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SINGER 
INSTRUMENTATION 

The Singer Company, Los Angeles Operation • 5340 Alia Road, Los Angeles, Ca, 90066 



WARRANTY 

THE SINGER COMPANY, LOS ANGELES OPERATION, (SELLER) warrants each new 
instrument to be free from defects in material 'and workmanship, effective after delivery to 
the original purchaser as follows: 

TCXO Oscillator ...................................................... 2 Years 
Electrical and Electronic Measuring Instruments ....... 1 Year 

Repair or replacement (at our option) without charge (F.O B. factory) will be effected when 
our examination satisfactorily indicates that defects are due to workmanship or materials. 
Electron tubes, semiconductors, batteries, fuses, lamps, thermoelements, and F~atioTran 
potentiometers are excluded from warranty coverage. Warranty returns must first be author
ized by the factory. 

If the instrument or any portion thereof, has been abused, misused, damaged by accident or 
negligence, or if any serial number or seal has been removed or altered, the warranty is void. 

This warranty is in lieu of all other warranties, express or implied INCLUDING THE IM
PLIED WARRANTY OF MERCHANTABI LlTY, or fitness for a particular purpose. In no 
event shall the SELLER be liable for INCIDENTAL OR CONSEQUENTIAL damages. The 
SE LLER neither assumes, nor authorizes any person to assume for it, any other liability in 
connection with sales of instruments manufactured by SELLER. 

With respect to repairs, the foregoing warranty shall apply for a period of ninety days to 
the repaired portion. 

THE SINGER COMPANY, LOS ANGELES OPERATION 
5340 Alia Road, Los Angeles, California 90066 

REPAIR AND MAINTENANCE 

Instruments should be returned only on prior authorization from the Singer Representative 
or the factory. You will be advised of detailed shipping instructions at that time. Return 
the instrument to the factory Prepaid. Validity of warranty will be determined by the 
factory. 

Chargeable repairs: I f requested, an estimate of charges will be made prior to repairs. Please 
provide us with the following information in order to expedite the processing of your 
instrument: 

1. Model or Type 
2. Serial Number 
3. Description of trouble( 1) 
4. Approximate date instrument 

was placed in operation. 

5. Approximate number of hours in use. 
6. Has maintenance action been previously 

requested. 
7. Other comments. 

(1) Include data on symptoms, measurements taken, suspected location of trouble, maintenance action taken and any other 
relevant data. 



NOTE: 

The following information is presented to indicate the serial number effectivity 
of the RFM-10A and RFM-10B sections presented in this manual. 

Sections referenced to RFM-10A are intended for serial numbers 101 thru 500. 

Sections referenced to RFM-10B are intended for serial numbers 101 thru 125. 

Sections referenced to RFM-10A and RFM-10B are intended for RFM-10A serial 
numbers 501 and above and RFM-10B serial numbers 126 and above. 
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SECTION III 

THEORY OF OPERATION 

3.1 INTRODUCTION TO FM-10C SYSTEM 

This section contains the theory of operation of 
the mainframe and all plug-in modules. The information is 
presented to assist the user in understanding the circuitry 
employed and is also useful in troubleshooting and 
maintenance of the equipment. 

3.2 MAINFRAME, MODEL FM-10C 

3.2.1 Introduction 

.This section contains the theory of operation of 
the FM-I0C mainframe. The information is presented to 
assist the user in the troubleshooting and maintenance of 
the unit. Refer to simplified block diagram, figure 3-1 and 
detailed block diagram, figure 5-34, and the schematic 
diagrams, figures 5-1 through 5-20. 

3.2.2 General 

The FM-IOC is a direct synthesizer. The output 
signal of the frequency synthesizer consists of various 
frequencies which are derived from the 10 MHz TCXO 
crystal oscilllator by a process of frequency division and 
multiplication. These frequency elements 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 which 
represent the decade elements are selected by the decade 
switches. Each frequency is instantly available at the 
output. 

Each step in the mlxmg 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 source. 

Precise audio signals may also be generated 
through a special adaptation of the beat-note circuitry and 
are available at the front panel. 

3.2.3 TCXO, Primary Dividers, and Multipliers 

The output -""bf the temperature-compensated 
crystal oscillator (TCXO), AIA5Al, is applied to the 
TIMEBASE switch, S13. When the TIMEBASE switch is at 
the INT position, the TCXO output is applied to the 10 
MHz buffe:r, AIA5Ql, and the buffered output is applied 

; to the TIMEBASE jack on the rear panel. With the 
TIMEBASE switch in the EXT position, an external 10 

~ MHz signal with an accuracy greater than 1 ppm may be 
applied to the TIMEBASE jack to increase the accuracy of 
the instrument. 

The output of the 10 MHz buffer is also applied to 
the 10 MHz buffer, AIIQ3, and is amplified by 10 MHz 

. amplifier, AllQ5. This output is designated "10 MHz #1" 
and is used to supply the basis for the 60 to 150 MHz 
frequency generators. The output of All Q3 is also applied 
to 10 MHz amplifier, AIA2Ql. The output of this amplifier 
is designated "10 MHz :#:2" and is applied to phase 
modulation board, AIA6, and to terminal 1 of the rear 
connector of the MOD module and to terminalS of the rear 
connector of the RF module. 

. The output of 10 MHz amplifier AIA2Ql is also 
': amplified by 10 MHz amplifier, AIA2Q2 and divided by 5 

by AIA2UIA. The 2 MHz output is buffered by AIA2Q5 
, and applied to frequency multiplier, A2Q5. The 6 MHz 

output is amplified by A2Q6 and buffered by A2Q7. This 
output is applied to the 1 MHz decade board, A6, when the 
MODE switch, S9H, is in the GEN MOD CAL position, and 
is also applied to the 100Hz decade board, A3A, when the 
VCO switch, S8B, is in the OUT position. When the VCO 
switch is in the OUT position, the output of A2Q7 is also 
applied to the 1 kHz decade board, A3B, the 10 kHz 
decade board, A3C .. and the 100 kHz decade board, 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 board, A6, 
when the MODE switch, S9H, is in either TONE GEN, GEN 
MOD CAL or the MEAS position. 

The 2 MHz output of AIA2UIA is also divided by 
2 . by Al A2Ul B and the 1 MHz output is buffered by 
AIA2Q4 and multiplied by 9 by multiplier A2Q2. A2Q3 
and A2Q4 amplify the 1 MHz and the amplified output is 
applied to the 100 Hz, 1 kHz, 10kHz and 100 kHz decade 
,boards, A3A, A3B, A3C and A3D respectively. The output 

. of A2Q4 is also applied to terminal 24 of the rear 
l connector of the RF module. 

The 1 MHz output of AIA2Q4 is also applied to 
rear connector ACC jack, J3-D and to 1 MHz amplifiers, 
AIA2Q7 and AIA2Q8, where the 1 MHz voltage is 
rectified and doubled by AIA2CR4 and AIA2CR5 and 
utilized as a voltage reference for ALC amplifier, AIA2U5 
and AIA2U6. 
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The 1 MHz output of AIA2UIB is also divided by 
10 by AIA2U2 and the 100 kHz output is buffered by 
AIA2Q3 and applied to frequency generator boards A12 
through A21. The 100 kHz Qutput of AIA2U2 is applied to 
terminal 4 of the rear connector of the FIM module. 

3.2.4 VCO Cir~uitry 

The voltage-controlled oscillator (VCO) A2Q10, 
which provides the 0-100 Hz component of the final 
synthesized frequency, is controlled by a +9V dc voltage 
adjusted by variable resistor, Rl, when the VCO switch, 
SSA, 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 to 6 MHz. The output signal of 
the· VCO oscillator cirucit is amplified by Q9 and Q8 and 
the amplified output signal is applied to the VCO switch, 
SSB. The 5-6 MHz output of the VCO board is switched to 
the 100 Hz, 1 kHz, 10 kHz or 100 kHz decade boards when 
any of these decade switches are at the V position. When 
the 0-100 Hz control, S7, 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 board. 

3.2.5 Frequency Synthesis Circuitry 

100 Hz Decade 

The 100 kHz from the 100 kHz buffer, A1A2Q3, 
is applied to the 3.6 to 4.5 MHz sections of frequency 
generator boards, A21 through A12 respectively. The 100 
kHz is multiplied by Ql, filtered by Y2, and amplified by 
UI. Q8 is a buffer. The 10 outputs (3.6 to 4.5 MHz) are 
applied to 100 Hz switch, S4A. 

The 6 MHz from A2Q7 or the VCO output of 
A2Q9 is applied to the 1'00 Hz decade board, A3A, 
depending upon the position of the VCO switch, S8B. This 
frequency is divided by ten by A3AUI. The 9 MHz from 
A2Q4 is mixed. with this signal at A3AU2 and the sum 
frequency is applied to mixer A3AU3. The 3.6 to 4.5 MHz 
frequency seleC'fed by 100 Hz frequency decade switch, 
S4A, is also applied to this mixer. The difference frequency 
is filtered, amplified and then applied to 1 kHz decade 
board, A3B, through 100 Hz decade switch, S4C. 

1 kHz Decade 

The 1 kHz decade board, A3B, is identical in all 
respects to the 100 Hz decade board, A3A, except the 1 
kHz decade switch, S5A, applies the 3.6 to 4.5 MHz 
'frequencies to the mixer A3BU3. 

10kHz Decade 

The 10 kHz decade board, A3C, is identical in all 
respects to the 100 Hz decade board, A3A, except the 10 
kHz decade switch, S6A, applies the 3.6 to 4.5 MHz 
,frequencies to the mixer A3CU3. . :: . 

. 
100 kHz Decade 

The 100kHz decade board, A3D, is identical in all 
respects to the 100 Hz decade board, A3A, except the 100 
kHz decade switch, S7 A, applies the 3.6 to 4.5 MHz 
frequencies to the mixer A3DU3. 

1 MHz Decade 

3.6 to 4.5 MHz is also applied to the 36 to 45 MHz 
sec t ion of A21 through A 12, respectively, from 
amplifier-limiter UI. The 3.6 to 4.5 MHz signals are 
multiplied by ten and applied to the 1 MHz decade reed 

· switch assembly, A4A. The output of the 100 kHz decade, 
\ A3D, is applied to the input mixer, A6UI-L, when the 100 
· kHz 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, A6UI-L..90 MHz #1 
derived from the 60 - 150 MHz section of A18 is applied 
to the mixer A6UI-R; the sum frequency, 96 MHz, i~ 
applied to mixer A6U2-L.) 

1 MHz decade switch, S3A and S3B, selects the 36 
to 45 MHz from the A21 through A 12 boards, respectively, 
and applies one of the frequencies to mixer A6U2-R. The 
.difference frequency is applied to mixer A8Z1-L. 

II;. • 

10 MHz Decade 

700 MHz is applied to mixer A8Z1-L and the sum 
· frequency is applied to mixer Z2-R. 

Th~ 60 - 150 MHz sections of the A21 through 
A12 frequency generator boards derive their frequencies 
from the 10 MHz #1 signal. This is multiplied by Q6 and 
amplified by Q 1 0 and Q ~ 1. There are two outputs on these 
sections, 70 through 120 MHz #1 outputs and 60 ~ 150 
MHz #2 outputs. 

The 60 - 150 MHz #2 outputs are applied to 10 
MHz decade reed switch assembly, A4B~ with the exception 
of 70 MHz #1. These frequencies are selected by 10 MHz 
switch, S2A, S2B and S2C and one frequency is applied to 
mixer, Z2-L. 

The difference frequency is applied to the gain 
control amplifier (GCA), A 7Q8 and A 7Q9 where automatic 
leveling ~~. accomplished and applied to the amplitude 
modulator, A7CRI and A7CR2 .. 

The output of the amplitude modulator is applied 
to mixer ZI-L. 

100 MHz Decade 

The 70 MHz #2 signal and the 80 to 110 MHz #1 
signals from the 60 - 150 MHz frequency generator boards 
are applied to the buffer amplifiers on buffer amplifier 
<~oard, All, 'and the amplifie.4 ... ~l!!put8 are applied to the 
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700 tcr 11 00 'MHz multiplier board, Al 0, 'where the 
frequencies are multiplied by five and by two to produce 
700 to 1100 MHz frequencies which are applied to the 100 
MHz diode switch, A9. 

The 120 MHz #1 signal from the frequency , 
g,enerator board, A15, is· applied to the 1200 MHz 
multiplier board, A5, where the 120 MHz is amplified and 
multiplied by five and by two to provide 1200 MHz which 
is applied to the 100 MHz diode switch, A9. 

The 700 to 1200 MHz signals at the 100 MHz 
diode switch input are selected by the 100 MHz decade 
switch, SIA and SIB, and one frequency is applied to 
mixer ZI-R. The difference frequency is applied to the RF 
OUTPUT jack via the RF module. 

Programming Circuitry 

The 1 MHz switch, S3, and the 10 MHz switch, S2, 
and the 100 MHz switch, S 1, are interconnected so that 
when the MODE switch is at the MEAS position, the 
synthesizer frequency is 11 MHz higher than the frequency 
switch settings. In the GEN position, the frequency of the 
synthesizer is the same as the frequency switch settings. In 
the GEN MOD CAL position the synthesizer is at 11 MHz 
for any frequency.' s,witch setting. "". 

In the TONE GEN mode the synthesizer 
frequency is 11 MHz plus, any frequency set by the 
frequency switches to the right of the 1 MHz decade 
switch. 

Typical Frequency Synthesis 

An example of frequency synthesis of 123.45678 
MHz is as follows: 

For this example, the frequency switches and 
0-100 Hz dial are set to 123.45678 MHz. 

When the 0-100 Hz dial is set to 8, the VCO 
output frequency is 5.2 MHz. This is divided by 10 in the 
100 Hz decade board, A3A, to produce 520 kHz, which is 
mixed in A3AU2 to produce 9.52 MHz. 

When the 0-100 Hz 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 
produce 522 kHz which is mixed with 9 MHz in mixer 
U3BU2 to produce a sum frequency of 9.522 MHz. The 1 
kHz switch selects 4.2 MHz in the 6 position and mixes 
with the 9.522 MHz in mixer, A3BU3, to produce a 
dif~rence frequency of 5.32?- MHz~ ft. 

The 5.322 MHz is divided by ten by A3CUI to 
lProduce 532.2 kHz which is mixed with 9 MHz in A3CU2 
1to produce a sum frequency of 9.5322 MHz. With the 10_ 

kHz sWitch in the 5 position, 4.1 'MHz is selected and mixed 
with the 9.5322 MHz in mixer, A3CU3, to produce a 
difference frequency of 5.4322 MHz. 

The 5.4322 MHz is divided by ten by A3DUI to 
produce 543.22 kHz. This is mixed with 9 MHz in A3DU2 
to produce a sum frequency of 9.54322 MHz. With the 100 
kHz switch in the 4 position, 4.0 MHz is selected and mixed 
with the 9.54322 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 95.54322 
MHz. The 1 MHz decade 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, A8Z1, to produce a sum frequency of 756.54322 
MHz. The 10 MHz decade switch selects 80 MHz in the 2 
position and mixes with the 756.54~22 MHz in mixer, Z2, 
to produce a difference frequency of 676.54322 MHz. 

The 100 MHz switch selects 800 MHz in the 1 
position which is mixed with the 676.54322 MHz in mixer, 
ZI, to produce a difference frequency of 123.45678 MHz 
which is presented to the RF OUTPUT jack of the RF 
module. 

3.2.6 ALC Circuitry 

The automatic level control (ALC) detector in the 
RF module provides a dc output proportional to the RF 
level at its input. This dc level is applied to the ALC dc 
amplifier, AIA2U5 and AIA2U6. The amplified output is 
buffered by AIA2Q6 and applied to the gain control 
amplifier (GCA), A7Q8 and A7Q9, which controls the level 
of synthesizer signal that is applied to the RF OUTPUT 
jack of the RF 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. 

3.2.7 Measure Input Circuitry 

The signal applied to the MEASURE INPUT jack 
of the RF 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 FM-I0Cis in a zero-beat condition. 
The 11 MHz IF signal is mixed with the 9 MHz developed 
on the A2 board, to produce a 2 MHz IF signal. 

This 2 Mhz IF signal is applied to three 2 MHz 
buffers, AIA5Q2, AIA5Q3 and AIA5Q4 and the buffered 
outputs are applied to the ACC jack, J3-A, on the back 
panel; to the MOD module to detect any modulation on the 
signal; and to the FIM module, respectively. 
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The 2 MHz IF applied to the MOD module is 
utilized to demodulate any modulated signals at the 
MEASURE INPUT jack. The recovered audio is applied to 
the VOLUME control when the MEASURE MODE AUDIO 
OUTPUT switch, 812, 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, S9G, is in the 
GEN MOD CAL position. 

The 2 MHz IF applied to the FIM module is mixed 
with 2.1 MHz derived from the 4.2 MHz from the A18 
frequency generator board (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 FIM 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 remote meter may be plugged into REM 
METER jack, J4, if a display is required at a distance from 
the FM-10C instrument. The internal meter will be 
disconnected 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 frequency. 

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, S9G, is in the MEAS position. 

The output of the VOLUME control is amplified 1 

by A1A6U2 and the amplified output is applied to the 
speaker. Headphones or a remote speaker may be plugged 
into the AUDIO/TONE OUTPUT jack, J5, if desired. The 
internal speaker will be disconnected at this time. 

The 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 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 FM-10C system. 

3.2.8 Frequency Modulation Circuitry 

For peak deviation up to 18 kHz either an external 
signal may be applied to the MOD module EXT MOD jack 
or the internal modulator within the MOD module may be 
utilized. The FM audio signal is applied to the FM audio 
buffer, AIA6Ql, when the MODE switch, S9E, is in either 
the GEN or the GEN MOD CAL position and the 
GENERATOR MODULATION switch, SII, is in the ON 
position. 

The 10 MHz #2 signal is buffered by AIA6Q2 and 
multiplied by 7 to produce the 70 MHz #3 signal. The 70 
MHz #3 signal is further multiplied b~ 5 and by 2 by A8Q1 
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and A8Q3 respectively to produce 700 MHi which is 
applied to mixer A8Z1. This mixer is part of the frequency 
syn thesizer circuitry. 

The buffered FM audio signal is applied to the 
phase modulator, A1A6CRI and A1A6CR2, which phase 
modulates the 70 MHz #3 signal, which in turn phase 
modulates the frequency synthesizer signal at A8Z1. 

For peak deviations up to 60 kHz, an audio signal 
must be applied to the ACC jack, J3-B, on the rear panel. 
This signal is applied to the FM linearity potentiometer, 
R3, which is part of the veo control. The output of this 
potentiometer is applied to the VCO control/frequency 
modulator, A2CR1 and A2CR2, which frequency 
modulates the VCO oscillator, A2Q10. 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 switches 
is in the V position. 

