, 3, 4, and 3,
while verifying frequency accuracy,

Reset 100 MHz Frequency switch to 1.

Set 10 MHz Frequency switch to 1,2,3,4, 5,6, 7,
8, and 9 while verifying frequency accuracy.

Set 100 MHz Frequency switch to 0 and 10 MHz
Frequency switch to 1 and werify frequency
accuracy.

Check all positions of 100 kHz, 10 kHz, | kHz and
100 Hz Frequency switch verifying frequency
accuracy.

Set Frequency switches to 001.000 MHz and
rotate 0—100 Hz Frequency control throughout
its range. Verify that frequency is within £5 Hz of
Frequency control indication,

Evaluation of Output Level

NOTE

The following procedure applies only
when using Model RFM-10A, or
RFM-10B left-hand module. With Model
RFM-10D, Step b. level should be 0 dBm,
and Steps d, and f, levels should be 224
mV 3 dB (159 mV to 318 mV). With
Model REM-11A, Step b. level should be
—20 dBm, and Steps d. and f. levels
should be 22.4 mV £4 dB (14.1 mV to
35.5 mV).

Connect RF voltmeter with 50 ohm termination
to RF OUTPUT receptacle of left-hand module.

Set RF OUTPUT level to 5 uV.

Set Frequency switches to 100.000 MHz and
0—100 Hz Frequency control to OUT position.

Verify that RF voltmeter indicates 500 uV £3 dB
(353 uV to 707 uV).

Repeat for all frequencies in Steps f. thru k. of
Paragraph 2.4.2.

Verify that all levels are 500 uV £ dB (353 uV to
707 uV).

Evaluation of 2 MHz IF Qutputs

With RFM module, Model FIM-3, and Model
AFM-2 installed, set the Mainframe MODE switch
to MEAS, MEASURE MODE AUDIO OUTPUT
switch to BEAT NOTE (IN), GENERATOR MOD-
ULATION to OUT-OFF and Frequency switches
and control to 150 MHz.

24.5

Set the RFM module MEASURE MODE BAND-
WIDTH switch to OUT — WIDE and set the
SENSITIVITY as follows:

With Model RFM-10A or RFM-11A: set the
MEASURE SENSITIVITY to 0.64 mV (control to
fully clockwise, switch to NORMAL).

With Model RFM-10B or RFM-10D: set the
MEASURE SENSITIVITY to 64 uV (control to
fully clockwise, switch to NORMAL).

Connect the signal generator to the RF module
MEASURE INPUT receptacle. Set its frequency to
150 MHz and level to sensitivity of Step b,

Connect the ac voltmeter to the Mainframe ACC
receptacle, J3-A, and the ground terminal to
chassis to measure the 2 MHz IF auxiliary cutput,

Connect the 72 ohm load resistor to the 2 MHz IF
OUTPUT receptacle of the Model AFM-2.

Vary the signal generator slightly to obtain a zero
beat indication for exact frequency.

Vary the signal generator output level to obtain
exactly 2.7 mV rms on the ac voltmeter.

Note the signal generator output level. It should be
064 mV or 64 uV (Refer to Step b) for a
calibrated RFM module.

Remove the ac voltmeter from J3-A and connect it
to the 72 ohm load at the 2 MHz [F OUTPUT
receptacle of the Model AFM-2, The level should
be 2.5 mV £0:1 mV.

Vary the signal generator output level to check the
Model FIM-3 OPERATE lamp turn-on threshold.
With a calibrated Model FIM-3 this should cor-
respond to the level in Step h.

Evaluation of Auxiliary VCO Input

Connect the peak deviation meter to the RFM
module RF OUTPUT receptacle.

Set the Mainframe' Frequency switches to
015.0¥00, 0—100 Hz control to 0, MODE switch
to TONE GEN and GENERATOR MODULA-
TION switch to OUT-0OFF.

Connect the audio oscillator and the ac voltmeter
to J3-B and H (back panel ACC receptacle). Set
the audio oscillator frequency to 1 kHz and
output level to 500 mV rms 5% (475 mV to
525 mV) as indicated on the ac voltmeter,

The peak deviation meter should indicate 5 kHz
+15% (4.25 kHz to 5.75 kHz) peak deviation,

Set the Mainframe Frequency switches to
014.9V00 and 0— 100 Hz control to 10.

The peak deviation meter should indicate 5 kHz
+15% (4.25 kHz to 5.75 kHz) peak deviation.



2.4.6
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Evaluation of 10 MHz TCXO Output Level

Connect the oscilloscope and 1000 ohm load
resistor 1o the Mainframe TIME BASE receptacle.
The intemnal time base 10 MHz waveform should
be present. Level should be 0.5V p-p min.

Evaluation of External Time Base Input
Set the TIME BASE switch to EXT.

Connect the signal generator to the Mainframe
TIME BASE receptacle. Set its frequency to 10
MHz and output level to +4 dBm.

Set Mainframe Frequency switches to 000.0000
MHz, 0-100 Hz control to OUT and MODE
switch to TONE GEN, Set the VOLUME control
to approximately mid-range and rotate the 1 KHz
Frequency switch from O to @ and back. A varying
tone should be audible from the speaker.

Evaluation of 1| MHz TCXO Output

Connect the oscilloscope to the Mainframe ACC
receptacle J3-D, ground to chassis.

A 1 MHz waveform should be present at a level of
2.5V p-p typical, 1 V p-p minimum.

Evaluation of +9 V dc Power Output

Connect the digital voltmeter to the Mainframe
ACC receptacle J3-D, ground to chassis.

The digital voltmeter should indicate +9 V de £1%.
Evaluation of Amplitude Modulation

Set the Mainframe MODE switch to the GEN
MOD CAL position,

Remove the Model ODM-1 and replace it with the
Model OAM-1. Energize the Model OAM-1 and
vary INTENSITY and FOCUS for normal trace.

Set the Model OAM-1 RANGE switch to the
MEAS GEN 100% position,

Set the Model OAM-1 VERT MODE switch to the
VERT SET position. Vary the VERT POS control
so that the trace is positioned exactly on the
VERTICAL SET line.

Set the Model OAM-1 VERT MODE switch to the
CARR SET position. Vary the CARRIER LEVEL
control so that the trace is exactly on the
CARRIER SET line.

Set the Model 0OAM-1 VERT MODE switch to the
MEAS AM position. The Model OAM-1 is now
calibrated to measure 1005 AM.

Set the GENERATOR MODULATION switch on
the Mainframe to the ON (IN) position.

Sel the MOD/AUDIO OUT FREQ switch on the
Maodel OAM-1 to the 1 kHz position and MOD
MODE switch to the INT position.

2.4.11
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2.5.1

Verify that the INT MOD/AUDIO OUT control
can be varied to provide 100% AM on the CRT
graticule.

Evaluation of Sweep Range

Set the Mainframe Frequency switches to
151,V000 MHz, 0100 Hz control to 5, MODE
switch to MEAS, MEASURE MODE AUDIO
OUTPUT switch to RECOVERED AUDIO (OUT).
Set the left-hand module MEASURE SEN-
SITIVITY switch and control to HIGH and 2 mV.
Set the center module RANGE switch to ZERO.
Set the right-hand module INT MOD/AUDIO OUT
control to fully ccw (not off).

Connect the signal generator to the MEASURE
INPUT receptacle.

Set the signal generator to 151 MHz at a level of
~41 dBm (2 mV).

Set the Mainframe SWEEP RATE control to the
fully cew position (not off).

Rotate the Mainframe SWEEP WIDTH control ew
until pulse tone is heard approximately every 1/10
second as the frequency of the Mainframe coin-
cides with 151 MHz from the signal generatar,

Set the signal generator to 152 MHez.

Rotate the Mainframe SWEEP WIDTH control if
necessary until a pulse tone is heard as in Step e.
except at 152 MHz,

ALIGNMENT AND ADJUSTMENT
PROCEDURES

Remove the 11, No. 6-32 X 1/4, Phillips-head
screws from the back of the instrument cover.

Remove the cover.

Position the instrument to make the underside
accessible.

Remove the 4, No. 4-40 x 1/4, Phillips-head screws
from the bottom cover,

Remove the cover,

NOTE

The equipment should be aligned at a
temperature of 25°C £5°C for best overall
performance. See Figures 2-2 thru 2-4 for
assembly locations.

Preliminary Adjustments

Measure resistance to ground from TB3-1, 2 and
TB3-3, 4, Should be greater than 20 ohms.

Measure resistance to ground from the cases of
series-pass transistors Q1 and Q2 (mounted on
back chassis). Should be greater than 50 kilohms.
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REAR TERMINALS

f. Measure unregulated voltage at terminal A1A3-3,

Should be approximately +17.5 V.

BACK

Figure 2-1. Model AFM-2 Madification for

Mainframe Tests
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Figure 2-3, Assembly Locations (Bottom View)
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Figure 2-2. Assembly Locations (Top View)

Reverse ohmmeter leads. Should be greater than
20 ohms.

Modify the Model AFM-2 as in Figure 2-1 and
install the modified Model AFM-2 in the right-
hand compartment, Also install an RFM module
and a Model FIM-3 in the left-hand and center
compartments respectively.

Set 115/230 V switch to 115 V and plug power
cable into 115 V ac outlet. Set POWER switch on.

Connect the oscilloscope to TB3-1, 2 and TB3-3, 4

and verify that the ripple is less than 2.7 mV p-p.

Figure 2-4, Assembly Locations (Rear View)

Measure voltage at TB3-1, 2 and TB3-3, 4. Should
be +9 V dc £0.5% (+8.955 V to +9.045 V). Adjust
A1A3RT and A1A3R16 respectively, if necessary,

(See Figure 2-5).
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Figure 2.5, Trimmer Locations,
Power Supply Assembly, A1A3

Measure voltage at A1A3-9, 10, Should be +12V
1.2V, (+10.8 Vto +13.2 V).

Set POWER switch to OFF. Set 115/230 V switch
to 230 V, Plug power cord into 230 V ac source.

Set POWER switch on and repeat Steps e. thru g.

Set POWER switch to OFF and disconnect power
cord from 230 V ac source. Set 115/230 V switch
back to 115 V.

Set AC/DC switch to DC, Connect the de power
cord to 12 V de receptacle and to the dc power
source.

st POWER switch on, Set dc power source
output to 11.5 'V de.

Measure the voltage at TB3-1, 2 and TB3-3, 4.
Should be +9 V £0.5%. (+#8.955 V to +9.045 V).

Set POWER switch to OFF and dc power source
off, disconnect dc power cable from instrument,
set AC/DC switch to AC, plug ac power cable into
115 V ac outlet and set POWER switch on,

10 MHz Amplifier Adjustment

Set the SWEEP switch to the OFF position and
withdraw All assembly (See Figure 2-6 and
Figure 2-7).

Connect oscilloscope 10X probe to All-36.
Observe that a 10 MHz waveform of approximately
500 mV p-p is present.

Figure 2-6. Trimmer Access Hole Locations, A11

Connect oscilloscope 10X probe to Al1-39, Adjust
A11L5 for maximum output, It should be approxi-
mately 3.2 ¥V p-p.

Dress all wires above center of assembly toward
top of chassis and all wires below center of
assembly toward bottom of chassis. Reinstall A11
assembly
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‘Figure 2-7. Trimmer Locations,
Buffer Amplifier Assembly, A11
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A2l Assembly Adjustment, 3.6 MHz and 36 MHz
(See Figures 2-8 and 2.9)

Connect the RF voltmeter with a high impedance
probe to A6-14 and withdraw assembly, A21.

Set 100 kHz Frequency switch and 1 MHz Fre-
quency switch to 0.

Connect oscilloscope 10X probe to A21-6.
Observe that a pulse of approximately 1.5 V p-p,
at a repetition frequency of 100 kHz, is present.
Connect oscilloscope 10X probe to junction
A21¥2 and A21C6. Adjust A21L1 for maximum
amplitude (approximately 100 mV p-p).

Tune A21L3, A21L4 and A2ILS for maximum
output on the RF voltmeter,

If output level is other than —20 dBm, £1 dB,
select A21R28 and A21C31,

Dress all wires above center of assembly toward
top of chassis and all wires below center of
assembly toward bottom of chassis. Reinstall
assembly A21,
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2.5.5

2.5.6

2.5.7

A20 Assembly Adjustment, 3.7 MHz and 37 MHz.

(See Figure 2-8 and 2-10)

Rotate 100 kHz and 1 MHz Frequency switches to
1. Withdraw assembly, A20 and repeat Steps ¢.
thru f. of Paragraph 2.5.3, except substitute A20
for all A21 designations,

Al9 Assembly Adjustment, 3.8 MHz and 38 MHz

Rotate 100 kHz and 1 MHz Frequency switches to
2. Withdraw assembly Al19 and repeat Steps c.
thru f, of Paragraph 2.5.3, except substitute A19
for all A21 designations. Do not select A19C31,

AlB Assembly Adjustments, 3.9 MHz and 39
MHz

Rotate 100 kHz and 1 MHz Frequency switches to
3. Withdraw assembly Al18 and repeat Steps c.
thru f. of Paragraph 2,53, except substitute A18
for all A2] designations, Do not select AlBC31,

A17 Assembly Adjustments, 4.0 MHz and 40 MHz

Rotate 100 kHz and 1 MHz Frequency switches
to 4. Withdraw assembly A17 and repeat Steps c.
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Figure 2-8, Trimmer Access Hole Locations, A12 thru A21
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Figure 2-9, Trimmaer Locations,
Frequency Generator Assembly, A21
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2.59

thru f. of Paragraph 2.5.3, except substitute Al17
for all A21 designations. Do not select A17C31.1f
A17L4 or A17L3 have insufficient range, select
the value of A17C25 or A17CI8 respectively.

Al6 Assembly Adjustment, 4.1 MHz and 41 MHz

Rotate 100 kHz and 1 MHz Frequency switches to
5. Withdraw assembly Al6 and repeat Steps c.
thru f. of Paragraph 2.5.3, except substitute A16
for all A21 designations. Do not select A16C31.1f
Al6L4 or A16L3 have insufficient range, select
the value of A16C25 or A16CI8 respectively.

A1S Assembly Adjustment, 4.2 MHz and 42 MHz
(See Figure 2-11)

Rotate 100 kHz and | MHz Frequency switches to
6. Withdraw assembly Al5 and repeat Steps c.
thru f. of Paragraph 2.5.3, except substitute Al5
for all A21 designations. Do not select A15C31.
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Figure 2-10. Trimmer Locations,

Freguency Generator Assemblies, A16 thru A20

Figure 2-11. Trimmer Locations,

Frequency Generator Assemblies, A12 thru A15

2.5.10

2.5.11

15.12

a.

Al4 Assembly Adjustment, 4.3 MHz and 43 MHz

Rotate 100 kHz and 1 MHz Frequency switches to
7. Withdraw assembly Ald4 and repeat Steps c.
thru f, of Paragraph 2.5.3, except substitute Al4
for all A21 designations. Do not select A14C31.

A13 Assembly Adjustment, 4.4 MHz and 44 MHz

Rotate 100 kHz and 1 MHz Frequency switches to
8. Withdraw assembly A13, and repeat Steps c.
thru f. of Paragraph 2.5.3, except substitute Al3
for all A21 designations. Do not select A13C31.

Al2 Assembly Adjustment, 4.5 MHz and 45 MHz

Rotate 100 kHz and 1 MHz Frequency switches to
9. Withdraw assembly A12 and repeat Steps c.
thru f. of Paragraph 2.5.3, except substitute A12
for all A21 designations. Do not select A12C31.
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2.5.13 90 MHz No. 3 Adjustment ¢. Connect oscilloscope 10X probe to A28, 2 MHz
input, Should measure approximately 3.0 V p-p
a, Connect the RF voltmeter with a high impedance square wave.
PYohe S0 Mg AG (S FllE 213 d. Connect oscilloscope 10X probe tc;i AZ-7. Tune
: A2L1, A2L2 and A2L3 for 9 MHz maximum
b. Set the Frequency switches to 30.000 MHz. output level. Should be 780 mV p-p +70 mV. If
necessary select the valve of AZR] A2R16 and
¢. Withdraw A8 assembly half-way out and adjust A2C16 ind return A2L2 and A2L3 for 9 MHz
Al18C24 and A18C36 to obtain between 200 mV maximum output level.
and 250 mV rms on the RF voltmeter,
e. Connect oscilloscope 10X probe to A29. Tune
d. [fnotwithin tolerance, select the value of A18C47. . A2L4 for maximum output level. Should be 2.2V
p-p minimum at 6 MHz,
NOTE
f. Reinstall A2 assembly.
A1BC47 may cause oscillation if too large
in value, 2.5.15 A3A Assembly Adjustment
e. Disconnect RF voltmeter probe and reinstall A18 a. Withdraw assembly A3A and connect oscilloscope
assembly, 10X probe to A3A-3 (5 MHz to 6 MHz input) and
ground. Voltage should be 2.2 V p-p minimum,
2.5.14 A2 Assembly Adjustment (See Figure 2-13) (See Figure 2-14)
a. Set Mainframe Frequency switches to “0" positon b. Connect oscilloscope 10X probe to A3A-6 (9 MHz
0 — 100 Hz control to OUT. input) and ground. Voltage should be 700 mV p-p
minimum,
b. Withdraw A2 assembly and connect oscilloscope
10X probe to A2-3. Measure the amplitude of the c. Connect oscilloscope 10X probe to A3A-B (3.6
1 MHz input. Should be approximately 2.5 V p-p MHz to 4.5 MHz input) and ground, Should be a
square wave., sawtooth waveform of approximately 700 mV p-p.
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Figure 2-12. Trimmer Locations,
1 MHz Decade Assembly, AG

Figure 2-13. Trimmer Locations,
VCO, 6 MHz, 9 MHz Assembly, A2
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1 MHz and 10 MHz Decade Switching Programming
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25.16

2.5.17

2.5.18

2519

Connect oscilloscope 10X probe to AJATPI1 (500
kHz to 600 kHz output). Voltage should be
approximately 500 mV p-p.

Connect the oscilloscope 10X probe to A3ATP2
and set the Mainframe 0—100 Hz ¢control to OUT,

Adjust A3AL1 and A3AL2 for maximum voltage
and purest sine wave (9.6 MHz). The voltage
should be approximately 150 mV p-p. If not
enough range in A3AL] and A3AL2 select the
value of A3AC12 and A3AC 15 respectively.

If the voltage at A3ATP2 is less than 150 mV p-p,
increase the value of A3AC11 to obtain 150 mV

P-p-

Connect the oscilloscope 10X probe to AJATP3
and set the Mainframe 100 Hz Frequency switch
to *5",

Adjust AJART for 3 V p-p (5.5 MHz) at A3ATP3.

Rotate the 100 Hz Frequency switch between 0
and 9 and observe that the level is 2.2 V p-p
minimum in all positions. Return the 100 Hz
Frequency switch to 5",

Reinstall A3A assembly.
A3B Assembly Adjustment

Withdraw assembly A3B and repeat Steps a. thru
k. of Paragraph 2.5.15, except substitute A3B for
all A3A designations, and | kHz Frequency switch
for 100 He Frequency switch,

A3C Assembly Adjustment

Withdraw assembly A3C and repeat Steps a. thru
k. of Paragraph 2.5.15, except substitute A3C for
all A3A designations and 10 kHz Frequency
switch for 100 Hz Frequency switch,

A3D Assembly Adjustment

Withdraw assembly A3D and repeat Steps a, thru
k. of Paragraph 2.5.15, except substitute A3D for
all A3A designations, and 100 kHz Frequency
switch for 100 Hz Frequency switch.

A21 Assembly Adjustment, 60 MHz

Set the 100 MHz Frequency switch and 10 MHz
Frequency switch to 0. Withdraw assembly A2l
half-way out.

Disconnect the center conductor of the cable at
A4B-41 (See Figure 2-15) and solder a BNC test
cable center conductor to A4B-41 and shield to
A4B-42. Connect the BNC connector to the RF
voltmeter (with 50 ohm termination).

Adjust A21C24 and A21C36 for —4 dBm £1 dB
on RF voltmeter.

If out of tolerance, check the taps on A21L6 and
A21L7 (should not be greater than 1/2 turn up)
and select the value of A21C47,
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2.5.20

2521

2523

212

NOTE

A21C47 may cause oscillation if too
large in value,

Reinstall cover and repeak A21C24 and A21C36.
Dress all wires above center of assembly toward
top of chassis and all wires below center of assem-
bly, toward bottom of chassis. Reinstall assembly
back into compartment. Leave RF voltmeter
connected as in Step b.

Al4 Assembly Adjustment, 130 MHz

Set the 10 MHz Frequency switch to 7, Withdraw
assernbly Al4 half-way out,

Adjust A14C24, A14C36 and A14C43 for —4
dBm %1 dB on the RF voltmeter.

If the output is too high or low, remove cover and
repeak A14C24, A14C36 and A14C43.

If output is too high, decrease the value of
A14C47 or increase the value of A14R41 until the
output is —4 dBm %1 dB. Repeak A14C24,
A14C36 and A14C43, after selecting A14C47 or
Al4R41.

If output is too low, increase the value of A14C47
or decrease the value of A14R41 until the output
is —4 dBm 1 dB. Repeak A14C24, A14C36 and
A14C43 after changing A14C47 or Al4R41.
Check the taps on A14L6, A14L7 and A14L8
(should not be greater than 1/2 turn up).

NOTE

A14C47 may cause oscillation if too large
in value.

Reinstall cover and repeak A14C24, A14C36 and
Al14C43. Reinstall the assembly back into com-
partment; dress all wires above center of assembly
toward top of chassis and all wires below center of
assembly toward bottom of chassis.

A13 Assembly Adjustment, 140 MHz

Set the 10 MHz Frequency switch to 8. Withdraw
assembly Al3 half-way out.

Repeat Steps 2.5.20-b. thru 2.5.20-f, except
substitute A13 for Al4.

A12 Assembly Adjustment, 150 MHz

Set the 10 MHz Frequency switch to 9. Withdraw
assembly A12 half-way out.

Repeat Steps 2.5.20-b. thru 2.5.20., except
substitue A12 for Al4.

A18 Assembly Adjustment, 90 MHz

Set the 10 MHz Frequency switch to 3, Withdraw
assembly, A18, half-way out.

2525

2.5.26

Unsolder the coaxial cable center conductor from
A6-4, Connect the BNC test cable to this cable.
Connect the RF voltmeter with 50 ohm termi-
nation to the test cable.

Adjust A18C24 and A18C36 for —1 dBm #£] dB
on RF voltmeter.

If output of tolerance, check the taps on A18L6
and AlBL7 (should not be greater than 1/2 turn
up) and select the value of A18C47,

NOTE

A1BC47 may cause oscillation if too large
in value,

Unsolder test cable from A6-4. Solder back normal
cable to Ab-4.

Unsolder the center conductor of the cable at
AdB-41 and solder the BNC test cable center con-
ductor to Ad4B-41 and the shield to A4B-42, Peak
A18C43. The output level should be —4 dBm %1
dB.

If out of tolerance, select the value of A1BR41,

Reinstall the cover and repeak A1BC24, A18C36
and A18C43,

Unsolder the BNC test cable from A4B-41 and
A4B-42 and resolder the center conductor of the
original cable to A4B-41. Reinstall assembly back
into compartment.

A19 Assembly Alignment, 80 MHz

Set the 10 MHz Frequency switch to 2. Withdraw
assembly A19 halfway out.

Repeat Steps 2.5.23-b. thru 2.5.23-i. except sub-
stitute A19 for A18 and substitute A19-17 for
A6-4 and the level in Step f. should be -1 dBm
+1 dB.

A17 Assembly Adjustment, 100 MHz

Set the 10 MHz Frequency switch to 4. Withdraw
assembly Al7 half-way out,

Repeat Steps 2.5.23-b thru 2.5.23-i. except sub-
stitute Al17 for AIB and substitute A17-17 for
A6-4 and the level in Step f. should be —1 dBm
+1 dB.

Al6 Assembly Adjustment, 110 MHz

Set the 10 MHz Frequency switch to 5, Withdraw
assembly Al6 half-way out.

Repeat Steps 2.5.23-b thru 2.5.23-i. except sub-
stitute Al6 for A18 and substitute A16-17 for
A6-4 and the level in Step f. should be —1 dBm
t] dB.



1.5.27
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A15 Assembly Adjustment, 120 MHz

Set the 10 MHz Frequency switch to 6. Withdraw
assembly A15 half-way out.

Repeat Steps 2.5.23-b. thru 2.5.23-i. except sub-
stitute A15 for A18 and substitute A15-17 for
Ab-4 and the level in Step f, should be —1 dBm
+] dB.

A20 Assembly Adjustment, 70 MHz

Set the 10 MHz Frequency switch to 1. Withdraw
assembly A20 half-way out.

Repeat Steps 2.5.23-b thru 2.5.23-i. except sub-
stitute A20 for A18 and substitute A4B-41 and
A20-17 for Al8:17 and A4B-41 respectively.

A6 Assembly Adjustment

Withdraw assembly A6 and connect oscilloscope
10X probe to A6-6 (5 MHz to 6 MHz input).
Voltage should be approximately 2.5 V p-p. (See
Figure 2-12)

Connect oscilloscope 10X probe to A6-14 (36
MHz to 45 MHz input). Voltage should be approxi-
mately 60 mV p-p.

Connect oscilloscope 10X probe to A6<4 (90 MHz
input). Voltage should be approximately 630 mV
p-p at 90 MHz.

Set the Mainframe 100 kHz Frequency switch to
“5" 10 kHz, | kHz and 100 Hz Frequency
switches to *0". Connect the oscilloscope 10X
probe to A6TP1. The voltage should be 150 mV
p-p £25% (112.5 mV to 187.5 mV p-p) . If neces-
sary select the value of AG6R3 to obtain 150 mV

p-p £25%.

Connect the oscilloscope 10X probe to A6TP2.
Adjust A6L1 for maximum output at 95.5 MHz.
The voltage should be 220 mV p-p £25% (165 mV
to 275 mV p-p). If necessary, select the value of
ABR16 to obtain approximatley 220 mV p-p.

Set the Mainframe 10 MHz Frequency switch to
“0" and 1 MHz Frequency switch to “5". Connect
the oscilloscope 10X probe to A6TP3. The voltage
should be approximately 120 mV p-p (55 MHz).

Unsalder wire on A6-8. Connect center conductor
of a 50 ohm coaxial test cable to A6-8 and con-
nect outer conductor 1o A9,

Connect the outer end of test cable to RF
voltmeter with 50 ohm termination. Measure
voltage level. Level should be —1 dBm £2 dB. If
not within tolerance, select the value of AGR31.

Rotate the 100 kHz Frequency switch and | MHz
Frequency switch throughout their ranges. The
output level should be —1 dBm £2 dB.

Disconnect test cable from RF voltmeter and
connect test cable to the spectrum analyzer.

2530
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Rotate the 100 kHz Frequency switch to zero,

Set the spectrum analyzer dispersion for 100
kHz/division, frequency dial to 50 MHz and other
controls so that signal level is 50 dB above the
noise level.

Adjust A21C5 for minimum 100 kHz sidebands at
least 45 dB down from the carrier.

Repeat for all positions of 100 kHz Frequency
switch adjusting A20C5, A19CS, etc., as required.

Reinstall A6 assembly.

A ll.ﬁ.;‘.i Assembly Adjustment (See Figures 2-16 and
2-17

Connect oscilloscope 10X probe to AlA6TPI.
Adjust A1A6T1 and AIA6T2 for maximum
amplitude at 10 MHz.

Connect oscilloscope 10X probe to AlA69,
Adjust A1A6C21, A1A6C27 and A1A6C33 for
maximum amplitude at 70 MHz.

Disconnect oscilloscope 10X probe and cable
center conductor from AlA6-9. Connect the BNC
test cable center conductor to AlAG-9 and shield
to ground.

Connect RF voltmeter (with 50 ohm termination)
to the test cable connector. Output level should be
+10 dBm 1 dB.

If out of tolerance, select A1A6R24 and re-adjust
A1A6C21, A1 A6C27 and A1 A6C33.

Disconnect RF wvoltmeter and test cable and
reconnect cable center conductor to Al A69,

A7 ,;.mmhly Adjustment (See Figures 2-18 thru
2-20

Remove mounting screws and lift out assembly
A7/AS8. Disconnect FL2 from Z2 and connect FL2
to the sweep generator RF output receptacle.

Connect A7-6 to the RF detector RF input
receptacle and the dc output receptacle of the
detector to the sweep generator demodulator
input receptacle.
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Figure 2-16. Trimmer Access Hole Locations, A1A6
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Connect the negative lead to ground. Set the
output voltage to O V.

Adjust A7C25, A7C26, A7C28 and ATC31 for
maximum output and flattest response between
600 MHz and 700 MHz.

Disconnect the BNC connector at the RF detector
RF input receptacle. Set the sweep generator
mode to CW,

Connect the RF voltmeter (with 50 ohm termi-
nation) to FL2 input and verify that the level at
FL2 is —21 dBm. Disconnect the RF voltmeter
(with 50 ohm termination) from FL2 and connect
it to AT76. Vary the sweep generator center
frequency from 600 MHz to 700 MHz. The output
level s;muld not change more than £2 dB from
—12 dBm.

Increase the 0-5 V dc power supply connected to
A7-1 to +5 V dc. The output level should drop a
minimum of 28 dB from the level measured in
previous step.

Disconnect the test ¢q|uipmenl from the assembly
and reconnect the cables and wire to their proper
locations.

AB J;ksumhly Adjustment (See Figures 2-21 and
2-22

With oscilloscope 10X probe observe 70 MHz at
AB-5. The voltage should be between 1.8 V and
2.2 V pp. Connect oscilloscope 10X probe to

Figure 2-18. Trimmer Access Hole Locations, A7

2-14

Set the sweep generator output level to —21 dBm

Connect the oscilloscope vertical input receptacle
and external horizontal input receptacle to the
sweep generator vertical and horizontal output
receptacles respectively.

Vary the sweep generator sweep width and center
frequency so that the 600 MHz and 700 MHz
markers are displayed on the oscilloscope.

Disconnect the ALC lead at A7-1 and connect the
05 V dc power supply positive lead to A7-1.
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Figure 2-19. Trimmer Locations, Assembly A7/A8



A8-1 and peak ASC28 and ABC30 for maximum
output level. '

Unsolder ASC13 from ASZ1-L and connect the
BNC test cable center conductor to ABC13 and
shield to ground. Connect the RF voltmeter (with
50 ohm termination) to the BNC connector, Peak
ABC3. ABCH, ASCY and A8CI2 for maximum
output level on RF voltmeter. Verify that RF
voltmeter indicates > + 5 dBm. Disconnect the
RF voltmeter and connect spectrum analyzer to
the BNC test cable. Observe the 770 MHz spurious
response. Should be at least 40 dB down from the
700 MHz level. If not, lower taps on ASL3 and
A8L4 and repeak ABCY and ABCI12. Disconnect
spectrum analyzer and connect RF voltmeter Lo
the BNC test cable. Repeak ASC9 and A8C12 and
verify that output level is +5 dBm. Disconnect RF
voltmeter and BNC test cable from ABC13 and
reconnect it to ABZ1-L.

Rotate 100 kHz Frequency switch and | MHz
Frequency switch to 4. Disconnect the BNC
connector from Z2-R and connect the RF volt-
meter (with 50 ohm termination) to filter, FL1.

NOTE

The L and R ports of Z2 are interchange-
able and have been factory selected for
maximum attenuation of spurious signal
outputs.

Peak ABC21, ASC18 and select ABC33 and ABC3S
for 45 dBm %1 dB on the RF voltmeter.

Rotate 100 kHz Frequency switch and | MHz Fre-
quency switch from 0 to 9. Output should be +5
+5 dBm 2 dB. If not, select the value of ABC36.
(May cause oscillation and must not be greater
than 2.9 pF).
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A9, A10, A1l and A5 Assembly Adjustments (See
Figures 2-23 thru 2-26)

Set the 100 MHz Frequency switch and 10 MHz
Frequency switch to 0.

Disconnect the BNC connector from Z1-R and
connect the spectrum analyzer input Lo this cable,

Set the spectrum analyzer dispersion to 100
MHz/division with 700 MHz center frequency.

Remove cover from A10, Connect the oscilloscope
10X probe to A10-1, Tune A11C5 for maximum
output level on the oscilloscope. Remove the
oscilloscope probe.,
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Figure 2-21. Trimmer Access Hole Locations, AB
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Figure 2-20. Trimmer Locations,
GCA/AM Assembly, A7

Figure 2-22. Trimmer Locations,
10 MHz Decade Assembly, AB
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Figure 2-24. Trimmer Locations,
Assembly A5, A9 and A10

Tune A10C2, A10C5, A10C8 and AIOCI11 for
maximum output level with minimum sidebands,
30 dB down or greater, on the spectrum analyzer,
Reduce sideband levels as far as possible by
moving taps down on A10L1 thru AI0L4, Repeak
A10C2, A10C5, A10C8 and A10C1 1.

Disconnect the spectrum analyzer and connect the
RF voltmeter (with 50 ohm termination) and
repeak A10C11. The output level should be +6
dBm, £3 dB,

If the output is too high or low, select value of
A10CT1, A10CT0 or A10CT6 until the output is
+6 dBm, *3 dB. Disconnect RF voltmeter and
reconnect spectrum analyzer.