3.2.9 Amplitude Modulation Circuitry 

An external audio signal may be applied to the 
EXT MOD jack of the MOD module or the internal 
modulator within· the MOD module may be utilized. The 
audio signal is applied to the amplitude modulator, A 7CRI 
and A7CR2, when the GENERATOR MODULATION 
switch, SII, is in the ON position and the MODE switch, 
S9F; is in either the GEN or GEN MOD CAL position. The 
amplitude modulator modulates the synthesizer frequency. 

3.2.1 0 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 freql,lency switch setting to the right of the 1 
MHz decade switch. This frequency is mixed with 9 MHz in 
the RF module to produce an IF signal of 2 MHz + which is 
applied to the 2 MHz IF buffer AIA5Q4. The buffered 2 
MHz+ is applied to the FIM module where it is mixed with 
2.1 MHz producing a 100 kHz+ IF signal which is mixed 
with 100kHz to produce the frequency set on· the 
frequency switches to the right of the 1 MHz 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 AIA6U2 and the 
amplified output is available at the AUDIO/TONE 
OUTPUT jack J5. 

3.2.11 Power Supply Circuitry 

Ac operation may be accomplished by connecting 
the ac power cord to either 115 V rms or 230 V rms and by 

. placing the AC/DC switch, S14, to the AC position and 
115/230 V switch, SIS, to the appropriate position. When 
the power switch, S lOA, is not in the OFF position, 
transformer, T 1, is energized and bridge rectifier, CR3 
rectifies the transformer Ojltput voltage and applies 
approximately + 17 V dc to the reverse voltage protector, 

. A1A3CR7. 



Th(, +9 Vdc output #1 at TB3-1,2 is sampled by 
9V #1 adjustment potentiometer AIA3R7. Error amplifier 
AIA3Ql compares this level with the level at the cathode 
of reference diode AIA3CR4 and amplifies this difference 
and the buffered output is applied to series regulator, Q1. 
Ql regulates the +9 V #1. 

Th(, +9 V dc output #2 circuitry is identical to the 
+9 Vdc output #1 which is explained above. 

The +9 Vdc #2 output operates POWER lamp, 
lDSl, and is applied to ACC jack, J3-E, on the back panel, 
and to the RF and the MOD modules. 

Overload protector AIA3Q7 and AIA3CR6 
prevents th(, output voltage at terminal AIA3·9,10 from 
exceeding approximately + 12 V dc. The + 12 V dc is applied 
to AIA6U2 and the FIM module. 

12 V dc operation may be accomplished by 
connecting an external + 12 V supply to the 12 VDC jack 
using the 12 V dc power cable provided. When the POWER 
switch, SlOB is not in the OFF position and the AC/DC 
switch, S 14!, is in the DC position the + 12 V is applied to 
the power supply board, AIA3, and regulated at 9V as 
explained in the ac operation above. 

:3.3 RADIO FREQUENCY MODULE, MODEL 
RFM·10 

3.3.1 Introduction 

This section consists of the circuit description of 
the RFM·IO plug-in module. The information is presented 
to assist the user in the troubleshooting and maintenance of 
the unit. Refer to the detailed block diagram, figure 3-2, 
and the schematic diagrams, figures 5-21 through 5-23. 

3.3.2 General 

Tht, RFM-IO plug-in module derives its power 
supply and IF signal inputs via the rear connector, P2. The 
unit is energized whenever the mainframe is operating. 
Three major assemblies are contained in this unit: RF 
switch assembly, AIA2, II MHz IF board, AIA3, and 
broadband amplifier/mixer/detector assembly, AIA4. 

The circuitry of the RFM-I0 will be explained 
according to functions of the mainframe MODE switch: 
generate, measure, gen mod cal, and tone generate. 

3.3.3 Generate Circuitry (Mainframe MODE switch set 
to GEN) 

The mainframe synthesizer output enters the 
lRFM-IO module via connector, PI, and is amplified by the 
broadband amplifier, QI/Q2/Q3, on the AIA4 board. Level 
detector diode, CRl, rectifies this signal and returns a dc 
llevel proportional to the RF level· to the AGC amplifier in 
1the mainframe via pin 3 of. connector, P2, for automatic 
lleveling of the RF output. 

... 

The leveled output of the broadband amplifier is 
brought to the RF OUTPUT jack, J1, after it is attenuated 
by two 10dB pads and a 40 dB variable attenuator, AT2. 

3.3.4 Measure Circuitry (Mainframe MODE switch set to 
MEAS) 

The unknown signal enters the unit via MEAS 
INPUT connector, J2. The RF switch, AIA2, is energized 
and passes the signal to the beat detector, CR2, on the 
AIA4 board. 

. The mainframe frequency switches and 0-100 Hz 
control are adjusted for zero beat. At this time the 
frequency at the synthesizer input jack, PI, is 11 MHz 
higher than the frequency switches (in MEAS mode only). 
This frequency is also applied to the beat detector, CR2. 

The difference frequency (II MHz) is applied to 
diode attenuator, CR3. This attenuator is switched out of 
the circuit in MEAS mode and the II MHz is applied to the 
11 MHz band pass filter on the AIA3 board. Diode 
switches, CRI through CR4, are utilized to switch the 30 
kHz crystal filter, Yl, in or out of the circuit and are 
operated by the MEASURE MODE switch, S2. In the 
narrow bandwidth (30 kHz), NARROW lamp, DSI, lights. 
The bandwidth in the WIDE position is approximately 175 
kHz. After the diode switch, the signal is filtered by an II 
MHz bandpass filter, amplified by amplifier, Q2, and 
applied to mixer, Z I. 

9 MHz from the mainframe is applied to the other 
input port of the mixer via pin 24 of connector, P2, and 9 
MHz amplifier, Q3. The difference frequency (2 MHz) is 
applied to pin 1 of connector, P2, via a lowpass filter, a 
bandpass filter and a 2 MHz amplifier, Q4. 

This 2 MHz is applied to the FIM module where it 
is mixed with 2.1 MHz to produce an IF of 100 kHz which 
is applied to a pulse-counting discriminator and the error 
frequency is indicated on the FIM meter. Also the 100 MHz 
IF is mixed with 100 kHz in the FIM module to produce 
the error frequency, if any, which may be heard in the 
mainframe speaker, or noted on the FIM BEAT lamp. 

3.3.5 Gen Mod Cal Circuitry (Mainframe MODE switch 
set to GEN MOD CAL) 

The synthesizer input at connector, PI, is 11 MHz 
and is either frequency modulated or amplitude modulated 
by the right-hand module. This is amplified by the BBA and 
applied to the beat detector. 

The diode attenuator is switched into the circuit 
and the attenuated output is applied to the AIA3 board. 
The MEASURE MODE switch is bypassed so that the 
WIDE position is in use. 

The 9 MHz is mixed with the modulated signal at 
mixer, Z 1, and the modulated 2 MHz IF signal is applied to 
the right-hand module where the modulation is detected. 
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3.3.6 Tone Generator Circuitry (Mainframe MODE 
switch set to TONE GEN) 

In this mode the frequency of the synthesizer 
input at connector PI is 11 MHz plus any frequency dial 
setting to the right of the 1 MHz decade. This frequency is 
amplified by the BBA and applied to the beat detector. The 
diode attenuator is switched into the circuit and the 
attenuated output is applied to the A1A3 board. The 
MEASURE MODE switch is bypassed so that the WIDE 
position is in use. 9 MHz from the mainframe is miXed with 
the signal producing a 2 MHz+ IF signal. This 2 MHz+ IF 
signal is applied to the FIM module where, it is mixed with 
2:1 MHz producing a 100 kHz+ signal which is mixed with 
a 100 kHz signal from the mainframe to produce the 
frequency set on the mainframe dials to the right of the 1 
MHz decade. . 

This- freque.ncy is available at the AUDIO TONE 
OUTPUT jack, J5, on the mainframe. 

3.4 RADIO FR EQUENCY MODULE, MODEL 
RFM-10A 

3.4.1 Introduction 

This s.ection consists of the circuit description of 
the RFM-10A plug-in module. The information is presented 
to assist the user in the troubleshooting and maintenance of 
the unit. Refer to the detailed block diagram, figure 3-3, 
and the schematic diagrams, figures 5-24 through 5-26. 

3.4.2 General 

The RFM-10A plug-in module derives its power 
supply and IF signal inputs via the rear connector, P2. The 
unit is energized whenever the mainframe is operating. 

Three major assemblies are contained in this unit: 
RF switch assembly, A1A2, 11 MHz IF board, AIA3, and 
broadband amplifier/mixer/detector assembly, AIA4. The 
circuitry of the RFM-10A will be explained according to 
the functions of the mainframe MODE switch: generate, 
measure, gen mod cal, and tone generate. 

3.4.3 Generate Circuitry (Mainframe MODE switch set 
to GEN) 

The mainframe synthesizer output enters the 
RFM~ lOA module via connector, PI, and is amplified by 
the first broadband amplifier, Q1 through Q4, on the A1A4 
board. Level detector diode, CRl, rectifies this signal and 
returns a dc level proportional to the RF level to the AGC 
amplifier in the main(rame via pin 3 of connector, P2, for 
automatic leveling. 

The output of the first broadband amplifier is also 
brought to the RF output jack, 11, after it is attenuated by 
two 10 dB pads and a 40 dB variable attenuator, AT2. 
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3.4.4 Measure Circuitry (Mainframe MODE switch set to 
MEAS) 

The unknown signal enters the unit via MEAS 
INPUT connector, 12. The RF switch, AIA2, is energized 
and passes the signal to the mixer, Zl, on the A1A4 board 
via a 3 dB pad. 

The mainframe frequency switches and 0-100 Hz 
control are adjusted for zero beat. At this time the 
frequency at the synthesizer input jack, PI, is 11 MHz 
higher than the frequency switches (in MEAS mode only). 
This frequency is ampiified by the filst BBA and applied to 
the second BBA, Q5-Q8, (which is energized in this mode 
only). The output of the second BBA is applied to the 
other input port of mixer, ZI, and the difference frequency 
(11 MHz) is applied to the 11 MHz bandpass filter on the 
A1A3 board via a 3 dB pad. Diode switches, CR3 through 
CR6, are utilized to switch the 30 kHz crystal filter, Y1, in 
or out of the circuit and are operated by the' MEASURE 
MODE switch, S2. In the narrow bandwidth (30 kHz), 
NARROW lamp, DS1, lights. The bandwidth in the WIDE 
position is approximately 175 kHz. Aft'!r the diode switch 
the signal if filtered by an 11 MHz bandpass filter, 
amplified by amplifier, U1, and applied to mixer, U2. 

9 MHz from the mainframe is applied to the other 
input port of the mixer via pin 24 of co:r;nector, P2, and a 9 
MHz bandpass filter. The difference frequency (2 MHz) is 
applied to pin 1 of connector, P2, via a lowpass filter, a 
bandpass filter, and a 2 MHz amplifier, Ql. 

MEASURE SENSITIVITY switch, S 1, switches 30 
dB of attenuation in or out of the circuit by controlling the 
gain of the 11 MHz amplifier, UI. MEASURE 
SENSITIVITY control, Rl, controls the gain of the 2 MHz 
amplifier, Q I, over approximately 32 dB of range. The 2 
MHz output is applied to. the FIM module where, it is mixed 
with 2.1 MHz to produce an IF of 100 kHz, which is 
applied to a pulse-counting discriminator and the error 
frequency, if any, may be read on the FIM meter. Also the 
100 kHz IF is mixed with 100 kHz in the FIM module to 
produce the error frequency, if any, which may be heard in 
the mainframe speaker, or noted on the FIM BEAT lamp. 

3.4.5 Gen Mod Cal Circuitry (Mainframe MODE switch 
set to GEN MOD CAL) 

The synthesizer input at connector, PI, is 11 MHz 
and is either frequency modulated or amplitude modulated 
by the right-hand module. This is am?lified by the first 
BBA and applied to the mixer, Zl, through the second BBA 
which is switched off at this time and acts as an attenuator. 
The attenuated output is applied to the A1A3 board. The 
MEASURE MODE switch is bypassed so that the WIDE 
position is in use. 

The 9 MHz is mixed with the modulated signal at 
mixer, U2, and tlW modulated 2 MHz IF signal is applied to 
the right-hand module where the modul2.tion is detected. 



3.4.6 Tone Genemtor Circuitry (Mainframe MODE 
switch set to TONE GEN) 

In this mode the frequency of the synthesizer 
input at connector, PI, is 11 MHz plus any frequency 
switch setting to the right of the I MHz decade switch. This 
frequency is amplified by the first BBA and applied to the 
mixer, ZI. The second BBA is sWitched out of the circuit 
and the attenuated output is applied to the AIA3 board. 
The MEASURE MODE switch is bypassed so that the 
WIDE position is in use. 9 MHz from the mainframe is 
mixed with the signal producing a 2 MHz+ IF signal. This 2 
MHz+ IF signal is applied to the FIM module where it is 
mixed with 2.1 MHz producing a 100 kHz+ signal which is 
mixed with a 100 kHz signal from the mainframe to 
produce th(~ frequency set on the mainframe switches to 
the right of the I MHz decade switch. 

This frequency is available at the AUDIO TONE 
OUTPUT jack, J5, on the mainframe. 

3.5 FREQUENCY INDICATING MODULE, MODEL 
FIM-1 

3.5.1 Introduction 

This section consists of the circuit description of 
the FIM-I plug-in module. The information is presented to 
assist the user in the troubleshooting and maintenance of 
the unit. Refer to the detailed block diagram, figure 3-4, 
:and the schematic diagram, figure 5-7. 

3.5.2 General 

The FIM-I plug-in module derives its 9 volt power 
supply and IF signal inputs via the rear connector, PI. The 
unit is energized whenever the mainframe is operating. A 
single printed circuit board assembly contains the five 
major sections of the FIM-I: operate lamp circuitry, beat 
lamp circuitry, meter circuitry, calibrate circuitry, and ± 5 
V dc power supply circuitry. 

.3.5.3 Opemte Lamp Circuitry 

4.2 MHz from the mainframe is applied to 
:amplifier, AIQ2, via pin 12 of connector, PI. This 
frequency is divided by two by Al UI, a binary, producing 
2.1 MHz which is applied to the LO port of mixer, Al USA. 

The 2 MHz IF frequency from the RF module is 
applied to the 2 MHz bandpass filter (adjusted by AIL!), 
via PI-16 to the 2.2 MHz trap (adjusted by AIL4). The 
output of the 2.2 MHz trap is applied through the 2 MHz 
buffer, AIQI, to the signal port of mixer AIU5A, to 
produce a difference frequency of 100 kHz. The 2.2 MHz 
trap prevents the image frequency (2.2 MHz) from mixing 
wi th the 2.1 MHz at the LO port of the mixer and 
producing an intermediate frequency of 100 kHz. 

The output of mixer Al USA, is amplified by 100 
kHz IF amplifier, AIU5B, and is applied to 100 kHz IF, 

amplifier, Al USC, when RANCE switch, ~, is in the 1.5 
kHz,S kHz or IS kHz position. 

Level detector, Al U6A/AIC22, is adjusted by 
variable resistor, AIR31, to fire operate lamp schmidt 
trigger, Al U6B/C, when the 2 MHz IF input level is exactly 
2.5 m V rms. This triggers operate lamp switch, Al U6D, and 
lights the OPERATE lamp, DSI. 

3.5.4 Beat Lamp Circuitry 

100 kHz from the mainframe is applied to the LO 
port of mixer, AIU7A, via pin 14 of connector, PI. This 
mixes with the 100kHz at the output of 100 kHz 
amplifier, A I USC, and the difference frequency is 
amplified by beat amplifiers, Al U7B/C and D, and drives 
beat lamp switch, AIQ3, which in turn flashes the beat 
lamp, DS2, at the beat rate. The beat note is also applied to 
the mainframe via pin I of connector, PI. Audio squelch 
diode, A I CR I, enables the beat circuitry to function 
whenever the OPERATE lamp, DSI, is lit. 

3.5.5 Meter Circuitry 

The 100 kHz from 100 kHz amplifier, AIU5C, is 
converted into a square wave by limiter, Al U5D, and is 
applied to one-shot multivibrator, Al U3, which operates as 
a pulse-counting discriminator. The two complementary 
outputs are amplified by the meter amplifier, Al U4A 
through Al U4D, and applied to both plates of capacitor, 
AIC9. If the intermediate frequency becomes higher, 
Capacitor, AIC9, will become charged more positive on the 
positive plate than the negative plate and the meter, MI, 
which is effectively connected across AIC9, will indicate a 
positive difference frequency. If the intermediate frequency 
becomes lower, the opposite procedure will occur. 
Calibration of the three 'ranges is accomplished by variable 
resistors, AIRI8, AIR21 and AIR23. When the schmidt 
trigger fires and the OPERATE lamp is lit, meter enable 
switches, AIU4E and AIU6E, allow the meter amplifier, 

Al U4A through Al U4D, to operate. 

3.5.6 Calibrate Circuitry 

100 kHz from the mainframe is applied to the 
discriminator, Al U3, via terminal 14 of PI when the 
RANGE switch is in the ZERO position. With the ZERO 
control, RI, at mid-position, variable resistor, AIR8, is· 
adjusted for zero on the FIM"I meter. 

3.5.7 Power Supply Circuitry 

+9 Vdc is applied to voltage regulator, AIU2, via 
terminal 9 of PI. Variable resistor, AIR4, is adjusted to 
produce +5 Vdc which is required for some of the 
integrated circuits employed in the FIM-I. 
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3.6 FREQUENCY INDICATtNG MODULE, MODEL i 3.6.5 Meter Circuitry. 
FIM-3 

3.6.1 Introduction 

This section consists of the circuit description of. 
the FIM-3 plug-in module. The information is presented to 
assist the user in the troubleshooting and maintenance of 
the unit. Refer to the detailed block diagram, figure 3-5, 
and the schematic diagram, figure 5-28. 

3.6.2 General 

The FIM-3 plug-in module derives its power supply 
and IF signal inputs via the rear connector, PI. The unit is 
energized whenever the mainframe is operating. A single 
printed circuit board assembly conta.ins the six major 
sections of the FIM-3: operate lamp circuitry, beat lamp 
circuitry, meter circuitry, calibrate circuitry, +5 V dc power 
supply circuitry, and squelch circuitry. 

3.6.3 Operate Lamp Circuitry 

4.2 MHz from the mainframe is applied to 
amplifier, AIQ2, via pin 12 of connector, PI. This 
frequency is divided by two by Al UI, (a binary), 
producing 2.1 MHz which is applied to the LO port of 
mixer, AIUsA. The 2 MHz IF frequency from the RF: 
module is applied to the 2 MHz bandpass filter (adjusted by 
AILI), via PI-16 to the 2.2 MHz trap (adjusted by AIL4). 
The output of the 2.2 MHz trap is applied through the 2 
MHz buffer, AIQI, to·. the signal port of mixer, Al USA, to 
produce a difference. frequency of 100 kHz. The 2.2 MHz 
trap prevents the image frequency (2~2 MHz) from mixing 
with the 2.1 MHz at the LO port of the mixer and 
producing an intermediate frequency of 100 kHz. 

The output of mixer, AIUsA, is amplified by 100 
kHz IF amplifier, Al USB, and is applied to 100 kHz IF 
amplifier, AIUsC, when RANGE switch, SI, is in the 1.5 
kHz,S kHz or IS kHz position. 

"!.'. 

Level detector, AIU6A/AIC22, is adjusted pY.·j 
vari!lble resistor, A I R31, to fire operate lamp schmidt 
trigger, Al U6B/C, when the 2 MHz IF input level is exactly 
2.5 mV rms. This triggers operate lamp switch, Al U60, and 
lights the OPERATE lamp, OSI. 

3.6.4 Beat Lamp Circuitry 

100 kHz from the mainframe is applied to the LO 
port of mixer, Al U7 A, via pin 14 of connector PI. This 
mixes with the 100 kHz at the output of the 100 kHz 
amplifier, Al USC, and the difference frequency is 
amplified by beat amplifiers, Al U7B/C and 0, and drives 
beat lamp switch, AIQ3, which in tum flashes the beat 
lamp, OS2, at the beat rate. The beat note is also applied to 
the mainframe via pin I of connector PI. Audio squelch " 
diode, A I CRI;' -enables the beat circuitry to function 
whenever ~.he OPERATE laIl}p, O~I, is lit. 

,~. 

The 100 kHz from 100 kHz amplifier, A I USC, is 
'converted into a square wave by limiter, AIUsO, and is 
applied to one-shot multivibrator, AIU3, which operates as 
a pulse-counting discriminator. The two complementary 
outputs are amplified by the meter amplifier, A I U4A 
through A I U40, and applied to both plates of capacitor 
Al C9. If the intermediate frequency becomes higher, 
capacitor, AIC9, will become charged more positive on the 
positive plate than the negative plate and the meter, M I, 
which is effectively connected across AIC9, will indicate a 
positive difference frequency. If the intermediate frequency 
becomes lower, the opposite procedure will occur. 
Calibration of the three ranges is accomplished by variable 
resistors, AIRI8, AIR21 and AIR23. When the schmidt 
trigger fires and the OPERATE lamp is lit, meter enable 
switches, AIU4E and AIU6E, allow the meter amplifier, 
AIU4A through AIU40, to operate. 

3.6.6 Calibrate Circuitry 

100 kHz from the mainframe is applied to the 
discriminator, AIU3, via terminal 14 of PI when the 
RANGE switch is in the ZERO position. With the ZERO 
control, RI, at mid-position, variable resistor, Al R8, is 
adjusted for zero on the FIM-3 meter. 

3.6.7 Squelch Circuitry 

Operate lamp switch, Al U60, also operates 
squelch diode switch, AICR2. When the OPERATE lamp, 
OS I, is lit and the SQUELCH switch, S2, is in the ON 
position, diode switch, AICR2 is reverse-biased and the 
diode switch, CR4, in the mainframe is forward-biased I 

allowing the recovered audio from the right-hand module t~ 
reach the VOLUME control in the mainframe and 
eventually reach the speaker in the mainframe. 

If the OPERATE lamp is not lit, diode switch, 
Al CR2, is forward-biased and the diode switch, CR4, in the 
mainframe is reverse-biased, and the audio circuit ns open 
circuited. 

..... 
With the SQUELCH switch in the OFF position, 

the diode switch, CR4, in the mainframe is always 
forward-biased and the audio circuit is completed. 

3.6.8 Power Supply Circuitry. 

+9 Vdc is applied to voltage regulator, Al U2, via 
terminal 9 of PI. Variable resistor, AIR4, is adjusted to 
produce +5 V dc which is required for some of the 
integrated circuits employed in the FIM-3. 



3:.7 AMPLITUDE MODULATION MODULE, MODEL 
OAM-1 

3.7.1 Introduction 

This section consists of the circuit description of 
the OAM-I plug-in module. The information is presented to 
assist the user in the troubleshooting and maintenance of 
the unit. Refer to the detailed block diagram, figure 3-6, 
and the schematic diagram, figure 5-29. 

3.7.2 General 

The OAM-I plug-in module derives its operating 
power and signal input from the mainframe via the rear 
connector, Pl. It contains its own power switch to permit 
use of the mainframe while the plug-in is switched off. High 
voltages for the CRT are developed within the module by a 
d.c-to-dc inverter operating from the +9 volts dc supplied by 
the mainframe. There are four subassemblies in the OAM-I: 
AM detector board, AI; high voltage power supply board, 
A2; vertical amplifier board, A3; and horizontal amplifier 
board, A4. The circuitry contained in the OAM-l may be 
divided into four major sections: vertical deflection 
circuitry, horizontal deflection circuitry, internal 
modulator circuitry and power supply circuitry. 

3.7.3 Vertical Deflection Circuitry 

The 2 MHz IF signal from the mainframe is 
applied to a 2 MHz active filter, Q60I/L60I/L602/L603 via 
pin 16 of connector Pl. This is followed by a 2 MHz tuned 
dUferential amplifier, U602/L606, and a buffer amplifier, 
Q603. The gain of the differential amplifier is controlled by 
CARRIER LEVEL potentiometer, RI. 

The output of buffer amplifier, Q603, is applied to 
operational amplifier, Q604/Q605, peak detector, Q606, 
and buffer amplifier, Q607. The operational amplifier, 
Q604/Q605, has 100% feedback so that the loop gain is 
unity. The RC time constant of C628/R630 is sufficiently 
snort that the modulation envelope is accurately followed. 
An AGC loop from the output of buffer amplifier, Q607, 
to differential amplifier, U602, provides output stability 
with fluctuations of 6 to 10 dB in IF input signal level. 

The output of buffer amplifier, Q607, is impressed 
across precision voltage divider, R656/R658/R659 and is 
also applied to recovered audio amplifier, Q608, when the 
VERT MODE switch, S2, is in any position except the EXT 
position. The output of recovered audio amplifier, Q608, is 
applied through buffer amplifier, Q609, to the mainframe 
via pin 14 of connector, PI, and to distortion analyzer 
output amplifier, QI05. This output is connected to DIST 
ANAL jack, 12. 

The: output of buffer amplifier, Q607, is also 
applied to buffer amplifier, QlOl, whenever VERT MODE 
switch, S2, is in either the MEAS AM or the CARR SET 
position. (In the CARR SET position, capacitor C3 removes 
the ac component of the modulated signal.) Ql02 is a 

constant current source for buffer amplifier, QlOl, and the 
output of the buffer amplifier is applied to the high gain, 
dc-coupled vertical amplifier consisting of UlOlA/B, Ql03 
and Ql04. (UlOlC is a constant current source for 
UlOlA/B.) The vertical amplifier drives the CRT vertical 
deflection plates and VERT pas control, R6, sets the bias 
of UIOIB. When VERT MODE switch, S2, is in the EXT 
position, an external signal may be applied to VERT IN 
connector 11 for general oscilloscope use. VERT GAIN 
control, R3, provides attenuation of this external signal. 

3.7.4 Horizontal Deflection Circuitry 

The sweep generator contains a current source, 
Q200, and a regenerative trigger, Q20l/Q202. Sweep speed 
is controlled by SWEEP RANGE switch, S4, and SWEEP 
SPEED control, R5. The output level is controlled by 
variable resistor, R204. Synchronization is provided by the 
vertical signal output of QI04. The sweep generator output 
is applied to 'buffer amplifier, Q203, when MOD MODE 
switch, S6, is in either the INT or EXT position. The 
output of buffer amplifier, Q203, is applied to the 
dc-coupled horizontal deflection amplifier, Q204/Q205, 
having differential outputs which drive the horizontal 
deflection plates of the CRT. HORIZ pas control, R8, sets 
the bias of Q205. The horizontal amplifier may be driven 
from an external source connected to the EXT 
MOD/HORIZ IN receptacle, 14, when the MOD MODE 
switch, S6, is in the EXT HORIZ position. The mainframe 
may' be modulated from the EXT MOD/HORIZ IN 
receptacle, 14, when the MOD MODE switch, S6, is in the 
EXT position and the RANGE switch, S3, is in the GEN 
30% position via the amplitude modulation amplifier, 
Q6l6/Q6l7, through pin 11 of connector PI. 

3.7.5 Internal Modulator Circuitry 

The 400 Hz/l kHz Wein-bridge oscillator, 
Q61 0/ Q61I, is buffered by Q6l3 and automatically leveled 
by level detector, CR602/CR603 and ALC control, Q611. 
The oscillator frequency is selected by MOD/AUDIO OUT 
FREQ switch, S5, which selects feedback variable resistors 
R674 and R675 and frequency variable resistors R671 and 
R673 corresponding to the frequency selected. The output 
of the oscillator is impressed across INT MOD/AUDIO OUT 
control, R2, and the wiper of R2 is connected to 400 Hz/I 
kHz driver amplifier, Q614. The output of Q614 is applied 
to AUDIO OUT connector, 13, via buffer amplifier, Q6l5. 
When the MOD MODE switch, -86, is in the INT position, 
the output from the Wein-bridge oscillator is first amplified 
by the 400 Hz/l kHz driver and buffer, Q6l4/Q6l5, and 
then by AM modulation amplifier, Q616/Q6l7, and applied 
to the mainframe through pin 11 of connector, PI, when 
the RANGE switch, S3, is in the GEN 30% position. 

3.7.6 Power Supply Circuitry . 

The power supply is a dc-to-dc inverter that 
converts +9 volts from the mainframe when the PWR 
switch, SI, is on, to -1000 volts and +300 volts required by 
the CRT. The invprter also supplies -15 volts required by 



the vertical and horizontal deflection amplifiers and the AM 
detector board. 6.2 V rms required by the CRT heater is 
also supplied. The inverter consists of a 400 kHz oscillator, 
Ql/Q2, a power transformer, T40l, and three rectifiers, 

. CR40l/CR402, CR403/CR404, and CR40S/CR406. The 
astigmatism control, R2l7, utilizes the +300 Vdc while the 
FOCUS and INTENSITY controls, Rll and R13 
respectively, require the -1000 V dc. 

3.8 FREQUENCY MODULATION MODULE, 
MODEL ODM-1 

3.8.1 Introduction 

This section consists of the circuit description of 
the ODM-l plug-in module. The information is presented to 
assist the user in the troubleshooting and maintenance of 
the unit. Refer to the detailed block diagram, figure 3-7 and 
the schematic diagram, figure 5-30. . 

3.8.2 General 

The ODM-l plug-in module derives its operating 
power and signal input from the mainframe via the rear 
connector, PI. It contains its own power switch to permit 
use of the mainframe while the plug-in is switched off. High 
. voltage power supplies for the CRT are also developed 
within the module. There are four subassemblies in the 
ODM-l: 2 MHz IF board, AI, high voltage power supply 
board, A2, vertical amplifier board, A3, and horizontal 
amplifier board, A4. The circuitry contained in the ODM·l 
may be divided into siX sections: operate and overload lamp 
circuitry, discriminator output circuitry, vertical deflection 
circuitry, horizontal deflection circuitry, internal 
modulation circuitry and power supply circuitry. 

3.8.3 Operate and Overload Lamp Circuitry 

A 2 Ml:lz active filter consisting of QSOI, LSOl, 
LS02, and LS03 amplifies and filters the 2 MHz IF signal at 
pin 16 of connector PI. The amplified output is buffered 
by QS03 and amplified by QS04. Level detector, 
CRS02/QSOS/CS26, rectifies the IF signal and this output 
is applied to two potentiometers, RS27 and RS28. 
Potentiometer RS28 is adjusted to fire the operate lamp 
schmidt trigger, QS06/QS07, when the level of the 2 MHz 
at pin 16 of. connector, PI is 2.5 mY. This triggers the 
operate lamp switch, QS08 and OPER lamp, DS 1, lights. 
RS27 is adjusted to fire the overload schmidt trigger, 
QS09/QSlO, with 25 mVrms (2.5 mVrms + 20 dB) at the 2 
MHz IF input, pin 16 of connector, PI, which triggers the 
overload lamp switch, QSll, and OVLD lamp, DS2, lights. 
Interlock diode, CRS03, prevents both lamps being lit 
simultaneously. 

3.8.4 Discriminator Output Circuitry 

The output of the 2 MHz active filter is also 
applied to the limiter-discriminator, USOI. The 
demodulated output is buffered by QS02 and applied to 
pin 5 of connector, Pl. The buffered output of QS02 is also 
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amplified by the distortion analyzer amplifier, QI0S, for 
use at the DIST ANAL output connector, J2. 

3.8.S Vertical Deflection Circuitry 

The output of the limiter-discriminator, USOl, is 
also applied to the voltage divider string, R2/R3/R4, 
through potentiometer, RS16. DEV RANGE switch, S2, 
selects a voltage from the voltage divider string and when 
the VERT IN switch, Sl, is in the llNT position. The 
recovered audio is amplified by the recovered audio 
amplifier, QS12/QS13/QS14, and applied to the mainframe 
via pin 14 of connector, PI. 

The signal level selected by the DEV RANGE 
switch, S2, is also applied to the vertical deflection 
amplifier, QlOl/UlOI/Ql03/QI04. and VERT CENT 
control, R9, sets the bias of VIOIB. QI02 and UIOlC are 
constant current sources for the vertical deflection 
amplifier. 

3.8.6 Horizontal Deflection Circuitry 

The sweep generator contains a current. source, 
Q200, and a regenerative trigger, Q201/Q202. Sweep speed 
is controlled by SWEEP RANGE switoh, 83, and SWEEP 
SPEED control, RII. The output level is controlled by 
variable resistor, R204. Synchronization is provided by the 
vertical signal output of QI04. The sweep generator output 
is applied to buffer amplifier, Q203, when MOD MODE 
switch, S4, is in either the INT or EXT position. The 
output of buffer amplifier, Q203, is applied to the 
dc-coupled horizontal deflection amplifier, Q204,Q20S, 
having differential outputs which drive the horizontal 
deflection plates of the CRT. HORIZ CENTER control, 
R12, sets the bias of Q20S. The horizontal amplifier may 
be driven from an external source connected to the EXT 
MOD/HORIZ IN receptacle, J4, when the MOD MODE 
switch, S4, is in the EXT HORIZ position, The mainframe 
may be modulated from the EXT MOD/HORIZ IN 
receptacle, J4, when the MOD MODE switch, S4, is in 
either the EXT or INT COMB positions via the modulation 
amplifier, VI02, through pin 12 of connector, Pl. 

3.8.7 Internal Modulator Circuitry 

The 1 kHz Wein-bridge oscillator, QSlS/QSI6 is 
buffered by QSl7 and automatically leveled by level 
detector, CRS04/CRSOS and ALC control, QSI8. The 
output of the oscillator is impressed across the INT 
MOD/AUDIO OUT control, R13. The wiper of Rl3 is 
connected to the audio driver amplifier, QSI9/QS20. The 
output of QS20 is applied to the AUDIO OUT connector, 
J3. When the MOD MODE switch, S4, is in the INT COMB 
position, the output from the We in-bridge oscillator is 
amplified by the modulation amplifier, Ul02 and applied 
to the mainframe through pin 12 of connector, Pl. 



3 .. 8.8 Power Supply Circuitry 

The power supply is a dc·to-dc inverter that 
converts +9 volts from the mainframe when the PWR 
switch, S I, is closed to -1000 volts and +300 volts required 
by the CRT. The inverter also supplies -IS volts required by 
the vertical and horizontal deflection amplifiers and 2 MHz· 
IF board. The 6.2 Vrms required by the CRT heater is also 
supplied. The inverter conSists of a 40 kHz oscillator, 
QI/Q2, a· power transformer, T401, and three voltage 
doublers, CR401/CR402, CR403/CR404, and 
CR40S/CR406. The astigmatism control, R217, utilizes the· 
+ 300 V dc while the FOCUS and INTENSITY controls, R21 
and R18 respectively, require the -1000 Vdc. 

3.9 FREQUENCY MODULATION MODULE, 
MODEL MDM-1 

3.9.1 Introduction 

This section consists of the circuit description of 
the MDM-I plug-in module. The information is presented to 
assist the user in the troubleshooting and maintenance of 
the unit. Refer to the detailed block diagram, figure 3-8 and 
the schematic diagram, figure S-31. 

3.9.2 (ieneral -

-The MDM-1 plug-in module derives its power I 

supply and IF signal inputs via the rear connector, PI. The 
unit is energized whenever the mainframe is operating. A 

_ siingle printed circuit board assembly contains the three 
major sections of the MDM -1: Limiter current circuitry, 
d.eviation circuitry, and modulating circuitry. 

3.9.3 Limiter Current Circuitry 

A 2 MHz active filter consisting of AIQI, A1L1, ' 
AIL2 and AIL3 amplifies and ftlters the 2 MHz IF signal at 
pin 16 of connector, PI. The 3 dB bandwidth of the filter is 
approximately SO kHz. The amplified output of the 2 MHz 
active filter is applied to emitter follower, AIQ2, acting as a 
buffer amplifier. The 2 MHz tuned amplifier, AIQ3, and 
AILS, supplies the voltage doubler rectifier, AICR7 and 
AIQ4, which acts as a signal threshold detector. The output 
of the threshold detector is a dc voltage proportional to the 
IF signal level which is fed to the MTR switch, S3. 

With S3 in the LIM position, variable resistor, 
A1R40 is adjusted so that the meter indicates the minimum 
allowable 2 MHz input Signal level required to achieve full 
limiting of the limiter-discriminator, Al U2. A red line on 
the meter scale indicates this level. 

Meter protection is achieved by diodes CR8 and 
CR9. The limiter, A1CR1 through AICR6, is designed to 
allow 20 dB of dynamic range at the 2 MHz IF signal. 

3.9.4 De,1ation Circuitry 

The amplified output of the active- filter is also 

applied to the limiter-discritrtinator, Al U1 and A1L4: thi's 
is a quadrature-type discriminator containing a de-emphasis 
network, and its output is applied via the emitter follower, 
Al QS, acting as a buffer amplifier, to the front panel 
SCOPE/DIST ANAL connector, 11, and to the rear 
connector, P1-S, which is not used at the present time. 

The discriminator output is also -applied to the 
deviation range divider network, A1R16, A1R17, AIRI8, 
and AIRI9. The DEVIATION RANGE switch, Sl, selects 
one of the three ranges: 1.8, 6 or 18 kHz, and applies the 
signal to the phase splitter, A1Q6. 

Al Q6 is a field effect transistor with a high input 
impedance so that it will not load the deviation range 
divider network. The two identical outputs from A1Q6, 
1800 apart in phase, are selected by the DEV switch, S2. 
This allows positive or negative-going peaks to be read on 
the front panel deviation meter. The signal selected by the 
DEVswitch S2, is applied to the recovered audio amplifier, 
A1Q7 and A1Q8. AIQ7 is a field effect transistor with a 
high input impedance so that the drain of AIQ6 is not 
heavily loaded when the DEV switch, S2, is in the -position. 
The output of A1Q2 is applied to emitter follower, AIQ9. 