Set the 100 MHz Frequency switch to | and the
10 MHz Frequency switch to 1. Set the spectrum
analyzer center frequency to 800 MHz.

Connect the oscilloscope 10X probe to AIO-S.
Tune A11C21 for maximum output on the oscillo-
scope, Remove the oscilloscope 10X probe.

Tune A10C15, A10C18, A10C22, and A10C25 for
maximum-output with minimum sidebands, 30 dB
down or greater on the spectrum analyzer, Reduce
sideband levels as far as possible by moving down
taps on ALOLS thru A1OLB. Repeak AI1OCIS,
A10CI18, A10C22 and A10C25.

Repeat Step f., except substitute A10C25 for
Al10CI1.

If the output is too high or low, select value of
A10C72, A10C21 or AI0CTT until the output is
+6 dBm, t3 dB. Disconnect RF voltmeter and
reconnect spectrum analyzer,

. %et the 100 MHz Frequency switch to 2 and the

10 MHz Frequency switch to 2. Set the spectrum
analyzer center frequency to 900 MHz.

Connect the oscilloscope 10X probe to A109,
Tune A11C28 for maximum output level on the
oscilloscope. Remove the oscilloscope 10X probe.

Tune A10C29, A10C32, A10C36 and A10C39 for
maximum output level with minimum sidebands,

30 dB down or greater, on the spectrum analyzer. .

Reduce sideband levels as far as possible by
moving taps down on AIOL9 thru AIOLIZ.
Repeak A10C29, A10C32, A10C36 and A10C39.

Repeat Step f., except substitute A10C39 for
AlOCL1.

If the output is too high or low, select value of
A10C73, A10C35 or A10CT78 until the output is
+6 dBm £3 dB. Disconnect the RF voltmeter and
reconnect the spectrum analyzer,

Set the 100 MHz Frequency switch to 3 and the
10 MHz Frequency switch to 3, Set the spectrum
analyzer center frequency to | GHz,

Connect the oscilloscope 10X probe to A10-13.
Tune Al11C34 for maximum output level on the
oscilloscope. Remove the oscilloscope 10X probe.

Tune A10C43, A10C46, A10CS50 and A10C53 for
maximum output level with minimum sidebands,
40 dB down or greater, on the spectrum analyzer,
Reduce sideband levels as far as possible by
moving taps down on AIOL13 thru A1OLI6.
Repeak A10C43, A10C46, A10CS0 and A10C53,

Repeat Step f., except substitute A10C43 for
Al0C11.

If the output is too high or low, select value of
A10CT74, A10C49 or A10CT9 until the output is
+6 dBm, £3 dB. Disconnect the RF voltmeter and
reconnect the spectrum analyzer.

. Set the 100 MHz Frequency switch to 4 and the

10 MHz Frequency switch to 4. Set the spectrum
analyzer center frequency to 1.1 GHz,

Connect the oscilloscope 10X probe to A10-17.
Tune A11C40 for maximum output level on the
oscilloscope, Remove the oscilloscope 10X probe,
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Figure 2-25. Trimmer Locations,
700—1100 MHz Mul tiplier Assembly, A10

Tune A10C57, A10C60, A10C64 and A10C6T for
maximum output level with minimum sidebands,
30 dB down or greater, on the spectrum analyzer.
Reduce sideband levels as far as possible by
moving taps down on AIOL17 thru AIOL20.
Repeak A10C57, A10C60, A10C64 and A10C67.

Repeat Step f., except substitute A10C6T for
AlOCL1.

If the output is too high or low, select value of
A10C75, A10C63 or A10CS0 until the output is
+6 dBm, 3 dB. Disconnect the RF voltmeter and
reconnect the spectrum analyzer.

Reinstall cover on A10 and set the 100 MHz and
10 MHz Frequency switches to 0. Reinstall
assembly All back into compartment.

Repeat Steps c., e. and [.

Disconnect RF voltmeter and reconnect the

spectrum analyzer,

Repeat Steps h., j. and f., except substitute
M&ZS for A10C11 in Step f.

Disconnect RF voltmeter and reconnect the
spectrum analyzer,

ah.

an,

ao,

Repeat Steps m., o. and f., except substitute
A10C39 for A10C11 in Step f.

Disconnect RF voltmeter and reconnect the

spectrum analyzer.

Repeat Steps r., t. and f., except substitute
A10C53 for A10C11 in Step f.

. Disconnect the RF voltmeter and reconnect the

spectrum analyzer,

Repeat Steps w., z., and f., except substitute
A10C67 for A10C11 in Step f.

. Set 100 MHz and 10 MHz Frequency switches to

5.

Disconnect the RF voltmeter and reconnect the
sPﬁ::trum analyzer. Set center frequency to 1.2
GHz.

(See Figure 2-26 and 2-27)

Remove cover from A3, Connect oscilloscope 10X
probe to AS-1. Verify that level is between 560
mV and 710 mV p-p. Remove the oscilloscope
10X probe.
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Figure 2-26. Trimmer Access Hole Locations, AS

ap. Tune ASC1, AS-CE-, ASC10, ASC14 and ASC18 for
maximum output level with minimum sidebands,
30 dB down or greater, on the spectrum analyzer,

Reduce sideband levels as far as possible by
moving taps down on ASL1 thru ASLS5. Repeak
A5C1, A5C6, ASC10, ASC14 and ASC18.

agq. Repeat Step f., except substitute ASC18 for
AlOC11.

ar. If the output is too high or low, select value of
AS5C9, ASC13 or ASC17 until the output is +6
dBm, £3 dB.

as. Reinstall cover on AS.

at. Repeat Steps ap. and f., except substitute ASC18
for A10C11 in Step I,

au, Disconnect the RF voltmeter from BNC cable and
reconnect the cable to Z1-R.
(Figure 2-28 is displayed for reference)
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Figure 2-27, Trimmer Locations,
1200 MHz Multiplier Assembly, AS
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Amplitude Modulation Adjustment
(See Figure 2.29)

Install the Model AFM-2 in the right-hand com-
partment of the Model FM-10CS.

Connect one end of a BNC coaxial cable to the
audio output receptacle of the audio oscillator and
set the output frequency to 1 kHz.

Using a BNC-T connector, connect the other end
of the cable and the distortion analyzer input to
the Model AFM-2 AM MOD receptacle.

Set the Model FM-10CS switches and controls as
follows:

POWER on
MODE GEN
Frequency 003.0000 MHz
0—100 Hz ouT

- GENERATOR

MODULATION ON (IN)

RF OUTPUT —27 dBm (if the left-hand
module does not have —27
dBm output level, the broad-
band amplifier must be used
to obtain —27 dBm level.

Connect a BNC coaxial cable from the Model
FM-10CS RF OUTPUT receptacle to the measure
input receptacle of the amplitude modulation
meter,

Set the distortion analyzer to the volimeter mode.

Adjust the audio oscillator to obtain 75 mV rms
on the distortion analyzer.

Unsolder the 60 MHz to 150 MHz input cable at
A27-4 and connect it to the RF voltmeter with the
50 ohm lead. The power level should be —4 dBm
+1 dB. Rotate the 10 MHz frequency switch from
0 thru 9. If the output level varies greater than 1
dB, refer to 60—150 MHz alignment procedures,
Paragraph 2.5.19 thru 2.5.29, and readjust as
necessary.

Resolder the cable to A27-4. Disconnect the BNC
connector at mixer Z2-X and connect the RF
voltmeter with 50 ohm load to the cable.

Adjust A27R1 for an output level of —15 dBm.
Disconnect the RF voltmeter and reconnect the
cable to £2-X.

Set the AM meter to 305 AM.

If necessary, adjust A2TR1 to obtain 30% modula-
tion on the AM meter.

Change the 10 MHz Frequency switch on the
Mainframe from 0 thru 9. (Recalibrate the AM
meter before each step.)




The modulation should be 27% to 33% at each
step. If the modulation is not within these limits,
select the value of A27C4. (May be omitted.)

Disconnect the distortion analyzer from the Model
AFM-2 and connect it to the distortion analyzer
receptacle of the AM meter.

Check that the distortion is less than 3%.

Disconnect the distortion analyzer from the AM
meter and reconnect it to the Model AFM-2 AM
MOD receptacle.

Set the distortion analyzer to the voltmeter mode.

Vary the audio oscillator for an indication of 95%
modulation on the AM meter.

Check the oscillator output level for 238 mVrms
+10% (214.2 mV to 261.8 mV).

Disconnect the distortion analyzer from the Model
AFM-2 and connect it to the distortion analyzer
receptacle of the AM meter.

Check that the distortion is less than 10%.

Ll
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Figure 2-28. Trimmer Locations,
Diode Switch Assembly, A9

ALC Adjustment

Set the Mainframe POWER switch to OFF
position and withdraw RFM module half-way out,
Install extender cables Model PC2652 and Model

PC2775 and set POWER switch on.

mination to the BNC cable (BBA output).

(See Figure 2-30)

Disconnect BNC cable on input variable attenuator
and connect RF voltmeter with a 50 ohm ter-

Set Mainframe frequency to 250 MHz and adjust
AlA2R31 for an output level of 0 dBm on RF
voltmeter, (—23 dBm for Model RFM—10 only)

2.5.36

Rotate 100 MHz, 10 MHz and 1 MHz Frequency
switches throughout their ranges. Output should
not vary more than 1 dB. Re-adjust AIA2R3] if

necessary’,

Disconnect RF voltmeter and reconnect input to
variable attenuator. Remove extender cable and
install RFM module.

VCO Adjustment

Measure at terminal A2.5 with the oscilloscope
with 10X probe, Set the 100 kHz Frequency
switch to V position. Set the 0—100 Hz Frequency
control to zero, Adjust A2LS5 for approximately 6
MHz on the oscilloscope, The level should be 2.3
V p-p t0.2 V p-p. If not within tolerance, select
value of A2R25. Set the 100 kHz Frequency
switch to zero. Set the Mainframe Frequency
switches to 1.0000 MHz,
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Figure 2-29. Trimmer Location,
Amplitude Modulator Assembly, A27

Connect the frequency counter input receptacle to
left-hand module RF OUTPUT receptacle. Refer
to Table 2-1 for sensitivity requirements of fre-
quency counter, Set the RF OUTPUT attenuator
of the RFM module to maximum output level.

Set the Mainframe 0—100 Hz Frequency control
to “0" and adjust A2L5 for exactly | MHz on the
frequency counter.

Set the Mainframe 0—100 Hz Frequency control
to “5" and adjust A2R30 for exactly 1.00005
MHz. If insufficient range in A2R30, select the
value of AZR46,

Set the Mainframe 0—100 Hz Frequency control
to “10" and adjust A2R31 for exactly 1.0001
MHz. If insufficient range in A2R31, select the
value of AZR42,

Repeat Steps ¢., d. and e. until the frequencies are
within 5 Hz of indication of the 0-100 Hz
Frequency control,

Set the 0—100 Hz Frequency control to 5 and the
Frequency switches to 1.0000 MHz.
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2-20

Figure 2-30. Trimmer Locations,
Divider/ALC Assembly, A1A2

Connect the oscilloscope 10X probe to A3ATP2.

Adjust A3AL1 and A3AL2 for maximum voltage
and purest sine wave,

Phase Modulation Adjustment

Connect the broadband amplifier input receptacle
to the RFM module RF OUTPUT receptacle. Set
the Mainframe Frequency switches to 15 MHz and
the MODE switch to GEN,

Connect the broadband amplifier output to the
frequency meter/ODM-1 measure input receptacle.

NOTE

If an RFM module with 6 mV rms or
greater RF output, such as a Model
RFM-11A or Model RFM-10D, is in-
stalled in the Mainframe, the broadband
amplifier is not necessary,

Set the frequency meter frequency to 17.000 MHz
0-1 kHz control “out”, audio switch to mod and
10 MHz switch out.

Set the Model ODM-1 controls as follows:
deviation range: 5 kHz
vertical input: internal

modulation mode:  intemnal combined
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for trace at center
line of graticule

vertical center;

Connect the audio oscillator and ac voltmeter to
the Model AFM-2 FM MOD receptacle. Set the
audio oscillator frequency to 400 Hz and output
level to 100 mV rms £0.5% (99.5 mV to 100.5
m¥) as indicated on the ac voltmeter. Set the
Mainframe GENERATOR MODULATION switch
to ON (IN).

Vary the RFM module variable output attenuator
until the Model ODM-1 OPERATE lamp lights.

Select AlAGR33 for 5 kHz £15% (4.25 kHz to
5.75 kHz) deviation on the Model ODM-1 .

Frequency Modulation (VCO) Adjustment
Repeat Steps 2.5.37-a. thru 2,5 374,

Set the Mainframe Frequency switches to

015.0V00, 0-100 Hz Frequency control to 0, '

MODE switch to GEN and GENERATOR
MODULATION switch to OFF (OUT).

Connect the audio oscillator and the ac voltmeter
to J3-B and H (rear panel ACC receptacle). Set the
audio oscillator frequency to 1 kHz and output
level to 500 mV rms 0.5% (497.5 mV to 502.5
mV) as indicated on the ac voltmeter,

Set the A2ZR44 to mid-range position,

Adjust A2R47 for 5 kHz £15% (4.25 kHz to 5,75
kHz) peak deviation on the Model ODM-1,

Set the Mainframe Frequency switches to
014.9V00 and 0-100 Hz Frequency control to
10,

Adjust AZR44 for exnlctl:f 5 kHz peak deviation
on the Model ODM-1.

Repeat Steps b., e., f. and g. because there is
interaction between the two trimmer resistors,

Internal Sweep Adjustments (See Figure 2-31)

Connect the frequency counter input to the
Mainframe HORIZONTAL OUTPUT receptacle
with a BNC coaxial cable.

Set the Mainframe HORIZONTAL SIZE control
to the fully cw position.

Set the frequency counter to measure “period”.
Set the SWEEP RATE control to fully cw. The
counter should indicate less than 10 ms. If the
sweep rate is 10 ms or greater, decrease the value
of A25R1 until the sweep rate is less than 10 ms.

Set the Mainframe SWEEP RATE control to fully
ccw. The counter should indicate greater than 100
ms. If the sweep rate is 100 ms or less, select the
value of A25R1 so that the SWEEP RATE control



has a range of 100 ms to 10 ms (10 Hz to 100 Hz). 2.5.40 Calibration of TCXO
If this range cannot be obtained by selecting
A25R 1, A25C1 may be out of tolerance. Replace a. Mainframe must be turned off and remain in a
A25C1 if necessary and repeat Steps ¢. and d. 25°C ambient for at least 2 hours.
Connect the oscilloscope 10 X probe to A25-8. Set b. Connect the REM module RF OUTPUT receptacle
the Mainframe EWEEFRﬁTE control to fully cw to input receptacle of the broadband amplifier.
(100 Hz) and set the SWEEP WIDTH control to Connect output receptacle of the broadband
fully cw. amplifier to the frequency counter (Broadband
amplifier not necessary when Model RFM-11A or
The waveform on the oscilloscope should be a Model RFM-10D is used.)
sawtooth with an amplitude of approximately 8.5
V pp with no compression (flattened) at the ¢. Set the Mainframe Frequency switches to 10.000
negative peak. If the sawtooth is compressed, MHz,
select the value of A25R7 to obtain a non-
compressed sawtooth waveform on the oscillo- d. Remove protective cap screw on TCXO cover (See
scope. Figure 2-32).
If the sawtooth waveform amplitude is less than 8 e. Observe small slotted-head frequency adjustment
V p-p, decrease the value of A25R9 until the trimmer behind cap screw and the frequency
amplitude is greater than 8 V p-p. offset provided on the TCXO housing.
Disconnect the frequency counter and oscilloscope f. Tum instrument on and quickly (within 60 sec)
10 X probe from the instrument. adjust trimmer for 10 MHz # the offset indicated
on the TCXO housing. (Figure 2-33 is displayed
for reference.)
-
S il 26  FAULT ISOLATION PROCEDURES
_/ Fault Isolation Procedures are presented to provide a guide
in servicing the Model FM-10CS Mainframe, The procedures
follow the sequence of the Minimum Performance Pro-
i cedures, Paragraph 2.4, with each subsection keyed to the
Step in Paragraph 2.4 that first indicates a fault. When a
e fault is noted during Model FM-10CS Mainframe operation,
proceed as follows:
a. Perform Minimum Performance Procedures in
:\. Paragraph 2.4,
\'I:‘I we \HI‘ b. Start Fault Isolation Procedures at the point where
minimum performance cannot be satisfied.

*» SELECTED WITHIN *10%
* SELECTED COMPONENT

Figure 2-31. Trimmer Locations, {TC XD )
Sweep Generator Assembly, A26 ADJUST
OUTER \ f)
CASE 1 /@
/'rm:u / E
OFFSET
INDICATED e L®
ON THIS \ r\> e
SURFACE B
=)
\Fneuuemav oo 0
ADJUST
TRIMMER é é @g é b
PROTECTIVE
HEX CAP SCREW

Figure 2-33. Trimmer Locations,

Figure 2-32. Access to TCXO TCXO/IF Assembly, A1AB
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2.6.3

2.6.4
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2.6.6

2.6.7

2-22

When the fault is isolated to a function, such as
the AIAG assembly, refer to the alignment pro-
cedure for that assembly in Paragraph 2.5 and
check alignment of that assembly before pro-
ceeding with fault isolation.

After a fault is repaired, complete the Minimum
Performance Procedure to determine if further
alignment is necessary.

POWER Indication Failure (2.4.1-d)

Refer to Figures 4-2 and 4-21 and check voltages
and waveforms,

If voltages and waveforms are within tolerance,
replace POWER indicator lamp, DS1.

BEAT Indication Failure (2.4.1-)

Check for 2 MHz at J8-16. If 2 MHz is present,
check Model FIM-3 as described in Model FIM-3
Maintenance Manual.

If 2 MHz is absent, check for 2 MHz at J6-1; if 2
MHz is present, check buffer A1ASQ4.

If 2 MHz is absent, check for 11 MHz at the
synthesizer input jack, J7. If 11 MHz is present,
trouble is in the RFM module. Check the RFM
module as described in the RFM module Mainte-
nance Manual,

If 11 MHz is absent, check the synthesizer
circuitry as described in Paragraph 2.6.9.

0—100 Hz Control Tone Failure (2.4.1-g)

Check the VCO circuitry by referring to Figure 4-5
and utilizing the voltages and waveforms indicated.

0—100 Hz Switch Tone Failure (2.4.1-h)

Check the appropriate Frequency Generator
Assembly, A12, thru A2l, and 100 Hz Decade
Assembly, A3A, and 100 Hz Frequency switch,
5S4, wiring.

1 kHz Switch Tone Failure (2.4.1-i)

Check the appropriate Frequency Generator
Assembly, Alg thru A21, and 1 kHz Decade
Assembly, A3B, and | kHz Frequency switch, 55,
wiring.

No Output from AUDIO/TONE OUTPUT
Receptacle (2.4.1-j)

Check AUDIO/TONE OUTPUT receptacle, 15,
and its associated wiring.

Meter Fails to Zero with ZERO Control (2.4.1-1)

If Model FIM-3 meter will zero with ZERO
control and remote meter will not zero, check
REM METER receptacle, J4, and its associated
wiring. Also check Model FIM-3 remote meter
wiring.
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If Model FIM-3 meter will not zero with ZERO
control, trouble is in the Model FIM-3. Check as
described in Mode] FIM-3 Maintenance Manual.

Meter Fails to Deflect to the Left in 100 Hz
Increments (2.4.1-n)

Trouble is in the Model FIM-3. Check Model
FIM-3 as described in Model FIM-3 Maintenance
Manual.

Frequency Accuracy Out of Tolerance
(2.4.2-e thru 2.4.2:k)

Check accuracy of TCXO output and calibrate as
directed in Paragraph 2.5.39,

If all frequencies in a decard are out of tolerance,
check as in Table 2-2.

]11:3any digit is out of tolerance, check as in Table

Table 2-2. Decade Fault Isolation

Decade Assembly Numbear

100 MHz A5,A9,A10,A11

10 MHz AB
| MHz Ab

100 kHz A3D

10 kHz A3C

1 kHz A3B

100Hz A3A
0-100Hz A2

2.6.10

26.11

2.6.12

Output Level Out of Tolerance (2.4.4-f)

If output level out of tolerance at some fre-
quencies (not all frequencies), use the information
in Paragraph 2.6.9 to isolate the trouble to the
particular assembly causing the trouble.

If output level out of tolerance at all frequencies,
verify that the level at J6-3 is —20 mVdc £3 mV
(=17 mV to -23 mVdc). If level is out of
tolerance, check RFM module as described in the
RFM module Maintenance Manual and the Gain
Control Amplifier (GCA), A7, in the Mainframe.

2 MHz IF Output Out of Tolerance {2+4.4—h.,i,jj
2.4.4 h: Check 2 MHz buffer A1A5SQ2
2.4.4i: Check 2 MHz buffer A1A5Q3
244 i: Check 2 MHz buffer A1ASQ4

External YCO Input Out of Tolerance
(2.4.5-d and f)

Check FM linearity circuitry, R3 and R4 and
AZ2R47 and A2R44 and VCO circuitry, A2,




Table 2-3. Digit Fault Isolation

Digit 100 MHz 10 MHz 1 MHz 100 kHz thru 100 Hz
0 A9 A10 (700 MHz) A21 (60 MHz) A2l }36 MHz) A21 (3.6 MHz
| A9 A 10 (B00 MHz) A20(70 MHz) A20 (37 MHz) A20(3.7MHz
2 A9 A10 (900 MHz) Al19(80MHz) Al9 (38 MHz) Al9(3.8MH=z
3 A9 AL0 (1000 MHz) Al8(90MHz Al18 (39 MHz) AlB (3.9 MHz
4 A?,ﬂlﬂ%llﬂﬂh{}{z} A17 (100 MHz) Al7 (40 MHz) Al7 (4.0 MHz
5 A9/AS (1200 MHz) AIE}I 10 MHZ; Al6 (41 MHz) Alé (4.1 MHz
& Al15(120MHz Al5(42 MHz) Al5(4.2 MHz
7 A14 (130 MHz) Al4 (43 MHz) Al4 (4.3 MHz
B A13 (140 MHz) Al3 (44 MHz) A13(4.4MH2;
9 Al12(150 MHz) Al2 (45 MHz) A12(4.5MHz
2.6.13 10 MHz TCXO Output Out of Tolerance 2.6.16 +9V dc Output Out of Tolerance {(2.4.9-b)
(2.4.6-a)
a. Check +9 Vdc output receptacle, J3-E and its
a. Calibrate TCXO as described in Paragraph 2.5.40. associated wiring.
b. Check TIMEBASE switch, §13, circuitry, b. Check adjustment of AIA3RI16 as described in
Paragraph 2.5.1.
2.6.14  Extemal Tunebam Input Inoperative (24.7<) 2617 100% Amplitude Modulation Cannot be Reached
2. Check TIMEBASE switch, §13, circuitry. (24.104)
b. Check TIMEBASE receptacle, J2, circuitry. 5. Check the AM Modulator Assembly, A27.
: b. Check mixer, Z2
2.6.15 10 MHz TCXO Output Out of Tolerance 2.6.18 Sweep Width Control Has Insufficient
(2.4.8-h) Range (2.4.11-¢ and g)
a, Check 1 MHz TCXO OUTPUT receptacle, J3-D, a. Check Sweép Generator Assembly, A25,
and its associated wiring.
b, Check SWEEP WIDTH control and associated
b. Check R7 between TB4-1 and TB4-3. wiring.

Check for continuity between TB4-1 and A1A2-9,

Check Sweep switch and associated wiring.
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Section 111
REPLACEABLE PARTS

31 INTRODUCTION

This section contains information for ordering replacement
parts. Table 3-1 lists the parts for the Main Assemblies and
Chassis. Table 3-2 lists the Miscellaneous parts, Table 3-3
lists the Supplied Accessories and Tables 3-4 thru 3-22 list
assembly parts, Parts are listed in an alpha-numeric order of

their reference designators and indicate the description, the
Singer part number, the typical manufacturer of the part in
a five-digit code and the manufacturer's part number. Table
3.23 lists the typical manufacturers in numerical code
number order.
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Table 3-1. Parts List for Main Assemblies and Chassis

n‘i:a'; Description Pgri':gﬂe:-. Cnﬂ No. Pal::fzfiu.
AlAl Not used

AlA2 Assembly Divider/ ALC 4-003078-006 BR869
AlA3 Assembly, Power supply 4-004237-006 8B86Y
AlAd Not used

ATAS Assembly, TCXO/IF 1-004810-001 88869
AlAG Assembly, Phase Modulator and Audio 4-004309-005 B8869
A2 Assembly, VCO/6 and 9 MHz Generator 5-003082-007 RERGY
A3A Assembly, 100 Hz Decade 5-003083-014 BBEGY
A3B Assembly, 1 kHz Decade 5-003083-014 88869
A3C Assembly, 10 kHz Decade 5-D03083-014 88869
A3D Assembly, 100 kHz Decade 5-003083-014 88869
AdA Assembly, 1 MHz Programming 4-004235-005 88869
A4B Assembly 10 MHz Programming 4-004235-008 88869
AS Assembly, 1200 MHz Decade 1-004334-002 88869
Ab Assembly, 1 MHz Decade 4-003084-008 B8869
AT Assembly, Gain Control Amp/Amplitude Modulator | 4-003086-003 BEEGY
A8 Assembly, 10 MHz Decade 4-003085-004 BA869
A9 Assembly, Diode Switch 4-004296-001 88869
AlD Assembly, 700 to 1100 MHz Multiplier 4-003081-002 88869
All Assembly, Buffer Amplifier 5-003089-007 BBE6Y
Al2 Assembly, 4.5, 45, & 150 MHz Generator 5-003088-038 BEB6D
Al3 Assembly, 4.4, 44, & 140 MHz Generator 5-003088-039 88869
Ald Assembly, 4.3, 43, & 130 MHz Generator 5-003088-040 BRELD
AlS Assembly, 4.2, 42, & 120 MHz Generator 5-003088-041 BRE60
Al6 Assembly, 4.1, 41, & 110 MHz Generator 5-003088-042 BBB6Y
Al7 Assembly, 4.0, 40, & 100 MHz Generator 5-003088-043 88869
Al8 Assembly, 3.9, 39, & 90 MHz Generator 5-003088-044 88869
Al9 Assembly, 3.8, 38, & 80 MHz Generator 5-003088-045 88869
A20 Assembly, 3.7, 37, & 70 MHz Generator 5-003088-046 88869
A2l Assembly, 3.6, 36, & 60 MHz Generator 5-003088-047 B8Ra0
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Table 3-1. Parts List for Main Assemblies and Chassis (Cont.)

Capacitor, fixed, ceramic,
D.&]l uF, +100% —0%, 500V dc

Ref. e Singer Mfr. Mfr.
Desig. Description Part No. | Code No. Part No.
A22 Not used
A23 Not used
A24 Assembly, 100 Hz to 100 kHz Decade Switching 4-004497-005 B8869
A25 Assembly, Sweep Generator 1-004877-001 BEBGY
A2b Assembly, Detector 1-004887-001 HE86Y
A27 Assembly, AM Modulator 1-004873-001 88869
Cl Not used
Cc2 Capacitor, fixed, ceramic, 1-900105-001 56289 30GA-T47
470 pF, £20%, 3000 V dc

C3 Capacitor, fixed, ceramic, 1-900105-001 56289 30GA-T47
470 pF, £20%, 3000 V dc

C4 Capacitor, fixed, ceramic, 1-900105-001 56289 30GA-T47
4‘15 pF, £20%, 3000 V dc

Cs Capacitor, fixed, feed-thru, 1-900108-001 00656 CF167AGP102K
1000 pF, £20%, 1500 V dc

Cé Capacitor, fixed, plastic, 1-900006-001 24152 1143
0.5 uF, £205%, 200V de

Cc7 C%ac]mr. fixed, ceramic, 1-900012-002 72982 B61Z5U102P
0.001 uF, +100% —0%, 500 V dc

Ca Capacitor, fixed, feed-thru, 1-900108-001 00656 CF167AGP102K
1000 pF, £20%, 1500 V dc

co Capacitor, fixed, ceramic, 1-900012-002 72982 B61Z5U102P

Cl0 Capacitor, fixed, ceramic, 1-900012-002 72982 B61Z5U102P
0.001 uF, +100% —0%, 500V dc

Cll Capacitor, fixed, ceramic, 1-900012-002 72982 861Z5U102P
0.001 uF, +100% —0%, 500V dc

Ccl2 Capacitor, fixed, ceramic, 1-900012-002 72982 861Z5U102P
0.001 uF, +100% —0%, 500 V dc

Ci3 Capacitor, fixed, ceramic 1-900012-002 72982 B61Z5U102P
0,001 uF, +100% —0%, 500V dc

Cl4 Capacitor, fixed, ceramic, 1-900012-002 72082 R61Z5U102P
0.001 uF, +100% —0%, 500V dc

C15 Capacitor, fixed, ceramic, 1-900012-002 72982 861Z5U102P
0.001 uF, +1005: —0%, 500 V dc

Clé 1-900012-002 72982 B61Z5U102P




Table 3-1. Parts List for Main Assemblies and Chassis {Cont.)

Ref. iy Singer Mfr. Mfr.
Desig. Description Part No. Code No. Part No.
C17 Capacitor, fixed, ceramic, 1-900012-002 72982 B61Z5U102P
0.001 uF, +100% —0%, 500 V de¢

Cls Capacitor, fixed, ceramic, 1-900012-002 72982 B61Z5U102P
0.001 uF, +100% —0%, 500 V dc

c19 Capacitor, fixed, ceramic, 1-900012-002 72982 861Z5U102P
0.001 uF, +100% —0%, 500 V dc

C20 Capacitor, fixed, ceramic, 1-900012-002 72982 861Z5U102P
0.001 uF, +100% —00%, 500 V dc

C21 Capacitor, fixed, ceramic, 1-900012-002 72982 861Z5U102P
0.001 uF, +100% —0%, 500 V de¢

Cc22 Capacitor, fixed, ceramic, 1-900012-002 72982 861Z5U102P
0.001 uF, +100% —0%, 500 V dc

CRI1 Diode, germanium, 1-913005-001 03877 IN273
V=30V, [f=100 mA

CR2 Diode, germanium, 1-913005-001 03877 IN273
V=30V, If=100 mA

CR3 Rectifier, bridge, 1-913025-001 83003 Wal1
V=200V, If=6 A

CR4 Diode, silicon, 1-913074-001 80795 244
V=20 V, If-100 mA

DS1 Indicator lamp assembly, red lens, 1-925007-003 32539 L10/20
10V, 20 mA

El Terminal, Standoff 1-941043-001 71279 22553

F1 Fuse, slo-blo, 1 Amp. 250 ¥ 1-924000-019 71400 MDL-1
(for 115 V operation)
0.5 Amp, 250 V (for 230 V operation) 1-924000-014 71400 MDL-1/2

F2 Fuse, slo-blo, 1-924000-029 71400 MDL-4
4 Amp, 32V

FL1 Filter, bandpass, 1-403384-001 88869
750-760 MHz

FL2 Filter, bandpass, 1-403383-001 88869
600-700 MHz

FL3 Filter, lowpass, 2-003116-002 88869
600 MHz

FL4 Filter, feed-thru, 1-919011-004 72982 1202-051
3000 pF min at 1 kHz, 500V dc

FL5 Filter, feed-thru, 1-91901 1-004 72082 1202-051
3000 pF min at 1 kHz, 500V dc

FL& Filter, feed-thru, 1-91901 1-004 72982 1202-051

3000 pF min at 1 kHz, 500V dc




Table 3-1. Parts List for Main Assemblies and Chassis (Cont.)

Ref. g Singer Mfr. Mfr.
Desig. Description Part No. |CodeNo.|  Part No.
FL7 Filter, feed-thru, 1-915011-004 72982 1202-051

3000 pF min at 1 kHz, 500V de
Il Connector, jack, 4 pin 1-910179-001 71785 P304DB
12  Connector, jack, BNC 1-910132-001 11636 | UG-1094A
13 Connector, jack, 7 pin 1-910157-106 02660 126-198
J4 Connector, jack, phone, 3 conductor 1-910152-001 82389 S513B
15 Connector, jack, phone, 2 conductor 1-910077-001 82389 L112A
16 Connector, jack, rectangular, 24 pin 1-910072-002 02660 26-190-24
I7 Not used
J8 Connector, jack, rectangular, 16 pin 1-910072-001 02660 26-190-16
9 Connector, jack, rectangular, 16 pin 1-910072-001 02660 26-190-16
J10 Connector, jack, bulkhead, BNC 1-910043-001 11636 KC19-68
L1 Inductor, fixed, 1-906002-008 76493 TOF396A1
3.9 uH, £10%, 159 mA
L2 Inductor, fixed, 1-906002-008 T6493 TOF396A1
3.9 uH, £10%, 159 mA
L3 Inductor, fixed, 1-906002-008 76493 TF0F396A1
3.9 uH, £10%, 159 mA
L4 Inductor, fixed, 1-906009-001 28869
1.8 uH min, 5A
L5 Inductor, fixed, 1-906022-005 29525 13-10-10
10 uH, £10%, 440 mA
LS1 Loudspeaker, 0.36 oz. permanent magnet, 1-936004-001 07109 T2806
1-3/4 in, dia. impedance: 8 ohms.

(0]} Transistor, silicon, NPN 1-958039-001 04713 2N3055
Q2 Transistor, silicon, NPN 1-958039-001 04713 IN3055
Rl Resistor, variable, composition,

5 kilohm, £20%, 5 W (part of S8)
R2 Resistor, variable, composition,
5 kilohm, £308, 2 W (part of 510)
R3 Resistor, variable, composition,
10 kilohm, 209, 5 W (part of 58)
R4 Resistor, fixed, composition, 1-945000-043 01121 CB3321
3.3 kilohm, +10%, 1/4 W
RS Resistor, fixed, composition, 1-945000-030 01121 CR2711

270 ohm, £10%, 1/4 W




Table 3-1. Parts List for Main Assemblies and Chassis (Cont.)

Ref. . S Mfr. Mfr.
Desig. Description PartNo. |CodeNo.| Part No.
R6 Resistor, fixed, composition, 1.945000-157 | 01121 | CB6215
620 ohm, t5%, 1/4 W

R7 Resistor, fixed, composition, 1-945000-037 01121 CB1021
1 kilohm, £10%, 1/4 W

RE Resistor, fixed, composition, 1-945000-04 1 01121 CB2221
2.2 kilohm, £ 10%, 1/4 W

R9 Resistor, fixed, composition, 1-945000-041 01121 CB2221
2.2 kilohm, £10%, 1/4 W

RI1D Resistor, fixed, composition, 1-945000-042 01121 CB2721
2.7 kilohm, £10%, 1/4 W

R11 Resistor, fixed, composition, 1-945000-029 01121 CB2211
220 ohm, £10%, 1/4 W

R12 Resistor, variable composition,
50 kilohm, +30%, 1/2 W
(Part of S16/R12/R13)

R13 Resistor, variable, compaosition,
5 kilohm, £30%, 1/2
(Part of S16/R12/R13)

R14 Resistor, variable, composition, 1-403633-001 88869
1 kilohm, £30%, 1/2 W

Sl Switch, rotary, 3 poles, 11 positions 1-403271-001 828869

52 Switch, rotary, 4 poles, 10 positions 1-403270-001 BE869

53 Switch, rotary, 4 poles, 10 positions 1-4032659-001 88B69

54 Not used

85 Not used

56 Not used

57 Not used

S8/RI1/R3 Switch/variable resistor assembly 1-0047 14-001 88869
(58) Switch, rotary, 2 poles, 2 positions

S59 Switch, rotary, 8 poles, 4 positions 4-403267-001 88869

S10/R2 Switch/variable resistor assembly 2-403266-001 B8ERY
(S10) Switch, rotary, 2 poles, 2 positions

S11 Switch, push-push, 2 poles, 2 positions 1-951024-002 88869

512 Switch, push-push, 2 poles, 2 positions 1-951024-002 BBR69

513 Switch, slide, 2 poles, 2 positions 1-403280-001 88869

514 Switch, slide, 2 poles, 2 positions 1-403280-001 88869

515 Switch, slide, 2 poles, 2 positions 1-951003-001 82389 46206LF




Table 3-1. Parts List for Main Assemblies and Chassis (Cont.)

Desi. Description PartNo. |Code No.| Part No.
S16/R12/R13 | Switch/variable resistor assembly 1-403632-001 BB869

(516) Switch, rotary, 2 pole, 1 position
TI Transformer, power, 1-402835-001 BEEAY

115/230 V rms primary, 14 V dc secondary
TB1 Terminal strip, 3 lugs, 1 ground 1-941006-001 71785 52A
TB2 Terminal strip, 3 lugs, 1 ground 1-941006-001 71785 52A
TB3 Terminal strip, 4 lugs 1-941003-001 71785 54
TB4 Terminal strip, 3 lugs, 1 ground 1-941006-001 71785 52A
Wi Cable assembly, 7 in., BNC to BNC 1-004712-001 88869
w2 Cable assembly, 6 in., BNC to BNC 1-003159-002 88869
w3 Cable assembly, 6 in., BNC to BNC 1-003159-002 88869
XF1 Fuseholder 1-924007-001 75915 341001
XF2 Fuseholder 1-924007-001 75915 341001
X0l Socket, transistor 1-950001-002 04713 MK-15
XQ2 Socket, transistor 1-950001-002 04713 MK-15
Ll Mixer, doubly balanced 1-403264-001 88869
Z2 Mixer, doubly balanced 1-403264-001 B8B69
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Table 3-2. Parts List for Miscellaneous Parts

Qty. Description P%l:‘ltlgf:{rr. Cuﬂl:rl';m. Paﬂf[:jn.
| Knob, fluted, 3/4 In. dia. (VOLUME) 1-935003-002 95264 200-1

1 Knob, silkscreened, (MODE) 3-301930-007 ARRAD

1 Knob, silkscreened, calibrated (0 - 100 Hz) 3-302109-001 88869

4 Knob, silkscreened, (100 kHz, 10 kHz, | kHz, 100 Hz)| 3-301930-003 .BEEﬁ'}

2 Knob, silkscreened, (10 MHz, | MHz) 3-301930-002 BBRe9

1 Knob, silkscreened, (100 MHz) 3-301930-006 BBB69

2 Handle 4-103525-001 BEE69
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Table 3-3. Parts List for Supplied Accessories

Qty. Description Pirutlaﬁ:r. CD-I:’II:III\I{:. Pa:if;ﬁiu.
1 Attenuator repair kit RFA-20RK BBEGY
1 Connector adapter, BNC to UHF 1-910117-001 11636 UG273/u
2 Attenuator assembly, 20 dB, RFA-20 BBB6Y
BNC connector on each end
1 Connector, plug, 7 pin, 1910157-205 02660 126-195
includes hood and clamp
1 D¢ power cable, 12 ft. 2-004414-001 BE869
1 RF cable assembly, 3 ft. 1-003159-001 88869
1 Antenna, telescoping, 2-003408-001 88869
BNC connector on one end
2 RF cable assemblies, 6 in. 1-003159-002 88869
1 Operator’s manual 1-500783-313 88869
1 Mainframe maintenance manual 1-500783-314 88869
1 Spectrum Monitor display cable, 3 ft. 1-005205-001 BEE6Y
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Table 3-4. Parts List for Divider/ALC Assembly, A1A2

Ref. Descriti Singer Mfr, Mfr.
« Desig. il Part No. Code No, Part No.

Cl Capacitor, fixed, plastic, 1900001001 73445 C2B0AE0.01uF
0.01 uF, £20%, 250 V dc

c2 Capacitor, fixed, mica, 1-900003-030 72136 DMI15F101)
100 pF, £5%, 500 V dc

Cc3 Capacitor, fixed, plastic, 1900001013 | 73445 C280AE 0.1uF
0.1 uF, £20%, 250 V dc

C4 Capacitor, fixed, plastic, 1-900001-009 73445 C280AE 0.047uF
0.047 uF, £20%, 250 V dc

Cs Capacitor, fixed, mica, 1-900003-021 72136 DMI15E470)
47 pF, £5%, 500 V¥ de¢

Cé Capacitor, fixed, plastic, 1900001021 73445 C2B0AE 0.4TuF
0.47 uF, £20%, 250 V de

C? Not used

CH Capacitor, fixed, mica, 1900003030 | 72136 DM15F101)
100 pF, £5%, 500 V de

9 Not used

Ci0 Capacitor, fixed, plastic, 1900001013 73445 C280AE0.1uF
0.1 uF, £20%, 250 V dc

Cll Capacitor, fixed, plastic, 1900001013 73445 C280AE 0.1uF
0.1 uF, £20%, 250 V dc

Ci12 Capacitor, fixed, plastic, 1900001013 73445 C280AE0.1uF
0.1 uF, £20%, 250 V dc

C13 Capacitor, fixed, electrolytic, 1-900040-001 72699 977-188
1000 uF, - 10% + 100%, 15 V dc

Cl4a Capacitor, fixed, ceramic, 1-900012004 72982 B01Z5UsS02Z
0.005 uF, —20% +80%, 500 V dc¢

Cl5 Capacitor, fixed, plastic, 1900001013 73445 C280AE0.1uF
0.1 uF, £20%, 250 V dc

Cl6 Capacitor, fixed, plastic, 1-900026-040 | 24152 1TW
10 uF, £20%, 100 V dc

C17 Capacitor, fixed, plastic, 1900001013 73445 C280AE 0.1uF
0.1 uF, +20%, 250 V dc

Cl8 Mot used

Ccl9 Capacitor, fixed, plastic, 1900001013 73445 C2B0AE 0. 1uF
0.1 uF, £20%, 250 V dc

c20 Capacitor, fixed, plastic, 1900001013 73445 C280AE0.1uF
0.1 uF, £20%, 250 V dc

c21 Capacitor, fixed, plastic, 1900001013 73445 C280AE0.1uF
0.1 uF, £20%, 250 V dc

C22 Capacitor, fixed, plastic, 1900001013 | 73445 C280AE0.1uF
0.1 uF, £20%, 250 V dc

C23 Capacitor, fixed, mica, 1900003056 72136 DMI15F102J
1000 pF, 5%, 100 V dc

C24 Capacitor, fixed, mica, 1900003056 72136 DMI15F102]
1000 pF, £5%, 100 V de

C25 Capacitor, fixed, plastic, 1900001013 73445 C280AE0.1uF
0.1 uF, £20%, 250 V dc

C26 Capacitor, fixed, plastic, 1-900001-013 73445 C280AE,0.1uF
0.1 uF, £20%, 250 V dc
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Table 34, Parts List for Divider/ALC Assembly, ATA2 (Cont.)

Ref. Describti Singer Mfr. Mir.
Desig. ERCAEp Mo Part No. |Code No.|  Part No.

c27 Capacitor, fixed, plastic, 1-900001013 73445 C280AE 0.1uF
0.1 uF, £20%, 250 V dc -

CR1 Diode, zener, 1-913073-001 18041 JZ5B

CR2 Mot used

CR3 Not used

CR4 Diode, silicon, 1-913007-001 24446 IN4148
V=75V, II=10 mA

CRS Diode, silicon, 1-913007-001 24446 IN4148
V=75 V¥, If=10 mA ;

CR6 Diode, silicon, 1913007001 24446 IN4148
Vr=75 V, If=10 mA

Q1 Transistor, silicon. NPN 1-958000-001 04713 IN3904

Q2 Transistor, silicon, NPN 1-958000-001 04713 IN3I904

Q3 Transistor, silicon, NPN 1-958000-001 04713 2N3904

Q4 Transistor, silicon, NPN 1-958000-001 04713 2N3904

Q5 Transistor, silicon, NPN 1-958000-001 04713 2N3904

Q6 Transistor, silicon, NPN 1-958000-001 04713 INIO04

Q7 Transistor, silicon, PNP 1-958000-002 04713 IN3906

Q8 Transistor, silicon, NPN 1-958000-001 04713 IN3904

R1 Resistor, fixed, composition, 1-945000-040 01121 CB1821
1.8 kilohm, £10%, 1/4 W

R2 Resistor, fixed, composition, 1945000025 01121 CB1011
100 ohm, *10%, 1/4 W

R3 Resistor, fixed, composition, 1-945000-033 01121 CB4711
470 ohm, +10%, 1/4 W

R4 Resistor, fixed , composition, 1-945000-049 01121 CB1031
10 kilohm, £10%, 1/4 W

RS Resistor, fixed, composition, 1-945000-043 01121 CB3321
3.3 kilohm, £10%, 1/4 W

R6 Resistor, fixed, composition, 1-945000-013 01121 CB1001
10 ohm, 105, 1/4 W

R7 Resistor, fixed, composition, 1-945000-045 01121 CB4721
4.7 kilohm, £10%, 1/4 W

R& Resistor, fixed, composition, 1-945000-037 01121 CB1021
1.0 kilohm, £10%, 1/4 W

RY Resistor, fixed, composition, 1-945001-128 0121 EB3905
39 ohm, 5%, 1/2'W

R10 Resistor, fixed, composition, 1-945000-025 01121 CE1011
100 ohm, *10%, 1/4 W
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Table 3-4. Parts List for Divider/ALC Assembly, A1A2 (Cont.)

Ref. i Singer Mfr. Mfr,
Desig. Description Part No.  |Code No.|  Part No.

R11 Resistor, fixed, composition, 1-945000-033 01121 CB4711
470 ohm, *10%, 1/4 W

R12 Resistor, fixed, composition, 1-945000-028 01121 CB1811
180 ohm, £10%, 1/4 W

R13 Resistor, fixed, composition, 1-945000-033 01121 CB4711
470 ohm, £10%, 1/4 W

R14 Resistor, fixed, composition, 1-945000-037 01121 CB1021
1.0 kilohm, £10%, 1/4 W

RIS Resistor, fixed, composition, 1-945000-028 01121 CBI811
180 ohm, £10%, 1/4 W

Rig Resistor, fixed, composition, 1-945000-025 01121 CBIO11
100 olim, £10%, 1/4 W

R17 Resistor, fixed, composition, 1945000037 01121 CB1021
1.0 kilohm, £10%, 1/4 W

RI18 Resistor, fixed, compositon, 1-945000-028 01121 CB1811
180 ohm, £10%, 1/4 W

RI19 Resistor, fixed, film, 1945027-114 14674 NASSDI15]
150 ohm, £1%, 1/8 W

R20 Resistor, fixed, film, 1945016-297 14674 RN6ODI212F
12.1 kilohm, £1%, 1/8 W

R21 Resistor, fixed, film, 1-945016-226 14674 RNGOD2211F
2.21 kilohm, £1%, 1/8 W

R22 Resistor, fixed, film, 1-945016-226 14674 RN6OD2211F
2.21 kilohm, £1%, 1/8 W

R23 Resistor, fixed, film, 1-945016-261 14674 RNeOD5111F
5.11 kilohm, 1%, 1/8 W

R24 Resistor, fixed, film, 1-945016-300 14674 RN6OD1302F
13 kilohm, £1%, 1/B W

R25 Resistor, fixed, compuosition, 1-9450004035 01121 CH6811
680 ohm, £10%, 1/4 W

R26 Resistor, fixed, composition, 1-945000-021 01121 CB4701
47 ohm, £108%, 1/4 W

R27 Resistor, fixed, filin, 1945016-254 14674 RNGOD4321F
4.32 kilohm, 1%, 1/8 W

R2K Resistor, fixed, composition, 1-945000-045 01121 CB4721
4.7 kilohm, £10%, 1/4 W

R29 Resistor, fixed, composition, 1-945000-045 01121 CB4721
4.7 kilohm, £10%, 1/4 W

R30 Not used
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Table 3-4. Parts List for Divider/ALC Assembly, A1A2 (Cont.)

Ref. alLy Singer Mfr. Mfr.
Desig. Description Part No. Code No. Part No.

R31 Resistor, variable, cermet, 1-945082-002 71450 190PC102A
1.0 kilohm, £10%, 1/2 W

R32 Nt used

R33 Resistor, fixed, composition, 1945000017 01121 CB2201
22 ohm, £10%, 1/4

R34 Resistor, fixed, composition, 1-945000-051 01121 CB1531
15 kilohin, 1066, 1/4 W

R35 Not used

R36 Resistor, fixed, composition, 1-945000-017 01121 CB2201
22 ohm, *10%, 1/4 W

R37 Resistor, fixed, composition, 1-945000-045 01121 CB4721
4.7 kilohm, 2108, 1/4 W

R38 Resistor, fixed, composition, 1-945000-045 01121 CB4721
4.7 kilohm, £10%, 1/4 W

R39 Resistor, fixed , composition, 1-945000-013 01121 CB100]
10 ohm, 2105, 1/4

R40 Resistor, fixed, composition, 1-945000-040 01121 CB1821
1.8 kilohm, £10%, 1/4 W

R41 Resistor, fixed, film, 1-945016-261 14674 RNGODS111F
5.11 kilohm, 1%, 1/8 W

R42 Resistor, fixed, film, 1-945016-254 14674 RNGOD4321F
4.32 kilohm, 1%, 1/8 W

R43 Resistor, fixed, film, 1945016-297 14674 RN6OD1212F
12.1 kilohm, £1%, 1/8 W

Ul Integrated circuit, 1-926007-014 01295 SN7490
decade counter

u2 Integrated circuit, 1-926007-014 01295 SNT490
decade counter

u3 Mot used

L4 Not used

us Integrated circuit, 1-926005-001 02735 CA3028A
differential cascode amplifier

Us Integrated circuit, 1-926005-001 02735 CA3D28A
differential cascode amplifier
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Table 35, Parts List for Power Supply Assembly, A1A3

Ref. ol Singer Mfr. Mir,

Desig. Description Part No. Code No. Part No,

Cl Capacitor, fixed, electrolytic, 1-900040-002 72699 977-206
1500 uF, — 105 +1008%, 25 V dc

C2 Capacitor, fixed, electrolytic, 1-900040-002 72699 a977-206
1500 uF, —10% +100%, 25 V dc

C3 Not used

C4 Capacitor, fixed, electrolytic, 1-900039-035 72699 984-1654
25 uF, -10% +75%, 50V de

C5 Not used

Ca Capacitor, fixed, electrolytic, 1900039035 72699 984-1654
25 uF, —10% +75%, 50V de¢

Cc? Capacitor, fixed, plastic, 1-900001-001 73445 C2B0AE,D.1uF
0.01 uF, £208, 250 V dc

C8 Capacitor, fixed, plastic, 1-900001-001 73445 C280AE,0.1uF
0.01 uF, £20%, 250 V dc

Cco Capacitor, fixed, electrolytic, 1-900039-001 712699 984.2203
25 uF, —10% +75%, 25 V dc

Cl0 Capacitor, fixed, electrolytic, 1-900039-002 72699 084-1733
200 uF, -10%+75%, 15 V dc

C11 Capacitor, fixed, electrolytic, 1900039001 72699 984-2203
25 uF, --10% +75%, 25 V dc

Cl2 Cupacitor, fixed, electrolytic, 1-900039-002 72699 084-1733
200 uF, -1096 +75%, 15V dc

Ci3 Capacitor, fixed, electrulytic, 1-900039-002 72699 984-1733
200 uF, —10% +75%, 15V dc

Cl4 Capacitor, fixed, electrolytic, 1-900039001 72699 984-2203
25 uF, 10%+75%, 25V dc

Cl5 Capacitor, fixed, electrolytic, 1-900039-001 726899 984-2203
25 uF, - 10% +75%, 25 V dc

Cl6 Capacitor, fixed, plastic, 1-900001-013 73445 C280AE.0.1uF
0.1 uF, £20%, 250 V dc

C17 Capacitor, fixed, plastic, 1-900001-013 73445 C280AE0.1uF
0.1 uF, £20%, 250 V dc

CRI1 Not used

CR2 Not used

CR3 Not used

CR4 Diode, zener, 1-913004-208 29525 JZ6.2A
6.2V, £10%, 1 W

CRS5 Diode, zener, 1-913004-208 29525 JZ6.2A
6.2V, 210% 1 W
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Table 3-5. Parts List for Power Supply Assembly, A1A3 (Cont.)

Ref. Hesortut Singer Mfr. Mfr.
Desig. escrplhion Part No. Code No. Part No.

CR6 Diode, zener, 1-913004-216 04713 MZ1000-16
13V, 100, 1 W

CR7 Dinde, silicon, 1-913001-001 04713 IN40O1
Ve=50 V,1f=1 A

Q1 Trunsistor, silicon, NPN 1-958000-001 04713 2N3904-5

02 Transistor, silicon, PNP 1-958000-002 04713 2N 3906-5

03 Transistor, silicon, NPN 1-958001-002 04713 MIES20

Q4 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5

Qs Transistor, silicon, PNP 1-958000-002 04713 2N3906-5

Q6 Transistor, silicon, NPN 1-958001-002 04713 MIES20

Q7 Transistor, silicon, NPN 1-958001-002 04713 MIES20

Ri Not used

R2 Not used

R3 Resistor, fixed, composition, 1-945000-037 01121 CB1021
1.0 kilohm, £10%, 1/4 W

R4 Resistor, fixed, composition, 1-945000-045 01121 CB4721
4.7 kilohm, £10%, 1/4 W

RS Resistor, fixed, composition, 1-945001-003 01121 EB4711
470 ohm, £10%, 1/2 W

R6 Resistor, fixed, composition, 1-945000-032 01121 CB3911
390 ohm, £10%, 1/4 W

R7 Resistor, variable, composition, 1-945007-004 71450 X201
1.0 kilohm, £30%, 1/4 W

RE Resistor, fixed, composition, 1-945000-039 01121 CB1521
1.5 kilohm, £10%, 1/4 W

R9 Resistor, fixed, composition, 1-945000-029 01121 CB2211
220 ohm, £10%, 1/4 W

RIOD Not used

R11 Not used

R12 Resistor, fixed, composition, 1-945000-037 01121 CB1021
| kilohm, £10%, 1/4 W

R13 Resistor, fixed, composition, 1-945000-037 01121 CB4721
4.7 kilohm, £10%, 1/4 W

R14 Resistor, fixed, composition, 1-945001-033 01121 EB4711
470 ohm, £10%, 1/2 W

R15 Resistor, fixed, composition, 1-945000-032 01121 CB3911

390 ohm, £10%, 1/4 W
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Table 3-5. Parts List for Power Supply Assembly, A1A3 (Cont.)

Ref. R Singer Mfr, Mfr.
Desig. Description Part No. Code No. Part No.

R16 Resistor, variable, composition, 1945007004 71450 X201
1.0 kilohm, 306, 1/4 W

R17 Resistor, fixed, composition, 1-945000-039 01121 CB1521
1.5 kilohm, £10%. 1/4 W

R18 Resistor, fixed, composition, 1-945000-029 01121 CB2211
220 ohm, £10%, 1/4 W

R19 Not used

R20 Resistor, fixed, composition, 1-945001-033 01121 EB4711
470 ohm, £10%, 1/2 W
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Table 3-6. Parts List for TCXO0/IF Assembly, A1AS

Ref. Descrinti Singer Mfr. Mifr.
Desig. e ok Part No. Code No. Part No.
Al TCXO, 10 MHz 1-402838-003 BH869
Cl Capacitor, fixed, plastic, 1900001013 73445 C280AE0.1uF
0.1 uF, £20%, 250 V dc
C2 Capacitor, fixed, plastic, 1900001013 73445 C2B0AE0.1uF
0.1 uF, £20%, 250V dc
Cc3 Capacitor, fixed, Slﬂﬂiﬂ, 1900001013 73445 C2BOAE0.1uF
0.1 uF, £20%, 250 ¥ dc
C4 Capacitor, fixed, plastic, 1900001-001 73445 C280AE 0.01uF
0.01 uF, 2206, 250 V dc
Cs Capacitor, fixed, plastic, 1-900001-013 73445 C2B80AE0.1uF
0. lIJl.tF1 +20%, 250 V dc
Co Capacitor, fixed, plastic, 1900001013 73445 C280AE0.1uF
0.1 uF, £20%, 250 V dc
C7 Capacitor, fixed, plastic, 1-900001-001 73445 C2B0AE0.01uF
0.01 uF, £20%, 250 V dc
CH Capacitor, fixed, plastic, 1900001013 73445 C2B0AE 0. 1uF
0.1 uF £ 20%, 250V dc
C9 Capacitor, fixed, plastic, 1900001001 73445 C2B0AE0.1uF
0.01 uF, £20%, 250 ¥V dc
Q1 Transistor, silicon, NFN 1-958000-001 04713 IN3904-5
Q2 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5
Q3 Transistor, silicon, NPN 1-958000-001 04713 IN3904-5
Q4 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5
Qs Transistor, silicon, NPN 1-958000-001 04713 2N3904-5
R1 Not used
R2 Resistor, fixed, composition, 1-945000-049 01121 CB1031
10 kilohm, £10%, 1/4 W
R3 Resistor, fixed, composition, 1-945000-049 01121 CB1031
10 kilohm, £10%, 1/4 W
R4 Resistor, fixed, composition, 1-945000-025 01121 CB1011
100 ohm, £10%, 1/4 W
RS Resistor, fixed, composition, 1-945000-033 01121 CB4711
470 ohm, £10%, 1/4 W
R& Resistor, fixed, composition, 1945000046 01121 CB5621
5.6 kilohm, £10%, 1/4 W
R7 Resistor, fixed, composition, 1-945000-039 01121 CB1521
1.5 kilohm, £10%, 1/4 W
R& Resistor, fixed, composition, 1-945000-025 01121 CB1011
100 ohm, £10%, 1/4 W
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Table 3-6. Parts List for TCXO/IF Assembly, A1A5 (Cont.)

Ref. s Singer Mfr. Mfr.
Desig. Description Part No. Code No. Part No.
R9 Resistor, fixed, composition, 1-945000-025 01121 CB1011
100 ohm, £10%, 1/4 W
R10 Resistor, fixed, composition, 1-945000-025 01121 CBI1011
100 ohm, £10%, 1/4 W
R11 Resistor, fixed, composition, 1-945000-033 ‘01121 CB4711
470 ohm, £10%, 1/4 W
R12 Resistor, fixed, composition, 1-945000033 01121 CB4711
470 ohm, £10%, 1/4 W
R13 Resistor, fixed, composition, 1-945000-033 01121 CB4711
470 ohin, £10%, 1/4 W
R4 Resistor, fixed, composition, 1-945000-025 01121 CB1011
100 ohm, £10%, 1/4 W
R15 Resistor, fixed, composition, 1-945000-013 01121 CB1001
10 ohm, £10%, 1/4
R16 Resistor, fixed, composition, 1945000013 01121 CB100]
10 ohm, £10%, 1/4 W
R17 Resistor, fixed, composition, 1945000031 01121 CB3311
: 330 ohm, £10%, 1/4 W
R18 Resistor, fixed, composition, 1-945000-046 01121 CB5621
5.6 kilohm, £10%, 1/4 W
R19 Resistor, fixed, composition, 1-945000-045 01121 CB4721
4.7 kilohm, 104, 1/4 W
R20 Resistor, fixed, composition, 1-945000-031 01121 CB3311

330 ohm, 105, 1/4 W
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Table 3-7. Parts List for Phase Modulator and Audio Assembly, A1A6

Ref. Byl Singer Mfr. Mir.

Desig. Description Part No. Code No. Part No.

Cl Capacitor, fixed, electrolytic, 1-900039-001 72699 984.2203
25 uF, —-10% +75%, 25 V de

Cc2 Capacitor, fixed, electrolytic, 1-000039-002 72699 984-1733
200 uF, —10% +75%, 15 V dc

Cc3 Capacitor, fixed, mica, 1-900003-056 72136 DMI15F102]1
1000 pF, £5%, 100V de

C4 Capacitor, fixed, plastic, 1-900001-001 73445 C2B0AE, 0.01 uF
0.01 uF, $20%, 250 V de

Cc5 Capacitor, fixed, mica, 1900003047 72136 DM15F471]
470 pF, £5%, 500 V dc

Cé Capacitor, fixed, mica, 1-900003-028 72136 DMISEE20]
82 pF, £5%, 500 V de

c7 Capacitor, fixed, mica, 1-900003-002 72136 DM15C020C
3 pF, 0.5 pF, 500 V de

C8 Capacitor, fixed, plastic, 1900001013 73445 C2B0OAE, 0.1 uF
0.1 uF, £20%, 250 V dc

9 Capacitor, fixed, mica, 1-900003-028 72136 DMI15E&20J
82 pF, +5%, 500 V dc

Cl10 Capacitor, fixed, mica, 1900003047 T2136 DM15F471)
470 pF, £5%, S00 V de

Cil Capacitor, fixed, plastic, 1-900001-005 73445 C280AE, 0.022 uf|
0.022 uF, £20%, 250 V dc

Ccl2 Capacitor, fixed, plastic, 1-900001-005 73445 C280AE, 0.022 uH
0.022 uF, £20%, 250 V dc

Cl13 Capacitor, fixed, plastic, 1-900001-005 73445 C2B0AE, 0.022 uF
0.022 uF, £20%, 250 V dc

Cl4 Capacitor, fixed, plastic, 1-900001-005 73445 C280AE, 0.022 uH
0.022 uF, £206, 250 V dc

Ci5 Capacitor, fixed, plastic, 1500003013 73445 C2B0AE, 0.1 uF
0.1 uF, 5%, 500V dc

Clé Capacitor, fixed, mica, 1-900003-014 72136 DMI15E240]
24 pF, £5%, 500 V dc

ci7 Capacitor, fixed, mica, 1900003-056 72136 DM15F102)
1000 pF, +5%, 100 V de

Cl18 Capacitor, fixed, mica, 1-900003-009 72136 DM15C120J
12 pF, £5%, 500 V dc

C19 Capacitor, fixed, plastic, 1900001-013 73445 C280AE, 0.1 uF
0.1 uF, £20%, 250 V dc

C20 Capacitor, fixed, mica, 1-900003-004 72136 DM15C050K

5 pF, £10%, 500 V dc
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Table 3-7. Parts List for Phase Modulator and Audio Assembly, A1AG (Cont.)

Ref, Discrioti Singer Mfr, Mfr.
Desig. CACEIPHOR Part No. Code No. Part No.

C21 Capacitor, variable, ceramic, 1-9001 13-002 91293 9301
I .‘.PpF to 11 pF, 250V dc

Cc22 Capacitor, fixed, mica, 1-900003-024 72136 DMI15E560]
56 pF, £53%, 500 V dc

C23 Capacitor, fixed, mica, 1-900003-056 72136 DM15F102)
1000 pF, £5%, 100V dc

C24 Capacitor, fixed, mica, 1-900003-056 72136 DM15F102]
1 pF, 5%, 100 V dc

C25 Ca gacitm, fixed, mica, 1-900003-047 72136 DMI15F471]
470 pF, 5%, 500 V dec

C26 Capacitor, fixed, mica, 1-.900003-024 72136 DMISES60J
56 pF, £5%, S00 V dc

c27 Capacitor, variable, ceramic, 1900113-002 91293 9301
1.7pFto 1] pF, 250V de

C28 Cagm:itnr, fixed, mica, 1-900003-047 72136 DM15F471]
470 pF, £5%, 500 V d¢

Cc29 Capacitor, fixed, mica, 1900003056 72136 DMI15F102]
1000 pF, £5%, 100 V dc

C30 Capacitor, fixed, mica, 1 900003056 72136 DM15F102]
1000 pF, +5%, 100 V dc

C31 Capacitor, fixed, plastic, 1-900001001 73445 C280AE, 001 uF
0.01 uF, £20%, 250 V dc

c3a2 Capacitor, fixed, mica, 1-900003-024 72136 DM 15E560)
56 pF, £5%, 500 V dc

C33 Capacitor, variable, ceramic, 19001 134002 91293 9301
1.7 pF to 11 pF, 250 V d¢

C34 Capacitor, fixed, mica, 1-900003-047 T2136 DM15F471]
470 pF, 5%, 500 V de

C35 Capacitor, fixed, electrolytic, 1-900040-002 72699 977-206
1500 uF, —10% +100%, 25 V dc

Ci6 Capacitor, fixed, plastic, 1900001021 73445 C2B0AL, 047 uF
047 uF, £20%, 250V dc

Cca7? Capacitor, fixed, plastic, 19000014013 73445 C2B0AE, 0.1 uF
0.1 uF, £20%, 250 V dc

C38 Capacitor, fixed, plastic, 1-900001-013 73445 C280AE, 0.1 uF
0.1 uF, £20%, 250 V dc

C39 Capacitor, fixed, clectrolytic, 1-900039-002 72699 984-1733
200 uF, --10% +75%, 15 V dc

C40 Capacitor, fixed, electrolytic, 1900039002 72699 984-1733

200 uF, —10% +75%, 15 V dc
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Table 3-7. Parts List for Phase Modulator and Audio Assembly, A1AB (Cont.)

Ref. e Singer Mir. Mfr.
Desig. Description Part No, Code No.|  Part No.
C41 Capacitor, fixed, mica, 1-900003-056 T2136 DMI15F102)
1000 pF, 5%, 100 V dc

C42 Capacitor, fixed, mica, 1-900003-028 72136 DM I15E&20]
82 pF, £5%, 500 V de

C43 Capacitor, fixed, electrolytic, 1-900039-001 12699 984-2203
25 uF, —10% +75%, 25 V dc

CR1 Diode, silicon, 1913070001 04713 MV2115
V=30 V, [=200 mA

CR2 Diode, silicon, 1-913070-001 04713 MV2115
Vr=30 V, If=200 mA

L1 Inductor, fixed, 1-906022-005 20525 13-10-10
10 uH, £10%, 440 mA

L2 Inductor, fixed, 1-806022-005 29525 13-10-10
10 uH, £10%, 440 mA '

L3 Inductor, fixed, 1402965003 88869
3.1/2 turns

L4 Inductor, fixed, 1-402965-003 BE8R69
3-1/2 turns

L5 Inductor, fixed, 1-402965-003 BRE&9
3-1/2 turns

Q1 Transistor, silicon, NPN 1-958000-001 04713 2N3904

Q2 Transistor, silicon, NPN 1958018001 02735 2N5179

Q3 Transistor, silicon, PNP 1-958000-002 04713 2ZN3906

Q4 Transistor, silicon, NPN 1-.958018-001 02735 2N5179

Qs Transistor, silicon, NPN 1958018001 02735 2N5179

Q6 Transistor, silicon, NPN 1-958018-001 02735 2N5179

R1 Resistor, fixed, composition, 1945000025 01121 CB1011
100 ohm, £10%, 1/4 W

R2 Resistor, fixed, composition, 1945000044 01121 CB3921
3.9 kilohm, *10%, 1/4 W

R3 Resistor, fixed, composition, 1945000047 01121 CB&821
6.8 kilohm, £10%, 1/4 W

R4 Resistor, fixed, composition, 1-945000-044 01121 CB3921
3.9 kilohm, *10%, 1/4 W

RS Resistor, fixed, composition, 1945000045 01121 CB4721
4.7 kilohm, £10%, 1/4 W

R6 Resistor, fixed, compaosition, 1-945000-025 01121 CB1011

100 ohm, £10%, 1/4 W
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Table 3-7. Parts List for Phase Modulator and Audio Assembly, A1A6 (Cont.)