The output of the buffer amplifier, AIQ9, is 
applied to the rear connector, Pl-14. This supplies the 
mainframe audio amplifier with the recovered audio signal. 

The output of AIQ8 also is applied to the peak 
detector, AIU2 and AICRIO. The output of the peak 
detector supplies a dc voltage proportional to the peak 
value of the recovered audio to the MTR switch, S3. 

With the MTR switch, S3, in the DEV position, 
the meter indicates the peak deviation in kilohertz. 

The meter is in series with the dc feedback path of 
Al U2. Calibration of the meter is accomplished by variable 
resistor, AIR47. 

3.9.5 Modulator Circuitry 

The internal modulator circuitry consists of an 
automatically levelled I kHz Wein-bridge oscillator. The 
basic Wein-bridge oscillator consists of A1QIO and A1Qll 
and is buffered by the emitter follower, AIQI2, and is 
automatically amplitude levelled by the field effect 
transistor, Al Q1S. 

Automatic levelling is achieved by sampling the 
output voltage of the emitter of A1Q12 and rectifying it by 
the voltage doubler rectifier, A1CR11 and AICRI2. The 
output of level detector AICR11 and AICR12, is a dc 
voltage proportional to the level of the I kHz output and 
varies the resistance between source and drain of the 
automatic level control field effect transistor, Al Q IS, 
which in tum varies the bias of AIQ10. Variable resistor, 
Al RS8, is adjusted for the desired output level, and 
variable resistor, AIRS6, is adjusted for the desired 
frequency (1 kHz). 
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With the MOD switch, 84, in the INT /COMB 
position, the INT MOD/AUDIO OUT control, R63, may be 
rotated to the desired peak deviation of the mainframe. 
MOD switch, 84, couples the internal 1 kHz oscillator to 
the mainframe via the rear panel connector, P 1-12, for 
modulation purposes. With the MOD switch, S4, in this 
same position (INT/COMB), an external test tone 
frequency may simultaneously' be injected into the 
mainframe via the EXT MOD front panel connector, J2. 

With the MOD switch in the EXT position, an 
external test tone frequency may be applied to the EXT 
MOD front panel connector for modulating the mainframe 
with frequencies other than 1 kHz. In this switch position, 
the internal 1 KHz oscillator output is applied to the front 
panel AUDIO OUT connector, J3, for modulation of 
external transmitters via the audio driver amplifier, Al Q 13 
and AIQI4. 

3.10 AM/FM MODULE, MODEL AFM-1 

3.10.1 Introduction 

This section consists of the circuit description of 
the AFM-l plug-in module. The inf~rmation is presented to 
assist the user in the troubleshooting and maintenance of: 
the unit. Refer to the detailed block diagram below, and I 
the schematic diagram, figure 5-32. 

rFMl J 1 PH2 (FM MOD\ 
~ @.------------~) \OUTPUTj 

CI 

rAMlM J2 200 jJF PHI (;AM MOD\ 
~ @~-------+r-----:)I~I --~; OUTPUT) 

_ PI-6 (TI E \ 
L-.-___ ---'!> \POIN T) 

DETAILED BLOCK DIAGRAM MODEL AFM·1 

3.10.2 General 

The AFM-I plug-in module has two functions: 
frequency modulation, and amplitude modulation. 

3.10.3 Frequency Modulation 

The FM MOD jack, 11, is directly connected to the 
mainframe via pin 12 of connector, Pl. 

3.10.4 Amplitude Modulation 

The AM MOD jack, J2, is connected to the 
mainframe via a dc blocking capacitor, C 1, through pin 11 
of connector, Pl. 
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3.11 AM/FM MODULE, MODEL AFM-2 

3.11.1 Introduction 

This section consists of the circuit description of 
the AFM-2 plug-in module. The information is presented to 
assist the user in the troubleshooting and maintenance of 
the unit. Refer to the detailed block diagram below, and 
the schematic diagram, figure 5-33. 

rF"Ml J3 P1-I2( FM J ~ @~-----'--------------7 MOD 
OUTPUT 

IAMl J4 (I PI-II~ AM J 
~ @>-----------;)I--I ----~ MOD 

OUTPUT 

(

2 MHjPI-I6 J I lIFi 
1 F ~(---------------@ ~~ 

INPUT 

PH RI J2 noMHzl 
(IOMH~ ~(------'\fV\v--------@ ~TPUT 
\lNPUT) 

DETAILED BLOCK DIAGRAM MODEL AFM-2 

3.11.2 General 

The AFM-2 plug-in module has four functions: 
frequency modulation, amplitude modulation, 2 MHz IF 
output, and 10 MHz output. 

3.11.3 Frequency Modulation 

The FM MOD jack, J3, is directly connected to the 
mainframe via pin 12 of connector, Pl. 

3.11.4 Amplitude Modulation 

The AM MOD jack, J4, is connected to the 
mainframe via a dc blocking capacitor, C 1, through pin 11 
of connector, Pl. 

3.11.S 2 MHz IF Output 

The 2 MHz IF from the mainframe is connected 
directly to the IF OUTPUT jack, J 1, via pin 16 of 
cO~!1e?tor,PI. 

3.11.6 10 MHz Output 

The 10 MHz from the mainframe is connected to 
the 10 MHz OUTPUT jack, J2, through isolation resistor, 
RI, via pin 1 of connector, PI. 
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~I. 12 

~I. 12. 1 

~J. 12.2 

~J.12.3 

RADIO FREQUENCY MODULE, MODEL RFM-l0D 

Introduction 

This section consists of the circuit description of the RFM-l0D plug-in module. 

The information is presented to assist the user in the troubleshooting and maintenance 

of the unit. Refer to the detailed block diagram, Figure 3-9, and the schematic 

diagrams, Figures 5-35 through 5-38. 

General 

The RFM-l0D plug-in module derives its power supply and RF signal inputs via the 

rear connectors, P2 and Pl. The unit is energized whenever the mainframe is 

operating. 

Three major asse~blies are contained in this unit.: broadband amplifier assembly, 

A lA2, 11 MHz IF board, A lA3, and broadband amplifier/mixer/detector assembly, 

A lA4. The circuitry of the RFM-l0D will be explained according to the functions 

of ,the mainframe MODE switch: generate, measure, gen mod cal, and tone generate. 

Generate Circuitry (Mainframe MODE switch set to GEN) 

The mainframe synthesizer output enters the RFM-l0D module via connector, Pl, 

and is amplified by the 42 dB broadband amplifier, Ql through Q8, on the A lA4 

board. Level detector diode, CR1, rectifies this signal and returns a dc level 

proportional to the RF level to the AGe ampl ifier in the mainframe via pin 3 of 

connector, P2, for automatic leveling. 

The output of the 42 dB broadband amplifier is also brought to the RF OUTPUT jack, 

J 1, through a 110 dB step attenuator, AT 1. 
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3. 12.4 Measure Circuitry (Mainframe MODE switch set to MEAS) 

3-30 

The unknown signal enters the unit via MEAS INPUT connector, J2. The 20 dB 

broadband ampl ifier, A 1 A2, is energized and passes the signal to the mixer, Z 1, 

on the A 1A4 board via a 3 dB pad. 

The mainframe frequency switches and 0-100 Hz control are adiusted for' zero 

beat. At this time the frequency at the synthesizer input iack, Pl, is 11 MHz 

higher than the frequency switches. This frequency is amplified by the ,42 dB BBA 

and applied to the 4 dB BBA, Q9. The 40 dB pad is bypassed by diode switch, CR3, 

and the transistor switch, Q10, removes the 50 ohm load, R34, from the circuit. 

The output of the 4 dB BBA is applied to the L port of mixer, Z 1, and the 

difference frequency (11 MHz) from Z 1-R is appl ied to the 11 MHz bandpass filter 

on the A 1A3 board. Diode switches, CR3 through CR6, are utilized to :switch 

the 30 kHz crystal filter, FL1, in or out of the circuit and are operated by the 

MEASURE MODE switch, S2. In the narrow bandwidth (30 kHz), NARROW lamp, 

DS1, lights. The bandwidth in the WIDE position is approximately 200 kHz. After 

the diode switch the signal is filtered by an 11 MHz bandpass filter, amplified by 

amplifier, Q6, and applied to mixer, Ul. 

9 MHz from the mainframe is appl ied to the other input port of the mixer via 

pin 24 of connector, P2, and a 9 MHz bandpass filter. The difference frequency 

(2 MHz) is appl ied to pin 1 of connector, P2, via a lowpass filter and a 2 MHz 

amplifier, Q9. 

MEASURE SENS ITIVITY switch, S 1, switches 30 dB of gain in or out of the circuit 

by switching the output of the 11 MHz amplifier, Q6. MEASURE SENSITIVITY 
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control, Rl, controls the output of the 11 MHz buffer, Q7, over approximately 

30 dB of range. The 2 MHz output is applied to the FIM module where it is 

mixed with 2. 1 MHz to produce an IF of 100 kHz, which is applied to a pulse

counting discriminator and the error frequency, if any, may be read on the FIM 

meter. AlSo the 100 kHz IF is mixed with 100 kHz in the FIM module to produce 

the error frequency, if any, whi ch may be heard in the mainframe speaker, or 

noted on the FIM BEAT lamp. 

Gen Mod Cal Circuitry (Mainframe MODE switch set to GEN MOD CAL) 

The synthesizer input at connector, Pl, is 11 MHz and is either frequency modulated 

or amplitude modulated by the right-hand module. This is amplified by the 42 dB 

BBA and applied to the mixer, Z l-L port through the 4 dB BBA whi ch is switched 

off at this time and the 40 dB pad attenuates the signal. The attenuated output is 

applied to the A1A3 board. At this time, mixer, Zl, is turned onvia A1A4R44 and 

acts as a closed switch. The MEASURE MODE switch is bypassed so that the WIDE 

position is in use. 

The 9 MHz is mixed with the modulated signal at mixer, Ul, and the modulated 

2 MHz IF signal is applied to the right-hand module where the modulation is 

detected. 

:3. 12.6 Tone Generator Circuitry (Mainframe MODE switch set to TO NE GEN) 

In this mode the frequency of the synthesizer input at connector, Pl, is 11 MHz plus 

any frequency switch setting to the right of the 1 MHz decade switch. This 

frequency is ampl ified by the 42 dB BBA and applied to the mixer, Zl-L. The 
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4 dB BBA is switched out of the circuit and the attenuated output is applied to the 

A lA3 board. The MEASURE MODE switc;:h is bypassed so that the WI DE position 

is in use. 9 MHz from the mainframe is mixed with the signal producing a 

2 MHz + IF signal. This 2 MHz + IF signal is applied to the FIM module where 

it is mixed with 2. 1 MHz producing a 100 kHz + signal which is mixed with a 

100 kHz signal from the mainframe to produce the frequency set on the mainframe 

switches to the right of the 1 MHz decade switch .. 

This frequency is available at the AUDIO TONE OUTPUT iack, J5, on the 

mainframe. 
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31. 13 

31. 13. 1 

3:. 13.2 

3. 13.3 

RADIO FREQUENCY MODULE, MODEL RFM-llA 

Introduction 

This section consists of the circuit description of the RFM-llA plug-in module. 

The information is presented to assist the user in the troubleshooting and maintenance 

of the unit. Refer to the detailed block diagram, Figure 3-10, and the schematic 

diagrams, Figures 5-39 thru 5-44. 

General 

The RFM-llA plug-in module derives its power supply and RF signal inputs via the 

rear connectors, P2 and Pl. The unit is energized whenever the mainframe is 

operating. 

Four maior assemblies are contained in this unit: RF switch and broadband amplifier 

assembly, A lA2; 11 MHz IF board, A lA3; broadband amplifier/mixer/detector 

assembly, A lA4; and 700 MHz multipUer board, A lAS. The circuitry of the RFM

l1A will be explained according to the functions of the mainframe MODE switch: 

generate, measure, gen mod cal, and tone generate. 

Generate Circuitry (Mainframe MODE switch set to GEN) 

The mainframe synthesizer output enters the RFM-llA module via connector, Pl, 

and is amplified by the 42 dB broadband amplifier, Ql through Qa, on the A lA4 

board. Level detector diode, A lA4CR1, rectifies this signal and returns a de level 

proportional to the RF level to the AGe ampl ifier in the mainframe via pin 3 of 

connector, P2, for automatic leveling. 
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The output of the 42 dB broadband amp I ifier is also brought to the RF switch, 

A lA2, through a 110 dB step attenuator, ATl. 

When at the low band position, the RF output is applied to the RF OUTPUT connector, 

Jl. When at the high band position the RF output is applied to the X port of mixer, 

Z 10 10 MHz from the mainframe is multipl ied by 70 in the 700 MHz multiipl ier 

board, A lAS, and applied to the L port of mixer, Zl through bandpass filter, FL2. 

The sum of the two frequencies at Zl appears at the RF output receptacle, J2. 

3. 13.4 Measure Circuitry (Mainframe MODE switch set to MEAS) 

3-38 

The unknown signal enters the unit via one of the MEASURE INPUT connectors, Jl 

or J2. In the high frequency mode, the unknown signal is appl ied to the R port of 

mixer, Zl. 700 MHz is applied to the L port, and the difference frequency is applied 

to the RF switch, A lA2. The difference frequency is amplified by the 15 dB nominal BBA 

and then applied to the X port of mixer A lA4Z 1. 

In the low frequency mode, the unknown signal is appl ied to the RF switch, A lA2, 

and ampl ified by the 20 dB BBA. This frequency is then appl ied to the X port of 

mixer IA 1 A4Z 1. 

The mainframe frequency switches and 0-100 Hz control are adiusted for zero 

beat. 'At this time the frequency at the synthesizer input receptacle, Pl, is 11 MHz 

higher than the frequency switches. This frequency is ampl ified by the 42 dB BBA 

and applied to the 4 dB BBA, A 1A4Q9. The 40 dB pad is bypassed by diode switch, 

A 1A4CR3, and the transistor switch, A 1A4Ql0, removes the 50 ohm load, A lA4R34, 

from the circuit. The output of the 4 dB BBA is appl ied to the L port of mixer" A lA4Z 1, 



3. 13.5 

and the difference frequency (11 MHz) from A lA4 Zl-R is appl ied to the 11 MHz 

bandpass filter on the A lA3 board. Diode switches, A lA3CR3 through A lA3CR6, 

are utilized to switch the 30 kHz crystal filter, A lA3FL 1, in or out of the circuit 

and are operated by the MEASURE MODE switch, S2. In the narrow bandwidth 

(30 kHz), NARROW lamp, DS 1, lights. The bandwidth in the WIDE position is 

approximately 200 kHz. After the dioqe switch the signal is filtered by an 11 MHz 

bandpass filter, amplified by amplifier, A1A3Q6, and applied to mixer, A1A3Ul. 

9 MHz from the mainframe is applied to the other input port of the mixer A lA3U 1 

via pin 24 of connector, P2, and a 9 MHz bandpass filter. The difference frequency 

(2 MHz) is applied to pin 1 of connector, P2, via a lowpass filter and a 2 MHz 

amplifier, A 1A3Q9. 

MEASURE SENSITIVITY switch, Sl, switches 30 dB of gain in or out of the circuit 

by switching the output of the 11 MHz amplifier, A1A3Q6. MEASURE SENSITIVITY 

control, R1, controls the output of the 11 MHz buffer, A1A3Q7, over approximately 

30 dB of range. The 2 MHz output is appl ied to the FIM module where it is mixed 

with 2. 1 MHz to produce an IF of 100 kHz, which is appl ied to a pulse-counting 

discriminator and the error frequency, if any, may be read on the FIM meter. Also 

the 100 kHz IF is mixed with 100 kHz in the FIM module to produce the error fre

quency, if any, which may be heard in the mainframe speaker, or noted on the 

FIM BEAT lamp. 

Gen Mod Cal Circuitry (Mainframe MODE switch set to GEN MOD CAL) 

The synthesizer input at connector, Pl, is 11 MHz and is either frequency modulated 
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3-40 

or ampl itude modulated by the right-hand module. This is amplified by the 42 dB 

BBA and applied to the mixer, A1A4Z1-L port through the 4 dB BBA which is switched 

off at this time and the 40 dB pad attenuates the signal 0 The attenuated output is 

applied to the A1A3 board. At this time, mixer, A1A4Z1, is turned on via A1A4R44 

and acts as a closed switch. The MEASURE MODE switch is bypassed so that the WIDE 

position is in use. 

The 9 MHz is mixed with the modulated signal at mixer, A lA3U 1, and the modulated 

2 MHz IF signal is appl ied to the right-hand module where the modul ation is detected. 

Tone Generator Circuitry (Mainframe MODE switch set to TONE GEN) 

In this mode the frequency of the synthesizer input at connector, Pl, is 11 MHz plus 

any frequency switch setting to the right of the 1 MHz decade switch. This frequency 

is amplified by the 42 dB BBA and applied to the mixer, A1A4Z1-L. The 4 dB BBA is 

switched out of the circuit and the attenuated output is appl ied to the A lA3 board. 

The MEASURE MODE switch is bypassed so that the WIDE position is in use. 9 MHz from 

the mainframe is mixed with the signal producing a 2 MHz + IF signal. This 2 MHz + 

IF signal is appl ied to the FIM module where it is mixed with 2. 1 MHz producing a 

100 kHz + signal which is mixed with a 100 kHz signal from the mainframle to produce 

the frequency set on the mainframe switches to the right of the 1 MHz decade switch. 

This frequency is available at the AUDIO TONE OUTPUT iack, J5, on the mainframe. 
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3:. 14 RADIO FREQUENCY MODULE, MODEL RFM-10B 

The Theory of Operation for the Model RFM-10B is the same as I'hat of the Model 

RFM-10A with the following exceptions (refer to Paragraphs 3.4 thru 3.4.6): 

a) The detailed block diagram, Figure 3-3, should have a Broadband Ampl ifier 

as the A 1 A2 Assembl y. 

b) The overall schematic diagram, Figure 5-24, should have a Broadband Ampl ifier 

as the A 1A2 Assembly. 

1) The feedthru capacitor should be C12, 1000 pF. 

c) The addition of a schematic diagram, Figure 5-45. 

d) All text references to the RF switch should be replaced with the Broadband 

Ampl ifier. 
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3. 15. RADIO FREQUENCY MODULE, MODELS RFM-10A AND RFM-10B 

3. 15. 1 Introduction 

This section consists of the circuit descriptions of the RFM-10A and RFM-l0B plug-in 

modules. The information is presented to assist the user in the troubleshooting and mainten

ance of the unit. Refer to the detail ed block diagram, Figure 3-11, and the schemati c 

diagrams, Figures 5-46 thru 5-49. 