Ref. ey Singer Mfr. Mir.
Desig. Description Part No.  |Code No.|  Part No.
R7 Resistor, fixed, composition, 1-945000-050 01121 CB1231
12 kilohm, £10%, 1/4 W

RE Resistor, fixed, composition, 1-945000-050 01121 CB1231
12 kilohm, £10%, 1/4 W

RO Resistor, fixed, composition, 1-945000-030 01121 CB2711
270 ohm, £10%, 1/4 W

R10 Resistor, fixed, composition, 1-845000-030 01121 CB2711
270 ohim, t10%, 1/4 W

R11 Resistor, fixed, composition, 1-945000-049 01121 CB1031
10 kilohm, £1086, 1 /4 W

R12 Resistor, fixed, composition, 1-945000-057 1121 CB4731
47 kilohm, £10%, 1/4 W

R13 Resistor, fixed, composition, 1945000025 01121 CB1011
100 ohm, £10%, 1/4 W

R14 Resistor, fixed, composition, 1-945000-033 01121 CB4711
470 ohm, 10%, 1 /4 W

RIS Resistor, fixed, composition, 1-945000-025 01121 CB1011
100 ohm, £10%, 1/4 W

Rla Resistor, fixed, composition, 1-945000-051 01121 CB1531
15 kilohm, £10%, 1/4 W

R17 Resistor, fixed, composition, 1-945000-037 01121 CB1021
1.0 kilohm, £10%, 1/4 W

R18 Resistor, fixed, composition, 1945000037 01121 CB1021
1.0 kilohm, +10%, 1/4 W

R19 Resistor, fixed, composition, 1-945000-025 01121 CRBI1011
100 ohm, £1069%, 1 /4 W

R20 Resistor, fixed, composition, 1-9450004021 01121 CB4701
47 ohm, £10%, 1/4 W

R21 Resistor, fixed, composition, 1-945000-044 01121 CB3921
3.9 kilohm, £10%, 1/4 W

R22 Resistor, fixed, composition, 19450004035 01121 CBG6&11
680 ohm, +10%, 1/4 W

R23 Resistor, fixed, composition, 1-945000-025 01121 CB1011
100 ochm, £10%, 1/4 W

R24 Resistor, fixed, composition, selected, 1-945000-028 01121 CB1811
180 ohm nominal, £10%, 1/4 W

R25 Resistor, fixed, composition, 1-945000-044 01121 CB3921
39 kilohm, t10%, 1/4 W

R26 Resistor, fixed, composition, 1-945000-035 01121 CB6811

680 ohin, 108, 1/4 W
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Table 3-7. Parts List for Phase Modulator and Audio Assembly, A1A6 (Cont.)

Ref. Sl Singer Mfr. Mfr.
Desig. Description Part No. |Code No.|  Part No.
R27 Resistor, fixed, compaosition, 1-945000-025 01121 CB1011
100 ohm, +10%, 1/4 W _

R28 Resistor, fixed, composition, 1945000025 01121 CB1011
100 ohm, £10%, 1/4 W

R29 Resistor, fixed, composition, 1-945000-034 01121 CB5611
560 chm, £10%, 1/4 W

R30 Resistor, fixed, composition, 1-945000-037 01121 CB1021
1.0 kilohm, £10%, 1/4 W

R3] Resistor, fixed, composition, 1-945000-053 01121 CB2231
22 kilochm, £10%, 1/4 W

R32 Resistor, fixed, composition, 1-945000-039 01121 CB1521
1.5 kilohm, £10%, 1/4 W

R33 Resistor, fixed, composition, selected, 1945000049 01121 CB1031
10 kilohm nominal, 10%, 1/4 W

R34 Resistor, fixed, composition, 1-945000-030 01121 CB2711
270 ohm, £10%, 1/4 W

Tl Inductor, variable, 1-906006-006 B1564 906006-006
1.3uH to 1.8 uH

T2 Inductor, variable, 1-906006-006 81564 906006-006
1.3uH to 1.8 uH

Ul Integrated circuit, 1-926046-001 04713 MC1355P
IF amplifier

U2 Integrated circuit, 1-926007-015 01295 SN76001IN

audio amplifier




Table 3-8. Parts List for VCO, 6 and 9 MHz Generator Assembly, A2

Ref. .- Singer Mfr. Mfr.
Desig. Description Part No, Code No. Part No.

Cl Capacitor, fixed, plastic, 1-200001-001 73445 C280AE0.01uF
0,01 uF, £20%, 250 V de

C2 Capacitor, fixed, plastic, 1-900001-005 73445 C2B0AE 0.022uF
0.022 uF, £20%,.250 V dc

C3 Capacitor, fixed, plastic, 1-900001-005 73445 C2B0AE 0.022uF
0.022 uF, £20%, 250 V dc

C4 Capacitor, fixed, plastic, 1-900001-0035 73445 C280AE 0.022uF
0.022 uF, £20%, 250 V de

C5 Capacitor, fixed, plastic, 1-900001-013 | 73445 C2BOAE0.1uF
0.1 uF, £20%, 250 V dc

Cé Capacitor, fixed, plastic, 1-900001-009 | 73445 C280AE 0.047uF
0.047 uF, £20%, 250 ¥V dc

C7 Capacitor, fixed, mica, 1-900003-040 | 72136 DM15F251)
250 pF, £5%, 500 V d¢

C8 Capacitor, fixed, mica, 1-900003-013 72136 DM15E220J
22 pF, £5%, 500 V dc

co Capacitor, fixed, mica, 1-900003-024 72136 DM15E560)
56 pF, £5%, 500 V dc

Cl0 Capacitor, fixed, mica, 1900003024 | 72136 DM15ES560]
56 pF, £5%, 500 V dc

Cl1 Capacitor, fixed, mica, 1900003024 | 72136 DM135E560]
56 pF, £5%, 500 V dc

Ci2 Capacitor, fixed, mica, 1900003017 T2136 DM1SE330J
33 pF, 5%, 500 V dc

Cl3 Capacitor, fixed, mica, 1-900003-041 72136 DMI5F271)
270 pF, £5%, 500 V de

Cl4 Capacitor, fixed, mica, 1-900003-056 | 72136 DM15F102]
1 pF,15%, 100 V dc

Cl15 Capacitor, fixed, mica, 1900003056 | 72136 DM15F102]
1000 pF, 5%, 100 V de

Clé I| Capacitor, fixed, mica, selected, 1-900003-056 72136 DM15F102])
1000 pF nominal, £5%, 100 V dc

Cl7 Capacitor, fixed, mica, 1-900003-047 72136 DM15F4701
470 pF, £5%, 500 V de

C18 Capacitor, fixed, plastic, 1-900001-013 73445 C280AE0.1uF
0.1 uF, £20%, 250 V dc

Cl9 Capacitor, fixed, plastic, 1900001013 | 73445 C2B0OAE 0.1uF
0.1 uF, £20%, 250 V d¢

C20 Capacitor, fixed, mica, 1-900003-037 72136 DMI5F201J
200 pF, £5%, 500 V de

C21 Capacitor, fixed, plastic, 1900001013 | 73445 C280AE0.1uF
0.1 uF, £20%, 250 V d¢

Cc22 Capacitor, lixed, plastic, 1-900001-001 73445 C280AE 0.01uF
0.01 uF, £20%, 250 V dc

C23 Capacitor, fixed, electrolytic, 1900067001 72982 831000U2J0100D
10 pF, N750, 1000 V dc

C24 Capacitor, fixed, plastic, 1-900001 001 73445 C280AE 0.01uF

0.01 uF, £20%, 250 V dc
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Table 3-8, Parts List for VCO, 6 and 9 MHz Generator Assembly, A2 (Cont.)

Ref. b Singer Mfr. Mfr,
Desig. Description Part No. Code No., Part No.,
C25 Capacitor, fixed, plastic, 1-900001-001 73445 C280AE0.01uF

0.01 uF, £20%, 250 V dc
26 Capacitor, fixed, electrolytic, 1-900023-016 56289 TE1201
2uF, —-10%+75%, 25 V dc
C27 Capacitor, fixed, mica, 1-900003-056 72136 DMI15F102]
1000 pF, £5%, 100 ¥V de¢
C28 Capacitor, fixed, plastic, 1900001013 73445 C2B0AE0.1uF
0.1 uF, £20%, 250 V dc
CRI Diode, silicon, 1913029001 04713 MVE40
V=30 V, If=250 mA
CR2 Diode, silicon, 1-913029-001 04713 MVE40
V=30V, If=250 mA
CR3 Diode, silicon, 1-913007-001 03508 I1N4148
V=75 V, If=10 mA
Ll Inductor, variable, 1-906006-005 BRERY
5uH to 8.5 uH
L2 Inductor, variable, 1-906006-005 BEEGD
SuH to 85 uH
L3 Inductor, variable, 1 906006005 BERGY
SuHl to 8.5 uH
L4 Inductor, variable, 1206006005 BEHGY
S5uH to 8.5uH
LS Inductor, variable, 1-906006-004 88869
7 uH to 14 uH
Q1 Transistor, silicon, PNP 1-958000-002 04713 2N3I906
Q2 Transistor, silicon, NPN 1-958000-001 04713 2N3904
Q3 Transistor, silicon, NPN 1958000001 04713 2N3904
Q4 Transistor, silicon, NPN 1-958000-001 04713 2N3904
Qs Transistor, silicon, NPN 1-958000-001 04713 2N3904
Q6 Transistor, silicon, NPN 1958000001 04713 2N3904
Q7 Transistor, silicon, NPN 1-958000-001 04713 2ZN3904
08 Transistor, silicon, PNP 1-958000-002 04713 2ZN3906
Q9 Transistor, silicon, NPN 1958000001 04713 2N3904
Q10 Transistor, silicon, PNP 1-958046-001 04713 MPS6579
Rl Resistor, fixed, composition, 1-945000025 01121 CR1011
100 ohm, £10%, 1/4 W
R2 Resistor, fixed, composition, 1-945000-033 01121 CB4711
470 ohm, £10%, 1/4 W
R3 Resistor, fixed, composition, 1-945000-025 01121 CB1011
100 ohm, £10%, 1/4 W
R4 Resistor, fixed, composition, 1945000034 | 01121 CB5611
560 ohm, £10%, 1/4 W
RS Resistor, fixed, composition, 1-945000-034 01121 CB5611
560 ohm, £10%, 1/4 W
Ra Resistor, fixed, composition, 1945000025 01121 CB1011

100 ohm, £10%, 1/4 W
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Table 3-8, Parts List for VCO, 6 and 9 MHz Generator Assembly, A2 (Cont.)

Ref. T Singer Mfr, Mifr,
Desig. Description Part No. Code No. Part No.
R7 Resistor, fixed, composition, 19450004025 01121 CB1011
100 chm, £10%, 1/4 W

RE Resistor, fixed, composition, 1-945000-043 01121 CB3321
3.3 kilohm, £10%, 1/4 W

R9 Resistor, fixed, composition, 1-945000-037 | 01121 CB1021
1.0 kilohm, £10%, 1/4 W

R10 Resistor, fixed, composition, 1-945000-027 01121 CB1511
150 ohm, £10%, 1/4 W

Rl Resistor, fixed, composition, 1-945000-030 01121 CB2711
270 ohm, £10%, 1/4 W

R12 Resistor, fixed, composition, 1-945000-066 01121 CB2741
270 kilohm, 10%, 1/4 W

R13 Resistor, fixed, composition, selected, 1-945000-030 01121 CB2711
270 ohm nominal, £ 10%, 1/4 W

Rl14 Resistor, fixed, composition, 1-945000-033 01121 CB4711
470 ohm, £10%, 1/4 W

R15 Resistor, fixed, composition, 1945000066 01121 CB2741
270 kilohm, £10%, 1/4 W

R16 Resistor, fixed, composition, selected, 1945000030 | 01121 CB2711
270 ohm nominal, £10%, 1/4 W

R17 Resistor, fixed, composition, 1-945000037 01121 CB1021
1.0 kilohm, £10%, 1/4 W

R18 Resistor, fixed, composition, 1945000021 01121 CB4701
47 ohm, £10%, 1/4 W

R19 Resistor, fixed, composition, 1-945000-049 01121 CB1031
10 kilohm, £10%, 1/4 W

R20 Resistor, fixed, composition, 1945000041 01121 CB2221
2.2 kilohm, £10%, 1/4 W

R21 Resistor, fixed, composition, 1-945000-021 01121 CB4701
47 ohm, £10%, 1/4 W

R22 Resistor, fixed, composition, 1-945000-061 01121 CB1041
100 kilohm, £10%, 1/4 W

R23 Resistor, fixed, composition, 1-945000-031 | 01121 CB3311
330 ohm, £10%, 1/4 W

R24 Not used

R25 Resistor, fixed, composition, selected, 1945000051 01121 CB1531
15 kilohm nominal, £10%, 1/4 W

R26 Resistor, fixed, composition, 1-945000-028 01121 CB1811
180 ohm, £10%, 1/4 W

R27 Resistor, fixed, composition, 1-945000-025 01121 CB1011
100 ohim, £10%, 1/4 W

R28 Resistor, fixed, composition, 1945000049 01121 CB1031
10 kilohm, t10%, 1/4 W

R29 Resistor, fixed, composition, 1-945000-045 01121 CB4721
4.7 kilohm, £10%, 1/4 W

R30 Resistor, variable, composition, 1945007005 71450 X201

2.5 kilohm, £30%, 1/4 W
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Table 3-8, Parts List for VCO, 6 and 9 MHz Generator Assembly, A2 (Cont.)

Ref. Dessrtisti Singer Mifr. Mfr.
Desig. Eeipaan Part No.  |Code No.|  Part No.
R31 Resistor, variable, composition, 1945007004 | 71450 X201
| kilohm, £30%, 1/4 W -

R32 Resistor, fixed, composition, 1945000037 | 01121 CBlo21
1.0 kilohm, £10%, 1/4 W

R33 Resistor, tixed, composition, 1-945000-054 01121 CB2731
27 kilohm, £10%. 1/4 W

R34 Resistor, fixed, composition, 1-945000-025 01121 CBI1011
100 ohm, £10%, 1/4 W

R35 Resistor, fixed, composition, 1-945000-049 01121 CB1031
10 kilohm, £10%, 1/4 W

R36 Resistor, fixed, composition, 1-945000-073 01121 CB1051
1.0 megohm, £10%, 1/4 W

R37 Resistor, fixed, composition, 1-945000-047 01121 CB6E21
6.8 kilohm, £10%, 1/4 W

R38 Resistor, fixed, composition, 1945000057 | 01121 CBE4731
47 kilohm, £10%, 1/4 W

R39 Not used

R40 Resistor, lixed, composition, 1945000051 01121 CB1531
15 kilohm, £10%, 1/4 W

R4l Resistor, fixed, composition, 1-945000-053 01121 CB2231
22 kilohm, £10%, 1/4 W

R42 Resistor, fixed, composition, selected, 1-945000-159 01121 CB7515
750 ohm nominal, £5%, 1/4 W

R43 Resistor, fixed, composition, selected, 1-945000-043 01121 CB3321
3.3 kilohm nominal, £10%, 1/4 W

R44 Resistor, variable, composition, 1-945007-006 71450 X201
5 kilohm, £30%. 1/4

R45 Resistor, fixed, composition, 1-9450004033 01121 CBE4711
470 ohm, £10%, 1 /4 W

R46 Resistor, fixed, composition, selected, 1945000042 | 01121 CB2721
2.7 kilohm nominal, +10%, 1/4 W

Ra7 Resistor, variable, composition, 1945007010 71450 X201
100 kilohm, £30%, 1/4 W

R48 Resistor, fixed, composition, 1945000061 01121 CB1041

100 kilohm, £10%, 1/4 W
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Table 3-9, Parts List for 100 Hz, 1 kHz, 10 kHz and 100 kHz Decade Assembly, A3A, A3B, A3C, A3D

0.1 uF, £20%, 250 V de

Ref, i Singer Mfr. Mifr.

Desig. escription Part No. Code No. Part No.

Cl Capacitor, fixed, mica, 1900003030 72136 DMI15F101]
100 pF, £5%, 500 V dc

2 Capacitor, fixed, mica, 1900003056 72136 DMI15F102]
1000 pF, £5%, 100 V dc¢

C3 Capacitor, fixed, plastic, 1-900001 -009 73445 C280AE 0.047uF
0.047 uF, £20%, 250 V dc

C4 Capacitor, fixed, Blaslic, 1-900001-013 | 73445 C280AE0.1uF
0.1 uF, £20%, 250 V dc

C5 Capacitor, fixed, plastic, 1900001013 73445 C2B0AE 0.1uF
0.1 uF, £20%, 250 V dc

Cé Capacitor, fixed, mica, 1-900003-008 72136 DM15C100J
10 pF, £5%, 500 V dc

c7 Capacitor, fixed, plastic, 1-900001-013 | 73445 C280AE 0.1uF
0.1 uF, £20%, 250 V de

CR Capacitor, fixed, plastic, 1-900001-013 73445 C280AE 0.1uF
0.1 uF, £20%, 250 V dc

c9 Capacitor, fixed, ceramic, 1900001013 73445 C280AE,0.1uF
0.1 uF, £20%, 250 V dc

Cilo Capacitor, fixed, ceramic, 1-900001-013 73445 C280AE0.1uF
0.1 uF, £20%, 250 V dc

Cl1 Cupacitor, fixed, mica, selected, 1-.900003-012 72136 DMISEZ00K
20 pF nominal, £5%, 500 V d¢

ci2 Capacitor, fixed, mica, selected, 1-900003-038 72136 DM15F221)
220 pF nominal, +5%, 500 V dc

Cl13 Capacitor, fixed, mica, 1-200003047 72136 DMI15F471]
470 pF, £5%, 500 V dc

Cl4 Capacitor, fixed, mica, 1-900003-002 72136 DM15C020C
2 pF, 0.5 pF, 500 V de

Cl5 Capacitor, fixed, mica, selected, 1-900003-038 72136 DMI15F221)
220 pF nominal, 5%, 500 V de¢

Clé Capacitor, fixed, mica, 1-900003-047 72136 DMI15F471]
470 pF, £5%, 500 V dc

C17 Capacitor, fixed, mica, 1-900003-030 72136 DM15F101]
100 pF, 5%, 500 V dc¢ ;

Cl& Capacitor, fixed, plastic, 1-900001-001 73445 C2B0AE 0.01uF
0.01 uF, £20%, 250 V dc

Cl19 Capacitor, fixed, plastic, 1900001013 | 73445 C280AE,0.1uF
0.1 uF, £20%, 250 V d¢

C20 Capacitor, fixed, plastic, 1-900001-013 73445 C2B0AE0.1uF
0.1 uF, £20%, 250 V dc

Cc21 Capacitor, fixed, plastic, 1900001001 73445 C2BOAE 0.01uF
0.01 uF, £20%, 250 V d¢

c22 Capacitor, lixed, plastic, 1900001013 73445 C280AE 0.1uF
0.1 uF, £20%, 250 V dc

C23 Capacitor, lixed, plastic, 1900001013 73445 C280AED.1uF
0.1 uF, £20%, 250 V d¢

C24 Capacitor, fixed, plastic, 1-900001-013 | 73445 C2BOAE 0. 1uF
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Table 3-9. Parts List for 100 Hz, 1 kHz, 10 kHz and 100 kHz Decade Assembly, A3A, A3B, A3C, A3D (Cont,)

Ref. Hafe Singer Mir. Mfr.
Desig. Description Part No.  |Code No.|  Part No.
C25 Capacitor, fixed, plastic, 1-900001-001 73445 C280AE.0.01uF
0.01 uF, £20%, 250 V dc
C26 Capacitor, fixed, plastic, 1-900001-001 73445 C280AE0.01uF
0.01 uF, £20%, 250 V de
Cc27 Capacitor, fixed, plastic, 1-900001-001 73445 C280AE 0.01uF
0.01 uF, £20%, 250 V dc
C28 Capacitor, fixed, plastic, 1-900001-009 73445 C280AE,0.047uF
0,047 uF, £20%, 250 V dc
c29 Capacitor, fixed, mica, 1-900004-015 72136 DMI19F152]
1500 pF, +5%, 500 V de
C30 Capacitor, fixed, mica, 1-900004-018 | 72136 DM19F202]
2000 pF, 5%, 500 V dc
C31 Capacitor, fixed, mica, 1-900004-015 72136 DMI9F152)
1500 pF, £5%, 500 V de
CRI Diode, germanium, 1-913005-001 03877 IN273
Vr=30 V, [{=100 mA
CR2 Diode, zener, 1-913073-001 18041 JZ5B
5V, 5%
FL1 Filter, hand pass, 1004539001 B8869
5 MHz to 6 MHz
L1 Inductor, variable, 1-906006-006 88869
1.3uHto 1.8 uH
L2 Inductor, variable, 1906006006 | 88869
1.3uH to 1.8 uH
L3 Inductor, fixed, 1-906022-005 29525 13-10-10
10 uH, £10%, 440 mA
L4 Inductor, fixed, 1-906022-006 29525 10-1.9-10
1.9 uH, £10%, 600 mA
LS Inductor, fixed, 1-906022-006 29525 10-1.9-10
1.9 uH, £10%, 600 mA
0l Transistor, silicon, NPN 1-958000-001 04713 2N3904
Q2 Transistor, silicon, NPN 1958000001 04713 2N3904
Q3 Transistor, silicon, NPN 1-958000-001 04713 2N3904
Q4 Transistor, silicon, NPN 1-958000-001 04713 2N3904
Q5 Transistor, silicon, NPN 1-958000001 04713 2N3904
Q6 Transistor, silicon, NPN 1958000001 04713 2N3904
R1 Not used
R2 Resistor, fixed, composition, 1-945001023 01121 EB6RO1
68 ohm, £10%, 1/2 W
R3 Resistor, fixed, composition, 1-945000-045 01121 CB4721
4.7 kilohm, £10%, 1/4 W
R4 Resistor, fixed, composition, 1945000044 | 01121 CB3921
3.9 kilohm, £10%, 1/4 W
RS Resistor, fixed, composition, 1-945000-031 01121 CB3311
330 ohm, £10%, 1/4 W
Ré Resistor, fixed, composition, 1-945000-032 01121 CB3911
390 ohm, £10%, 1/4 W
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Table 3-9. Parts List for 100 Hz, 1 kHz, 10 kHz and 100 kHz Decade Assembly, A3A, A3B, A3C, A3D (Cont.)

Ref. Descrinti Singer Mfr. Mifr.

Desig. sscrption Part No. Code No. Part No.

R7 Resistor, variable, mnﬁpmlut:—n, 1-945010-003 71450 U201
500 ohm, £30%, 1/4

RE Resistor, fixed, composition, 1-945000-045 01121 CB4721
4.7 kilohm, £10%, 1/4 W

R9 Resistor, fixed, composition, 1:945000-044 | 01121 CB3921
3.9 kilohm, £10%, 1/4 W :

R10 Resistor, fixed, composition, 1-945000-031 01121 CB3311
3.9 kilohm, £10%, 1/4 W

R11 Resistor, fixed, composition, 1945000013 01121 CB1001
10 ohm, £10%, 1/4 W

R12 Resistor, fixed, composition, 1-945000-045 01121 CB4721
4.7 kilohm, £10%, 1/4 W

R13 Resistor, fixed, composition, 1-945000-037 01121 CB1021
1.0 kilohm, £10%, 1/4 W

R14 Resistor, fixed, composition, 1945000033 01121 CB4711
470 ohm, £10%, 1/4 W

R15 Resistor, fixed, composition, 1-945000013 01121 CR1001
10 ohm, £10%, 1/4 W

Ri6 Resistor, fixed, composition, 1-945000-040 01121 CBI1821
1.8 kilohm, £10%, 1/4 W

R17 Resistor, fixed, composition, 1-945000-113 | 01121 CB6205
62 ohm, £5%, 1/4 W

R18 Resistor, fixed, composition, 1-945000-063 01121 CB1541
150 kilohm, £10%, 1/4 W

R19 Resistor, fixed, composition, 1-945000-013 01121 CB1001
10 ohm, +10%, 1/4 W

R20 Resistor, fixed, composition, 1-945000-027 01121 CB1511
150 ohm, £10%, 1/4 W

R21 Resistor, fixed, composition, 1945000037 01121 CB1021
1 kilohm, £10%, 1/4 W

R22 Resistor, fixed, composition, 1-945000021 01121 CB4701
47 ohm, £10%, 1/4 W

R23 Not used

R24 Resistor, fixed, composition, 1-945000033 01121 CB4711
470 ohm, £10%, 1/4 W

Ul Lntegrated circuit, 1-926007-014 | 01295 SNT490N
decade counter

u2 Integrated circuit, 1926007026 01295 SNT6514N
halanced mixer

L3 Integrated circuit, 1926007026 01295 SNT6514N

balanced mixer
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Table 3-10. Parts List for 1 MHz and 10 MHz Programming Assembly, Ad4A, A4B

Ref. N Singer Mfr. Mfr.
Desig. Descripsion Part No. Code No. Part No.
Kl Relay, 1 pole, 1 position, 1942014001 21317 1A6A
Coil: 125 ohm, 288 mW, 4.5 V
K2 Relay, 1 pole, 1 position, 1942014001 21317 1A6A
Coil: 125 ohm, 288 mW, 45V
K3 Relay, 1 pole, | position, 1942014001 21317 1A6A
Coil: 125 ohm, 288 mW, 45V
K4 Relay, 1 pole, 1 position, 1.942014-001 21317 1A6A
Coil: 125 ohm, 288 mW,45 V
K5 Relay, 1 pole, 1 position, 1942014001 21317 1AGA
Coil: 125 ohm, 288 mW, 4.5V
K6 Relay, 1 pole, 1 position, 1942014001 | 21317 | 1A6A
Coil: 125 ohm, 288 mW, 4.5 V
K7 Relay, 1 pole, 1 position, 1942014001 21317 1A6A
Coil: 125 ohm, 288 mW, 4.5V
KB Relay, 1 pole, 1 position, 1-242014-001 21317 1AGA
Coil: 125 ohm, 288 mW, 4.5 V
K9 Relay, 1 pole, 1 position, 1-942014-001 21317 1A6A
Coil: 125 ohm, 288 mW, 45V
K10 Relay, 1 pole, 1 position, 1-942014001 | 21317 | 1A6A
Coil: 125 ohm, 288 mW, 45 V
Rl Resistor, fixed, composition, 1945001023 01121 EB6801
68 ohm, £10%, 1/2
R2 Resistor, fixed, composition, 1-945001023 01121 EB680!
68 ohm, £10%, 1/2 W
R3 Resistor, fixed, composition, 1945001023 01121 EB6801
68 chm, £10%, 1/2 W
R4 Resistor, fixed, composition, 1-945001-023 01121 EB6801
68 ohm, £10%, 1/2 W
RS Resistor, fixed, composition, 1-945001-023 01121 EB&801
68 ochm, £10%, 1/2 W
R6 Resistor, fixed, composition, 1-945001023 01121 EB6801
68 ohm, £10%, 1/2
R7 Resistor, fixed, composition, 1-945001-023 01121 EB6&&01
68 ohm, £10%, 1/2
RE Resistor, fixed, cum&usmm, 1-945001-023 01121 EB6801
68 ohm, £10%, 1/2
R9 Resistor, fixed, composition, 1-945001-023 01121 EB6801
68 ohm, +10%, 1/2 W
R10 Resistor, fixed, composition, 1945001023 01121 EB6801

68 ohm, £10%, 1/2 W
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Table 3-11. Parts List for 1200 MHz Decade Assembly, AS

Ref. L g Singer Mfr. Mir.
Desig. Description Part No. Code No. Part No.
Cl Capacitor, variable, glass, 1-900063-001 91293 T341A
1 pF to 10 pF, 500 Vdc

C2 Capacitor, fixed, standoff, 1-900044-001 01121 SS5D471W
470 pF, 0% +100%, 500 V dc

C3 Capacitor, fixed, mica, 1-900003-014 72136 DM 15E240])
24 pF, £5%, 500 V d¢

c4 Capacitor, fixed, mica, 1-900003-047 72136 DMI15F471]
470 pF, 5%, 500 V dc

C5 Capacitor, fixed, mica, 1-900003013 72136 DM15E220)
22 pF, +5%, 500 V dc

Cé Capacitor, variable, glass, 1-900063-001 91293 T341A
I pF to 10 pF, 500 V dc

C7 Capacitor, fixed, standoff, 1-900044-001 01121 S55D471W
470 pF, 0% +100%, 500 V dc

C8 Capacitor, fixed, mica, 1-900003-008 01121 S55D471W
100 pF, 5%, 500 V dc

c9 Capacitor, fixed, mica, selected, 1-900003-004 T2136 DM15C050C
5 pF nominal, £10%, 500 V dc

Cl0 Capacitor, variable, glass, 1-900063-001 91293 T341A
1 pF 1o 10 pF, 500 V dc

Cl1 Capacitor, fixed, standoff, 1-900044-001 01121 585047 1W
470 pF, —0% +100%, 500 V dc¢

C12 Capacitor, fixed , mica, 1-900003-008 72136 DM15C100J
10 pF, 5%, 500 V d¢

C13 Capacitor, fixed, mica, selected, 1-900003-002 72136 DM15C020C
2 pF nominal, 0.5 pF, 500 V dc

Cl4 Capacitor, variable, glass, 1900063001 91293 T341A
1 pF to 10 pF, 500 V dc

Cl15 Capacitor, fixed, standofT, 1900044001 01121 SSSIMTIW
470 pF, —0% +100%, 500 V dc¢

Clé Capacitor, fixed, mica, 19000034003 72136 DM15C030C
3 pF, £0.5 pF, 500 V dc

C17 Capacitor, fixed, mica, selected, 1-900003002 72136 DM15C020C
2 pF nominal, £0.5 pF, 500 ¥ dc

Cl8 Capacitor, variable, glass, 19000634001 91293 T341A
| pFto 10 pF, 500 V de

C19 Capacitor, fixed, standoff, 1-900044-001 01121 S555D471W
470 pF, —0% +100%, 500 V dc

C20 Capacitor, lixed, mica, 1-900003-004 72136 DM15C050C

5 pF, £10%, 500 V dc
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Table 3-11. Parts List for 1200 MHz Decade Assembly, A5 (Cont.)

Ref. Dascioti Singer Mfr. Mir,
Desig. PECIIpSIOR Part No. Code No. Part No.
c21 Capacitor, fixed, mica, selected, 1-900098-009 4062 DM5CC1001
10 pF nominal, £5%, 300V dc

Cc22 Capacitor, fixed, mica, 1900003056 72136 DMI15F102)
1000 pF, £5%, 100 V dc¢

CR1 Diode, germanium, 1-91 3005001 03877 IN273
V=30 V, 1f=100 mA

CR2 Diode, germanium, 1913005001 03877 IN273
V=30 V, Il=100 mA

Ll Inductor, fixed, 1403220001 BBR69
3 turns

L2 Inductor, fixed, 1-201738001 BBE6Y
1 turn

L3 Inductor, fixed, 1-201738-001 BEBE6Y
| turn

L4 Inductor, fixed, 1-201739001 S8BR9
1 turn

L5 Inductor, fixed, 1-201739001 BER69
I turn

Q1 Transistor, silicon, NPN 1-958018-005 02735 2N5179

Q2 Transistor, silicon, NPN 1958018004 02735 2N5179

Q3 Transistor, silicon, NPN 1958018005 02735 2N5179

4 Transistor, silicon, NPN 1-958064-001 73445 Ad86

Q5 Transistor, silicon, NPN 1-958018-002 02735 2NS5179

Rl Resistor, fixed, composition, 1-945000057 01121 CB4731
47 kilohm, +10%, 1/4 W

R2 Resistor, fixed, composition, 1-945000-031 01121 CB3311
330 ohm, £10%, 1/4 W

R3 Resistor, fixed, composition, 1-945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W

R4 Resistor, fixed, composition, 1-945000-057 01121 CB4731
47 kilohm, t10%, 1/4 W

RS Resistor, fixed, composition, 1-945000-031 01121 CB3311
330 ohm, £10%%, 1/4 W

R& Resistor, fixed, composition, 1-9450004031 01121 CB3311
330 ohm, +10%, 1/4 W

R7 Resistor, fixed, composition, 1945000057 01121 CB4731
47 kilohm, t10%, 1/4 W

R8 Resistor, fixed, composition, 1-945000-031 01121 CB3311

330 ohm, £10%, 1/4 W
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Table 3-11. Parts List for 1200 MHz Decade Assembly, A5 (Cont.)

47 ohm nominal, £10%, 1/4 W

Ref. Descrinti Singer Mfr, Mfr.
Desig. i Part No. Code No. Part No.
R9 Resistor, fixed, composition, 1945000057 01121 CB4731
47 kilohm, £10%, 1/4 W
R10 Resistor, fixed, composition, 1945000031 01121 CB3315
330 ohm, £10%, 1/4 W
R11 Resistor, fixed, composition, selected, 1945000021 01121 CB4701
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Table 3-12, Parts List for 1 MHz Decade Assembly, A6

Ref. Describti Singer Mfr. Mfr,
Desig, i i Part No, Code No. Part No.
o | Capacitor, fixed, mica, 1-900077-002 56289 TGS10

0.01 uF, £20%, 100 V dc
C2 Capacitor, fixed, mica, 1-900077-002 56289 TGS10
0.01 uF, £20%, 100 ¥ d¢
C3 Capacitor, lixed, mica, 1-900077-002 56289 TG-S10
0.01 uF, £20%, 100 V dc
C4 Capacitor, fixed, plastic, 1-900001-013 73445 C280AE 0. 1uF
0.1 uF, £20%, 250 V dc
C5 Capacitor, lixed, plastic, 1-900001-013 73445 C2B0AE0.1uF
0.1 uF, £20%, 250 V dc
Ch Capacitor, fixed, mica, 1-900077-002 56289 TG-S10
0.01 uF, £20%, 100 V dc
C7 Capacitor, fixed, plastic, 1900001013 73445 C280AE 0. 1uF
0.1 uF, £20%, 250 V dc
C8 Capacitor, fixed, plastic, 1-900001-013 73445 C2B0AED.1uF
0.1 uF, £20%, 250 V dc
co Capacitor, fixed, mica, 1900077002 56289 TG-S10
0.01 uF, £20%, 100 V de¢
Cl10 Capacitor, fixed, mica, 1-900077-002 56289 TG-S10
0.01 uF, £20%, 100 V dc
Cil Capacitor, fixed, mica, 1-900077-002 56289 TG-510
0.01 uF, £20%, 100 V dc
Cc12 Capacitor, fixed, mica, 1-90007 7-002 56289 TG-S10
0.01 uF, £20%, 100 V dc
Cl13 Capacitor, fixed, mica, 1-900003-026 72136 DMI15E&B0]
68 pF, £5%, 500 V dc
Cl4 Capacitor, fixed, mica, 1900003009 | 72136 DMI15C120J
12 pF, £5%, 500 V dc
Cl15 Capacitor, fixed, mica, 1900077002 56289 TG-S0
0.01 uF, £20%, 100 V dc
Cl6 Capacitor, fixed, mica, 1900077002 56289 TG-S10
0.01 uF, £20%, 100 V dc
C17 Capacitor, fixed, mica, 1-900077-002 56289 TG-810
0.01 uF, £20%, 100 V dc
Cl18 Capacitor, fixed, mica, 1-900077-002 56289 TG-S10
0,01 uF, £20%, 100 V de¢
Cl19 Capacitor, fixed, mica, 1-900077-002 56289 TGSI10
0.01 uF, £20%, 100 V de
C20 Capacitor, fixed, mica, 1-900077-002 56289 TG-S10
0.01 uF, £20%, 100 V dc
c21 Capacitor, fixed, mica, 1-900003-047 72136 DM15F471]
470 pF, £5%, 500 V dc
C22 Capacitor, fixed, mica, 1900077002 56289 TG-S10
0.01 uF, £20%, 100 V dc
C23 Capacitor, fixed, mica, 1-900077-002 56289 TG-S10
0.01 uF, £20%, 100 V dc
C24 Capacitor, fixed, mica, 1-900077-002 | 56289 TGS10
0.01 uF, £20%, 100 V dc
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Table 3-12, Parts List for 1 MHz Decade Assembly, A6 (Cont.)

Ref. el Singer Mfr. Mfr.
Desig. Description Part No, Code No.|  Part No,

C25 Capacitor, lixed, mica, 1-900077-002 56289 TGS10
0.01 uF, £20%, 100 V d¢

C26 Capacitor, fixed, mica, 1-900077-002 56289 TG-S510
0.01 uF, £20%, 100 V dc

c27 Capacitor, fixed, mica, 1-900077-002 56289 TG-S10
0.01 uF, £20%, 100 V dc

C28 Capacitor, fixed, mica, 1-900003 042 72136 DM15F301)
300 pF, £5%, 500 V dc

Cc29 Capacitor, fixed, mica, 1900077002 | 56289 TG-S10
0.01 uF, £20%, 100 V dc¢

C30 Capacitor, fixed, mica, 1900003047 72136 DMI15F471]
470 pF, £5%, 500 V dc

C3l Capacitor, fixed, mica, 1-900077-002 56289 TG-S10
0.01 uF, £20%, 100 V dc

C32 Capacitor, fixed, plastic, 1-900001-013 73445 C280AED.1uF
0.1 uF, £20%, 250 V dc

Ca3 Capacitor, fixed, mica, 1-900003-033 72136 DMI15F120]
130 pF, £5%, 500 V de

Ci4 Capacitor, fixed, mica, 1-900003-037 72136 DM15F201)
200 pF, £5%, 500 V dc

C35 Capacitor, fixed, mica, 1900003037 72136 DM15F201]
200 pF, £5%, 500 V dc

FLI Filter, bandpass, 1-004540-001 88869
95 MHz to 96 MHz

FL2 Filter, band pass, 1-004538-001 88869
50 MHz to 60 MHz

L1 Inductor, variable, 1-906006-008 88869
0.15 uH to 0.23 uH

2 Inductor, fixed, 1-906022-008 29525 9.0.47-10
0.47 uH, £10%, 580 mA

L3 Inductor, fixed, 1906022007 29525 10-1.5-10
1.5 uH, £10%, 750 mA

L4 Inductor, fixed, 1-906022-008 20525 9-047-10
0.47 uH, £10%, 580 mA ;

LS Inductor, fixed, 1-906003-003 43543 DD-0.15
0.15 uH, £10%, 1750 mA

L& Inductor, fixed, 1906003003 43543 DD-0.15
0.15 uH, £10%, 1750 mA

01 Transistor, silicon, NPN 1958018001 02735 2N5179

Q2 Transistor, silicon, NPN 1-958018-001 02735 2N5179

Q3 Transistor, silicon, NPN 1-958018-00] 02735 2ZN5179

Q4 Transistor, silicon, NPN 1-958018-001 02735 ZN5179

Q5 Transistor, silicon, NPN 1-958080-001 04713 2N4427

Rl Resistor, fixed, composition, 1-945000-150 01121 CB3315
330 ohm, £5%, 1/4 W

R2 Not used

R3 Resistor, fixed, composition, selected, 1-945000-132 01121 CB5605
56 ohm nominal, £5%, 1/4 W
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Table 3-12. Parts List for 1 MHz Decade Assembly, A6 (Cont.)

Ref. o e Singer Mir. Mfr.
Desig. Description Part No. Code No. Part No.
R4 Resistor, fixed, composition, 1-945000-142 | 01121 CB1515
150 ohm, £5%, 1/4 W

RS Not used

R6 Resistor, fixed, composition, 1-945000-134 | 01121 CBGBOS
68 ohm, 5%, 1/4 W

R7 Resistor, fixed, composition, 1-945000-013 01121 CB1001
10 ohm, £10%, 1/4 W

R8 Resistor, fixed, composition, 1-945000-025 01121 CB1011
100 ohm, £10%, 1/4 W

RO Resistor, fixed, composition, 1-945000-183 01121 CB7525
7.5 kilohm, £5%, 1/4 W

R10 Resistor, fixed, composition, 1945000044 | 01121 CB3921
3.9 kilohm, t10%, 1/4 W

R11 Resistor, fixed, composition, 1-945000-031 01121 CB3311
330 ohm, £10%, 1/4 W

R12 Not used

R13 Not used

R14 Resistor, fixed, composition, 1-945000-049 01121 CB1031
10 kilohm, £10%, 1/4 W

RIS Resistor, fixed, composition, 1-945000-044 | 01121 CB3921
3.9 kilohm, £10%, 1/4 W

Rl6 Resistor, fixed, composition, selected, 1-945000013 01121 CB1001
10 ohm nominal, £10%, 1/4 W

R17 Resistor, fixed, composition, 1945000025 | 01121 CB1011
100 ohm, £10%, 1/4 W

R18 Resistor, fixed, composition, 1-945000-025 | 01121 CB1011
100 ohm, £10%, 1/4 W

R19 Resistor, fixed, composition, 1-945000-021 01121 CR4701
47 ohm, £10%, 1/4

R20 Resistor, fixed, composition, 1-945000013 01121 CB1001
10 ohm, £10%, 1/4 W

R21 Resistor, fixed, composition, 1-945000-169 | 01121 CB2025
2 kilohm, £5%, 1/4 W

R22 Resistor, fixed, composition, 1-945000-049 01121 CB1031
10 kilohm, £10%, 1/4 W

R23 Resistor, fixed, composition, 1-945000030 | 01121 CB2711
270 chm, +10%, 1/4 W

R24 Resistor, fixed, composition, 1-945000-047 01121 CB6821
6.8 kilohm, £10%, 1/4 W

R25 Resistor, (ixed, composition, 1-945000-036 01121 CB8211
820 ohm, £10%, 1/4 W

R26 Resistor, fixed, composition, 1945000025 01121 CB1011
100 ohm, £10%, 1/4 W

R27 Resistor, fixed, composition, 1-945000-171 01121 CB2425
2.4 kilohm, 5%, 1/4 W

R28 Resistor, fixed, composition, 1-945000-036 | 01121 CB8211

820 ohm, +10%, 1/4 W
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Table 3-12. Parts List for 1 MHz Decade Assembly, A6 (Cont.)

Rel. Describti Singer Mfr. Mifr,
Desig. eacription Part No. Code No. Part No,
R29 Resistor, fixed, composition, selected, 1-945000-030 | 0112] CB2711
270 ohm nominal, £10%, 1/4 W

R30 Resistor, fixed, composition, 1-945000-013 01121 CB1001
10 ohm, £10%, 1/4 W

R31 Resistor, fixed, composition, selected, 1-945000-018 01121 CB2701
27 ohm nominal, £108%, 1/4 W

R32 Resistor, fixed, composition, 1-945000-142 01121 CB1515
150 ohm, 5%, 1/4 W

R33 Resistor, fixed, composition, 1-945000-128 01121 CB3905
39 ohm, £5%, 1/4 W

R34 Resistor, fixed, composition, 1-945000-114 01121 CB1005
10 ohm, 5%, 1/4 W

R35 Resistor, fixed, composition, 1-945000-149 01121 CB3015
300 ohm, £5%, 1/4 W

R36 Resistor, lixed, composition, 1-945000-119 01121 CB1605
16 ohm, £5%, 1/4 W

R37 Resistor, fixed, composition, 1-945000-149 01121 CB3015
300 ohm, +5%, 1/4

U1 Integrated circuit, 1-926007-026 | 01295 SNT76514N
balanced mixer

uz Integrated circuit, 1-926007-026 01295 SN76514N

balanced mixer
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Table 3-13. Parts List for Gain Control Amp/Amplitude Modulator Assembly, AT

RL‘T. Description Singer Mfr. Mir.
Desig. Part No. Code No. Part No.
Cl Not used
) Mot used
C3 Nol used
C4 Not used
C5 Not used
Co Not used
c7 Not used
(8] Mot used
c9 Not used
Cl10 Not used
Cl11 Not used
Cci2 Not used
Cl3 Not used
Cld Nol used
Cl5 Mot used
Clé Not used
C17 Not used
Ci8 Not used
Ci9 Not used
C20 Mot used
C21 Mot used
c22 Not used
C23 Not used
C24 Capacitor, fixed, mica, 1-900003-008 72136 DM 15C100J
10 pF, £5%, 500 V d¢
C25 Capacitor, variable, glass, 1-900063-001 01293 T341A
1 pF to 10 pF, 500 V de
C26 Capacitor, variable, glass, 1-900063-001 91293 T341A
I pF to 10 pF, 500 ¥ dc
c27 Capacitor, fixed, standofl, 1-900044-001 01121 S55D471W
470 pF, —0% +100%, 500 V dc¢
C28 Capacitor, variable, glass, 1-900063-001 91293 T7341A
1 pF to 10 pF, 500 V dc
C29 Capacitor, fixed, mica, 1-900003-021 72136 DM15C470]
47 pF, £5%, 500 V dc
C30 Capacitor, fixed, standofT, 1-900044-001 01121 S85D471W
470 pF, 0% +100%, 500 V dc
C31 Capacitor, variable, glass, 1-900063-001 91293 T341A
1 pF to 10 pF, 500 V de¢
C32 Not used
C33 Capacitor, fixed, feed-thru, 1-900045-001 01121 FASC4T1
470 pF, £20%, 500 V dc
C34 Not used
C35 Not used
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Tabie 3-13. Parts List for Gain Control Amp/Amplitude Modulator Assembly, A7 (Cont.)

Ref. Descrioti Singer Mfr. Mfr.
Desig. i Part No.  |Code No. Part No.
C36 Not used
C37 Capacitor, fixed, standofT, 1-900044-001 01121 SS5D4TIW
470 pF, —0% +100%, 500 V dc
C38 Capacitor, fixed, standofT, 1-900044-001 01121 SS5D471W
470 pF, 0% +100%, 500 V dc
C39 Not used
C40 Not used
C41 Not used
C42 Not used
C43 Capacitor, fixed, mica, 1-900003-047 72136 DMI15F471]
470 pF, 5%, 500 V dc
Ll Not used
L2 Not used
L3 Mot used
L4 Mot used
L5 MNot used
La Not used
L7 Not used
L3 Not used
L9 Inductor, fixed, 1-402953-001 EEEGD
2 turns
L10O Inductor, fixed, 1-402953-003 BRBAY
4 turns
L1 Inductor, fixed, 1-402953-002 BBB69
J turns
Li2 Inductor, fixed, 1-402953-003 BREG9
4 turns
L13 Inductor, fixed, 1-402953002 88869
3 turns
Li4 Not used
L15 Inductor, fixed, 1-945000-025 88869
5 turns
L6 Inductor, fixed, 1-945000-053 B8869
5 turns
Q1 Not used
Q2 Not used
Q3 Not used
04 Mot used
Qs Not used
06 Mot used
Q7 Not used
Q8 Transistor, silicon, NPN 1-958018-001 02735 2N5179




Table 3-13. Parts List for Gain Control Amp/Amplitude Modulator Assembly, A7 (Cont.)

Ref. O Singer Mfr. Mfr.

Desig. Description Part No. Code No. Part No.

09 Transistor, silicon, NPN 1-958018-001 02735 ZN5179

Rl Not used

R2 Nol used

R3 Not used

R4 Not used

R5 Not used

Ré6 Not used

R7 Not used

RA Not used

R9 Nt used

RI10O Not used

Rl Mot used

Ri12 Not used

R13 Nuot used

R14 Not used

R15 Not used

Rle Resistor, fixed, composition, 1-945000-056 01121 CB3931
39 kilohm, £10%, 1/4 W

RI7 Resistor, fixed, composition, 1-945000-036 01121 CB8211
820 ohm, £10%, 1/4 W

RI8 Resistor, (ixed, compuosition, 1-945000-055 01121 CB3331
33 kilohm, £10%, 1/4 W

R19 Resistor, fixed, composition, 1-945000-033 01121 CR4711
470 ohm, £10%, 1/4 W

R20 Resistor, fixed, composition, 1-945000-006 01121 CB2R71
2.7 ohm, £10%, 1/4

R21 Resistor, fixed, composition, selected, 1-945000-053 01121 CB2231
22 kilohms nominal, £10%, 1/4 W

R22 Not used

R23 Resistor, fixed, composition, 1-945000-048 01121 CB8221
8.2 kilohm, £10%, 1/4 W

R24 Resistor, fixed, composition, | 1-945000-048 01121 CB8221
8.2 kilohm, £10%, 1/4 W

R25 Not used

R26 Not used

R27 Not used

R28 Resistor, fixed, composition, 1-945000-149 01121 CB3015
300 ohm, £5%, 1/4

R29 Resistor, fixed, composition, 1-945000-120 01121 CB1805
18 ohm, £5%, 1/4 W

R30 Resistor, fixed, composition, 1-945000-149 | 01121 CB3015
300 ohm, 5%, 1/4

341




Table 3-14, Parts List for 10 MHz Decade Assembly, A8

Ref. i Singer Mfr. Mfr.
Desig. Description Part No. |Code No.|  Part No.
Cl Capacitor, fixed, mica, 1-900003-013 72136 DM15E220]
22 pF, £5%, 500 V dc
Cc2 Capacitor, fixed, standoff, 1-900044-001 01121 SS5D471W
470 pF, —0% +100%, 500 V dc
C3 Capacitor, variable, glass, 1-900063-001 91293 T341A
1 pF to 10 pF, 500 V de
C4 Capacitor, fixed, mica, 1-900003-008 72136 DM15C100J
10 pF, 5%, 500 V dc
C5 Capacitor, fixed, standofT, 1-900044-001 01121 S55D471W
470 pF, —0% +100%, 500 V dc
C Capacitor, vardable, glass, 1-900063-001 91293 T341A
1 pF to 10 pF, 500 V d¢
Cc7 Capacitor, fixed, mica, 1-900003-008 72136 DMI15C100]
10 pF, £5%, 500 V dc
C8 Capacitor, fixed, standoff, 1-900044-001 01121 S855D471W
470 pF, —0% +100%, 500 V dc
Co Capacitor, variable, glass, 1-900063-001 91293 T341A
1 pF to 10 pF, 500 V dc
Cl10 Capacitor, fixed, mica, 1-900003-003 72136 DM 15C030C
3 pF, £0.5 pF, 500 V dc
Cll Capacitor, fixed, standoff, 1-900044-001 01121 SS5D471W
470 pF, —0% +100%, 500 V dc
C12 Capacitor, variable, glass, 1-900063-001 91293 T341A
1 pF to 10 pF, 500 V dc
Cl3 Capacitor, fixed, mica, 1-900003-003 72136 DM 15C030C
3 pF, £0.5 pF, 500 V de
Cl4 Not used
C15 Not used
Cl6 Not used
C17 Capacitor, fixed, mica, 1-900003-008 12136 DM15C100J
10 pF, £5%, 500 V dc
CI8 Capacitor, variable, glass, 1-900063-001 91293 T341A
1 pF to 10 pF, 500 V dc
C19 Capacitor, fixed, standoff, 1-900044-001 01121 S55D471W
470 pF, —0% +100%, 500 V dc
Cc20 Capacitor, fixed, mica, 1-900003-008 72136 DM15C100J
10 pF, £5%, 500 V de¢
Cc2l Capacitor, variable, glass, 1-900063-001 91293 7341A
1 pF to 10 pF, 500 V dc
22 Capacitor, fixed, standoff, 1-900044-001 01121 SS85D4TIW
470 pF, —0% +100%, 500 V dc
C23 Capacilor, fixed, mica, 1-900003-008 72136 DM15C100J
10 pF, 5%, 500 V dc
C24 Capacitor, fixed, mica, 1-900003-008 | 72136 DM15C100]
10 pF, £5%, 500 V dc
C25 Capacitor, fixed, mica, 1-900003-004 | 72136 DM15C050C
5 pF, £10%, 500 V d¢
C26 Not used

3-42



Table 3-14. Parts List for 10 MHz Decade Assembly, AB (Cont.)

Ref. Descrinti Singer Mfr. Mir.
Desig. escription Part No. |Code No.|  Part No.
c27 Capacitor, fixed, mica, 1-900003032 | 72136 DMI15F121)

120 pF, £5%, 500 V dc¢
C28 Capacitor, variable, ceramic, 1-900113-001 91293 9302
2.3 pF to 20 pF, 500 V dc
C29 Capacitor, fixed, mica, 1-900003-004 | 72136 DMI15C050C
5 pF, £10%, 500 Vde
C30 Capacitor, variable, ceramic, 1900113001 | 91293 9302
2.3 pF to 20 pF, 500 V de
C31 Capacitor, fixed, mica, 1-900003-032 | 72136 DMI5F121]
120 pF, £5%, 500 V d¢
C32 Capacitor, fixed, mica, selected, 1-900003-002 | 72136 DM15C010C
2 pF nominal, £0.5 pF, 500 V dc
C33 Capacitor, fixed, mica, 1-900003003 | 72136 DM15C030C
3 pF, 0.5 pF, 500 V dc
C34 Capacitor, fixed, mica, 1-900003-004 72136 DM15C050C
5 pF, £10%, 500 V dc
C35 Capacitor, fixed, mica, selected, 1-900003-003 | 72136 DM15C030C
3 pF nominal, £0.5 pF, 500 V dc
C3e Capacitor, fixed, mica, selected, 1-900003-003 | 72136 DM15C030C
3 pF nominal, +0.5 pF, 500 V dc¢
CR1 Diode, germanium, 1913005001 | 03877 1IN273
V=30V, [{=100 mA
CR2 Diode, germanium, 1-913005-001 03877 1N273
V=30V, 1{=100 mA
L1 Inductor, fixed, 1-201740-001 BER6Y
1 turn
L2 Inductor, fixed, 1-201740-001 88869
1 turn
L3 Inductor, fixed, 1-201741-001 BEEGY
1 turn
L4 Inductor, fixed, 1-201741-001 BRRG9
1 turn
L5 . Not used
L6 Inductor, fixed, 1-201741-001 | BBE6Y
1 turn
L7 Inductor, fixed, 1-201741-001 BBEG6D
1 turm
L8 Inductor, fixed, 1-402953-001 BEBE9
2 turns
L9 Mot used
L10 Not used
L1l Not used
L12 Not used
L13 Not used
L14 Not used
L15 Inductor, fixed, 1-403042-001 88869
2 turns




Table 3-14, Parts List for 10 MHz Decade Assembly, A8 (Cont.)

Ref. g Singer Mfr. Mfr,
Desig. Description Part No. Code No. Part No.

Li6 Inductor, fixed, 1-403042-001 88869
2 lurns

01 Transistor, silicon, NPN 1958018007 | 02735 2N5179

Q2 Transistor, silicon, NPN 1958018005 02735 2ZN5179

Q3 Transistor, silicon, NPN 1-958018-006 02735 2ZN5179

04 Transistor, silicon, NPN 1948018004 | 02735 2ZN5179

Q3 Not used

06 Transistor, silicon, NPN 1958018007 | 02735 2ZN5179

Q7 Transistor, silicon, NPN 1958018007 | 02735 IN5179

Rl Resistor, fixed, composition, 19450004057 01121 CB4731
47 kilohm, £10%, 1/4 W

R2 Resistor, fixed, composition, 1945000031 01121 CB3311
330 ohm, £10%, 1/4 W

R3 Resistor, fixed, composition, 1-945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W

R4 Resistor, fixed, composition, 1-945000-031 01121 CB33ll
330 ohm, £10%, 1/4 W

RS Resistor, fixed, composition, 1-945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W

R6 Resistor, fixed, composition, 1945000031 | 01121 CB3311
330 ohm, *10%, 1/4 W

R7 Resistor, fixed, composition, 1-945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W

R8 Resistor, fixed, composition, 1-945000-031 01121 CBa3l1
330 ohm, +10%, 1/4 W

R9 Not used

R10 Not used

Rl11 Resistor, fixed, composition, 1-945000-034 01121 CB5611
560 ohm, £10%, 1/4 W

Ri12 Resistor, fixed, composition, 1945000057 01121 CB4731
47 kilohm, £10%, 1/4 W

R13 Resistor, fixed, composition, 1945000034 01121 CB5611
560 ohm, £10%, 1/4 W

Rl14 Resistor, fixed, composition, 1945000057 01121 CB4731
47 kilohm, £10%, 1/4 W

R15 Resistor, fixed, composition, 1945000018 01121 CB2701
27 ohm, £10%, 1/4 W

Z1 Singly balance mixer 1-403263-001 BEEGO




Table 3-15, Parts List for Diode Switch Assembly, A9

Ref. i Singer Mfr. M.
Desig. Description Part No. |Code No.|  Part No.

Cl Capacitor, fixed, feed-thru, 1-900045-001 01121 FASC
470 pF, £20%, 500 V de¢

Cc2 Capacitor, fixed, feed-thru, 1-900045-001 01121 FASC
470 pF, +20%, 500 V dc

C3 Capacitor, fixed, feed-thru, 1-900045-00] 01121 FASC
470 pF, £20%, 500 V d¢

C4 Capacitor, fixed, feed-thru, 1-900045-001 01121 FASC
470 pF, +20%, 500 V dc :

C5 Capacitor, fixed, feed-thru, 1-900045-001 01121 FASC
470 pF, £20%, 500 V dc¢

Co Capacitor, fixed, mica, 1-900003-004 72136 DM15C050C
5 pF, £10%, 500 V dc

C7 Capacitor, fixed, feed-thru, 1-900045-001 01121 FASC
470 pF, £20%, 500 V dc

CR1 Diode, germanium, 1-913005-001 03877 IN273
V=30 V, If=100 mA

CR2 Diode, germanium, 1-913005-001 03877 IN273
Vr=30 V, [f=100 mA

CR3 Diode, germanium, 1-913005-001 03877 1IN273
Vr=30 V, If=100 mA

CR4 Diode, germanium, 1-913005-001 03877 IN273
V=30 V, If=100 mA

CRS Diode, germanium, 1-913005-001 03877 1N273
Vr=30 V, If=100 mA

CRb6 Diwde, germanium, 1-913005-001 03877 IN273
Vr=30 V, If=100 mA

L1 Inductor, fixed, 1-906008-002 85869
0.47 uH, £15%

L2 Inductor, fixed, 1-906008-002 | BBRG9
0.47 uH, £15%

L3 Inductor, fixed, 1-906008-002 28869
047 uH, £15%

L4 Inductor, fixed, 1-906008-002 B8B69
047 uH, 215%

L5 Inductor, fixed, 1-906008-002 88869
047 uH, £15%

L& Inductor, fixed, 1-906008-002 BERG6Y
047 uH, £15%

L7 Inductor, fixed, 1-906008-002 BEBeO
0.47 uH, £15%

R1 Resistor, fixed, composition, 1-945000-053 01121 CB2231
22 kilohm, £10%, 1/4 W

R2 Resistor, fixed, compaosition, 1-945000-053 01121 CB2231
22 kilohm, £10%, 1/4 W

R3 Resistor, fixed, composition, 1-945000-053 01121 CB2231
22 kilohm, £10%, 1/4 W

R4 Resistor, fixed, composition, 1-945000-053 01121 CB2231

22 kilohm, £10%, 1/4 W
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Table 3-15. Parts List for Diode Switch Assembly, A9 (Cont.)

Ref.

Bt Singer Mfr, Mfr.
Desig. Description Part No. Code No. Part No,
RS Resistor, fixed, composition, 1-945000-053 01121 CB2231
22 kilohm, £10%, 1/4 W
Rb Resistor, fixed, composition, 1945000030 | 01121 CB2711
270 ohm, £10%, 1/4 W
R? Resistor, fixed, composition, 1945000053 01121 CB2231

22 kilohm, £10%, 1/4 W
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Table 3-16. Parts List for 700 to 1100 MHz Multiplier Assembly, A10

Ref. Describti Singer Mfr. Mfr.
Desig. i Part No. Code No. Part No,
Cl Capacitor, fixed, mica, 1-900003013 72136 DM15E2200
22 pF, £5%, 500 V d¢ :

c2 Capacitor, variable, glass, 1-900063-001 91293 T341A
1.0 pF to 10 pF, 500 V de

C3 Capacitor, fixed, standoff, 1-900044-001 01121 S55D471W
470 pF, - 0% +100%, 500 V dc

C4 Capacitor, fixed, mica, 1-900003-008 712136 DMI15C100]
10 pF, £5%, 500 V dc

C5 Capacitor, variable, glass, 1-900063-001 91293 T341A
1.0 pF to 10 pF, 500 V dc

Co Capacitor, fixed, standoff, 1-900044-001 01121 SS55D471W
470 pF, —0% +100%, 500 V dc

C7 Capacitor, fixed, mica, 1-900003-008 72136 DM15C100J
10 pF, £5%, 500 V dc

C8 Capacitor, variable, glass, 1-900063-001 91293 7341A
1.0 pF to 10 pF, 500 V dc

] Capacitor, fixed, standoff, 1-900044-001 01121 SS5D471W
470 ohm, —0% +100%, 500 V dc

Ci0 Capacitor, fixed, mica, 1-900003-003 72136 DM15C030C
3 pF, 0.5 pF, 500 V d¢

Cll Capacitor, variable, glass, 1-900063-001 91293 T341A
1.0 to 10 pF, 500 V dc¢

12 Capacitor, fixed, standoff, 1-900044-001 01121 S85D4ATIW
470 pF, —0% +100%, 500 V dc

Cl13 Capacitor, fixed, mica, 1-900003-004 72136 DM 15C050C
5 pF, £10%, 500 V d¢

Cl4 Capacitor, fixed, mica, 1900003013 72136 DMI15E220J
22 pF, £5%, 500 V dc

C15 Capacitor, variable, glass, 1-900063-001 91293 T341A
1.0 pF to 10 pF, 500 V dc

Clé Capacitor, fixed, standofT, 1-900044-001 01121 SS5D4T1W
470 pF, 0% +100¢%, 500 V dc

C17 Capacitor, fixed, mica, 1-900003-008 72136 DM15C100J
10 pF, 5%, 500 V dc

Clg Capacitor, variable, glass, 1-900063-001 91293 T341A
1.0 pF to 10 pF, 500 V d¢

C19 Capacitor, fixed, standoff, 1-900044-001 01121 SS5D471W
470 pF, —0% +100%, 500 V dc

C20 Capacitor, fixed, mica, 1-900003-008 72136 DM15C100J
10 pF, £5%, 500 V de

C21 Capacitor, fixed, mica, selected, 1-900003-004 72136 DMI15C050C
5 pF nominal, £10%, 500 ¥ dc

c22 Capacitor, variable, glass, 1900063001 91293 T341A
1.0 pF to 10 pF, 500 V dc

C23 Ca gacilm, fixed, standoff, 1-900044-001 01121 SS5D4TIW
470 pF, 0% +100%, 500 V d¢

C24 Capacitor, fixed, mica, 1-900003-003 72136 DM15C030C

3 pF, +0.5 pF, 500 V dc
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Table 3-16, Parts List for 700 to 1100 MHz Multiplier Assembly, A10 (Cont.)

Ref. Destriot Singer Mfr. Mfr.
Desig. AeripHl Part No. Code No. Part No.
C25 Capacitor, variable, glass, 1-900063-001 91293 T341A
1.0 to 10 pF, 500 V de

C26 Capacitor, fixed, standofT, 1-900044-001 01121 SS5D471W
470 pF, —0% +100%, 500 V dc

C27 Capacitor, fixed, mica, 1-900003-004 72136 DM 15C050C
5 pF, £10%, 500 V dc

C28 Capacitor, fixed, mica, 1900003013 72136 DMI15E220)
22 pF, £5%, 500 V dc

C29 Capacitor, variable, glass, 1-900063-001 91293 T341A
1.0 pF to 10 pF, 500 V d¢

C30 Capacitor, fixed, standoff, 1-900044-001 01121 SS5D471W
470 pF, 0% +100%, 500 V dc

C3l Capacitor, fixed, mica, 1-900003-008 72136 DMI15C100J
10 pF, £5%, 500 V de

C32 Capacitor, variable, glass, 1-900063-001 91293 T341A
1.0 pF to 10 pF, 500 V d¢

C33 Capacitor, fixed, standoff, 1900044001 | 01121 S55D471W
470 pF, —0f% +100%, 500 V dc

C34 Capacitor, fixed, mica, 1-900003-008 72136 DM 15C 1001
10 pF, £5%, 500 V dc

C35 Capacitor, fixed, mica, selected, 1-900003-002 | 72136 DM15C020C
2 pF nominal, +0.5 pF, 500 V dc

C36 Capacitor, variable, glass, 1-900063-001 01293 T341A
1.0 pF to 10 pF, 500 V dc

C37 Capacitor, fixed, standoff, 1-900044-001 01121 S55D471W
470 pF, 0% +100%, 500 V dc

C38 Capacitor, fixed, mica, 1-900003-003 72136 DMI15C030C
3 pF, 0.5 pF, 500 V dc

C3i9 Capacitor, variable, glass, 1-900063-001 91293 T341A
1.0 pF to 10 pF, 500 V dc

C40 Capacitor, fixed, standoff, 1-900044001 | 01121 SS85D471W
470 pF, —0% +100%, 500 V dc

41 Capacitor, lixed, mica, 1-900003-004 12136 DM15C050C
5 pF, £10%, 500 V dc :

C42 Capacitor, variable, glass, 1-900063-001 91293 T341A
1.0 pF to 10 pF, 500 V dc

C43 Capacitor, variable, glass, 1-900063-001 01293 T341A
1.0 pF to 10 pF, 500 V dc

C44 Capacitor, fixed, standoff, 1-900044-001 01121 SS5D471IW
470 pF, - 0% +100%, 500 V dc¢

C45 Capacitor, fixed, mica, 1-900003-008 72136 DM15C100J
10 pF, £5%, 500 V dc

C46 Capacitor, variable, glass, 1-900063-001 91293 T341A
1.0 pF to 10 pF, 500 V de

47 Capacitor, fixed, standolT, 1-900044-001 01121 SS5D4TIW
470 pF, —0% +100%, 500 V dc

C48 Capacitor, fixed, mica, 1-900003-008 72136 DM15C100]

100 pF, £5%, 500 V de




Table 3-16. Parts List for 700 to 1100 MHz Multiplier Assembly, A10 (Cont.)