3. 15. 2 General 

The RFM-l0A and RFM-10B plug-in modules derive their power supply and RF signal inputs 

via the rear connectors, P2 and Pl. The unit is energized whenever the mGlinframe is 

operating. 

Three* maior assemblies are contained in this unit~ broadband amplifier assembly, A1A2; 

11 MHz IF board, A lA3; and broadband amplifier/mixer/detector ass~mbly" A 1A4. The 

circuitry of the RFM-l0A and RFM-10B will be explained according to the functions of 

the mainframe MODE switch: generate, measure, gen mod cal, and tone generate. 

3. 15.3 Generate Circuitry (Mainframe MODE switch set to GEN) 

The mainframe synthesizer output enters either the RFM-10A or RFM-10B module via con

nector, P1, and is amplified by the 42 dB broadband amplifier, Q1 thru Qa, on the A1A4 

board. Level detector diode, CR1, rectifies this signal and returns a dc level proportional 

to the RF level to the AGC amplifier in the mainframe via pin 3 of connector, P2, for 

automati c level i ng. 

The output of the 42 dB broadband amplifier is also brought to the RF OUTPUT iack, 

J1, through a 23 dB attenautor, AT3, 40 dB variable attenuator, AT2, and a 10 dB 

attenuator, AT 1 • 

*The RFM-l0A has no A 1A2 assembly. 
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~l. 15.4 Measure Circuitry (Mainframe MODE switch set to MEAS) 

The unk~wn· s·ignaf· ente;.sthe unit v"i Q.the :MEAS;;tMPuf. iconnector, J2. In the RFM-10A, 

the signal pass'es directly·tO:the AlA4 board. 'lln the··RFM-10B,. the 20 dB broOdband 

:ampl i'fi er; A lA2~' -is, energi'zed and 'passes th~ si·gnal t~ th~ mi'xer,· I Z·l , 'en t.he ~ A-l A4 

board vi'~ a ~ 3 dB·pad'. 

The mainframe frequency switches and 0-100 Hz control are adiusted for zero 

beat. At this time the ~requency at the synthesizer input iack, Pl, is 11 MHz 

higher than the frequency switches. This frequency is ampl ified by the 42 dB BBA 

and applied to the 4 dB BBA, Q9. The 40 dB pad is bypassed by diode switch, CR3, 

and the transistor switch, Q10, removes the 50 ohm load, R34, from the circuit. 

The output of the 4 dB BBA is applied to the L port of mixer, Z1, and the 

difference frequency (11 MHz) from Z 1-R is applied to the 11 MHz bandpass filter 

on the A 1A3 board. ~iode switches, CR3 through CR6, are utilized to switch 

the 30 kHz crystal filter, FL 1, in or out of the circuit and are operated by the 

MEASURE MODE switch, S2. In the narrow bandwidth (30 kHz), NARROW lamp, 

OS1, lights. The bandwidth in the WIDE position is approximately 200 kHz. After 

the diode switch the signal is filtered by an 11 MHz bandpass filter, amplified by 

amplifier, Q6, and applied to mixer, U1. 

9 MHz from the mainframe is appl ied to the other input port of the mixer via 

pin 24 of connector, P2, and a 9 MHz bandpass filter. The difference frequency 

(2 MHz) is appl ied to pin 1 of connector, P2, via a lowpass filter and a 2 MHz 

amplifier, Q9. 

MEASURE SENS ITI\,~TY switch, S 1, switches ~ dB of gain in or out of the circuit 

by switching the output of the 11 MHz amplifier, Q6. MEASURE SENSITIVITY 



control, Rl, controls the output of the 11 MHz buffer, Q7, over approximately 

30 dB of range. The 2 MHz output is applied to the FIM module where it is 

mixed with 2. 1 MHz to produce an IF of 100 kHz, which is applied to a pulse

counting discriminator and the error frequency, if any, may be read on the FIM 

meter. Also the 100 kHz IF is mixed with 100 kHz in the FIM module to produce 

the error frequency, if any, which may be heard in the mainframe speaker, or 

noted on the FIM BEAT lamp. 

3. 15.5 Gen Mod Cat Circuitry (Mai.nframe MODE switch set to GEN MOD CAL) 

The synthesizer input at connector, Pl, is 11 MHz and is either frequency modulated 

or amplitude modulated by the right-hand module. This is ampl ified by the 42 d8 

BBA and appl ied to the mixer, Z l-L port through the 4 dB 8BA whi ch is switched 

off at this t~me and the 40 d8 pad attenuates the signal. The attenuated output is 

applied to the A1A3 board. At this time, mixer, Zl, is turned on via A1A4R44 and 

ads as a closed switch. The MEASURE MODE switch is bypassed so that the WIDE 

position is in use. 

The '9 MHz is mix~dwith the modulated signal at mixer, Ul, and the modulated 

2 MHz IF signal is appl ied to the right-hand module where the modulation is 

detected. 

3. 15.6 Tone Generator Circuitry (Mainframe MODE switch set to TONE GEN) 

3-50 

In this mode the frequency of the synthesizer input at connector, Pl, is 11 MHz plus 

any frequency switch setting to the right of the 1 MHz decade switch. This 

frequency is anl!)1 ified by the 42 dB BBA and applied to the mixer, Zl-l. The 



· 4 dB BBA is switched out of the circuit and the attenuated output is applied to the 

A lA3 board. The MEASURE MODE switch is bypassed so that the WIDE position 

is in use. 9 MHz from the mainframe is mixed wHh the signal producing a 

2 MHz + IF signal. This 2 MHz + IF signal is applied to the FIM module where 

it is mixed with 2. 1 MHz producing a 100 kHz + signal which is mixed with a 

100 kHz signal from the mainframe to produce the frequency set on the mainframe 

switches to the right of the 1 MHz decade switch. 

This frequency is available at the AUDIO TONE OUTPUT iack, J5, on the 

mainframe. 
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SECTION IV 

MAINTENANCE 

4.1 GENERAL 

T his section contains information for the 
maintenance of the Model FM-lOC mainframe and its 
associated plug-in modules. Included are mInImum 
performance checks, alignment procedures, and fault 
isolation procedures. 

extremes will not perform to the specifications, since the 
instrument has been designed to make allowances for these 
tolerances. 

4.2 TEST EQUIPMENT REQUIRED (MODEL 
FM-10C MAINFRAME) 

Allac and dc voltages shown without tolerances 
on the schematic diagrams in Section V are typical. The dc 
voltages may vary widely (+100%, -50%) and the ac voltages 
may vary widely (± 6 dB) due to component tolerances and 
wide beta ranges of the transistors. This does not imply that 
instruments in which measured voltages are at the tolerance 

The test equipment required for checkout, 
alignment, calibration, and troubleshooting the model 
FM-IOC mainframe is listed in table 4-1. Minimum 
parameters are provided to aid in the selection of equivalent 
"types. 

TABLE 4-1 

TEST EQUIPMENT REQUIREMENTS FOR MAINFRAME 

INSTRUMENT MINIMUM PARAMETERS RECOMMENDED MODEL" 

Audio Oscillator Frequency range: 400 Hz - 1000 Hz Hewlett-Packard 
Level: 0 to 2 V rms Model 651 
Impedance: 600 ohms 

Signal Generator Frequency range: 1 MHz to 250 MHz Singer Model FM-2748 
Level: 0.2 mV to 90 mV rms 
Stability: Better than ± 0004%/5 min 
Output impedance: 50 ohm nominal 

Oscilloscope with Frequency response: 100 MHz Tektronix Model 454 
10 X Probe and Sensitivity: 5 mV/cm 
50 ohm load 

Frequency Counter Frequency response: 50 kHz to 500 MHz Hewlett-Packard 
Sensitivity: 10m V rms Model 5246L 
Accuracy: 1 x 10- 7 

ACVTVM Frequency response: 50 Hz to 2 MHz Hewlett-Packard 
Level: 2 mV to 400 mV rms Model400D 

DC Digital Level: 10 mV to 30 Vdc Hewlett-Packard 
Voltmeter Accuracy: ± 1 % Model 3440A 

RF Voltmeter with Frequency response: 50 kHz to 1200 MHz Hewlett-Packard 
50 ohm load and Level: 500 uV to 1 V rms Model 3406A/ 
high impedance 11063 A/ 6064 
probe 
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Table 4-1. Test Equipment Requirements For Mainframe (Cont.) 

INSTRUMENT MINIMUM PARAMETERS RECOMMENDED MODEL 

Spectrum Analyzer Frequency response: LO MHz to 1.2 GHz Singer Model SPA-3000 
Dispersion: 10 kHz/div to 100 MHz/div 
Dynamic range: 60 dB minimum 
Maximum level measured: + 10 dBm 

Sweep Generator Frequency range: 500 to 800 MHz Wavetek Model 2001 
Level: 0 dBm to -20 dBm 

RF Detector Frequency response: dc to 800 MHz Wavetek Model 0152 

Speaker/Headset Impedance: 8 ohm/2000 ohrn Not applicable 

Broadband Frequency response: 50 kHz to 500 MHz Singer Model BBA-I 
Amplifier Gain: 20 dB minimum 

Signal Frequency range: 10 MHz Hewlett-Packard 
Generator Output level: +5 dBm Model 606 

YOM Resistance range: 20 ohm to 50 k ohm Simpson, Model 260 

Distortion Frequency response I kHz Hewlett-Packard 
Analyzer Input level: I V nns Model 333A 

Accuracy: ± 0.1 % 

IX' Power Supply Level: 12 Vat 2.5 Amps Harrison Model 6291 A 

IX' Power Supply Level: 0 V to 5 Vat to mA Hewlett-Packard 
Regulation: ± 5% Model 72lA 

Variable 0-.230 Vac General Radio 
Transformer Type 100-R 

Meter with 100-0-100 uAdc Singer PIN 1-937011-001 
Phone Plug Full-scale detlection and phone plug 

Peak Deviation Peak deviation range: 5 kHz Singer Model FM-2748 
Meter Accuracy: ± 0.1 % /ODM-l 

Oscilloscope Mainframe must be tested with this Singer Model ODM-l 
Deviation associated plug-in module ModeIODM-I 
Monitor Module 

Oscilloscope Mainframe must be tested with this Singer Model OAM-l 
Amplitude associated plug-in module 
Modulation 
Monitor Module 

j\..;\1/FM ~lodule t-.tlinframc must be tested with this 
associated plug-in module 

Singer Model AFM-2 

RF Module Mainframe must be tested with this Singer Model RFM-IO 
associated plug-in module or RFM-IOA 

FIM ~1odule Mainframe must be tested with this Singer Model FIM-l 

I 

associated plug-in module or FIM-3 

Extender cables Not applicable Singer Model PC 2652 
and PC 2653 

LO::id resi:;tors 10 ohm, 10 watt and 220 ohm, Y.. W Not applicable 
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4.3 MINIMUM PERFORMANCE CHECKOUT 
PROCEDURE (MODEL FM-10C MAINFRAME) 

The following performance checks verify that the 
Model FM-IOC mainframe is operating within specification. 
These checks may be used as part of incoming quality 
control inspection, as a periodic operational check, and a 
check after repairs or adjustments have been performed. 
Left-hand and center modules are required for these checks. 

WARNING: High voltages are present 
throughout the unit and appropriate 
precautions should be taken while 
operating the unit with cover removed. 

NOTE: The FM-IOC is supplied pre-set 
to 11 5 Vac for use in North America, 
unless otherwise indicated by a decal 
over the AC/OC switch. Power cord 
supplied is 3-pin for use with 115 V 
grounded mains supply. 

4.3.1 Tone Generator Mode Check 
a. . Install the left-hand. module and center 

module into the mainframe. 

b. Connect power source to niainframe. 

c. Rotate PWR switch clockwise. 

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

For dc power, set AC/DC switch on back of 
unit to ~C. (2.5A maximum dc Cllffcnt required.) 

e. Vcrify that power indicator lights. 

f. Set mainframe controls as follows: 
MODE TONEGEN 

VOLUME Fully cw 

Frequency 000.0000 MHz 
Switches 

MEASURE MODE IN-BEAT 
AUDIO OUTPUT NOTE 

TIMEBASE INT 
(Rear of unit) 

f. Adjust 0-100 Hz frequency control for a 
lBEAT lamp indication on the center module of 
approximately 1 flash per second. 

g. Set VOLUME control to desired level and 
adjust 0-100 Hz frequency control throughout its range. A 
0-100 Hz tone should be audible from the internal 
speaker. 

h. Rotate 100 Hz frequency switch from a 
position to 9 position. Tone frequency should increase at 
each switch position. 

j. Repeat step 4.3.1-h. with the I kHz 
switch. 

k. Plug a 45 ohm speaker or 2000 ohm 
headset into AUDIO/TONE OUTPUT jack. Repeat step 
4.3.1-j. Tone frequency from remote speaker/headset 
should increase at each switch position. 

1. Install the center module into the 
mainframe and set the FIM RANGE switch to ZERO. 

m. Verify that the remote 100-0-I00uAdc 
meter indicates zero. Adjust mechanical zero on meter face 
if necessary. Plug the remote meter into the REM METER 
jack on the rear of the mainframe and adjust the remote 
meter to zero with the FIM module ZERO control. 

n. 
position. 

Set center module RANGE switch to 1.5 

o. Vary the mainframe 100 Hz and 1 kHz 
switches in 100 Hz steps up to 1.5 kHz. The remote meter 
pointer should deflect to the left in 100 Hz increments. 

4.3.2 Frequency Accuracy Check 

a. Connect broadband amplifier input to 
left-hand module RF OUTPUT jack with a 50 ohm coaxial 
cable. 

b. Connect broadband amplifier output to 
frequency counter input jack. 

c. Set RF OUTPUT control of left-hand 
module to maximum output leveL 

d. Set frequency switches to 100.000 MHz 
and 0-100 Hz frequency control to OUT position. 

e. Frequency counter should indicate 
100.000 MHz ± 1 ppm. 

f. Set 100 MHz frequency switch to 2, 3,4, 
and 5, while verifying frequency accuracy. . 

g. Reset 100 MHz frequency switch to 1. 

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

j. Set 100 MHz frequency switch to a and 
10 MHz frequency switch to 1 and verify frequency 
accuracy. 

k. Check all positions of 100 kHZ, 10kHz, 1 
kHz and 100 Hz frequency switch verifying frequency 
accuracy. 
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1. 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 reading. 

4.3.3 Output Level Check 

a. Connect RF voltmeter to RF OUTPUT 
jack of left-hand module. 

b. Set RF OUTPUT level to 5 uV. 

c. Set frequency switches to 100.000 MHz 
and 0-100 Hz frequency control to OUT position. 

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

e. Repeat for all frequencies in steps f. 
through l. of paragraph 4.3.2. 

f. Verify that all levels are 353 uV to 707 
uV (500 uV ± 3 dB.) 

4.3.4 Remote 2 MHz IF Output Check 

a. Set the mainframe MODE switch to 
MEAS, MEASURE MODE AUDIO OUTPUT switch to 
IN-BEAT NOTE, GENERATOR MODULATION to 
OUT -OFF and frequency controls to 1 SO MHz. 

b. Set the RF module MEASURE MODE 
BANDWIDTH switch to OUT - WI DE and set the 
SENSITIVITY to 6 m V. 

c. Connect the signal generator to the RF 
module MEASURE INPUT connector. Set its frequency to 
150 MHz and level to 6 mV rms. 

d. Connect the ac VTVM with a SO ohm 
load resistor across its terminals to the mainframe ACC 
connector, J3 pin A, and the ground terminal to chassis. 

e. Adjust the signal generator frequency 
slightly to obtain a zero beat indication. 

f. The ac VTVM should read exactly 1.5 
m V rms. If not exactly 1.5 m V rms re-adjust the signal 
generator output level to obtain exactly 1.5 mV rms on the 
ac VTVM. The signal generator output level should be 
between 4.2 and 8.2 mV rms (6 mV ± 3 dB). 

4.3.5 External VCO Input Check 

a. Connect the broadband amplifier input to 
the RF module RF OUTPUT connector. 

b. Connect the broadband amplifier output 
to the frequency meter IODM-l measure input connector. 
NOTE: If an RF module with 6 mV rms or greater RF 
output is installed in the mainframe, the broadband 
amplifier is not necessary. 
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c. Set the frequency meter frequency 
switches to 17.000 MHz, 0-1 kHz control out, audio 
switch mod and 10 MHz switch out. 

d. Set the ODM-l controls as follows: 

deviation range: 5 kHz 

vertical input: internal 

modulation mode: internal combined 

vertical center: for trace at center 
line of graticule 

e. Set the mainframe frequency switches to 
OIS.OVOO, 0-100 Hz control to 0, MODE switch to TONE 
GEN and GENERATOR MODULATION switch to OUT -
OFF. 

f. Connect the audio oscillator and the ac 
VTVM to J3-B and H (rear panel ACC connector). Set the 
audio oscillator frequency to 1 kHz and output level to sao 
mV rms ± 5% ali read on'the VTVM. 

g. The ODM-l should indicate 5 kHz ± 15% 
peak deviation. 

h. Set the mainframe frequency switches to 
014.9VOO and 0-100 Hz control to 10. 

j The ODM-I should indicate 5 kHz ± 15% 
peak deviation. 

4.3.6 10 MHz TCXO Output Check 

a. Connect the oscilloscope to the 
mainframe TIME BASE connector. The internal time base 
10 MHz waveform should be present. Level should be 0.5 V 
POp min. 

4.3.7 External Time Base Input Check 

a. Set the TIME BASE swHch to EXT. 

b. Connect the signal generator 
(Hewlett-Packard Model 606) to the mainframe TIME 
BASE connector. Set its frequency to 1 0 MH~ and output 
level to +5 dBm. 

c. 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 0-1 kHz switch 
from a to 9 and back. A varying tone should be heard from 
the speaker. 

4.3.8 1 MHz TCXO Output Check 

a. Connect the oscilloscope to the 
mainframe ACC connector J3 pin D, ground to chassis. 



b. A 1 MHz square wave should be present 
at a level of approximately 2.5 V POp. 

4.3.9 +9 Vdc Power Output Check 

a. Connect the DVM to the mainframe ACC 
connector J3 pin D, ground to chassis. 
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b. The DVM should read +9 Vdc ± 1 %. 

ALIGNMENT AND ADJUSTMENT (MODEL 
FM-10C MAINFRAME) 

Refer to figures 4-1 through 4-19 for test point 
and trimmer locations. Refer to figures 4-20 through 4-22 
for PC board. locations. Refer to figures 4-23 and 4-24 for 
trimmer capacitor access hole locations. 