Ref. § Singer Mfr. Mfr,
Desig. Description Part No. Code No. Part No.
C49 Capacitor, fixed, mica, selected, 1900003002 | 72136 DM15C020C
2 pF nominal, 0.5 pF, 500 V dc
C50 Capacitor, variable, gluss, 1-900063-001 91293 T341A
1.0 pF 1o 10 pF, 500 V¥ dc¢
C51 Capacitor, fixed, standolT, 1-900044-001 01121 S85D4T1IW
470 pF, - 0% +100%, 500 V d¢
C52 Capacitor, fixed, mica, 1900003003 712136 DM 15C030C
3 pF, 0.5 pF, 500 V dc
C53 Capacitor, variable, glass, 1-900063 001 51293 T341A
1.0 pF Lo 10 pF, 500 ¥ de
C54 Capacitor, fixed, standoff, 1-900044-001 01121 SS5D471W
470 pF, 0% +1009%, 500 V d¢
C55 Capacitor, lixed, mica, 1-900003-004 72136 DM15C050C
5 pF, £10%, 500 V dc¢
C56 Capacitor, fixed, mica, 1900003013 72136 DMI15E2201
22 pF, 5%, 500 V de
C57 Capacitor, variable, glass, 1-900063-001 91293 T341A
1.0 pF to 10 pF, 500 V dc
C58 Capacitur, fixed, standoff, 1-900044-001 01121 SS5D471W
470 pF, 0% +100%, 500 V dc
C59 Capacitor, fixed, mica, 1900003 -008 72136 DM 15C100]
10 pF, £5%, 500 V dc
Ca0 Capacitor, variable, glass, 1-900063-001 91293 T341A
1.0 pF to 10 pF, 500 V de¢
Col Capacitor, fixed, standoff, 1900044001 01121 SS5D741W
470 pF, —0% +100%, 500 V dc
Cé2 Capacitor, fixed, mica, 1-900003-008 72136 DMI1SC1001
10 pF, £5%, 500 V de¢
Ca3 Capacitor, fixed, mica, selected, 1-900003-002 72136 DM15C020J
2 pF nominal, £0.5 pF, 500 V dc
C64 Capacitor, variable, glass, 1-900063-001 | 91293 T341A
1.0 pF to 10 pF, 500 V d¢
Ca5 Capacitor, fixed, standofT, 1-900044-001 01121 SS5D471W
470 pF, —0% +100%, 500 V dc
Cob Capacitor, fixed, mica, 1900003003 72136 DM 15C030C
3 pF, +0.5 pF, 500 V dc
Ce7 Capacitor, variable, glass, 1900063001 91293 T341A
1.0 pF to 10 pF, 500 V dc
Co8 Capacitor, fixed, standoff, 1-900044-001 01121 SS5D471W
470 pF, 0% +100%, 500 V de
C69 Capacitor, fixed, mica, 1-900003-004 72136 DM15C050C
5 pF, £10%, 500 V dc
c70 Capacitor, fixed, mica. selected, 1-900003-004 | 72136 DM1s5C0o50C
5 pF nominal, £+10%, 500 V d¢
C71 Capacitor, fixed, mica, selected 1-900003-004 72136 DM 15C050C
5 pF nominal, £10%, 500 ¥ d¢
C72 Capacitor, fixed, mica, selected 1-900003-004 72136 DM15C050C

5 pF nominal, +10%, 500 V dc




Table 3-16, Parts List for 700 to 1100 MHz Multiplier Assembly, A10 (Cont.)

I turn

Ref. S PR Singer Mfr. Mifr,
Desig. P Part No. Code No. Part No.
C73 Capacitor, fixed, mica, selected, 1-900003-002 72136 DM 15C020C
2 pF nominal, +0.5 pF, 500 V dc

C74 Capacitor, fixed, mica, selected, 1-900003-002 72136 DM 15C020C
2 pF nominal, 0.5 pF, 500 V dc

C75 Capacitor, fixed, mica, selected, 1-900087-001 00853 D155C09010
9 pF nominal, £5%, 500 V dc

C76 Capacitor, fixed, mica, selected, 1-900003-002 72136 DM15C020C
2 pF nominal, +0.5 pF, 500 V dc¢

C77 Capacitor, fixed, mica, selected, 1-900003-002 72136 DM15C020C
2 pF nominal, £0.5 pF, 500 V de¢

C78 Capacitor, fixed, mica, selected, 1-900003-002 | 72136 DM15C020C
2 pF nominal, £0.5 pF, 500 V dc

C79 Capacitor, fixed, mica, selected, 1-900003-001 72136 DM15C010C
1.0 pF nominal, £0.5 pF, 500 V d¢

C80 Capacitor, fixed, mica, selected, 1-900003-001 72136 DMI15C010C
1.0 pF nominal, 0.5 pF, 500 V d¢

CRI Diode, germanium, 1913005001 | 03877 1N273
Vr=30 V, If=100 mA

CR2 Diode, germanium, 1-913005-001 03877 IN273
Vr=30 V, If=100 mA

CR3 Diode, germanium, 1-913005-001 03877 IN273
Vr=30 V, If=100 mA

CR4 Diode, germanium, 1-913005-001 03877 IN273
Vr=30 V, 1f=100 mA

CR35 Diode, germanium, 1-913005-001 03877 IN273
Vr=30 V, 1f=100 mA

CR6 Diode, germanium, 1-913005-001 03877 1N273
V=30 V, If=100 mA

CR7 Diode, germanium, 1-913005-001 03877 IN273
V=30 V, If=100 mA

CR8 Diode, germanium, 1-913005-001 03877 IN273
V=30 V, If=100 mA

CR9 Diode, germanium, 1913005001 03877 IN273
Vr=30 V, If=100 mA

CRI10 Diode, germanium, 1-913005-001 03877 IN273
V=30 V, I{=100 mA

Ll Inductor, fixed, 1-201740-001 BEEGD
1 turn

L2 Inductor, fixed, 1-201741-001 BER69
1 turn

L3 Inductor, fixed, 1-201741-001 B8869
] turn

L4 Inductor, fixed, 1-201741-001 88869
1 turn

LS Inductor, fixed, 1-201740-001 HE869
1 tyrn

L6 Inductor, fixed, 1-201740-001 8869
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Table 3-16. Parts List for 700 to 1100 MHz Multiplier Assembly, A10 (Cont.)

Ref. i Singer Mir. Mir.
Desig. Description Part No. Code No, Part No.
L? Inductor, fixed, 1-201741-001 88E69

1 turn
L& Inductor, fixed, 1-201741-001 BEEAD

| turn
L9 Inductor, fixed, 1-201738-001 HE860

1 turn '
L10 Inductor, fixed, 1-201738-001 88869

| turn
L1l Inductor, fixed, 1-201739-001 BRE69

| turn
L12 Inductor, lixed, 1-201739-001 BRERY

I turn
L13 Inductor, fixed, 1-201738-001 88869

1 turn
L14 Inductor, fixed, 1-201738-001 88869

I turn
L15 Inductor, fixed, 1-201739-001 88869

1 turn
L6 Inductor, fixed, 1-201739-001 BB869

I turn
Li7 Inductor, fixed, 1-201738-001 BREGD

1 turn
Li8 Inductor, fixed, 1-201738-001 BHEAD

1 turn
L19 Inductor, fixed, 1-201739-001 88869

1 turn
L20 Inductor, fixed, 1-201739-001 EEBA9

1 turn
Q1 Transistor, silicon, NPN 1-958018-007 02735 2N5179
2 Transistor, silicon, NPN 1-958018-005 02735 2N5179
Q3 Transistor, silicon, NPN 1-958018-006 02735 2N5179
Q4 Transistor, silicon, NPN 1-958018-004 02735 2N5179
Q5 Transistor, silicon, NPN 1958018007 02735 IN5179
Q6 Transistor, silicon, NPN 1-958018.005 02735 2N5179
Q7 Transistor, silicon, NFN 1958018006 | 02735 2N5179
Q8 Transistor, silicon, NPN 1958018004 | 02735 2N5179
Qo9 Transistor, silicon, NPN 1-958018-007 02735 2N5179
Qlo Transistor, silicon, NPN 1-958018-005 02735 2N5179
011 Transistor, silicon, NPN 1-958018-006 02735 2N5179
Q12 Transistor, silicon, NPN 1958018004 02735 ZN5179
Q13 Transistor, silicon, NPN 1-958018-007 02735 ZN5179
014 Transistor, silicon, NPN 1-958018-005 02735 2N5179
Q15 Transistor, silicon, NPN 1958018-006 | 02735 2N5179
016 Transistor, silicon, NPN 1-958018-004 02735 2ZN5179
Q17 Transistor, silicon, NPN 1958018007 | 02735 2N5179




Table 3-16. Parts List for 700 to 1100 MHz Multiplier Assembly, A10 (Cont.)

Ref. Descrint Singer Mfr, Mfr,
Desig. escription Part No. Code No. Part No.
Q18 Transistor, silicon, NPN 1.958018-005 | 02735 2N5179
019 Transistor, silicon, NPN 1958018006 02735 2N5179
Q20 Transistor, silicon, NPN 1-958018-004 02735 2N5179
Rl Resistor, fixed, composition, 1-945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W '

R2 Resistor, fixed, composition, 1-945000-034 01121 CB5611
560 ohm, £10%, 1/4 W

R3 Resistor, fixed, composition, 1-945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W '

R4 Resistor, fixed, composition, 1-945000-034 01121 CB5611
560 ohm, £10%, 1/4 W

RS Resistor, fixed, composition, 1945000057 01121 CB4731
47 kilohm, £10%, 1/4 W

Ra Resistor, fixed, composition, 1-945000-031 01121 CB3311
330 ohm, £10%, 1/4 W

R7 Resistor, fixed, composition, 1-945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W

R& Resistor, fixed, composition, 1945000031 01121 CRB3311
330 ohm, £10%, 1/4 W

R9 Resistor, fixed, composition, 1-945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W

R10 Resistor, fixed, composition, 1945000034 01121 CBs611
560 ohm, £10%, 1/4 W

R11 Resistor, fixed, composition, 1-945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W

R12 Resistor, fixed, composition, 1945000034 [ 01121 CB5611
560 ohm, £10%, 1/4 W

R13 Resistor, fixed, composition, 1-945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W

R14 Resistor, fixed, composition, 1-945000-031 01121 CB3311
330 ohm, £10%, 1/4 W

R15 Resistor, fixed, composition, 19450004057 01121 CB4731
47 kilohm, £10%, 1/4 W

Rl6 Resistor, fixed, composition, 1-945000-031 01121 CB3311
330 ohm, T10%, 1/4 W

R17 Resistor, fixed, composition, 1-945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W

R18 Resistor, fixed, composition, 1945000034 | 01121 CBS6l11
560 ohm, 105, 1/4 W

R19 Resistor, fixed, composition, 1-945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W

R20 Resistor, fixed, composition, 1-945000-034 01121 CB5611
560 ohm, £10%, 1/4 W

R21 Resistor, fixed, composition, 1945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W

R22 Resistor, fixed, composition, 1-945000-031 01121 CB3311
330 ohm, £10%, 1/4 W

R23 Resistor, fixed, composition, 1-945000-057 01121 CB4731

47 kilohm, £10%, 1/4 W
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Table 3-16. Parts List for 700 to 1100 MHz Multiplier Assembly, A10 (Cont.)

Ref. e Singer Mir. Mfr.
Desig. Description Part No.  |Code No.|  Part No.
R24 Resistor, fixed, composition, 1-945000-031 01121 CB33ll
330 ohm, £10%, 1/4 W

R25 Resistor, fixed, composition, 1945000057 01121 CB4731
47 kilohm, 10%, 1/4 W

R26 Resistor, fixed, composition, 1-945000-034 | 01121 CB5611
560 ohm, £10%, 1/4 W

R27 Resistor, fixed, com tion, 1-945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W

R28 Resistor, fixed, composition, 1-945000-034 01121 CB5611
560 ohm, £10%, 1/4 W

R29 Resistor, fixed, composition, 1-945000-057 01121 CB4731
47 kilohm, +10%, 1/4 W

R30 Resistor, fixed, composition, 1945000031 01121 CB3311
330 ohm, £10%, 1/4 W

R31 Resistor, fixed, composition, 1-945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W

R32 Resistor, fixed, composition, 1-945000-031 01121 CB3311
330 chm, £10%, 1/4 W

R33 Resistor, fixed, composition, 1-945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W

R34 Resistor, fixed, composition, 1-945000-034 01121 CB56l1
560 ohm, £10%, 1/4 W

R35 Resistor, fixed, compuosition, 1-945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W

R36 Resistor, fixed, composition, 1945000034 01121 CB5611
560 ohm, £10%, 1/4 W

R37 Resistor, fixed, composition, 1945000057 01121 CB4731
47 kilohm, £10%, 1/4 W

R38 Resistor, fixed, composition, 1-945000-031 01121 CB3311
330 ohm, £10%, 1/4 W

R39 Resistor, fixed, composition, 1-945000-057 01121 CB4731
47 kilohm, £10%, 1/4 W

K40 Resistor, fixed, composition, 1945000031 01121 CB3311
330 ohm, +10%%, 1 /4 W

R41 Resistor, fixed, composition, 1-945000-018 01121 CB2701
27 ohm, £10%, 1/4 W

R42 Resistor, fixed, composition, 1945000018 01121 CB2701
27 ohm, £10%, 1/4

R43 Resistor, fixed, composition, 1945000018 | 01121 CB2701
27 ohm, £10%, 1/4 W

R44 Resistor, fixed, composition, 1945000018 01121 CB2701
27 ohm, £10%, 1/4 W

R45 Resistor, fixed, composition, 1-945000-018 01121 CB2701

27 ohm, £10%, 1/4
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Table 3-17. Parts List for Buffer Amplifier Assembly, A11

Ref. . Lt Singer Mfr. Mfr.

Desig. Description Part No. Code No. Part No.

Cl Capacitor, fixed, mica, 1-900003-047 72136 DMI15F471]
470 pF, £5%, 500 V dc

Cc2 Capacitor, fixed, plastic, 1-900001-001 73445 C280AE 0.01uF
0.01 uF, £20%, 250 V d¢

C3 Capacitor, fixed, mica, 1-900003-056 72136 DMI15F102)
1000 pF, £5%, 100 V dc

C4 Capacitor, fixed, mica, 1-900003020 72136 DM15E430)
43 pF, £5%, 500 V dc

C5 Capacitor, variable, ceramic, 1-900065001 74970 187-106-5
1.7 pF to 11 pF, 500 V dc

Cé Capacitor, fixed, plastic, 1-900001 005 73445 C2B0AE 0.022uF
0.022 uF, £20%, 250 V d¢

cCi Not used

C8 Capacitor, fixed, mica, 1-900003-056 72136 DMI15F102J
1000 pF, £5%, 100 V dc

Cc9 Capacitor, fixed, mica, 1900003047 72136 DM15F471)
470 pF, £5%, 500 V de¢

Cl0 Not used

Cl1 Not used

Cl12 Not used

Cl13 Not used

Cl4 Capacitor, fixed, plastic, 1900001 -001 73445 C280AE.0.01uF
0.01 uF, £ 20%, 250V dc

Cl5 Capacitor, fixed, mica, 1-900003-047 72136 DMI15F471]
470 pF, £5%, 500 V dc

Clé Mot used

C17 Capacitor, fixed, plastic, 1-900001-001 73445 C280AE.0.01uF
0.01 uF, £20%, 250 V de

Cl8 Capacitor, fixed, plastic, 1-900001 001 73445 C280AE 0.01uF
0.01 uF, £20%, 250 ¥V dc

cly Capacitor, fixed, mica, 1-900003-056 72136 DM15F102]
1000 pF, £5%, 100 V dc¢

c20 Capacitor, fixed, mica, 1-900003015 72136 DM15E270J
27 pF, £5%, 500 V dc

C21 Capacitor, variable, ceramic, 1900065001 74970 187-106-5
1.7 pF to 11 pF, 500 V dc

C22 Capacitor, fixed, mica, 1-900003-047 | 72136 DM15F471)
470 pF, £5%, 500 V dc

C23 Capacitor, fixed, mica, 1-90000301 1 72136 DMI15C180J
18 pF, £5%, 500 V dc

C24 Capacitor, fixed, mica, 1-900003 047 72136 DMI15F471)
470 pF, £5%, 500 V dc

C25 Capacitor, fixed, plastic, 18900001 -001 73445 C280AE 0.01uF
0.01 uF, £20%, 250 V dc¢

C26 Chpacitor, fixed, mica, 1-900003-056 72136 DMI15F102)

1000 pF, £5%, 100 V de
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Table 3-17. Parts List for Buffer Amplifier Assembly, A11 (Cont.)

Ref. Eleschlti Singer Mfr. Mfr.
Desig. st Part No. Code No. Part No.

E27 Capacitor, fixed, mica, 1-900003-010 72136 DM15C1504
15 pF, £5%, 500 V dc

C28 Capacitor, variable, ceramic, 1-900065-001 | 74970 187-106-5
1.7 pF to 11 pF, 500 ¥ d¢

c29 Capacitor, fixed, mica, 1-900003-047 72136 DMI15F4711
470 pF, £5%, 500 V dc

C30 Capacitor, fixed, mica, 1900003047 | 72136 DMI15F471]
470 pF, £5%, 500 V dc

C3l Capacitor, fixed, plastic, 1900001001 | 73445 C280AE 0.01uF
0.01 uF, £20%, 250 V dc

C32 Capacitor, fixed, mica, 1900003056 | 72136 DMI15F102)
1000 pF, 5%, 100 V dc¢

C33 Capacitor, lixed, mica, 1-.900003-010 72136 DM15C150]
15 pF, 5%, 500 V dc

C34 Capacitor, variable, ceramic, 1-900065-001 74970 187-106-5
1.7pFlo 11 pF, 500 V de

C35 Capacitor, fixed, mica, 1900003047 72136 DM15F471]
470 pF, £5%, 500 V dc

C3e Capacitor, fixed, mica, 1-500003-047 72136 DM15F471]
470 pF, 5%, 500 ¥ dc

Cay Capacitor, fixed, plastic, 1900001001 73445 C2B0AE 0.01uF
0.01 uF, £20%, 250 V dc

C38 Capacitor, fixed, mica, 1-.900003-056 72136 DMI15F102)
1000 pF, £5%, 100 V dc

C39 Capacitor, fixed, mica, 1900003010 | 72136 DM15C150J
15 pF, £5%, 500 V d¢

C40 Capacitor, variable, ceramic, 1-900065-001 74970 187-106-5
1.7 pF to 11 pF, 500 V dc

C4l Capacitor, fixed, mica, 1-900003-047 72136 DMI15F471)
470 pF, £5%, 500 V dc

C42 Capacitor, fixed, mica, 1900003047 T2136 DM15F4711
470 pF, £5%, 500 V dc

C43 Capacitor, fixed, mica, 1-900003-047 72136 DMI15F471)
470 pF, £5%, 500 V dc

C44 Not used

C45 Capacitor, fixed, mica, 1-900003-056 | 72136 DMI15F102)
1000 pF, £5%, 100 V dc

C46 Capacitor, fixed, plastic, 1-900001-001 73445 C280AE 0.01uF
0.01 uF, £20%, 250 V dc

L1 Inductor, fixed, 1402965-002 | 88869
0.06 uH

L2 Not used

L3 Not used

L4 Inductor, fixed, 1-402965-002 BHE69
0.06 uH

L3 Inductor, variable, 1-906006-004 88869
TJuHto 14 uH

L& Inductor, fixed, 1-402965-002 BEEGY
0.06 uH
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Table 3-17, Parts List for Buffer Amplifier Assembly, A11 (Cont.)

Ref. e 2l Singer Mir. Mir.
Desig. Description Part No, Code No. Part No.
L7 Inductor, fixed, 1402965002 88869
0.06 uH

L& Inductor, fixed, 1-402965-003 88869
0.04 uH

0] | Transistor, silicon, NPN 1-958018-001 02735 2ZN5179

Q2 Notl used

Q3 Transistor, silicon, NPN 1958018001 02735 2N5179

Q4 Transistor, silicon, NPN 1-958018-001 02735 2N5179

Q5 Transistor, silicon, NPN 19580184001 02735 2N5179

Q6 Transistor, silicon, NPN 1-9580184001 02735 2N5179

Q7 Transistor, silicon, NPN 1958018001 02735 2ZN5179

Q8 Transistor, silicon, NPN 1-958018-001 02735 ZN5179

Rl Resistor, fixed, composition, 1-945000013 01121 CR1001
10 ohm, £10%, 1/4 W

R2 Resistor, fixed, composition, 1945000044 | 01121 CB3921
3.9 kilohm, £10%, 1/4 W

R3 Resistor, fixed, composition, 1945000025 01121 CB1011
100 ohm, £10%, 1/4 W

R4 Resistor, fixed, composition, 1945000025 01121 CB1011
100 ohm, £10%, 1/4 W

R5 Not used

R& Not used

R7 Resistor, fixed, composition, 1-945000-041 01121 CB2221
2.2 kilohm, £10%, 1/4 W

RE Resistor, lixed, composition, 1945000049 01121 CB1031
10 kilohm, £10%, 1/4 W

R9 Resistor, fixed, composition, 1945000043 01121 CB3321
3.3 kilohm, £10%, 1/4 W

R10 Not used

RIl1 Not used

Ri12 Resistor, fixed, composition, 1945000033 01121 CB4711
470 ohm, £10%, 1/4 W

R13 Resistor, fixed, composition, 1-945000021 01121 CB4701
47 ohm, £10%, 1/4 W

R14 Resistor, fixed, composition, 1-945000-044 01121 CB3921
3.9 kilohm, £10%, 1/4 W

R15 Resistor, fixed, composition, 1945000038 01121 CB1221
1.2 kilohm, *10%, 1/4 W

R16 Resistor, fixed, composition, 1-945000-044 01121 CB3921
3.9 kilohm, £10%, 1/4 W

R17 Resistor, fixed, composition, 1-945000-025 01121 CB1011
100 ohm, £10%, 1/4 W

R18 Resistor, fixed, composition, 1-945000.017 01121 CBR2201
22 ohm, £10%, 1/4 W

R19 Resistor, fixed, composition, 1-945000-025 01121 CB1011

100 ohm, £10%, 1/4 W

356



Table 3-17. Parts List for Buffer Amplifier Assembly, A11 (Cont.)

Ref, D P Singer Mifr. Mfr.
Desig. escription Part No. Code No. Part No.
R20 Resistor, fixed, composition, 1945000025 | 01121 CBl1O11
100 ohm, £10%, 1/4 W

R21 Resistor, fixed, composition, 1 -945000-044 01121 CB3921
3.9 kilohm, £10%, 1/4 W

R22 Resistor, fixed, composition, 1945000025 01121 CB1011
100 ohm, £10%, 1/4 W

R23 Resistor, fixed, composition, 1945000020 01121 CB3901
39 ohm, £10%, 1/4 W

R24 Resistor, fixed, composition, 1-945000-022 | 01121 CB5601
56 0ohm, £10%, 1/4 W

R25 Resistor, fixed, composition, 1545000044 | 01121 CB3921
3.9 kilohm, £10%, 1/4 W

R26 Resistor, fixed, composition, 1945000025 | 01121 CB1011
100 ohm, £10%, 1 /4 W

R27 Resistor, fixed, composition, 1945000017 | 01121 CB2201
22 ohm, £10%, 1/4 W

R28 Resistor, fixed, composition, 1-945000-044 01121 CB3921
3.9 kilohm, *10%, 1/4 W

R29 Resistor, fixed, composition, 1-945000-025 01121 CB1011
100 ohm, £10%, 1/4 W

R30 Resistor, fixed, composition, 1945000017 01121 CB2201
22 ohm, £10%, 1/4

R31 Resistor, fixed, composition, 1-945000-038 01121 CB1221
1.2 kilohm, £10%, 1/4 W

R32 Mot used

R33 Resistor, fixed, composition, 1-945000034 | 01121 CBsall
560 ohm, £10%, 1/4 W

R34 Resistor, fixed, composition, 1-945000-034 01121 CBsall
560 ohm, £10%, 1/4 W

R35 Resistor, fixed, composition, 1-945000-034 01121 CBs611
560 ohm, £10%, 1/4 W

R3i6 Resistor, fixed, composition, 1-945000-034 01121 CB3611
560 ohm, £10%, 1/4 W

R37 Resistor, fixed, composition, 1-945000-025 01121 CBl1011

100 ohm, £10%, 1/4 W
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Table 3-18. Parts List for Generator Assemblies, A12 thru A21

Ref. e Singer Mfr. Mfr.
Desig. Gl Part No. Code No. Part No.
On
Assemblies
Cl Al2 thru Capacitor, fixed, plastic, 1900001013 73445 C280AE 0. 1uF
A2l 0.1 uF, £20%, 250 V dc
C2 | Al2thru Capacitor, fixed, mica, 1-900003-013 | 72136 DM15C2201
A2l 22 pF, 5%, 500 ¥V dc '
C3 Al2 thru Capacitor, fixed, mica, 1900003013 72136 DM15C220J
A2l 22 pF, £5%, 500 V dc
C4 | Al12thru Capacitor, fixed, mica, 1-900003-008 72136 DMI5CIO0]
A2l 10 pF, £5%, 500 V dc
C5 Al2 thru Capacitor, variable, ceramic, 1-900065-001 74970 187-106-5
A2l 1.7pF to 11 pF, 500 ¥V dc
C6 | Al2 thru Capacitor, fixed, plastic, 1-900001-001 73445 C280AE 0.01uF
A2l 0.01 pF, £20%, 250 V dc
C7 Al2 thru Capacitor, lixed, mica, 1-900003-047 72136 DM15F471)
A2l 470 pF, £5%, 500 V dc
C8 Al12 thru Capacitor, fixed, plastic, 1900001013 73445 C2B0AE,0.1uF
A2l 0.1 uF, £20%, 250 V dc
C9 Al2 thru Capacitor, fixed, mica, 1-900003-020 72136 DM15C4300
A2l 43 pF, £5%, 500 V dc
Cl10| AlZthru Capacitor, fixed, ceramic, 1900077002 | 56289 1GAS10
A2l 0.01 uF, £20%, 100 V dc
Cl1| Al2 thru Capacitor, fixed, mica, 1900003014 72136 DM15C240)
A2] 24 pF, 5%, 500 V dc
C12| Al12thru Capacitor, fixed, mica, 1-900003-009 72136 DM15C120]
A2l 12 pF, £5%, 500 V dc
Cl3| Al12thru Capacitor, fixed, plastic, 1-900001-005 73445 C280AE 0.022uF
A2l 0.022 uF, £20%, 250 V dc
Cl4| A12thru Capacitor, fixed, mica, 1-900003-008 | 72136 DMI5C100J
A2l 10 pF, £5%, 500 V de
C15]| Al12thru Capacitor, fixed, plastic, 1-900001-013 73445 C280AE0.1uF
A2l 0.1 uF, £20%, 250 V de
Cl6| Al2 thru Capacitor, fixed, mica, selected, 1-900003-002 72136 DMI15C020C
AlS 2 pF nominal, 0.5 pF, 500 V dc
Al6 thru Capacitor, lixed, mica, 1-900003-004 | 72136 DM15C050C
A2l 5 pF, £10%, 500 V dc
Cl17| Al12 thru Capacitor, fixed, plastic, 1-900001-001 73445 C280AE 0.01uF
A2l 0.01 uF, £20%, 250 V dc
C18| Al1Zthru Capacitor, fixed, mica, 1-900003-028 72136 DMI5FE201
Ald 82 pF, £5%, 500 V d¢
AlS Capacitor, fixed, mica, 1-900003-029 72136 DMI15F910J
91 pF, £5%, 500 V d¢
Al6 and Capacitor, fixed, mica, selected, 1-900003024 72136 DMI15E5601
Al7 56 pF nominal, £5%, 500 V dc
AlS thru Capacitor, fixed, mica, 1-900003-026 72136 DM15Fa80J
A2l 68 pF, £5%, 500 V dc
JC]? Al2 thru Capacitor, fixed, mica, 1-900003-047 | 72136 DMI5F4711
Al9 470 pF, £5%, 500 V dc
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Table 3-18, Parts List for Generator Assemblies, A12 thru A21 (Cont.)

Ref. Describton Singer Mfr. Mfr.
Desig. ik Part No. Code No.|  Part No.
On
Assemblies _
A20 and Capacitor, fixed, mica, 1-.900003-052 | 72136 DMI5SF6E1]
A2l 680 pF, £5%, 500 V de¢
C200 Al2thru Capacitor, fixed, ceramic, 1900077002 | 56289 IGASIO
A2l 0.01 uF,+20%, 100 V dc '
C21| Al2 Capacitor, fixed, mica, 1-900003-008 72136 DM15C100]
10 pF, 5%, 500 V de
Al3 and Capacitor, fixed, mica, 1-900003-010 | 72136 DM15C1500
Alé 15 pF, 5%, 500 V dc
Ald Capacitor, fixed, mica, 1-900003-011 72136 DM15C180J
18 pF, 5%, 500 V dc
Al5 and Capacitor, fixed, mica, 1-900003-014 | 72136 DMI15E240)
Al7 25 pF, £5%, 500 V dc
AlB Capacitor, fixed, mica, 1-900003-017 72136 DM15E330]
33 pF, £5%, 500 V dc
Al9 Capacitor, fixed, mica, 1-900003-020 72136 DM 15E430]1
43 pF, £5%, 500 V dc
A20 and Capacitor, fixed, mica, 1-900003-024 | 72136 DMI15SES60]
A2l 56 pF, £5%, 500 V dc¢
C22( Al2thru Capacitor, fixed, ceramic, 1900077002 | 56289 IGAS510
A21 0.01 uF, £20%, 100 V dc
C23| Al2thru Capacitor, fixed, mica, 1-900003-047 72136 DM15F471]
A2l 470 pF, £5%, 500 V dc
C24| Al2thru Capacitor, variable, ceramic, 1-900065-001 74970 187-106-5
A2l 1.7 pF to 11 pF, 500 V dc
C25| Al12thru Capacitor, fixed, mica, 1-900003-028 72136 DMI15F8201
Ald 82 pF, £5%, 500 V dc
AlS Capacitor, fixed, mica, 1-900003-029 | 72136 DM15F910]
91 pF, £5%, 500 V dc
Al6 and Capacitor, fixed, mica, selected, 1-900003-028 72136 DM15F820J
Al7 82 pF nominal, £5%, 500 V dc
Al8 thru Capacitor, fixed, mica, 1-900003-026 72136 DMI15F680]
A2l 68 pF, 5%, 500 V de
C26| Al2thru Capacitor, fixed, mica, 1-900003-047 72136 DM15F471)
AlR 470 pF, £5%, 500 V de
A9 thru Capacitor, fixed, mica, 1-900003052 72136 DM15F681)
A2l 680 pF, £5%, 300 V dc
C27| Al2thru Capacitor, fixed, plastic, 1900001013 73445 C2B0AE ,0.1uF
A2l 0.1 uF, £20%, 250 V dc
C28| Al2thru Capacitor, fixed, mica, 1-900003-010 | 72136 DM15C150]
A2l 15 pF, 5%, 500 V dc
C29| Al2thru Capacitor, fixed, plastic, 1-900001-013 73445 C280AE 0.1uF
A2l 0.1 uF, £20%, 250 V dc
C30| Al2thru Capacitor, fixed, plastic, 1-900001-001 73445 C280AE,0.01uF
A21 0.01 uF, £20%, 250 V dc
C31| Al2thru Capacitor, fixed, mica, 1-900003-002 72136 DM15C020C
Al9 2 pF, £0.5 pF, 500 V dc
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Table 3-18. Parts List for Generator Assemblies, A12 thru A21 (Cont.)

Ref. - Singer Mfr, Mfr.
Desig. Description Part No. |CodeNo.| Part No.
On
Assemblies
C31 | A20and | Capacitor fixed, mica, selected, 1-900003-002 72136 DM 15C020C
Cont.|] A2l 2 pF nominal, £0.5 pF, 500 V dc
C32 | Al2 thru | Capacitor, fixed, mica, selected, 1-900003-029 72136 DM I15F910J
Al4 91 pF nominal, 5%, 500V dc
AlS Capacitor, fixed, mica, selected, 1-900003-030 72136 DM15F101)
100 pF nominal, £5%, 500 V d¢
Al6 Capacitor, fixed, mica, 1-900003-026 72136 DM 15F6801]
68 pF, 5%, 500 V dc
Al7 thru | Capacitor, fixed, mica, selected, 1-900003-028 72136 DM 15F8200
A2l 82 pF nominal, 5%, 500 V d¢
€33 | Al2 thru | Capacitor, fixed, mica, 1-900003-047 72136 DM15F471]
A2l 470 pF, £5%, 500 V de
C34 | Al2 thru | Capacitor, fixed, mica, 1-900003-047 72136 DM 15F471]
A20 470 pF, £5%, 500V dc
C35 | Al2 Capacitor, fixed, mica, 1-900003-008 72136 DM15C100J
10 pF, £5%, 500 V dc
Al3 and | Capacitor, fixed, mica, 1-900003-010 72136 DMI15C150J
Al6 15 pF, £5%, 500 V dc
Al4 Capacitor, fixed, mica, 1-900003-011 712136 DM15C180J
18 pF, 5%, 500 V dc
Al5 and | Capacitor, fixed, mica, 1-900003-014 72136 DM15E2400
Al7 24 pF, £5%, 500 V de¢
Al8 Capacitor, fixed, mica, 1-900003-017 72136 DM 15E330]
33 pF, £5%, 500V dc
Al9 Capacitor, fixed, mica, 1-900003-020 72136 DM 15E4307
43 pF, £5%, 500 V dc
A20 and | Capacitor, fixed, mica, 1-900003-024 72136 DM 15E560)
A2l 56 pF, £5%, 500 V dc
C36 | Al2thru | Capacitor, variable, ceramic, 1-900065-001 74970 187-106-5
A2l 1.7 pF to 11 pF, 500 V dc
C37 | Al12 thru | Capacitor, fixed, ceramic, 1-900077-002 56289 IGAS1O
A20 0.01 uF, £20%, 100V dc
C38 | A12 thru | Capacitor, fixed, plastic, 1-900001-005 73445 C280AE,0.022uF
A2l 0.022 uF, £20%, 250V dc
C39 | Al2 thru | Capacitor, fixed, plastic, 1-900002-001 73445 C280AE.0.01uF
A2l 0.01 uF, £20%, 250 V dc
C40 | AlS Capacitor, fixed, mica, 1-900003-017 72136 DM15E3300
33 pF, £5%, 500 V dc
Al6 thru | Capacitor, fixed, mica, 1-900003-047 72136 DM 15F471]
A2l 470 pF, £5%, 500 V dc
C41 | AlS5 thru | Capacitor, fixed, mica, 1-900003-047 72136 DMI15F471]
AZ0 470 pF, £5%, 500 V d¢
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Table 3-18. Parts List for Generator Assemblies, A12 thru A21 (Cont.)

Ref. e Singer Mfr. Mfr.
Desig. Description Part No. Code No. Part No.
On
Assemblies
C4z2| Al2 Capacitor, fixed, mica, 1-900003-008 72136 DM15C100)
10 pF, £5%, 500 V d¢
Al3 and Capacitor, fixed, mica, 1-900003-010 72136 DMI15C1501
Al6 15 pF, £5%, 500 ¥ de¢
Al4 Capacitor, fixed, mica, 1-900003-011 72136 DMI15CI80)
18 pF, £5%, 500 V dc
AlS5 and Capacitor, fixed, mica, 1900003014 72136 DMI5E240)
Al7 24 pF, £5%, 500 ¥ dc
AlR Capacitor, fixed, mica, 1-900003-017 72136 DMISE330J
33 pF, 5%, 500 V dc¢
Al9 Capacitor, fixed, mica, 1-900003-020 72136 DM15E4301]
43 pF, £5%, 500 V d¢
A20 Capacitor, fixed, mica, 1-900003-024 72136 DMISES60]
56 pF, £5%, 500 V dc
C43 | AIl2 thru Capacitor, variable, ceramic, 1-900065-001 74970 187-106-5
A20 1.7pF to 11 pF, 500 V dc
C44 | Al2 thru Capacitor, fixed, mica, 1-900077-002 56289 1GAS10
A2l 0.01 uF, £20%, 100 V dc
C45 | Al2 thru Capacitor, fixed, mica, 1-900077-002 56289 IGAS10
A20 0.01 uF, £20%, 100 V dc
C46 Mot used
C47 | Al4 Capacitor, fixed, mica, selected, 1-900003-003 72136 DM 15C030C
3 pF nominal, +0.5 pF, 500 V dc
AlS5 and Capacitor, fixed, mica, selected, 1-900003-004 72136 DM 15C050C
AlG 5 pF nominal, £10%, 500 V dc
Al7 Capacitor, fixed, mica, selected, 1-900003-008 72136 DM15C100)
10 pF nominal, £5%, 500 V dc
Al and Capacitor, fixed, mica, selected, 1-900003-009 72136 DM15C120J
Al9 12 pF nominal, £5%, 500 V dc
A20 Capacitor, fixed, mica, selecied, 1-900003-010 72136 DMI15C1501
15 pF nominal, 5%, 500 V de
A2l Capacitor, fixed, mica, selected, 1-900003-015 72136 DMI15C270]
27 pF nominal, £5%, 500 V dc
C48 Not used
C49 | A12 thru Capacitor, fixed, plastic, 1900001013 73445 C2B0AE,0.1uF
A2l 0.1 uF, £20%, 250 V de¢
L1 Al2 thru Inductor, variable, 1-906006-003 88869
A2l 30 uH to 60 uH




Table 3-18. Parts List for Generator Assemblies, A12 thru A21 (Cont.)

Ref. Sl Singer Mfr. Mfr.
Desig. Description Part No, Code No. Part No.
On
Assemblies
L2 Al2 thru Inductor, fixed, 1-906002-015 76493 TOF105A1
A2l 10 uH, 75 mA
L3 Al2 thru Inductor, variable, 1-906006-008 BBEAY
AlS 0.16 uH to 023 uH
Al6 thru Inductor, variable, 1 -906006-009 88869
A2l 0.22 uH to 0.34 uH
L4 Al2 thru Inductor, variable, 1-906006-008 BRER9
Als 0.16 uH to 0.23 uH
Al6 thru Inductor, variable, 1-906006-009 88869
A2l 0,22 uH to 0.34 uH
L5 Al2 thru Inductor, variable, 1-906006-008 H8869
AlS 0.16 uH to 0.23 uH
Al6 thru Inductor, variable, 1-906006-009 A8869
A2l 0.22 uH to 0.34 uH
L6 Al2 thru Inductor, fixed, 1-402965-001 88869
AlS 2-1/2 turns
Al6 thru Inductor, fixed, 1-402965-003 88869
A20 3-1/2 turns
A2l Inductor, fixed, 1-402965-002 88869
4-1/2 turns
L7 Al12 thru Inductor, fixed, 1-402965-001 HBR869
AlS 2-1{2 turns
Al6 thru Inductor, fixed, 1-402965-003 BRAR9
A20 3-1/2 turns
A2l Inductor, fixed, 1-402965-002 AREG69
4-1/2 turns
L8 Al2 thru Inductor, fixed, 1-402965-001 BEEG9
AlS 2-1/2 turns
Al5 thru Inductor, fixed, 1-402965-003 LR
A20 3-1/2 turns
Ql Al2 thru Transistor, silicon, NPN 1-958000-001 04713 2MN3904
A2l
Q2 Al2 thru Transistor, silicon, NPN 1-958000-001 04713 2N3904
A2l
Q3 A12 thru Transistor, silicon, PNP 1-958000-002 04713 2N3906
A2l
04 Al2 thru T'ransistor, silicon, NPN 1-958018-003 02735 2NS179
A2l
Q5 Al2 thru Transistor, silicon, PNP 1-958000-002 04713 2N3906
A2l
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Table 3-18. Parts List for Generator Assemblies, A12 thru A21 (Cont.)

Ref. Descrinti Singer Mfr. Mfr.
Desig. escription Part No. Code No. Part No.
On
Assemblies

Q6 | A2 thru Transistor, silicon, NPN 1-958018-003 | 02735 2N5179
A2l

Q7 A12 thru Transistor, silicon, NPN 1-958018-003 02735 2ZN5179
A2l

08 A12 thru Transistor, silicon, NPN 1-958000-001 04713 IN3904
A2l

Qo Not used

Q10| Al2 thru Transistor, silicon, NPN 1-958018-003 02735 2N5179
A2l

Qi1 | Al2thru Transistor, silicon, NPN 1-958018-003 02735 2N5179
A20

Rl Al12 thru Resistor, fixed, composition, 1-945000-037 01121 CB1021
A2l 1.0 kilohm, £10%, 1 /4 W

R2 Al2 thru Resistor, fixed, composition, 1-945000-025 01121 CB1011
A2l 100 ohm, £10%, 1/4 W

R3 Al2 thru Resistor, Mlixed, composition, 1-945000-037 01121 CB1021
A2l 1.0 kilohm, £10%, 1/4 W

R4 | AIl2thru Resistor, fixed, composition, 1-945000-025 01121 CB1011
A2l 100 ohm, £10%, 1/4 W

RS Al2 thru Resistor, fixed, composition, 1-945000-049 01121 CB1031
A2l 10 kilohm, £10%, 1/4 W

Ro | Al2 thru Resistor, fixed, composition, 1945000027 01121 CB1511
A2l 150 ohm, £10%, 1/4 W

R7 Al2 thru Resistor, fixed, composition, 1-945000-058 01121 CR5631
A2l 56 kilohm, £10%, 1/4 W

K& Al12 thru Resistor, lixed, composition, 1-945000-039 01121 CB1521
A2l 1.5 kilohm, £10%, 1/4 W

RY Al12 thru Resistor, flixed, composition, 1-945000-025 01121 CB1011
A21 100 olim, £10%, 1/4 W

RIO | A12 thru Resistor, fixed, composition, 1-945000-049 01121 CB1031
A2l 10 kilohm, £10%, 1/4 W

il | Al2 thru Resistor, fixed, composition, 1-945000-057 01121 CB4731
A2l 47 kilohm, £10%, 1/4 W

R12 | Al2 thru Resistor, fixed, composition, 1-945000-033 01121 CB4711
A2l 470 ohm, £10%, 1/4 W

R13 | Al2 thru Resistor, fixed, composition, 1-545000-063 01121 CB1541
A2l 150 kilohm, £10%, 1/4 W

Rid | Al2 thru Resistor, fixed, composition, 1-945000-029 01121 CB2211
A21 220 ohm, £10%, 1/4 W
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Table 3-18. Parts List for Generator Assemblies, A12 thru A21 (Cont.)

Ref. ARrew Singer Mfr. Mfr.
Desig. Description Part No, Code No. Part No.
On
Assemblies

R15| AI12 thru Resistor, fixed, composition, 1-945000-029 01121 CB2211
A2l 220 ohm, £10%, _I,."-l w

R16| A12 thru Resistor, fixed, composition, 1-945000-027 01121 CB1511
F v | 150 ohm, £10%, 1/4 W

R17| Al2thru Resistor, fixed, composition, 1-945000-025 01121 CB1011
A2l 100 ohm, £10%, 1/4 W

R18| Al2 thru Resistor, fixed, composition, 1-94 5000039 01121 CB1521
A2l 1.5 kilohm, £10%, 1/4 W

R19| AIl2 thru Resistor, fixed, composition, 1-945000-038 01121 CB1221
A2l 1.2 kilohm, £10%, 1/4 W

R20| Al12 thru Resistor, fixed, composition, 1-945000-025 01121 CB1011
A2l 100 ohm, £10%, 1/4 W

R21| Al2 thru Resistor, fixed, composition, 1945000051 01121 CB1531
A2l 15 kilohm, £10%, 1/4 W

k22| Al2 thru Resistor, fixed, compusition, 1945000037 01121 CB1021
A2l 1.0 kilohm, £10%, 1/4 W

R23| AIl2 thru Resistor, fixed, composition, 1945000037 01121 CB1021
A2l 1.0 kilohm, £10%, 1/4 W

R24 | Al12 thru Resistor, fixed, composition, 1-945000-051 01121 CB1531
A2l 15 kilohm, £10%, 1/4 W

R25| Al12 thru Resistor, fixed, composition, 1-945000-051 01121 CHB1531
A2l 15 kilohm, £10%, 1/4 W

R26| Al12thru Resistor, fixed, composition, 1-945000-025 01121 CB1011
A2l 100 ohm, £10%, 1/4 W

R27 | Al2 thru Resistor, fixed, composition, 1-945000-044 01121 CB3921]
A2l 3.9 kilohm, £10%, 1/4 W

R28 | Al2 thru Resistor, fixed, composition, selected, 19450004031 01121 CB3311
A2l 330 ohm nominal, £10%, 1/4 W

B29 | Al12 thru Resistor, fixed, composition, selected, 1945000025 01121 CB1011
A2l 100 ohm nominal, £10%, 1/4 W

R30 | Al12 thru Resistor, lixed, composition, 1-945000-021 01121 CB4701
A0 47 ohm, £10%, 1/4 W
A2l Resistor, lixed, composition, 1-945000-013 01121 CB1001

10 ohm, £10%, 1/4 W

R31 | AI2 thru Resistor, fixed, composition, 1-945000-044 01121 CB3921
A2l 3.9 kilohm, £10%, 1/4 W

R32 | Al2 thru Resistor, fixed, composition, 1-945000-029 01121 CB2211
A2l 220 ohm, £10%, 1/4 W

R33 | Al2thru Resistor, fixed, composition, 1-945000-015 01121 CB1501
A2l |5 ohm, 104, 1/4 W
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Table 3-18, Parts List for Generator Assemblies, A12 thru A21 (Cont.)

Ref. Fsicilntion Singer Mfr. Mfr.
Desig. g Part No. Code No. Part No.,
On
Assemblies

R34 A12 thru Resistor, fixed, composition, 1-945000-049 01121 CB1031
A2l 10 kilohm, £10%, 1/4 W

R35 Al12 thru Resistor, fixed, composition, 1-945000-025 01121 CB1011
A2l 100 ohm, £10%, 1/4 W

R36 Not used

R37 Not used

R38 Not used

R39 Al12 thru Resistor, fixed, composition, 1945000025 01121 CB1011
A2l 100 olun, £10%, 1/4 W

Ad0 Al2 thru Resistor, fixed, compaosition, 1945000025 01121 CBI1011
A2l 100 ohm, £10%, 1/4 W

R41 A12 thru Resistor, fixed, compaosition, selected, 1-945000-028 01121 CBI1811
A2l 180 ohm nominal, £10%, 1/4 W

R42 Al2 thru Resistor, fixed, composition, 1-945000-044 01121 CB3921
A20 3.9 kilohm, £10%, 1/4 W

A43 Al12 thru | Resistor, fixed, composition, 1945000025 01121 CB1011
A20 100 ohm, £10%, 1/4 W

R44 Al2 thru Resistor, fixed, composition, 1-945000-025 01121 CB1011
A20 100 ohm, £10%, 1/4 W

R45 Mot used

R46 Al12 thru Resistor, fixed, composition, 1-945000-038 01121 CB1221
A2l 1.2 kilohm, £10%, 1/4 W

R47 Not used

R4H Mot used

R49 Al2 thru Resistor, fixed, composition, 1-945000035 01121 CB6811
A20 6RO ohm, £10%, 1/4 W

RS0 A12 thru Resistor, fixed, composition, 1945000035 01121 CB6811
A20 680 ohm, £10%, 1/4 W

R51 A2l Resistor, fixed, composition, 1-:945000-022 01121 CBS5601

56 ohm, £10%, 1/4 W

Ul Al2 thru | Integrated circuit, 1-926018-010 18324 LU3B0A
A2l quad 2-input NOR gate

Y1 Al2 Crystal, 4.5 MHz 1-.912001-010 BREG9
Al3 Crystal, 4.4 MHz 1912001009 BEE69
Al4d Crystal, 4.3 MHz 1-912001-008 ELET
Al5 Crystal, 4.2 MHz 1-912001-007 BR8EY




Table 3-18. Parts List for Generator Assemblies, A12 thru A21 (Cont.)

DIZ::{. Description PSinger Mfr. Mfr.
sig. art No. Code No, Part No.
On
Assemblies

Yl Al6 Crystal, 4.1 MHz 1-912001-006 HE869

i Al7 Crystal, 4.0 MHz 1-912001-005 B886O
AlB Crystal, 3.9 Mliz 1-912001-004 88869
Al9 Crystal, 3.8 MHz 1-912001-003 88869
A20 Crystal, 3.7 MHz 1-912001-002 B88GO
A2l Crystal, 3.6 MHz 1-912001-001 BBRGO

Y2 Al2 Crystal, 4.5 MHz 1-912001-010 88869
Al3 Crystal, 4.4 MHz 1-912001-009 B8860
Ald Crystal, 4.3 MHz 1-912001-008 88869
AlS Crystal, 4.2 MHz 1912001-007 B8860
Al6 Crystal, 4.1 MHz 1-912001-006 88869
Al7 Crystal, 4.0 MHz 1-912001-005 BEBGD
Alg Crystal, 3.9 MHz 1-212001-004 BEBED
Al9 Crystal, 3.8 MHz 1-912001-003 BEREY
A20 Crystal, 3.7 MHz 1-912001-002 BR869
A2l Crystal, 3.6 MHz 1-912001-001 B8869
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Table 3-19. Parts List for 100 Hz, 1 kHz, 10 kHz, 100 kHz Decade Assembly, A24

Ref. i Singer Mfr. Mfr.
Desig. Mescription PartNo. |Code No.|  Part No.
Printed circuit board 4-004497-001 HEHOY
54 Swilch, rotary, 3 pole, 11 position,
consisting of the following
Detent (1 required) 2-402854-003 REEGY
Wafer (1 required) 2-402975-001 HEEGY
Wafer {2 required) 2-403035-001 HEBGY
S5 Switch, rotary, 3 pole, 11 position,
consisting of the following:
Detent (1 required) 2-402854-003 HEBOY
Wafer (| required) 2-402975-001 HEB6Y
Wafer (2 required) 2-403035-001 BREGY
S0 Switch, rotary, 3 pole, 11 position,
consisting of the following:
Detent (I required) 2-402854-003 BEEGD
Wafler (1 required) 2-402975-001 HERGY
Wafer (2 required) 2-403035-001 BEEGY
57 Switch, rotary, 3 pole, |1 position,
consisting of the following:
Detent (1 required) 2-402854-003 HEBE6Y
Wafer (1 required) 2-402975-001 BB86Y
Wafer (2 required) 2-403035-001 HEBGY
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Table 3-20. Parts List for Sweep Generator Assembly, A26

Ref. Singer Mfr, Mfr.
Desig. Description Part No. |CodeNo.|  Part No.

Cl Capacitor, fixed, electrolytic, 1-900057-111 56289 150D225X90
2.2 uF, £ 10%, 20 Vdc 2042

Cc2 Capacitor, fixed, electrolytic, 1-900115-001 12954 D120GS
120 uF, £ 200%, 15 Vdc DIsSM

C3 Capacitor, fixed, electrolytic, 1-900060-001 76433 004-GNO6
SO uF, £ 30%, 15 Vdc 31

C4 Capacitor, fixed, electrolytic, 1-900060-001 76433 904-GNO6
S0 uF, £ 30, 15 Vdc 31

C5 Capacitor, fixed, electrolytic, 1-900039-002 76433 984-1733
200 uF, -10% + 75%, 15 Vdc

CRI Diode, zener, 11 V, £ 5%, I1W 1-913004-014 81483 1ZS11A

Kl Relay, | pole, 1 position, 1-942014-004 21317 1A12AH
Coil: 1 kilohm, 12 Vdc

Q1 Transistor, UJT 1-958050-001 03508 IN2646

Q2 Transistor, N-channel, J-FET 1-958002-002 04713 IN5458

Q3 Transistor, silicon, NPN 1-958000-001 04713 ZN3904-5

4 Transistor, silicon, NPN 1-958000-001 04713 2ZN3904.5

Q3 Transistor, silicon, NPN 1-958000-001 04713 2ZN3904-5

Rl Resistor, fixed, composition, selected, 1-945000-177 01121 CB4325
4.3 kilohm nominal, £5%, 1/4 W

R2 Resistor, fixed, composition, 1-945000- 147 01121 CB2415
240 ohm, £ 5%, 1/4

R3 Resistor, fixed, composition, 1-945000-107 01121 CB51GS
5.1 ohm, + 5%, 1/4W

R4 Resistor, fixed, composition, 1-945000-186 01121 CB1035
10 kilohm, *+ 5%, 1/4W

RS Resistor, fixed, composition, 1-945000-154 01121 CB4715
470 chm, * 5%, 1/4W

R6 Resistor, fixed, composition, 1-945000-196 01121 CB2735
27 kilohm, £ 5%, 1/4W

R7 - Resistor, fixed, composition, selected, 1-:945000-176 01121 CB3925
3.9 kilohm nominal, £ 5%, 1/4W

RS Resistor, fixed, composition, 1-945000-162 01121 CB1025
1 kilohm, * 5%, 1/4

R9 Resistor, fixed, composition, selected, 1-945000-137 01121 CB9105

91 ohm nominal, £ 5%, 1/4W
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Table 3-20. Parts List for Sweep Generator Assembly, A25 (Cont)

Ref. Singer Mfr. Mfr.
Desig. Description Parht‘ﬁo. Code No. Part No.
RI10 Resistor, fixed, composition, 1-945000-154 01121 CB4715
470 ohm, 5%, 1/4
Rl1l Resistor, fixed, composition, 1-945000-128 01121 CB3905
39 ohm, * 5%, 1/4W
R12 Resistor, fixed, composition, 1-945000-202 01121 CB4735
47 kilohm, * 5%, 1/4W
R13 Resistor, fixed, composition, 1-945000-173 01121 CB3025

3 kilohm, £ 5%, 1/4W




Table 3-21. Parts List for Detector Assembly, A26

Ref. gots Singer Mfr. Mfr,
Desig. Description Part No. Code No. Part No.
Cl Capacitor, fixed, plastic, 1-900001-013 73445 C280AE
0.1 uF, £ 20%, 250 Vde
C2 Capacitor, fixed, plastic, 1-900001-013 73445 C2B0AE
0.1 uF, £ 208, 250 Vdc
3 Capacitor, fixed, standoff, 1-900044-002 01121 SS5D-102W
0.001 uF, 0% +100%, 500 Vdc
CR1 Diode, germanium, Vr=30V, 1f=100 mA 1-913005-001 03877 IN273
I Connector, jack, BNC 1-910005-001 11636 uGo11/u
J2 Connector, jack, BNC 1-910005-001 11636 UG9211/u
Rl Resistor, fixed, composition, 1-945000-157 01121 CB6215
620 ohm, + 5%, 1/4W
R2 Resistor, fixed, composition, 1-945000-061 01121 CB1041

100 kilohm, + 10%, 1/4W
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Table 3-22. Parts List for AM Modulator Assembly, A27

Ref. Singer Mfr. Mfr.
Desig. Description Part No. Code No. Part No.
Al Modulator, AM 1-403717-001 05375 55-44
o Capacitor, fixed, electrolytic, 1-900039-004 76433 984-1653
100 uF, -10% +75%, 25 Vdc
C2 Capacitor, fixed, mica, 1-900003-040 72136 DM15
250 pF, + 5%, 500 Vdc
Cc3 Capacitor, fixed, plastic, 1-900003-056 72136 DM15
1 pF, £ 5%, 500 Vde
C4 Capacitor, fixed, mica, selected, 1-900003 013 72136 DM15
22 pF nominal, £ 5%, 500 Vdc
Rl Resistor, variable, ceramic, 1-945082-001 71450 190PC
20 kilohm, £ 10%, 1/2W 203A
R2 Resistor, fixed, composition, 1-945000-045 01121 CB4721
4.7 kilohm, + 10%, 1/4W
R3 Resistor, fixed, composition, 1-945000-155 01121 CB5115
510 ohm, £ 5%, 1/4W
R4 Resistor, fixed, composition, 1-945000-021 01121 CB4701

47 ohm, * 10%, 1/4W
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Table 3-23. Code List of Manufacturers
The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbook H4-2,

Code No. Manufac turer Address

DODDA™ European Electronic Prod. Culver City, Calif.
0oo0B* Southwest Supply Co., Inc. Los Angeles, Calif.
0000C* Analog Devices Norwood , Mass.
00348 Microtran Co. Inc. Valley Stream N. Y.
00656 Aerovox Corp. New Bedford, Mass.
00779 Amp Inc. Harrisburg, Pa.
00853 Sangamo Electric Co. Pickens, 5. C.
01121 Allen-Bradley Co. Milwaukee, Wis,
01281 TRW Semiconductors Inc. Lawndale , Calif.
01295 Texas Instruments, Inc., Transistors Products Div. Dallas, Texas
01351 Dynamic Gear Co., Inc. Amityville, N. Y.
01686 RCL Electronics Inc. Manchester, N. H.
01961 Pulse Engineering San Diego, Calif,
02114 Ferroxcube Corp. Saugerties, N. Y,
02660 Amphenol Bunker Ramo Corp, Connector Div. Broadview, 111,
02735 RCA Semiconductor and Materials Div. Sommerville, N. J.
03508 G. E. Semiconductor Prod. Div. Syracuse,N. Y,
03877 Transitron Electronic Corp. Wakefield, Mass,
04713 Motorola Inc. Phoenix, Ariz.
04946 Standard Wire and Cable Co. Los Angeles, Calif,
04963 Minnesota Mining and Mfg. Co. ’ 5t. Paul, Minn,
05574 Viking Industries, Inc. Chatsworth, Calif,
06650 _ Bell and Howell Co. Chicago, Ill.
06676 Aerospace Materials Inc. Columbus, Ohio
07088 Kelvin Electric Co, Van Nuys, Calif.
07109 Oaktron Industries Monroe, Wis.
07263 Fairchild Semiconductor Corp. Mountain View, Calif.
07397 Sylvania Elect. Prod., Inc. Mountain View, Calif.
07716 IRC Burlington, Ind.
08718 . : ITT Cannon Elect. Co. Phoenix, Ariz.
08730 Vemaline Products Co. Inc. Wyckoff,N. J,
09353 C and K Components Inc. Watertown , Mass,
11350 Penn Resistor Corp. Lansdale, Pa,
11636 Kings Electronics Co. Pasadena, Calif.
11783 NY-Glass, Inc. Paramount, Calif,
12406 Elpac Inc. Irvine, Calif.
12954 Dickson Electronics Corp. Scottsdale, Ariz.
13511 Amphenol Cadre Los Gatos, Calif,
14655 Cornell-Dubilier Elec. Corp. Newark N. J.
14674 Corning Glass Works, Electronic Components Dept. Corning, N. Y.
14752 Electro Cube San Gabriel, Calif,

*These vendors have no number assigned in the latest supplement to the Federal Supply Code for Manufacturers H4.2.
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Table 3-23. Code List of Manufacturers (Cont.)

Code No, Manufacturer Address

14908 Electronics Instruments and Specialty Corp. Stoneham, Maine
14949 Trompeter Electronics, Inc. Chatsworth, Calif.
15636 Elec-trol, Inc. Saugus, Calif.

15801 Fenwal Electronics Farmington, Mass,
17235 Control Data Corp. Westlake Village, Calif.
17856 Siliconix, Inc. Santa Clara, Calif.
18041 Power Components Woodland Hills, Calif.
18324 Signetics Sunnyvale, Calif.
18612 Vishay Resistor Products Malvern, Pa.

21317 Electronic Applications Co. So. El Monte, Calif,
21604 Buckeye Stamping Co. Columbus, Ohio
24152 S and EI Mfg. Northridge, Calif.
24446 G, E, Corp. Schenectady,N. Y.
24655 General Radio Concord, Mass,
24759 Lenox-Fugle Electronics, Inc. So. Plainfield, N. J.
24796 AMF Inc. San Juan Capistrano, Calif.
24972 Telefunken Sales Corp. Long Island, N. Y.
26805 American Microwave Industries Inc. Waltham, Maine
27014 National Semiconductor Corp. Santa Clara, Calif,
28480 Hewlett-Packard Palo Alto, Calif.
29525 Hytronies Corp. Pinellas Park, Fla.
31951 Triridge Corp. Pittsburg, Pa,
32171 Modutec Norwalk, Conn,
32539 Mura Corp. Great Neck, N, Y,
32997 Bourns, Inc. Trimpot Div. Riverside, Calif,
34371 Harris Semiconductors, Inc. Melbourne, Fla.
43543 Nytronics Inc. Alpha,N. J.

44655 Ohmite Mfg. Co. Skokie, I11.

49675 RCA Electronic Prod. Div. Camden, N. J.
50522 Monsanto Co. Electronic Special Prod. Cupertino, Calif,
56289 Sprague Electric Co, North Adams, Mass,
58474 Superior Elect. Co. Bristol, Conn,
70109 Adams and Westlake Co. Elkhart, Ind,

70903 Belden Corp. Chicago, Il

71279 Cambridge Thermionic Corp. Cambridge, Mass,
71400 Bussman Mfg. St. Louis, Mo,
71450 CTS Corp. Elkhart, Ind.

71468 ITT Cannon Santa Ana, Calif.
71590 Centralab Electronics Milwaukee, Wis,
T1785 Cinch Mfg,, Div. of United Carr Chicago, Ill.

72136 Electro-Motive Mfg. Co. Willimantic, Conn.
72699 General Instrument Corp. Newark, N. J.
T2982 Erie Technological Products Inc. Erie, Pa.
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Table 3-23. Code List of Manufacturers (Cont.)

Code No. . Manufacturer Address
73445 Amperex Electronics Co. Hicksville, N. Y.
73559 Carling Electric Inc. Hartford, Conn.
74970 Johnson, E.F. Waseca, Minn.
75042 TRW Electronic Components Philadelphia, Pa.
75915 Littlefuse Ine. Des Plaines, 111,
76493 Miller, J. W, Compton, Calif.
77068 Bendix Corp. North Hollywood , Calif.
77820 Bendix Corp., Electrical Components Div. Sidney,N. Y.
77969 Rubbercraft Corp. of Calif. Torrance, Calif,
77970 Smith, A. O. Corp. Milwaukee, Wis,
80126 Pacific Electricord Co., Redondo Beach, Calif.
80294 Bourns, Inc, Riverside, Calif.
80740 Beckman Instruments Inc. Fullerton, Calif,
80795 ITT Semiconductors New York,N. Y.
81073 Garyhill, Inc. La Grange, Ill.
R1095 Triad Transformer Corp. Venice, Calif,
#1483 International Rectifier Corp, Los Angeles, Calif,
81564 Artted Co. Inc. Springfield, Mass.
82389 Switchcraft Inc. Chicago, Il
83003 Varo Inc. Garaland, Texas
83330 Smith, Herman H. Inc. Brooklyn, N. Y.
88245 Litton Precision Products Van Nuys, Calif.
88869 Singer Instrumentation Los Angeles, Calif,
BOR73 Cortland Industries Inc. Chicago, 111,
90201 Mallory Capacitor Co. Indianapolis, Ind.
91293 Johanson Mfg. Co. Boonton, N. J.
91506 Augat Inc. Attleboro, Mass.
91637 Dale Electronics, Inc. Columbus, Nebr,
91737 Gremar Mfg. Co. Woburn, Mass,
94375 Plessey Connector Div, Commack,N. Y.
95121 Quality Components Inc. St. Marys, Pa.
95264 Microdot So. Pasadena, Calif.
95691 Arrow-Hart Inc. Hartford, Conn,
95712 Bendix Corp. Franklin, Ind.
98003 Nielsen Hardware Corp. Hartford, Conn.
08291 Sealectro Corp. Mamaroneck, N. Y.
99515 Marshall Industries Capacitor Div, Monrovia, Calif,
99800 Delevan Electronics Corp. East Aurora,N.Y.
3-74
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APPENDIX A
BACKDATING INFORMATION
FOR MODEL FM-10CS
Serial Numbers 107 thru instrument serial numbers suffixed with 05278

This manual refers directly to insirument serial numbers suffixed with 05279 and above. The following information is
provided to adapt this manual for serial numbers 101 thru serial numbers suffixed with 05278,
Perform the following changes to the manual down to the effective serial number of your instrument.
Effective serigl numbers: 101 thru serial numbers suffixed with 05278

Paragraph 1.3.6 Frequency Modulation Circuitry, Delete the last paragraph.

Figure 4-23 Connector Wiring Diagram, Delete the wire from Pin 7 of J9 and delete "J3-F, H",

Figure 4-24 Detailed Block Diagram, Model FM-10CS, Delete the amplifier and wire from the MOD module to J3.F
2 MHz IF #3 output,

Effective serial nummbers: 101 thru serial numbers suffixed with 04294
Table 3-18, Parts List for Generator Assemblies, A12 thru A2]
Change C16 as follows:
Al6 thru A21 Capacitor, fixed, mica, 1-900003-002 72136 DM 15C020C
2 pF, £0.5 pF, 500 V de¢
Figure 4-16. Schematic Diagram, Frequency Generator Assemblies, A12 thru A2
Change “Component Valves" Chart A16C16 thru A21C16 to 2 pF
Effective serial numbers: 101 thru serial numbers suffixed with 04276
Table 3-11. Parts List for 1200 MHz Decade Assemnbly, AS

Change C13 to; Capacitor, fixed, mica, selected, 1-900003-004 72136 DM15C050
5 pF nominal, £0.5 pF, 500 V d¢

Delete: C22
Delete: C1|
Figure 4.9, Schematic Diagram, 1200 MHz Multiplier Assembly, A5
Delete: C22 1000 pF
Delete: R11*47
Effecrive serigl mumbers: 101 thru serial numbers suffixed with 04232
Figure 4.15. Schematic Diagram, Buffer Amplifier Assembly, Al
Change output level at pins 40 and 41 to 2.8 mV p-p
Change output level at Al11-38 and A11.39 1033V pp ~
Change L5 voltage to 6.5 V p-p

Change Q3 collector voltage to +5.8 V

Effective serial numbers: 101 thru serial numbers suffixed with 04154

Paragraph 2.5.19 A2l Assembly Adjustment, 60 MHz

A-1



Change Step b. to: Disconnect the BNC connector on Z2-X (center connector) and connect BNC to the RF volt-
meter (with 50 ahm termination).