4.4.1 Preliminary Adjustments 

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

b. Measure resistance to ground from the 
cases of series-pass transistors Ql and Q2 (mounted on 
chassis, rear). Should be greater than 50 k ohms. Reverse 
ohmmeter leads. Should be greater than 20 ohms. 

c. Modify the AFM-2 as in figure 4-25 and 
install the modified AFM-2 in the right-hand compartment. 
Also install an RF module and FIM module in the left and 
center compa.rtments respectively. 

d. Set 1I5/230V switch to 1I5V and plug 
power cable into 115 Vac outlet. Set POWER switch on. 
Measure voltage at TB3-1, 2 and TB3-3, 4. Should be +9 
Vdc ± 0.5%. Reset AIA3R7 and AIA3R16 respectively, if 
necessary. 

e. Connect the oscilloscope to TB3-1, 2 and 
TB3-3, 4 and. verify that the ripple is less than 2.7 mV Pop. 

f. Measure unregulated voltage at terminal 
AIA3-3. Should be approximately +17.5V. 

g. Measure voltage at AIA3-9, 10. Should 
be +12 V ± 1.2 V. 

h. Set POWER switch to OFF. Set 115/230 
V switch to 230 V. Plug power cord into 230 Vac source. 

j. Set POWER switch on and repeat steps 
4.4.l-e. through 4.4.l-g. 

k. Set POWER switch to OFF and 
dilsconnect power cord from 230 Vac source. Set 115/230 
V switch back to 115 V. 

1. Set AC/DC switch to DC. Connect the dc 

power cord to 12 VDC connector and to the dc power 
source. 

m Set POWER switch on. Set dc power 
source output to 11.5 Vdc. 

n. Measure the voltage at TB3-1, 2 and 
TB3-3, 4. Should be +9 V ± 0.5%. 

p. Set POWER switch to OFF and dc power 
source off, disconnect dc power cable from unit; set AC/DC 
switch to AC, plug ac power cable into 115 Vac outlet and 
set POWER switch on. 

4.4.2 10 MHz Amplifier Adjustment 

a. Pull out All board. 

b. Connect oscilloscope lOX probe to 
A 11-36. Observe that a 10 MHz waveform of 
approximately 500 m V pop is present. 

c. Connect oscilloscope lOX probe to 
Al1-39. Adjust AIIL5 for maximum output. It should be 
approximately 3.2 V POp. 

d. Dress all wires above center of board 
toward top of chassis and all wires below center of board 
toward bottom of chassis. Reinstall All board. 

4.4.3 A21 Board Adjustment, 3.6 MHz and 36 MHz 

a. Connect the RF voltmeter with a high 
impedance probe to A6-14 and pull out board A21. 

b. Set 100 kHz and 1 MHz frequency 
switches to O. 

c. Connect oscilloscope lOX probe to 
A21-6. Observe that a 100 kHz spike of approximately 1.5 
V Pop is present. Connect oscilloscope lOX probe to 
junction A21Y2 and A21C6. Adjust A21Ll for maximum 
amplitude (approximately 100 mV pop). 

d. Tune A21L3, A21L4 and A21L5 for 
maximum output on the RF voltmeter. 

e. If output level is other than -20 dBm, ± 1 
dB, select A21R28. 

f. Dress all wires above center of board 
toward top of chassis and all wires below center of board 
toward bottom of chassis. Reinstall board A21. 

4.4.4 A20 Board Adjustment, 3.7 MHz and 37 MHz 

a. Rotate 100 kHz and 1 MHz frequency 
switches to 1. Pull out board A20 and repeat steps c. 
through f. of paragraph 4.4.3, except substitute A20 for all 
A21 designations. 
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4.4.5 AI9 Board Adjustment, 3.8 MHz and 38 MHz 

a. Rotate 100 kHz and I MHz frequency 
switches to 2. Pull out board A 19 and repeat steps c. 
through f. of paragraph 4.4.3, except substitute AI9 for all 
A21 designations. 

4.4.6 AI8 Board Adjustments, 3.9 MHz and 39 MHz 

a. Rotate 100 kHz and I MHz frequency 
switches to 3. Pull out board AI8 and repeat steps c. 
through f. of paragraph 4.4.3, except substitute A18 for all 
A21 designations. 

4.4.7 AI7 Board Adjustments, 4.0 MHz and 40 MHz 

a. Rotate 100 kHz and I MHz frequency 
switches to 4. Pull out board A17 and repeat steps c. 
through f. of paragraph 4.4.3, except substitute AI7 for all 
A21 designations. 

4.4.8 AI6 Board Adjustment, 4.1 MHz and 41 MHz 

a. Rotate 100 kHz and 1 MHz frequency 
switches to 5. Pull out board AI6 and repeat steps c. 
through f. of paragraph 4.4.3, except substitute AI6 for all 
A21 designations. 

4.4.9 AI5 Board Adjustment, 4.2 MHz and 42 MHz 

a. Rotate 100 kHz and 1 MHz frequency 
switches to 6. Pull out board A15 and repeat steps c. 
through f. of paragraph 4.4.3, except substitute AI5 for all 
A21 designations. 
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4.4.10 AI4 Board Adjustment, 4.3 MHz and 43 MHz 

a. Rotate 100 kHz and 1 MHz frequency 
switches to 7. Pull out board A14 and repeat steps c. 
through f. of paragraph 4.4.3, except substitute A 14 for all 
A21 designations. 

4.4.11 AI3 Board Adjustment, 4.4 MHz and 44 MHz 

a. Rotate 100 kHz and 1 MHz frequency 
switches to 8. Pull out board A13, and repeat steps c. 
though f. of paragraph 4.4.3, except substitute A13 for all 
A21 designations. 

4.4.12 AI2 Board Adjustment, 4.5 MHz and 45 MHz 

a. Rotate 100 kHz and 1 MHz frequency 
switches to 9. Pull out board A 12 al1ld repeat steps c. 
through f. of paragraph 4.4.3, except substitute A12 for all 
A21 designations. 

4.4.13 90 MHz No.3 Adjustment 

a. Connect the RF voltmeter with a high 
impedance probe to terminal A6-4. 

b. Set the frequency switches to 30.000 
MHz. 

c. Pull A18 board half-way out and adjust 
A18C24 and AI8C36 to obtain between 200 and 250 mV 
rms on the RF voltmeter. 

d. If not within tolerance, select the value of 
A18C47. 

CAUTION: AI8C47 may cause 
oscillation if too large in value. 

e. Disconnect RF voltmeter probe and 
install A18 board back in unit. 

4.4.14 A2 Board Adjustment 

a. Set mainframe frequency switches to "0" 
position 0 - 100 Hz control to OUT. 

b. Lift A2 board and connect oscilloscope 
lOX probe to terminal A2-3. Measure the amplitude of the 
1 MHz input. Should be approximately 2.S V Pop square 
wave. 

c. Connect oscilloscope lOX probe to 
terminal A2-8, 2 MHz input. Should measure 
approximately 3.0 V POp square wave. 

d. Connect oscilloscope lOX. probe to 
terminal A2-7. Tune A2L1, A2L2 and A2L3 for 9 MHz 
maximum output. Should be approximately 500 mV pop. 



e. Connect oscilloscope lOX probe to 
terminal A2-9. Tune A2L4 for maximum output. Should be 
2.2 V Pop minimum at 6 MHz. 

f. Reinstall A2 board. 

4.4.1 S A3A Board Adjustment 

a. Lift board A3A and connect oscilloscope 
lOX probe to A3A-3 (5-6 MHz input) and ground. Voltage 
should be> 2.2 V POp. 

b. Connect oscilloscope lOX probe to 
A3A-6 (9 MHz input) and ground. Voltage should be 
approximately 500 mV pop. 

c. Connect oscilloscope lOX probe to 
A3A-8 (3.6 to 4.5. MHz input) and ground. Should be a 
sawtooth waveform of approximately 700 mV Pop. 

d. Connect oscilloscope lOX probe to 
A3ATPI (500-600 kHz output). Voltage should be 
approximately 600 m V POp. 

e. Connect the oscilloscope lOX probe to 
A3ATP2 and set the mainframe 0-100 Hz control to OUT. 

f. Adjust A3AL1 and A3AL2 for maximum 
voltage and purest sine wave (9.6 MHz). The voltage should 
be approximately 150 mV Pop. 

g. If the voltage at A3ATP2 is less than I SO 
mV pop, increase the value of A3ACli to obtain ISO mV 
pop. 

h. Connect the oscilloscope lOX probe to 
A3ATP3 and set the mainframe 100 Hz switch to "5". 

j. Adjust A3AR7 for 3 V pop (5.5 MHz) AT 
A3ATP3. 

k. Rotate the 100 Hz switch between 0 and 
9 and observe that the level is > 2.2 V pop in all positions. 
Return the 100 Hz switch to "5". 

l. Reinstall A3A board. 

4.4.16 A3B Board Adjustment 

a. Pull out board A3B and repeat steps a. 
through l. of paragraph 4.4.15, except substitute A3B for 
all A3A designations, and 1 kHz switch for 100 Hz switch. 

4.4.17 A3C Board Adjustment 

a. Pull out board A3Cand repeat steps a. 
through l. of paragraph 4.4.15, except substitute A3C for 
all A3A designations and 10 kHz switch for 100 Hz switch. 

4.4.18 A3D Board Adjustment 

a. Pull out board A3D and repeat steps a. 
through l. of paragraph 4.4.15, except substitute A3D for 
all A3A designations, and 100 kHz switch for 100 Hz 
switch. 

4.4.19 A6 Board Adjustment 

a. Lift board A6 and connect oscilloscope 
lOX probe to A6-6 (5 to 6 MHz input). Voltage should be 
approximately 2.5 V pop. 

b. Connect oscilloscope lOX probe to A6-14 
(36 to 45 MHz input). Voltage should be approximately 60 
mV pop. 

c. Connect oscilloscope lOX probe to A6-4 
(90 MHz input). Voltage should be approximately 630 mV 
pop at 90 MHz. 

d. Set the mainframe 100 kHz switch to 
"5", 10 kHz, 1 kHz and 100 Hz switches to "0". Connect 
the oscilloscope lOX probe to A6TPl. The voltage should 
be approximately ISO mV p .. p (95.5 MHz). 

e. Connect the oscilloscope lOX probe to 
A6TP2. Adjust A6Ll for maximum output at 95.5 MHz. 
The voltage should be approximately 220 mV pop. 

f. Set the mainframe 10 MHz switch to "0" 
and 1 MHz switch to S. Connect the oscilloscope lOX 
probe to A6TP3. The voltage should be approximately 120 
mV pop (55 MHz). 

g. Unsolder wire on A6-8. Connect center 
conductor of a SO ohm coaxial test cable to A6-8 and 
connect outer conductor to A6-9. 

h. Connect the other end of test cable to RF 
voltmeter with SO ohm termination. Measure voltage level. 
Level should be -1 dBm ± 2 dB. 

i. Rotate the 100 kHz and 1 MHz decade 
switches throughout their ranges. The output level should 
be -1 dBm ± 2 dB. 

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

l. Rotate the 100 kHz decade switch to 
zero. 

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

n. 
sidebands. 

Adjust A21CS for minimum 100 kHz 

p. Repeat for all positions of 100 kHz 
decade adjusting A2OCS, AI9CS, etc., as required. 

r. Reinstall A6 board. 
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4.4.20 A20 Board Adjustment, 70 MHz 

a. Set the 10 MHz switch to 1. Pull board 
A20 half-way out. 

b. Unsolder the coaxial cable center 
conductor from A20-17. Connect the BNC test cable center 
conductor to A20-17 and shield to ground. Connect the RF 
voltmeter with 50 ohm termination to the test cable. 

c. Adjust A2OC24 and A20C36 for 0 dBm ± 
1 dB on RF voltmeter. 

d. If out of tolerance, check. the taps on 
A20L6 and A20L7 (should not be greater than ~ turn up) 
and select the value of A20C47. CAUTION: A20C47 may 
cause oscillation if made too large in value. 

e. Disconnect RF voltmeter from BNC test 
cable and unsolder test cable from A20-17. Solder back 
normal cable to A20-17. 

f. Disconnect the BNC connector from 
Z2-X port (center connector) and connect it to the RF 
voltmeter (with 50 ohm termination). Peak A20C24, 
A2OC36 and A20C43. The output should be -I dBm ± 1 
dB. 

g. If out of tolerance, select the value of 
A20R4I. 

h. Reinstall the cover and repeak A20C24, 
A2OC36 and A2OC43. 

j. Disconnect the RF voltmeter and 
reconnect the BNC cable back to Z2-X port. Push board 
back into compartment. 

4.4.21 A19 Board Alignment, 80 MHz 

a. Set the 10 MHz switch to 2. Pull board 
AI9 half-way out. 

b. Repeat steps 4.4.20-b. through 4.4.20-j. 
except substitute AI9 for A20. 

4.4.22 A18 Board Adjustment, 90 MHz 

a. Set the 10 MHz swi tch to 3. Pull board 
AI8 half-way out. 

b. Repeat steps. 4.4.20-b. through 4.4.20-j. 
except substitute AI8 for A20. 

4.4.23 A17 Board Adjustment, 100 MHz 

a. Set the 10 MHz switch to 4. Pull board 
AI7 half-way out. 
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b. Repeat steps 4.4.20-b. through 4.4.20-j. 
except substitute A 17 for A20. 

4.4.24 A16 Board Adjustment, 110 MHz 

a. Set the 10 MHz switch to 5. Pull board 
AI6 half-way out. 

b. Repeat steps 4.4.20-b. through 4.4.20-j. 
except substitute A 16 for A20. 

4.4.25 A15 Board Adjustment, 120 MHz 

a. Set the 10 MHz switch to 6. Pull board 
AI5 half-way out. 

b. Repeat steps 4.4.20-b. through 4.4.20-j. 
except substitute AI5 for A20. 

4.4.26 A21 Board Adjustment, 60 MHz 

a. Set the 100 MHz and 10 MHz switches to 
O. Pull board A21 half-way out. 

b. Disconnect the BNC connector on Z2-X 
port (center connector) and connect BNC to the RF 
voltmeter (with 50 ohm termination). 

c. Adjust A2IC24 and A2IC36 for -1 dBm 
± I dB on RF voltmeter. 

d. If out of tolerance, check the taps on 
A21L6 and A21L7 (should not be greater than ~ turn up) 
and select the value of A21 C47. 

CAUTION: A21C47 may cause 
oscillation if made too large in value. 

e. Reinstall cover and repeak A21 C24 and 
A21C36. Dress all wires above center of board toward top 
of chassis and all wires below center of board toward 
bottom of chassis. Push board back into compartment. 
Leave RF voltmeter connected as in step 4.4.26-b. 

4.4.27 A14 Board Adjustment, 130 MHz 

a. Set the 10 MHz switch to 7. Pull board 
A14 half-way out. 

b. Adjust AI4C24, A14C36 and AI4C43 
for -1 dBm ± 1 dB on the RF voltmeter. 

c. If the output is too high or low, remove 
cover and repeak AI4C24, AI4C36 and AI4C43. 

d. If output is too high, decrease the value 
of A14C47 or increase the value of A14R41 until the 
output is -1 dBm ± 1 dB. Repeak A14C24, AI4C36 and 
AI4C43, after changing A14C47 or A14R41. . 



e. If output is too low, increase the value of 
Al4C47 or decrease the value of Al4R41 until the output 
is -1 dBm ± 1 dB. Repeak A14C24, Al4C36 and Al4C43 
after changing Al4C47 or Al4R41. Check the taps on 
A14L6, Al4L7 and Al4L8 (should not be greater than ~ 
turn up). 

CAUTION: Al4C47 may cause 
oscillation if made too large in value. 

f. Reinstall cover and repeak A14C24, 
Al4C36 and A14C43. Push the board back into 
compartment; dress all wires above cente r of board toward 
top of chassis and all wires below center of board toward 
bottom of Ichassis. 

4.4.28 A13 Board Adjustment, 140 MHz 

a. Set the 10 MHz switch to 8. Pull board 
Al3 half-way out. 

b. Repeat setps 4.4.27-b. through 4.4.27-f. 
except substitute Al3 for A14. 

4.4.29 Al2 Board Adjustment, 150 MHz 

a. Set the 10 MHz switch to 9. Pull board 
Al2 half-way out. 

b. Repeat steps 4.4.27-b. through 4.4.27-f. 
except substitute Al2 for A14. 

4.4.30 Al A6 Board Adjustment 

a. Connect oscilloscope lOX probe to 
AIA6TPl. Adjust AIA6Tl and AIA6T2 for maximum 
amplitude at 10 MHz. 

b. Connect oscilloscope lOX probe to 
AIA6-9. Adjust AIA6C21, AIA6C27 and AIA6C33 for 
maximum amplitude at 70 MHz. 

c. Disconnect oscilloscope lOX probe and 
,cable center conductor from Al A6-9. Connect the BNC 
test cable center conductor to AIA6-9 and shield to 
ground. 

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

e. If out of tolerance, select Al A6R24 and 
re-adjust AIA6C21, AIA6C27 and AIA6C33. 

f. Disconnect RF voltmeter and test cable 
and reconnect cable center conductor to AIA6-9. 

4.4.31 A 7 Board Adjustment 

a. Remove mounting screws and lift out 
assembly A 7/ A8. Disconnect the BNC connector from Z2-L 

port and connect it to the sweep generator RF output jack. 

b. Disconnect the center conductor of the 
coaxial cable at A 7 -6 and connect the center conductor of 
50 ohm coaxial cable (BNC connector on other end) to 
A 7 -6, and shield to ground. Connect the BNC connector on 
this cable to the RF detector RF input and the dc output 
of the detector to the sweep generator demodulator input 
jack. 

c. Set the sweep generator output to -8 dBm 
(~ f). 

d. Connect the oscilloscope vertical input 
jack and external horizontal input jack to the sweep 
generator vertical and horizontal output jacks respectively. 

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

f. Disconnect the ALC lead at A 7 -1 and 
connect the 0-5 Vdc power supply positive lead to A7-1. 
Connect the negative lead to ground. Set the output voltage 
to OV. 

g. Adjust A 7C25, .A 7C26, A 7C28 and 
A 7C31 for maximum output and flattest response between 
600 and 700 MHz. 

h. Disconnect the BNC connector at the RF 
detector RF input and connect it to'the RF voltmeter (with 
50 ohm termination). Set the sweep generator mode switch 
toCW. 

j. Verify that the level at A 74 is -8 dBm. 
Vary the sweep generator center frequency control from 
600 MHz to 700 MHz. The output level should not change 
more than ± 2 dB from -12 dRm. 

k. Increase the 0-5 Vdc power supply 
connected to A 7-1 to +5 Vdc. The output level should drop 
a minimum of 28 dB from the level measured in previous 
step. 