Paragraph 2.5.28 A20 Assembly Adjustment, 70 MHz

Change Step f. to: Disconnect the BNC connector from Z2-X (center conductor) and connect it to the RF volt-
meter (with 50 ohm termination). Peak A200C24, A20C36 and A20C43. The output should be —1 dBm#1 dB.

Paragraph 2.5.31 A7 Assembly Adjustment

Change Step j. to: Verify that the level at A7-4 is —8 dBm. Vary the sweep generator center frequency from
600 MHz to 700 MHz. The output level should not change more than £2 dB from 18 dBm.

Figure 4-11. Schematic Diagram, Gain Control Amp/Amplitude Modulator Assembly (A7) and FL2
Remove FL2 and the response curve from A7-4, 4A and relocate at AT-6, 6A with A7-6, 6A connected to FL2-1
A7-6 output level, should be: —13 dBm NOM

Figure 4-12. Schematic Diagram, 10 MHz Decade Assembly (A8) and FL1 and Z2
Change Z2-X to: A4B-41, 42 (60-150 MHz) IN 0 dBm
Change Z2-L to: A7-4, 4A (600-700 MHz) OUT ~8 dBm

Figure 4-13. Schematic Diagram, Diode Switch, Mixer, Low Pass Filter Assembly, (A9) and A1, FL3 and S1
Change ZI-L routing to: (600-700 MHz) IN FL2-2 -24 dBm
Z1R, Delete: (L))
21.L, Delete: (R)KE)
Delete: Note

Effective serial numbers: 101 thru 850

A-2

Table 3-8, Parts List for VCO, 6 and 9 MHz Generator Assembly, A2 (Cont)

Change R46 to: Resistor, fixed, composition, selected, 1-945000-044 01121 CB3921
3.9 kilohm nominal, £ 10%, 1/4 W

Table 3-12. Parts List for | MHz Decade Assembly, A6
Change C1,C3,C16,C26,C29 to:
C%}uilur,ﬁxed.mica. 1-900077-002 56289 TG-S10
0.01 uF, £20%, 100 V de
Change C2,C6,C9C12,C15,C 17.C20,C22-.C25,C27,C31 to:
Capacitor, fixed, mica, 1-800077-002 56289 TG-510
0.01 uF, £20%, 100V dc
Table 3-12. Parts List for | MHz Decade Assembly, A6 (Cont)

Change C34 to: Capacitor, fixed, mica, 1.900003-041 72136 DMI15F270]
270 pF, £5%, 500V de

R25, should be: Resistor, fixed, composition, 1-945000-037 01121 CB1021
1.0 kilohm, £10%, 1/4 W v

Table 3-12. Parts List for | MHz Decade Assembly, A6 (Cont)

Change R31 to: Resistor, fixed, composition, 1-945000-018 01121 CB2701
27 ohm, £10%, 1/4 W

Figure 4.5, Schemaltic Diagram, VCO, 6, 9 MHz Assembly (A2) and 0-100 Hz Control Assembly
R46 should be: 39K



Figure 4-10. Schematic Diagram, | MHz Decade Assembly (A6)
Change C1-C3,Co,C9C12,CI15C20,022C€27,C29,C31 to: 0.01 uF
Change R25 ta: 1 K
Change C34 100 270
Change R31 to: 27

Effecsive serial numbers: 101 thru 800

Paragraph 2.5.34 Amplitude Modulation Adjustment

Delete: Steps a. thru aa. and replace with the following:

3.  Disconnect the BNC cable from FL3 at Z1-X. Connect a 50 ohm termination to the oscilloscope vertical
input receptacle. Connect a 50 ohm BNC coaxial cable between the 50 ohm termination and Z1-X.

b. Connect the audio oscillator to the AM MOD receptacle on the Model AFM-2 and the oscilloscope external
harizontal input recepiacle.

¢.  Set the Mainframe Frequency switches to 5 MHz. Connect the ac voltmeter to A7-2.
d.  Set the audio oscillator frequency to 1.0 kHz and adjust its output level to obtain 75 mV rms at A7.2.
e.  Vary the oscilloscope controls to obtain a trapezoid pattern 5 divisions in width and 4 divisions in amplitude
for E max. E min. should be between 2.3 and 2.0 divisions (27% to 33% modulation). If E min. is not within
2.3 and 2.0 divisions, select ATR22 for agpmximn:el:f 2.15 divisions (30% modulation). Observe that there is
no visible distortion on the oscilloscope. Reconnect the BNC cable back to Z1-X.
Table 3-1. Parts List for Main Assemblies and Chassis (Cont)
AT, Change the Singer Part No. to: 4-003086-002
Table 3-1. Parts List for Main Assemblies and Chassis (Cont)
Delete: A27 Assembly, AM Modulator 1-004873-001 88869

Table 3-1. Parts List for Main Assemblies and Chassis (Cont)

Change F1 to: Fuse, slo-blo, 3/4 Amp, 250 V 1-924000-017 71400 MDL-3/4
Table 3-1. Parts List for Main Assemblies and Chassis (Cont)
Delete: L5 Inductor, fixed, 1-906022.005 20525 13-10-10
10 uH, 440 mA
Table 3.9, Parts List for 100 Hz, 1 kHz, 10 kHz and 100 kHz Decade Assembly, A3A, A3B, A3C, A3D
Change C2 to0: Capacitor, fixed, mica, 1-900003-034 72136 DMI15F151J
150 pF, £5%, 500 V dc
Change C11 to; Capaciltor, fixed, mica, selected, 1-900003-008 72136 DMI15CI100K

10 pF nominal, 5%, 500 V dc
Table 3-9. Parts List for 100 Hz, 1 kHz, 10 kHz and 100 kHz Decade Assembly, A3A, A3B, A3C, A3D (Cont.)
Below L5, Add: L6  Inductor, fixed, 220 uF " 1-906003-04 1 43543 DD220
Table 3.9, Parts List for 100 Hz, | kHz, 10 kHz and 100 kHz I%ecade Assembly, A3A, A3B, A3C, A3D (Cont)

Delete: R23 Not used

R24 Resistor, fixed, composition, 1-945000-033 01121 CB4711
470 chm, £10%, 1/4 W

A-3



Table 3-13, Parts List for Gain Control Amp/Amplitude Modulator Assembly, A7

Change C24,C32 to:  Capacitor, fixed, mica, 1-900003-008 73136 DMI15C100)
10 pF, £5%, 500 V d¢

Change C39 to; Capacitor, fixed, standoff, 1-900044-001 01121 SS5D-4T71W
470 pF, - 0% +100%, 500 V d¢

Change C40,C42 to:  Capacitor, fixed, mica, selected, 1-900003.002 72136 DM15C020C
2 pF nominal, £0.5 pF, 500 V dc

Delete: €43 Capacitor, fixed, mica, 1.900003-047 72136  DMISF471)
470 pF, £5%, 500 V dc

Add:; CR1,CR2 Diode, germanium 1-913005-001 03877 IN273

V=30V, I=100 mA
Below L13, Add: L14 Not used

L15 Inductor, fixed, 1-945000025 88869
5 turns
Ll6 Inductor, fixed, 1-945000-053 BB869
S turns
Change R15 to: Resistor, fixed, composition, 1-945000-021 01121 CB4701
47 ohm, £10%, 1/4 W
Change R21 to: Resistor, fixed, composition, selected,  1-945000-053 01121 CB2231
22 kilohm nominal, £10%, 1/4 W
Change R22 to: Resistor, fixed, composition, selected,  1-945000-025 01121 CB1O11
100 ohm nominal, £10%, 1/4 W
Change R25 to: Resistor, fixed, cmRPosition, 1-945000-119 01121 CB1605
16 ohm, £5%, 1/4
Change R26, R27 to:  Resistor, fixed, composition, 1-945000-149 01121 CB3015
300 ohm, £5%, 1/4 W
Delete; R28, R30 Resistor, fixed, compaosition, 1-945000-149 01121 CB3015
300 ohm, 5%, 1/4 W
Delete: R29 | Resistor, fixed, cur&Pnsillnn. 1-945000-120 01121 CB1805
18 ohm, 5%, 1/4

Table 3.21. Parts List for AM Modulator Assembly, A27
Delete: R4 and all information
Figure 4-6, Schematic Diagram, .1, 1, 10, 100 kHz Decade Assemblies (A3A, A3B, A3C, A3D)
Change C2 to: 150 pF
Change C11 to: *10pF
Delete: R24,470, and replace with an inductor, L6, 220 uH
Figure 4-11. Schematic Diagram, Gain Control Amp/Amplitude Modulator Assembly (A7) and FL2

Delete: Entire schematic diagram and replace with attached Figure 4-11.
Figure 4-20. Schematic Diagram, AM Modulator Assembly, A27. :

Delete: R4, 47, and replace with a straight line
Figure 4-24, Detailed Block Diagram, Model FM-10CS (Sheet | of 2)

Change the 115 VAC fuse designation to: 0.75A
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Change the diagram as illustrated below:
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Page 4-47/4-48: Figure 4-24. Detailed Block Diagram, Model FM-10CS {Sheet 2 of 2)
Remove FL2 from A7-4 (input) and replace with a straight line.
Add: FL2 between A7-6 and Z1-L

Change the diagram as illustrated below:
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Section |
THEORY OF OPERATION

1.1 INTRODUCTION

This section contains the circuit description of the Model
FM-10CS Mainframe, The information is presented to assist
the user in the troubleshooting and maintenance of the
instrument, See the Simplified Block Diagram, Figure 1-2,
the Detailed Block Diagram, Figure 4-24, and the Sche-
matic Diagrams, Figure 4-1 thru 4-23.

1.2 GENERAL

The Model FM-10CS is a direct synthesizer. The output
signal of the frequency synthesizer consists of various
frequencies which are derived from the 10 MHz TCXO
(temperature compensated crystal oscillator) by a process
of frequency division and multiplication. These frequencies
are mixed, filtered, and amplified to produce the output
signal. Harmonic oscillators and phase lock loops of the
indirect synthesizer are eliminated by this method. The
residual FM which can result from a loop closure technique
is completely eliminated. All of the frequencies are selected
by the Frequency switches and each frequency is instantly
available at the output receptacle.

Each step in the mixing process is filtered to minimize the
spurious responses which are close to the desired frequency.

The internal signal which supplies the reference for the
frequency meter also functions as an extremely accurate
signal generator,

Precise audio signals may also be generated by means of a
special adaptation of the beat-note circuitry and are
available at the front panel.

1.3 DETAILED THEORY

1.3.1  TCXO, Primary Dividers and Multipliers
(See Figure 4-24)

The output of the temperature-compensated crystal
oscillator (TCXO), A1ASAL, is applied to 10 MHz buffer,
A1A5Q5, and then to the TIMEBASE switch, 513. When
the TIMEBASE switch is at the INT position, 49 V supply
is applied to the TCXO and the buffered output is applied
to 10 MHz buffer A1ASQ1 and to the TIMEBASE recep-
tacle, J2. With the TIMEBASE switch in the EXT position,
an external 10 MHz signal with an accuracy greater than |
ppm may be applied to the TIMEBASE receptacle to
increase the accuracy of the instrument,

The output of the 10 MHz buffer is also applied to the 10
MHz buffer, A11Q3, and is amplified by 10 MHz amplifier,
A11Q5, This output is designated “10 MHz #1" and is used
to supply the basis for the 60 MHz to 150 MHz frequency
generators, The output of A11Q3 is also applied to 10 MHz
amplifier, A1A2Q1. The output of this amplifier is desig:
nated “10 MHz #2" and is applied to Phase Modulation
Assembly, A1A6, and to terminal | of the rear connector
of the Model OAM-1, ODM-1 or MDM-1 module and to
terminal 5 of the back connector of the RFM module.

The output of 10 MHz amplifier A1A2Q1 is also amplified
by 10 MHz amplifier, A1A2Q2 and divided by 5 by
AIA2UIA. The 2 MHz output is buffered by A1A20Q5
and multiplied by 3 by frequency multiplier, A2Q5. The 6
MHz output is amplified by A206 and buffered by A207.
This output is applied to the 1 MHz Decade Assembly, A6,
when the MODE switch, S9H, is in the GEN MOD CAL
position, and is also applied to the 100 Hz Decade Assembly,
A3A, when the VCO switch, S8B, is in the OUT position.
When the VCO switch is in the OUT position, the output of
A207 is also applied to the 1 kHz Decade Assembly, A3B,
the 10 kHz Decade Assemby, A3C, and the 100 kHz
Decade Assembly, A3D, when the 100 Hz, 1 kHz and 10
kHz decade switches, respectively, are in the V position.
This output (output of A2Q7) is also applied to the 1 MHz
Decade Assembly, A6, when the MODE switch, S9H, is in
either TONE GEN, GEN or the MEAS position.

The 2 MHz output of A1A2UIA is also divided by 2 by
A1A2ULB and the | MHz output is buffered by A1A2Q4
and multiplied by 9 by frequency multiplier A202. A2Q3
and A204 amplify the 9 MHz and the amplified output is
applied to the 100 Hz, 1 kHz, 10 kHz and 100 kHz Decade
Assemblies, A3A, A3B, A3C and A3D respectively. The
output of A2Q4 is also applied to terminal 24 of the back
connector of the RFM module.

The 1 MHz output of AlA20Q4 is also applied to ACC
receptacle, J3-D and to 1 MHz amplifiers, Al1A2Q7 and
A1A208, where the 1 MHz voltage is rectified and doubled
by AIA2CR4 and AIA2CRS and utilized as a voltage
reference for ALC amplifier, A1A2US and A1A2U6.

The | MHz output of A1A2UIB is also divided by 10 by
AlA2U2 and the 100 kHz output is buffered by A1A20Q3
and applied to Frequency Generator Assemblies Al2 thru
A21. The 100 kHz output of A1A2U2 is applied to terminal
4 of the back connector of the Model FIM-3.

132 VCO Circuitry

The voltage-controlled oscillator (VCO) A2Q10, which
rovides the 0—100 Hz component of the final synthesized
requency, is controlled by a +9 V de voltage varied by the

VCO control, R1, when the VCO switch, S8A, is not in the

OUT position, R1 is part of the front panel 0—100 Hz

control. The dc voltage varies the capacitance of the VCO

control/frequency modulator, A2CR1 and A2CR2 (variable-
capacitance diodes) which provide a tuning range of 5 MHz
to 6 MHz. The output signal of the VCO oscillator circuit is
amplified by A2Q9 and A2Q8 and the amplified output

signal is applied to the VCO switch, S8B. The 5 MHz to 6

MHz output of the VCO Assembly is switched to the 100

Hz. | kHz, 10 kHz or 100 kHz Decade Assemblies when

any of these Frequency switches are at the V position.

When the 0—100 Hz control, 87, is at the OUT position,
the VCO is switched off and the 6 MHz signal supplied

from A2 is routed to the 100 Hz Decade Assembly.

11
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Frequency Synthesis Circuitry
100 Hz Decade

The 100 kHz from the 100 kHz buffer, A1A203,
is applied to the 3.6 MHz to 4.5 MHz sections of
Frequency Generator Assemblies, A21 thru Al2
respectively, The 100 kHz is multiplied by Q1,
filtered by Y2, and amplified by Ul. Q8 is a
buffer. The 10 outputs (3.6 MHz to 4.5 MHz) are
applied to 100 Hz switch, S4A.

The & MHz from A2Q7 or the VCO output of
A20Q9 is applied to the 100 Hz Decade Assembly,
A3A, depending upon the position of the VCO
switch, S8B. This frequency is divided by ten by
A3IAUL. The 9 MHz from A204 is mixed with this
signal at A3AU2 and the sum frequency is applied
to mixer A3AU3. The 3.6 MHz to 45 MHz
frequency selected by 100 Hz Frequency switch,
S4A, is also applied to this mixer, The difference
frequency is filtered, amplified and then applied to
1 kHz Decade Assembly, A3B, through 100 Hz
Frequency switch, S4C,

I kHfz Decade

The 1 kHz Decade Assembly, A3B, is identical in
all respects to the 100 Hz Decade Assembly, A3A,
except the 1 kHz Fre%;.lency switch, S5A, applies
the 3.6 MHz to 4.5 MHz frequencies to the mixer
A3BU3,

10 kHz Decade

The 10 kHz Decade Assembly, A3C, is identical in
all respects to the 100 Hz Decade Assembly, A3A,
except the 10 kHz Frequency switch, S6A, applies
the 3.6 MHz to 4.5 Hﬂz frequencies to the mixer
A3CU3,

100 kHz Decade

The 100 kHz Decade Assembly, A3D, is identical
in all respects to the 100 Hz Decade Assembly,
A3A, except the 100 kHz Frequency switch, STA,
applies the 3.6 MHz to 4.5 MHz frequencies to the
mixer A3DU3,

I MHz Decade

3.6 MHz to 4.5 MHz is also applied to the 36 MHz
to 45 MHz section of A21 thru Al2, respectively,
from amplifier-limiter Ul. The 3.6 MHz to 4.5
MHz signals are multiplied by ten and applied to
the 1 MHz Decade Reed Switch Assembly, AdA,
The output of the 100 kHz decade, A3D, is
applied to the input mixer, A6UL-L, when the 100
kHz Frequency switch is in any position except V
and the MODE switch, S9H, is in any position
except GEN MOD CAL. (In the GEN MOD CAL
position, 6 MHz from the 6 MHz buffer, A2Q7, is
applied to the mixer, A6U1-L. 90 MHz #1 derived
from the 60 MHz to 150 MHz section of A18 is
applied to the mixer A6U1-R; the sum frequency,
96 MHz, is applied to mixer A6U2-L.)

1 MHz Frequency switch, S3A and 53B, selects
the 36 MHz to 45 MHz from the A21 thru Al2

h.

assemblies, respectively, and applies one of the
frequencies to mixer A6U2-R. The difference
frequency is applied to mixer ABZ1-X.

10 MHz Decade

700 MHz is applied to mixer ABZ1-L and the sum
frequency is applied to mixer Z2-R through
amplifiers, ABQ7, A8Q6, and bandpass filter, FL1.

NOTE

The L and R ports of Z2 are interchange-
able and have been factory selected for
maximum attenuation of spurious signal
outputs.

The 60 MHz to 150 MHz sections of the A21 thru
Al2 Frequency Generator Assemblies derive their
frequencies from the 10 MHz #1 signal. This is
multiplied by Q6 and amplified by Q10 and Q11.
There are two outputs on these sections, 60 MHz
to 120 MHz #1 outputs and 70 MHz to 150 MHz
#2 outputs,

The 70 MHz to 150 MHz #2 outputs are applied
to 10 MHz Decade Reed Switch Assembly, A4B,
with the exception of 70 MHz #]. These fre-
quencies are selected by 10 MHz Frequency
switch, S2A, S2B and 52C and one frequency is
applied to mixer, Z2-X via AM modulator A27A1,

The difference frequency, 600 MHz to 700 MHz, is
applied via filter, FL2, to the gain control amp-
lifier (GCA), ATQ8 and ATQ9 where automatic
leveling is accomplished.

The output of the GCA is applied to mixer Z]-L,
1086 MHz Decade

The 70 MHz #2 signal and the 80 MHz to 110
MHz #1 signals from the 60 MHz to 150 MHz
Frequency Generator Assemblies are applied to
the' buffer amplifiers on Buffer Amplifier
Assembly, All, and the amplified outputs are
applied to the 700 MHz to 1100 MHz Multiplier
Assembly, A10, where the frequencies are mul-
tiplied by five and by two to produce 700 MHz to
1100 MHz frequencies which are applied to the
100 MHz Diode Switch Assembly, A9,

The 120 MHz #1 signal from the Frequency

Generator Assembly, Al5, is applied to the 1200

MHz Multifller Assembly, A5, where the 120 MHz

is amplified and multiplied by five and by two to
rovide 1200 MHz which is applied to the 100
Hz Diode Switch Assembly, A9.

The 700 MHz to 1200 MHz signals at the 100 MHz
Diode Switch Assembly input are selected by the
100 MHz Frequency switch, S1A and S1B, and
one frequency is applied to mixer Z1-R. The
difference frequency is applied to the RF OUT.
PUT receptacle via the RFM module,

Programming Circuitry
The 1 MHz Frequency switch, 83, and the 10 MHz



Frequency switch, S2, and the 100 MHz Fre-
quency switch, S1, are interconnected so that
when the MODE switch is at the MEAS position,
the synthesizer frequency is 11 MHz higher than
the Frequency switch positions. In the GEN
position, the frequency of the synthesizer is the
same as the Frequency switch positions. In the
GEN MOD CAL position the synthesizer is at 11
MHz for any frequency switch position,

In the TONE GEN mode the synthesizer fre-
uency is 11 MHz plus any frequency set by the
requency switches to the right of the 1 MHz

Frequency switch,

Typical Frequency Synthesis (See Figure I-1)

An example of frequency synthesis of 12345678
MHz is as follows:

For this example, the Frequency switches and
0—100 Hz control are set to 123.45678 MHz,

When the 0—100 Hz control is set to 8, the VCO
output frequency is 5.2 MHz, This is divided by 10
in the 100 Hz Decade Assembly, A3A, to produce
520 kHz, which is mixed in A3JAU2 to produce
9.52 MHz.

When the 100 Hz Frequency switch is set to 7, the
generator output frequency selected is 4.3 MHz.
The 9.52 MHz is mixed with the 4.3 MHz in
mixer, A3AU3 to produce a difference frequency
of 5.22 MHz.

The 5.22 MHz is divided by ten by A3BUI to pro-
duce 522 kHz which is mixed with 9 MHz in mixer
U3BU2 to produce a sum frequency of 9.522
MHz. The | kHz Frequency switch selects 4.2
MHz in the 6 position and mixes with the 9,522
MHz in mixer, A3BU3, to produce a difference
frequency of 5.322 MHz.

The 5.322 MHz is divided by ten by A3CUI to
produce 543,22 kHz. This is mixed with 9 MHz in
A3CU2 to produce a sum frequency of 95322
MHz. With the 10 kHz Frequency switch in the 5
position, 4.1 MHz is selected and mixed with the
95322 MHz in mixer, A3CU3, to produce a
difference frequency of 54322 MHz.

The 5.4322 MHz is divided by ten by A3DUI to
produce 543,22 kHz. This is mixed with 9 MHz in
A3DU?2 to produce a sum frequency of 9.54332
MHz. With the 100 kHz Frequency switch in the 4
position, 4,0 MHz is selected and mixed with the
954322 MHz in mixer, A3DU3, to produce a
difference frequency of 5.54322 MHz.

The 5.54322 MHz is mixed with the 90 MHz #1 in
mixer, A6UL, to produce a sum frequency of
9554322 MHz. The 1 MHz Frequency switch
selects 39 MHz in the 3 position and mixes with
the 95.54322 MHz in mixer, A6U2, to produce a
difference frequency of 56.54322 MHz,

The 56.54322 MHz is mixed with 700 MHz in
mixer, ASZ1, to produce a sum frequency of
756.54322 MHz. The 10 MHz Frequency switch
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Figure 1-1. Typical Frequency Synthesis
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selects 80 MHz in the 2 position and mixes with
the 756.54322 MHz in mixer, £2, to produce a
difference frequency of 676.54322 MHz.

The 100 MHz Frequency switch selects 800 MHz
in the | position which is mixed with the

67654322 MHz in mixer, Z1, to produce a,

difference frequency of 12345678 MHz which is
presented to the RF OUTPUT receptacle of the
RFM module,

1.34  ALC Circuitry

The automatic level control (ALC) detector in the RFM
module provides a de output proportional to the RF level
at its input, This de level is applied to the ALC dc amplifier,
AlA2US and ALA2UG6, The amplified output is buffered
by AIA2Q6 and applied to the gain control amplifier
(GCA) ATQ8 and A7Q9, which controls the level of
synthesizer signal that is applied to the RF OUTPUT
receptacle of the RFM module, This signal is continuously
monitored by the ALC detector and the output level is
continuously corrected. The GCA amplifier has a dynamic
range of 28 dB so that the output level will be corrected
throughout the temperature range specification of the
instrument.,

1.3.5  Measure Input Circuitry

The signal applied to the MEASURE INPUT receptacle of
the RFM module is mixed with the synthesizer output
{offset 11 MHz higher in frequency by the 1 MHz, 10 MHz
and 100 MHz programming circuitry) to produce an 11
MHz IF signal when the Model FM-10CS Frequency
switches are at the same position as the incoming signal
frequency. The 11 MHz IF signal is mixed with the 9 MHz
developed on the A2 assembly, to produce a 2 MHz IF

signal.

This 2 MHz IF signal is applied to three 2 MHz buffers,
ALAS02, A1A5Q3 and A1AS504, and the buffered outputs
are applied to the ACC receptacle, 13-A, on the back panel
{(#1); to the Model OAM-1, ODM-1 or MDM-1 module to
detect any modulation on the signal (#2); and to the Model
FIM-3, respectively (#3).

The 2 MHz IF (#2) applied to the Model OAM-1, ODM-1 or
MDM-1 module is utilized to demodulate any modulated
signals at the MEASURE INPUT receptacle. The recovered
audio is applied to the VOLUME control when the
MEASURE MODE AUDIO OUTPUT switch, 512, is in the
RECOVERED AUDIO position and the MODE switch,
S9G, is in the MEAS position. Also the recovered audio is
applied to the VOLUME control when the MODE switch,
§9G, is in the GEN MOD CAL position.

The 2 MHz IF (#3) applied to the Model FIM-3 is mixed
with 2.1 MHz derived from the 4.2 MHz from the A18
Frequency Generator Assembly (which is divided by 2 to
produce 2.1 MHz) to derive a 100 kHz IF signal. This 100
kHz IF is applied to a discriminator. The Model FIM-3
meter connected to the discriminator output will indicate
any deviation from 100 kHz and display this deviation up
to a maximum of £15 kHz,

A high level 2 MHz IF signal output is available at the back

panel ACC receptacle, J3-F, for driving the detector for the
spectrum monitor display when using the Model ODM-1.

1-4

(Factory installed only on serial numbers suffixed with
05229 and above).

A remote meter may be plugged into the REM METER
receptacle, J4, if a display is required at a distance from the
Model FM-10CS. The Model FIM-3 meter will be dis-

connected at this time.

Also, the 100 kHz IF is mixed with 100 kHz derived from
A1A2U2 and the difference frequency (error frequency)
will operate the BEAT lamp at the rate of the error fre-
quency.

Also, the error frequency is applied to the VOLUME
control, R2, when the MEASURE MODE switch, S12A, is
in the BEAT NOTE position and the MODE switch, 59G, is
in the MEAS position.

The output of the VOLUME control is amplified by
A1A6U2 and the amplified output is applied to the speaker,
Headphones or a remote speaker may be plugged into
the AUDIO/TONE OUTPUT receptacle, J5, if desired. The
internal speaker will be disconnected at this time.

The Model FIM-3 module is equipped with a SQUELCH
switch. When the SQUELCH switch is ON and the
OPERATE lamp is lit, the diode switch in the Model FIM.-3
is turned off and the diode switch, CR4, in the Mainframe
is turned on. This allows the recovered audio from the
MOD module to reach the speaker when modulation
is being measured by the Model FM-10CS system.

1.3.6  Frequency Modulation Circuitry

For peak deviation up to 18 kHz either an external signal
may be applied to the Model ODM-1 or MDM-1 module
EXT MOD receptacle or the internal modulator within the
Model ODM-1 or MDM-1 module may be utilized. The FM
audio signal is applied to the FM audio buffer, A1A6Q1,
when the MODE switch, SOE, is in either the GEN or the
GEN MOD CAL position and the GENERATOR
MODULATION switch, 511, is in the ON position.

The 10 MHz #2 signal is buffered by A1A6Q2, phase
modulated by variable capacitance diodes, A1A6CRI] and
ALAGCR2, limited by high-gain limiter amplifier A1A6U1,
then multiplied by 7 to produce the 70 MHz #3 signal, The
70 MHz #3 signal is further multiplied by 5 and by 2 by
ABQ1 and ABQ3 respectively to produce 700 MHz which is
applied to mixer ABZ1. This mixer is part of the frequency
synthesizer circuitry,

The audic modulating signal from buffer, A1A6Q1, is
applied to the phase modulator, AIAGCR1 and AlA6CR2,
through the A1A6R5 and A1AG6CE network to provide a
response characteristic decreasing 6 dB per octave with
frequency throughout the audio range to convert the phase
modulator characteristic of the modulator to the desired
FM characteristic. This frequency modulates the 70 MHz
#3 signal, which in turn fra;u:ncy modulates the fre-
quency synthesizer signal at ABZ],

For peak deviations up to 60 kHz, an audio signal must be
applied to the ACC receptacle, J3-B, on the back panel.
This signal is applied to the FM linearity control R3, which
is part of the \HCD control. The output of this control is
applied to the VCO control/frequency modulator, A2CR1
and A2CR2, which frequency modulates the VCO oscillator,




A2010. The VCO oscillator output frequency modulates
the synthesizer signal whenever the VCO switch, S8B, is not
in the OUT position and one of the 100 Hz, 1 kHz, 10 kHz
or 100 kHz Frequency switches is in the V position.

1.3.7  Amplitude Modulation Circuitry

An external audio signal may be applied to the EXT MOD
receptacle of the Model OAM-1, module or the internal
modulator within the Model OAM-1, module may be
utilized. The audio signal is applied to the 100% AM
Modulator Assembly, A27, when the GENERATOR MOD-
ULATION switch, S11, is in the ON position and the
MODE switch, 59F, is in either the GEN or GEN MOD
CAL position. The 100% AM Modulator Assembly modu-
lates the synthesizer signal.

1.3.8  Tone Generator Circuitry

The frequency synthesizer is set by the 1 MHz, 10 MHz and
100 MHz programming switches to produce 11 MHz plus
any Freguency switch position to the right of the 1 MHz
Frequency switch. This frequency is mixed with 9 MHz in
the RFM module to produce an [F signal of 2 MHz + which
is applied to the 2 MHz IF buffer A1A5Q4. The buffered 2
MHz + is applied to the Model FIM-3 where it is mixed with
2.1 MHz producing a 100 kHz + IF signal which is mixed
with 100 kHz to produce the frequency set on the
Frequency switches to the right of the | MHz Frequency
switch. This tone frequency is applied to the VOLUME
control when the MODE switch, S9G, is set to the TONE
GEN position. The tone frequency is then amplified by
AlA6U2 and the amplified output is available at the
AUDIO OUTPUT/TONE OUTPUT receptacle J5.

1.3.9  Sweep Circuitry

The SWEEP RATE potentiometer, R11, controls the
repetition rate of the sweep oscillator, A25Q1. The sweep
output of buffer A25Q2, is applied to the SWEEP WIDTH
control, R12, and amplified by A2504. It is then applied to
the VCO on A2 via the SWEEP switch and relay A25K1.
The sweep output of buffer A25Q2 is also applied to the
HORIZONTAL SIZE control, R13, and then to the
HORIZONTAL OUTPUT receptacle, J10.

The RF detector, A26, is accessible from the front panel by
the DETECTOR INPUT receptacle, J11, and the VER-
TICAL OUTPUT receptacle, J12.

1.3.10 Power Supply Circuitry

Ac operation may be accomplished by connecting the ac
power cord to either 115V rms or 230V rms and by
placing the AC/DC switch, 514, to the AC position and
115/230 'V switch, 515, to the appropriate position. When
the power switch, S10A, is not in the OFF position,
transformer, T1, is energized and bridge rectifier, CR3
rectifies the transformer output voltage and applies
approximately +17V dc to the reverse voltage protector,
A1A3CR7.

The 49 V dc output #1 at TB3-1, 2 is sampled by +9 V #1
adjustment potentiometer A1A3R7. Error amplifier
ALA3Q1 compares this level with the level at the cathode
of reference diode A1AICR4 and amplifies this difference
and the buffered output is applied to series regulator, Q1.
Q1 regulates the +9 V #1,

The +9 V dc output #2 circuitry is identical to the +9 V dc
output #1 which is explained above,

The +9 V dc #2 output operates POWER lamp, D51, and is
applied to ACC receptacle, J3-E, on the back panel, and to
the RFM and the Model OAM-1, ODM-1 or MDM-1
modules.

Overload protector, A1A3Q7 and A1A3CRG, prevents the
output voltage at terminal A1A3-9, 10 from exceeding
approximately +12V dc. The +12V dc is applied to
A1AGU2 and the Model FIM-3,

12V dc operation may be accomplished by connecting an
external +12 'V supply to the 12 VDC receptacle using the
12V dc power cable provided. When the POWER switch,
S10B is not in the OFF position and the AC/DC switch,
5§14, is in the DC position the +12 V is applied to the Power
Supply Assembly, AIlA3, and regulated at +9V as
explained in the ac operation above.
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Figure 1.2, Simplified Block Diagram.
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