1. Disconnect the test equipment from the 
board and reconnect the cables and wire to their proper 
locations. 

4.4.32 A8 Board Adjustment 

a. With oscilloscope lOX probe observe 70 
MHz at A8-5. The voltage should be between 1.8 and 2.2 V 
p-p. Connect oscilloscope lOX probe to A8-1 and peak 
A8C28 and A8C30 for maximum output. 

b. Lift A8Cl3 from A8Z1-L and connect 
the BNC test cable center conductor to A8CI3- and shield 
to ground. Connect the RF voltmeter (with 50 ohm 
termination) to the BNC connector. Peak A8C3, A8C6, 
A8C9 and A8C 12 for maximum output on RF voltmeter 
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connected to Lon ABZl. Verify that RF voltmeter reads> 
+5 dBm. Disconnect the RF voltmeter and connect 
spectrum analyzer to the BNC test cable. Observe the 770 
MHz spur. Should be at least 40 dB down from the 700 
MHz level. If not, lower taps on ABL3 and ABL4 and 
repeak ABC9 and ABC 12. Disconnect spectrum analyzer 
and connect RF voltmeter to the BNC test cable. Repeak 
A8C9 and ABC12 and verify that output level is +5 dBm. 
Disconnect RF voltmeter and BNC test cable from ABC 13 
and reconnect it to ABZI-L. 

c. Rotate 100 kHz and I MHz frequency 
switches to 4. Disconnect the BNC connector from Z2-R 
and connect the RF voltmeter (with 50 ohm termination) 
to filter, FLI. Peak ABC21, A8C 18 and select ABC33 and 
ABC3S for +5 dBm ± I dB on the RF voltmeter. 

d. Rotate 100 kHz and I MHz frequency 
switches from 0 to ~. Output should be +5 dBm ± 2 dB. 

e. Disconnect RF voltmeter and reconnect 
BNC to R port of Z2. 

4.4.33 A9, AIO, All and AS Board Adjustments 

a. Set the 100 MHz and 10 MHz switches to 
O. 

b. Disconnect the BNC connector from 
ZI-R arid connect the spectrum analyzer input to this 
cable. 

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

d. Remove cover from AIO. Connect the 
oscilloscope lOX probe to AIO-I. Tune AIICS for 
maximum output on the oscilloscope. Remove the 
oscilloscope probe. 

e. Tune AI0C2, AIOCS, AI0CB and 
AI0Cll for maximum output with minimum sidebands, 30 
dB down or greater, on the spectrum analyzer. Reduce 
sideband levels as far as possible by moving taps down on 
AIOLI through AIOL4. Repeak AIOC2, AIOCS, AIOCB 
and AIOCIl. 

f. Disconnect the spectrum analyzer and 
connect the RF voltmeter (with 50 ohm termination) and 
repeak AIOCIl. The output should be +5 dBm, -2 +4 dB. 

g. If the output is too high or low, select 
value of AIOC71, AI0C70 or AIOC76 until the output is 
+5 dBm, -2 +4 dB. Disconnect RF voltmeter and reconnect 
spectrum analyzer. 

h. Set the 100 MHz switch to I and the 10 
MHz switch to I. Set the spectrum analyzer center 
frequency to BOO MHz. 

j. Connect the oscilloscope lOX probe to 
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AIO-S. Tune AllC21 for maximum output on the 
oscilloscope. Remove the oscilloscope lOX probe. 

k. Tune AIOClS, AIOCIB, AIOC22, and 
AIOC2S 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 
AIOLS through AIOLB. Repeak A10C15, AlOClB, 
AIOC22 and AIOC2S. 

1. Repeat step 4.4.33-f., except substitute 
AIOC2S for AIOCll. 

m. If the output is too high or low, select 
value of AIOC72, AIOC2l or AIOC77 until the output is 
+5 dBm, -2 +4 dB. Disconnect RF voltmeter and reconnect 
spectrum analyzer. 

n. Set the 100 MHz switch to 2 and the 10 
MHz switch to 2. Set the spectrum analyzer center 
frequency to 900 MHz. 

p. Connect the oscilloscope lOX probe to 
AIO-9. Tune AllC2B for maximum output on the 
oscilloscope. Remove the oscilloscope lOX probe. 

r. Tune AlOC29, AIOC32, AlOC36 and 
AIOC39 for maximum output 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 through AIOLI2. Repeak AlOC29, AIOC32, 
AIOC36 and AIOC39. 

s. Repeat step 4.4.33-f., except substitute 
AIOC39 for AlOCIl. 

t. If the output is too high or low, change 
value of AIOC73, AlOC3S or AIOC7B until the output is 
+5 dBm, -2 +4 dB. Disconnect the RF voltmeter and 
reconnect the spectrum analyzer. 

u. Set the 100 MHz switch to 3 and the 10 
MHz switch to 3. Set the spectrum analyzer center 
frequency to 1 GHz. 

v. Connect the oscilloscope lOX probe to 
AIO-13. Tune AIIC34 for maximum output on the 
oscilloscope. Remove the oscilloscope lOX probe. 

w. Tune AIOC43, AIOC46, AlOC50 and 
AlOCS3 for maximum output with minimum sidebands, 30 
dB down or greater, on the spectrum analyzer. Reduce 
sideband levels as far as possible by moving taps down on . 
AIOLl3 through AIOLI6. Repeak AIOC43, AIOC46, 
AIOCSO and AIOCS3. 

x. Repeat step 4.4.33-f., except substitute 
AIOC43 for AIOCIl. 

y. If the output is too high or low, select 
value of AIOC74, AIOC49 or AlOC79 until the output is 



+5 dBm, -2 +5 dB. Disconnect the RF voltmeter and 
reconnect the spectrum analyzer. 

z. Set the 100 MHz switch to 4 and the 10 
MHz switch to 4. Set the spectrum analyzer center 
frequency to 1.1 GHz. 

aa. Connect the oscilloscope lOX probe to 
AIO-I7. Tune AllC40 for maximum output on the 
oscilloscope. Remove the oscilloscope lOX probe. 

abo Tune AIOC57, AIOC60, AIOC64 and 
AIOC67 for maximum output with minimum sidebands, 30 
dB down or greater, on the spectrum analyzer. Reduce 
sideband levels as far as possible by moving taps down on 
AIOLI7 through AIOL20. Repeak AIOC57, AIOC60, 
AIOC64 and AIOC67. 

ac:. Repeat step 4.4.33-f., except substitute 
AIOC67 for AIOCI!. 

ad. If the output is too high or low, select 
value of AIOC75, AIOC63 or AI9C80 until the output is 
+5 dBm, .. 2 +4 dB. Disconnect the RF voltmeter and 
reconnect the spectrum analyzer. 

ae. Reinstall cover on AIO and set the 100 
MHz and 10 MHz switches to O. Push board All back into 
compartment. 

af. Repeat steps 4.4.33-c., e. and f. 

ago Disconnect RF voltmeter and reconnect 
the spectrum analyzer. 

ah" Repeat steps 4.4.33-h., k. and f., except 
substitute AIOC25 for AIOCII in step 4.4.33-f. 

aj. Disconnect RF voltmeter and reconnect 
the spectrum analyzer. 

ak. Repeat steps 4.4.33-n., r. and f., except 
substitute AIOC39 for AIOCll in step 4.4.33-f. 

al. Disconnect RF voltmeter and reconnect 
the spectrum analyzer. 

am. Repeat steps 4.4.33-u., w. and f., except 
substitute AIOC53 for AIOCll in step 4.4.33-f. 

an. Disconnect the RF voltmeter and 
reconnect the spectrum analyzer. 

ap. Repeat steps 4.4.33-z., ab., and f., except 
substitute AIOC67 for AIOCII in step 4.4.33-f. 

ar. Set 100 MHz and 10 MHz switches to 5. 

as. Disconnect the RF voltmeter and 
reconnect the spectrum analyzer" Set center frequency to 
1.2 GHz. 

at. Remove cover from AS. Connect 
oscilloscope lOX probe to AS-I. Verify that level is 
between 560 and 710 mV pop. Remove the oscilloscope 
lOX probe. 

au. Tune ASCI, A5C6, A5CIO, A5CI4 and 
A5C 18 for maxiumum output with minimum sidebands, 30 
dB down or greater, on the spectrum analyzer. Reduce 
sideband levels as far as possible by moving taps down on 
A5LI through A5L5. Repeak ASCI, A5C6, A5CIO, A5Cl4 
and A5CI8. 

avo Repeat step 4.4.33-f. except substitute 
A5CI8 for AIOCI!. 

aw. If the output is too high or low, select 
value of A5C9, A5C 13 or A5C 17 until the output is +5 
dBm, -2 +4 dB. 

ax. Reinstall cover on AS. 

ay. Repeat steps 4.4.33-au. and f., except 
substitute A5CI8 for AIOC}I in step 4.4.33-f. . 

az. Disconnect the RF voltmeter from BNC 
cable and reconnect the cable to ZI-R port. 

4.4.34 Amplitude Modulation Adjustment 

a. Disconnect the BNC cable from FL3 at 
ZI-X port. Connect a SO ohm termination to the 
oscilloscope vertical input jack. Connect a 50 ohm BNC 
coaxial· cable between the SO ohm termination and Zl-X 
port. 

b. Connect the audio oscillator to the AM 
MOD jack on the AFM-2 (Right Hand Module) and the 
oscilloscope external horizontal input jack. 

c. Set the mainframe frequency switches to 
5 MHz. Connect the ac VTVM to A 7 -2. 

d. Set the audio oscillator frequency to I 
kHz and adjust its output level to obtain 75 mV rms at 
A7-2. 

e. Adjust 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 (24% to 36% modulation). If E min is not within 
2.3 arft! 2.0 divisions, select A 7R22 for approximately 2.15 
divisions (30% modulation). Observe that there is no visible 
distortion on the scope. Reconnect the BNC cable back to 
Zl-X port. 

4.4.35 ALC Adjustment 

a. Set mainframe POWER switch of OFF 
position and pull RFM module half-way out. Install 
extender cable PC2652 and set POWER switch on. 
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b. Disconnect BNC cable on input variable 
attenuator and connect RF voltmeter with a 50 ohm 
termination to the BNC jack (BBA output) mounted on 
BBA enclosure. 

c. Set synthesizer frequency to 250 MHz 
and adjust A1A2R31 for an output of -23 dBm on RF 
voltmeter. 

d. Rotate 100 MHz, 10 MHz and 1 MHz 
frequency switches throughout their ranges. Output should 
not vary more than ± 1 dB. Re-adjust AIA2R31 if 
necessary. 

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

4.4.36 VCO Adju~tment 

a. Measure at terminal A2-5 with the 
oscilloscope with lOX probe. Set the 100 kHz decade 
switch to V position. Set the 0-100 Hz control to zero. 
Adjust A2L5 for approximately 6 MHz on the oscilloscope. 
The level should be 2.3 V p-p ± 0.2 V p-p. If not within 
tolerance, select the value of A2R25. Set the 100 kHz 
decade switch to zero. Set the mainframe frequency 
switches to 1.0000 MHz. 

b. Connect the broadband amplifier input to 
left-hand module RF OUTPUT jack and the output to the 
frequency counter input. Set the RF OUTPUT attenuator 
of the RF module to maximum output. 

c. Set the mainframe 0-100 Hz control to 
"0" and adjust A2L5 for exactly 1 MHz on the counter. 

d. Set the mainframe 0-100 Hz control to 
"5" and adjust A2R30 for exactly 1.00005 MHz. 

e. Set the mainframe 0-100 Hz control to 
"10" and adjust A2R31 for exactly 1.0001 MHz. 

f. Repeat steps 4.4.36-c., d. and e. until the 
frequencies are within ± 5 Hz of setting of the 0-100 Hz 
control. 

g. Set the 0-100 Hz control to 5 and the 
mainframe switches to 1.0000 MHz. 

h. Connect the oscilloscope lOX probe to 
A3ATP2. 

j. Adjust A3ALI and A3AL2 for maximum 
voltage and purest sine wave. 

4.4.37 Phase Modulation Adjustment 

a. Connect the broadband amplifier input to 
the RF module RF OUTPUT connector. Set the mainframe 
frequency switches to 15 MHz and the MODE switch to 
GEN. 
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b. Connect the broadband amplifier output 
to the frequency meter/ODM-I measure input connector. 
NOTE: If an RFM module with 6 m V rms or greater RF 
output, such as an RFM-l1 A, is installed in the mainframe, 
the broadband amplifier is not necessary. 

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

d. Set the ODM-l controls :as follows: 

deviation range: 5 kHz 

vertical input: internal 

modulation mode: internal combined 

vertical center: for trace at center 
line of gratilcule 

e. Connect the audio oscillator and ac 
VTVM to the AFM-2 FM MOD connector. Set the audio 
oscillator frequency to 400 Hz and output level to 100 mV 
rms ± 0.5% as read on the VTVM. Set the mainframe 
GENERATOR MODULATION switch to rrN - ON. 

f. Adjust the RFM Module variable output 
attenuator until the ODM-l OPERATE lamp lights. 

g. Select AIA6R33 for 5 kHz ± 15% 
deviation on the ODM-I. 

4.4.38 Frequency Modulation (VeO) Adjustment 

a. Repeat steps 4.4.37-a. through 4.4.37-d. 

b. Set the mainframe frequency switches to 
015.0VOO, 0-100 Hz control to 0, MODE switch to GEN 
and GENERATOR MODULATION switch to OUT -- OFF. 

c. Connect the audio oscillator and the ac 
VTVM to J3-B and H (rear panel ACC connector). Set the 
audio oscillator frequency to 1 kHz and output level to 500 
mV rms ± 0.5% as read on the VTVM. 

d. Set A2R44 to mid-range position. 

e. Adjust A2R47 for 5 kHz ± 15% peak 
deviation on the ODM-I. 

f. Set the mainframe frequency switches to 
014.9VOO and 0-100 Hz control to 10. 

g. Adjust A2R44 for exactly 5 kHz peak 
deviation on the ODM-I. 

h. Repeat steps 4.4.38-b. e., f. and g. 
because there is interaction between the two trimmer 
resistors. 



4.4.39 AM Distortion 

a. Remove the AFM-2 and install the 
OAM-l in its place. 

b. Set the mainframe GENERATOR 
MODULATION switch to IN - ON. 

c. Set the mainframe MODE switch to GEN 
MOD CAL.. Allow 2 minutes warm-up time. 

d. Set OAM-l VERT MODE switch to 
VERT SET. 

e. Position CRT trace on VERTICAL SET 
line of the graticule with VERT POS control. 

f. Set VERT MODE switch to CARR SET. 

g. Position CRT trace on CARRIER SET 
line of the graticule with CARRIER LEVEL control. 

h. Set RANGE switch to GEN 30%. 

j. Set MOD/AUDIO OUT FREQ swi tch to 
I kHz. 

k. Rotate INT MOD/AUDIO OUT control 
for exactly full-scale deflection. 

I. Connect distortion analyzer to DIST 
ANAL jack and calibrate it to the modulating frequency. 

m. Verify that measured distortion is less 
than 3% at 30% modulation. 

n. If the distortion is > 3%, slightly tune 
A7C31. If it cannot be brought into spec with A7C3l, 
select the value of A 7R21 and retune A 7C31 . 

p. Switch off the OAM-I. 

4.4.40 Calibration of TCXO 

a. Mainframe must be turned off and remain 
in a 25°C ambient for at least 2 hours. 

b. Connect RFM module RF OUTPUT jack 
to input jack of the broadband amplifier. Connect output 
jack of the broadband amplifier to the frequency counter. 
(Broadband amplifier not necessary when RFM-I 1 A is 
used.) 

c. 
10.000 MHz. 

Set the mainframe frequency switches to 

d. Remove protective cap screw on TCXO 
cover (Figure 4;.26) 

OUTER 
CASE 

TCXO 

FREOUENCY 
ADJUST 
TRIMMER 

PROTECTIVE 
HEX CAP SCREW 

FIGURE 4-26. ACCESS TO TCXO . 

e. 0 bse rve sm all . slot-head frequency 
adjustment trimmer behind cap screw and the frequency 
offset given on the TCXO housing. 

f. Turn unit on and quickly (within 60 sec) 
adjust trimmer for lO MHz ± the offset given on the TCXO 
housing. 

4.5 FAULT ISOLATION PROCEDURE (MODEL 
FM-l0C MAINFRAME) 

Fault isolation procedures are presented to provide 
a guide in servicing the FM-IOC mainframe. The procedures 
follow the sequence of the minimum performance checkout 
procedures, Section 4.3, with each subsection keyed to the 
paragraph in Section 4.3 that first indicates a fault. When a 
fault is noted during FM-IOC mainframe operation, proceed 
as follows: 

a. Perform minimum performance checkout 
procedures in Section 4.3. 

b. Start fault isolation procedures at the 
point where minimum performance cannot be satisfied. 

c. When the fault is isolated to a function, 
such as the AIA6 board, refer to the alignment procedure 
for that board in Section 4.4 and check alignment of that 
board before proceeding wi th fault isolation. 

d. After a fault is repaired, complete the 
minimum performance checkout procedure to determine if 
further alignment is necessary. 
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4.5.1 POWER Indication Failure (4.3.I-d) 

a. Refer to figures 5-2 and 5-17 and check 
voltages and waveforms. 

b. If voltages and waveforms are within 
tolerance, replace POWER indicator lamp, DS I. 

4.5.2 BEAT Indication Failure (4.3. I-f) 

a. Check for 2 MHz at J8-16. If 2 MHz is 
present, check FIM module as described in FIM 
maintenance section of the manual. 

b. If 2 MHz is absent, check for 2 MHz at 
J6-1 ; if 2 MHz is present, check buffer Al ASQ4. 

c. If 2 MHz is absent, check for 11 MHz at 
the synthesizer input jack, J7. If 11 MHz is present, trouble 
is in the RF module. Check the RF module as described in 
the RF module maintenance section of the manual. 

d. If 11 MHz is absent, check the 
synthesizer circuitry as described in paragraph 4.8.9. 

4.5.3 0--100 Hz Control Tone Failure (4.3.I-g) 

a. Check the VCO circuitry by referring to 
figure 5-5 and utilizing the voltages and waveforms 
indicated. 

4.5.4 0-100 Hz Switch Tone Failure (4.3.I-h) 

a. Check t he appro priate frequency 
generator board assembly, A 12 through A21, and 100 Hz 
decade board, A3A, and 100 Hz switch, S4, wiring. 

4.5.5 I kHz Switch Tone Failure (4.3.I-j) 

a. Check the appropriate frequency 
generator board assembly, AI2 through A21, and 1 kHz 
decade board, A3B, and I kHz switch, S5., wiring. 

4.5.6 No Output from AUDIO/TONE OUTPUT Jack 
( 4.3.I-k) 

a. Check AUDIO/TONE OUTPUT jack, J5, 
and its associated wiring. 

4.5.7 Meter Fails to Zero with ZERO Control (4.3.I-m) 

a. If FIM meter will zero with ZERO 
control and remote meter will not zero, check REM 
METER jack, J4, and its associated wiring. Also check FIM 
remote meter wiring. 

b. If FIM meter will not zero with ZERO 
control, trouble is in the FIM module. Check as described 
in FIM maintenance section of the manual. 

4.5.8 Meter Fails to Deflect to the Left in 100 Hz 
Increments (4.3.1-0) 

a. Trouble is in the FIM module. Check FIM 
module as described in FIM maintenance section of the 
manual. 

4.5.9 Frequency Accuracy Out of Tolerance (4.3.2-e 
through 4.3.2-1) 

a. Check accuracy of TCXO output and 
calibrate as directed in paragraph 4.4.40. 

b. If all frequencies in a decade are out of 
tolerance, check as in table 4-2. 

c. 
in table 4-3. 

If any digi t is out of tolerance, check as 

TABLE 4-2 
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DECADE FAULT ISOLATION 

--------------------------------------------------------
Decade 

100 MHz 
10 MHz 

1 MHz 
100 kHz 

10 kHz 
1 kHz 

100 Hz 
0-100 Hz 

Assembly Number 

AS,A9,AI0,All 
A8 
A6 
A3D 
A3C 
A3B 
A3A 
A2 



TABLE 4-3 

DIGIT FAULT ISOLATION 

DIGIT 100 MHz 10 MHz 1 MHz 100 kHz - 100 Hz 

0 A9,AI0 (700 MHz) A21 (60 MHz) A21 (36 MHz) A21 (3.6 MHz) 
I A9,A10 (800. MHz) A20 (70 MHz) A20 (37 MHz) A20 (3.7 MHz) 
2 A9,A10 (900 MHz) A19 (80 MHz) A19 (38 MHz) AI9 (3.8 MHz) 
3 A9,A10 (1000 MHz) AI8 (90 MHz) AI8 (39 MHz) A18 (3.9 MHz) 
4 A9,AIO (1100 MHz) AI7 (100 MHz) AI7 (40 MHz) AI7 (4.0 MHz) 
5 A9/A5 (1200 MHz) A16 (110 MHz) A16 (41 MHz) A16 (4.1 MHz) 
6 A IS (120 MHz) Al5 (42 MHz) A15 (4.2 MHz) 
7 AI4 (130 MHz) A14 (43 MHz) A14 (4.3 MHz) 
8 A13 (140 MHz) A13 (44 MHz) A14 (4.4 MHz) 
9 A12 (150 MHz) AI2 (45 MHz) A12 (4.5 MHz) 

4.S.10 Output Level Out of Tolerance (4.3.4-f) 

a. If output level out of tolerance at some 
frequencies (not all frequencies), use the information in 
paragraph 4.8.9 to isolate the trouble to the particular 
assembly causing the trouble. 

b. • If output level out of tolerance at all 
frequencies, verify that the level at J6-3 is -20 mVdc ± 3 
mY. If level is out of tolerance, check RF module as 
described in the RF module maintenance section of the 
manual and the gain control amplifier (GCA), A7, in the 
mainframe. 

4.S.11 Remote 2 MHz IF Output Out of Tolerance 
(4.3.4-f) 

a. Check 2 MHz buffer, AIA5Q2. 

4.S.12 External VCO Input Out of Tolerance (4.3.5-g and 
j) 

a. Check FM linearity circuitry, R3 and R4 
and A2R47 and A2R44 and VCO circuitry, A2. 

4.S.13 10 MHz TCXO Output Out of Tolerance (4.3.6-a) 

a. Calibrate TCXO as described in paragraph 
4.4.40. 

b. Check TIMEBASE switch, S13, circuitry. 

4.S.14 EXternal Timebase Input Inoperative (4.3.7-c) 

a. Check TIMEBASE switch, S13, circuitry. 

b. Check TIMEBASE jack, J2, circuitry. 

4.S.lS 10 MHz TCXO Output Out of Tolerance (4.3.8-h) 

a. Check I MHz TCXO OUTPUT connector, 
J3-D, and its associated wiring. 

b. Check R7 between TB4-1 and TB4-3. 

c; . Check for continuity between TB4-1 and 
AIA2-9. 

4.S.16 +9 Vdc Output Out of Tolerance (4.3.9-b) 

a. Check +9 Vdc output connector, J3-E 
and its associated wiring. 

b. Check adjustment of AIA3R16 as 
described in paragraph 4.4.1. 

4.6 TEST EQUIPMENT REQUIRED (MODEL 
RFM-10 MODULE) 

The test equipment required for the checkout, 
alignment, calibration and troubleshooting is tabulated in 
Table 4-4. Minimum parameters are provided to aid in the 
selection of the equivalent types. 
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TABLE 4-4 

TEST EQUIPMENT REQUIREMENTS FOR MODEL RFM·10 

--
INSTRUMENT MINIMUM PARAMETERS RECOMMENDED MODEL 

Sweep Generator Frequency range: 50 kHz to 512 MHz Wavetek Model 2001 
Output level: ·56 dBm to -23 .dBm 

RF Detector Frequency range: 50 kHz to 512 MHz Wavetek Model 0152 

Signal Generator Frequency range: 50 kHz to 500 MHz Singer Model FM-2748 
Level: -53 dBm to .23 dBm 
Output impedance: 50 ohms 

Oscilloscope with Frequency response: 11 MHz Tektronix Model 531A 
10 X Probe Vertical sensitivity: 5 mV/cm 

RF Voltmeter with Frequency response: 50 kHz - 512 MHz Hewlett-Packard 
50 olun load & T Level: -56 dBm to -27 dBm Model 3406A/ 

11063A/6064 

ACVTVM Frequency response: 2 MHz Hewlett-Packard 
Voltage measurement: 1.8 mV to 3.5 mV rms Mode1'427 A 

DC Digital Level: 17 - 23 mV dc Hewlett-Packard 
Voltmeter Accuracy: ± 1 % Model 3440A 

Power Supply Level: 9 Vdc at 250 rnA Hewlett-Packard 
Model 721A 

Radio Interference/ Frequency response: 250 MHz Singer Model NM-30A 
Field Intensity Level: 50 uV 
Meter 

9 MHz Signal Frequency: 9 MHz Singer Model FM-2748 
Source Level: 100 mV rms , 

Impedance: 50 ohms 

DC Amplifier Gain: 40 dB Hewlett-Packard 
Input & Output impedance: 2 M ohms Model 8875A 

Mainframe/RF & Required for testing RFM-I0 plug-in module Singer Model FM·I0C 
MDM-l Modules Mainframe with RF & 

MDM·l plug·ins 

Connector 24 pin, female Singer P /N 1-9 i 0072-002 

Connector BNC Singer PIN 1-910022-004 

Connector Push-on Singer PIN 1·910173·001 

Resistor 200 ohm Not applicable 
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4.7 MINIMUM PERFORMANCE CHECKOUT 
PROCEDURE (MODEL RFM-l0 MODULE) 

4.7.1 Power Requirements 

All power required by the RFM-10 is supplied by 
the mainframe. 

4.7.2 Output Level Check 

a. Install the RFM-10 module in the 
mainframe left-hand compartment. Connect the RF 
voltmeter (with the 50 ohm termination) to the RF 
OUTPUT jack at the RFM-10 module. Set mainframe 
MODE swi tch to GEN. ' 

b. Set the RF OUTPUT attenuator to 5uV 
on the dial. 

c. Set the mainframe frequency switches to 
100.0000 MHz and the 0-100 Hz control to the OUT 
position. 

d. The RF voltmeter should indicate 500 uV 
± 3 dB (354-707 uV rms) 

e. Repeat step 4.7.2-d. at 50 kHz, 1 MHz, 
10 MHz and! every 50 MHz up to 512 MHz. 

4.7.3 Measure Mode Sensitivity Check 

a. Install the MDM-l module into the 
FM-10C mainframe right-hand compartment and a FIM 
module into the center compartment. Set the mainframe 
MODE switch to MEAS, MEASURE, MODE AUDIO 
OUTPUT switch to IN-BEAT .NOTE, GENERATOR 
MODULATION switch to OUT -OFF and frequency 
switches to 150 MHz. 

b. Set the RF module MEASURE MODE 
BANDWIDTH switch to OUT -WIDE. 

c. Connect the signal generator to the RF 
module MEASURE INPUT connector. Set its frequency to 
150 MHz and level to 6 mV rms. 

d. Set the MDM-I MTR switch to LIM (IN) 
position. 

e. Adjust the signal generator frequency 
slightly to obtain a zero beat indication on the FIM 
module. 

f. The MDM-l meter should indicate "red 
lline." If not, re-adjust the signal generator output level to 
obtain exactly "red line" on the MDM-l meter. The signal 
generator output level should be between 4.2 and 8.2 mV 
Jrms (6 mV ± 3 dB). 

4.8 ALIGNMENT AND ADJUSTMENT (MODEL 
RFM-l0 MODULE) 

NOTE: The alignment and adjustment 
procedure is performed with the RFM-10 
disconnected from the mainframe so that 
no problem in the mainframe will affect 
the alignment of the RFM-I0. Refer to 
figures 4-27 and 4··28 for test point and 
trimmer locations. Remove the five 
screws from the back of the RFM-I0 and 
slide the cover off. 

4.8.1 Broadband Amplifier Alignment (AIA4) 

a. Place the connector P /N 1-910072-002 
onto its mating plug at the back of the RFM-10. Fabricate a 
BNC to "push-on" connector cable 10 inches long. 

b. Connect the power supply positive lead 
to terminal 9 and the negative lead to terminal 21 of the 
connector at the back of the RFM-10. 

c. Connect the RF output jack, Al A4J3 , to 
the detector RF input with a 6" to 12" 50 ohm BNC cable. 

d: Connect the detector dc output to the 
sweep generator demodulator input jack. 

e. ' Connect the sweep generator vertical jack 
to the dc amplifier input jack and the dc amplifier output 
jack to the oscilloscope vertical input jack. 

f. Connect the sweep generator horizontal 
jack to the oscilloscope external horizontal input jack using 
a 50 ohm coaxial cable. 

g. Connect the sweep generator RF output 
to the RF input connector at the back of the RFM-I0 using 
the push-on to BNC cable fabricated in step 4.8.1-a. Set the 
sweep generator center frequency to 250 MHz, sweep width 
to approximately 520 MHz, 50 MHz harmonic switch on 
and output level to -33 dBm. 

h. Set the oscilloscope vertical attenuator so 
that the display covers ~ to % of the CRT graticule. 

i. Individually short one-half, one, or more 
turns of AIA4L1, A1A4L2, A1A4L4, and A1A4L5 
together, using two insulated tuning sticks, to obtain the 
flattest possible response curve. Solder the necessary turns 
together. 

j. To increase the level at the low frequency 
end, increase value of A1A4R14. 

k. If the high frequency gain is still too high 
or the amplifier has tendencies to oscillate, reduce the value 
of the A1A4R16 and/or increase the value of A1A4R8 
until' the required flatness at the high frequencies is 
obtained or the oscillation ceases. 
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FIGURE 4-28. BROADBAND AMPLIFIER, MIXER, DETECTOR ASSEMBLY6 A 1A4 (RFM-10) . 
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1. Once the response curve is flat within ± 
1.5 dB, disconnect the detector from the amplifier output 
and replace with an RF voltmeter. Set the sweep generator 
to the CW position. The amplifier RF output level should 
be -23 dBm ± 3 dB. Rotate the sweep generator center 
frequency control from SO kHz to 500 MHz. The level 
should not change more than ± 3 dB from -23 dBm.· 

4.8.2 ALe Detector Adjustment 

a. Connect the digital voltmeter to the ALe 
output (terminal 3) of the connector at back of the 
RFM-IO. 

b. Set the sweep generator frequency to SO 
kHz and its output level to produce -23 dBm on the RF 
voltmeter. 

c. Observe the detected ALC voltage, it 
should be -20 mV ± 3 mVdc. 

d. Set the sweep generator frequency to 500 
MHz and adjust its output level to produce -23 dBm on the 
RF voltmeter. 

e. Observe the detected ALC voltage, it 
should be -20 mV ± 3 mVdc. 

f. Select the values of AIA4R23 and 
AIA4CI3 to produce -20 mV ± 3 mVdc at SO kHz and 500 
MHz respectively. 

g. Repeat steps 4.8.2-b. and 4.8.2-c. at 1 
MHz, SO MHz and every 50 MHz up to 500 MHz. Maintain 
the amplifier output level at -23 dBm at each frequency. 
The ALC voltage shall not vary from the voltage observed 
at 50 kHz greater than ± 3 m V dc. 

4.8.3 11 MHz IF Filter and Amplifier Alignment 

a. Disconnect the 11 MHz IF plug, P5, from 
AIA4J5. Connect it to the sweep generator RF output jack 
via the BNC-to-phono jack cable or connector adapter. 

b. Unsolder AIA3CI5 at the junction of 
AIA3C15 and AIA3CI7. Connect a SO ohm BNC coaxial 
cable center conductor to the unsoldered end of AIA3Cl 5 
and connect the shield to ground. Connect the other end of 
the cable to the detector RF input. 

c. Co nne ct the necessary cables for 
displaying the swept signal on the oscilloscope. 

d. Connect a jumper between terminals 9 
and 10 of the test connector. 

e. Set the sweep generator center frequency 
to 11 MHz, sweep width to approximately zero, 10 MHz 
markers on, and output level to -33 dBm. -

f. Set the oscilloscope for a display that 
covers 12 to % of the graticule. 
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g. Set the MEASURE MODE BANDWIDTH 
switch to the OUT-WIDE position. 

h. Adjust the sweep generator center 
frequency control so that the 10 MHz marker is on the left 
side of the CRT center graticule line. 

j. Set the sweep generator 1 MHz harmonic 
switch on and adjust both the sweep width and center 
frequency controls so that the 11 MHz marker is exactly on 
the center graticule line and the 10 MHz and 12 MHz 
markers are approximately 4 cm away on either side of the 
11 MHz marker. 

k. Adjust AIA3LI, AIA3L2 and AIA3L3 
to center the peak of the response curve exactly on the 11 
MHz marker and for the best slope symmetry on either 
side. 

1. Set the MEASURE MODE BANDWIDTH 
switch to the IN-NARROW position. The narrow 11 MHz 
crystal filter response should be exactly on the 11 MHz 
marker and the NARROW indicator lamp should-be lit. 

m. Set the sweep generator sweep time to 
the 100-10 second position and the variable control to the 
maximum cw position. Adjust the sweep width and center 
frequency controls to spread the narrow response· out to 
approximately 2 cm wide. Note the average ripple level on 
the CRT. 

n. Set MEASURE MODE BANDWIDTH 
switch back to the WIDE position. The wide response is 
drastically spread out so that only the peak portion of it is 
visible on the CRT. The level of the peak should exactly 
equal the average ripple level of the crystal filter. If it is not 
equal, adjust Al A3R25 until it is equal.. Switch back and 
forth from NARROW to WIDE a few time~ to make sure 
that they are equal. 

4.8.4 9 MHz Amplifier Alignment 

a. Connect the oscilloscope lOX probe to 
AIA3Z1-L. 

b. Connect the 9 MHz signal source to 
terminal 24 of the connector at the rear of the RFM-IO. 

c. Adjust AIA3L4 for maximum response 
on the oscilloscope. The level should be 500-650 mV POp. 

4.8.5 2 MHz IF Alignment 

a. Set the oscilloscope controls back to 
sweep operation. Remove the lOX probe and connect a 50 
ohm BNC coaxial cable between the vertical input jack and 
the sweep generator vertical jack. Solder Al A3C 15 back 
into the circuit. 

b. Connect a 50 ohm BNC cable between 
the detector RF input and terminal 1 of the connector at 
the rear of the RFM-I0. 



c. Unsolder the cable from AIA3-1 and 
solder a SO ohm ~oaxial cable with a BNC connector at one 
end to this terminal. Connect the RF detector dc output 
terminal to the sweep generator demodulator input jack. 

d. Set the sweep generator center frequency 
to 11 MHz, sweep width approximately zero, 1 MHz 
harmonics on, level to -56 dBm. Set AIA3R21 to 
mid-range. 

e. Due to the mixing action of the 9 MHz 
input, the markers will be down-converted (the 10 MHz 
marker will become 1 MHz, the II MHz will become 2 MHz 
and the 12 MHz marker will become 3 MHz)~ Observe the 
oscilloscope and set the volts/cm switch so that the 2 MHz 
response curve covers ~ to % full scale on the CRT. The 
peak of the response curve should be close to the 2 MHz 
marker. If it is in between two markers switch out the 1 
MHz markers and switch in the 10 MHz marker and move 
the 10 MHz marker to approximately 4 cm to the left of 
the center graticule line with the center frequency control. 
'Switch out the 10 MHz marker and switch the 1 MHz 
markers back in. Adjust the center frequency control so 
that the 2 MHz marker is exactly on the center graticule 
line. Adjust the sweep width control so that the 1 MHz and 
3 MHz markers are approximately 4 cm on either side of 
the center graticule line (2 MHz). Adjust AIA3L6 so that 
the center of the peak of the response curve is exactly on 
the 2 MHz marker. 

4.8.6 Me,asure Input Sensitivity Alignment 

a. Set the sweep generator to the CW 
position and the center frequency control to approximately 
33 MHz. Calibrate the output level to -33 dBm in the CW 
position. 

b. Connect the signal generator RF output 
jack to the RFM-I0 MEASURE INPUT jack using a SO ohm 
coaxial cable. Set and calibrate its frequency at 22 MHz and 
its attenuator for 6mV output level. 

c. Connect the SO ohm load to the RF 
voltmeter. Set the RF voltmeter range to 10m V and zero 
the meter with the probe removed from terminal I of the 
connector on the rear of the RPM-I0. Connect the probe 
pack to this terminal. 

d. Connect the jumper between terminals 9 
and 10 of the connector on the back of the RFM-IO. 

e. Observe the RF voltmeter. Adjust the 
sweep generator center frequency control for maximum 
deflection. 

f. 
voltmeter. 

Adjust AIA3R21 for 2.5 mV on the RF 

4.8.7 Attenuator Dial Calibration 

,a. Connect the signal generator to the RF 

Input jack PI, and connect the RF voltmeter to RF output 
jack AIA4J3, using the SO ohm load. 

b. Set the signal generator frequency to 250 
MHz and set its output level to read· -23 dBm on the RF 
voltmeter. 

c. Calibrate the NM-30 so that at 250 MHz 
and at a level of SO uV, the meter indicates 20 dB 
(mid-scale). 

d. Remove the RF voltmeter from AIA4J3 
and reconn~ct the cable from the variable attenuator, AT2. 
Connect a SO ohm BNC coaxial cable between the RFM-I0 
RF OUTPUT jack and the NM-30 input jack. Adjust the 
RFM-IO attenuator for a 20 dB indication on the NM-30 
meter. Loosen the two set screws on the attenuator dial and 
rotate the dial, being careful not to disturb the attenuator 
shaft position, until 0.5 uV on the dial lines up exactly with 
the black line on the index. Tighten the two set screws. 

e. Disconnect the cable at the NM-30 RF 
input jack. Disconnect the cable from the signal generator 
at the BBA RF input jack and connect it to the NM-30 RF 
input jack. Adjust the signal generator output level to 500 
uV. Recalibrate the NM-30 so that the meter indicates 20 
dB. 

f. Disconnect the cable from the NM-30 RF 
input jack and connect it to the BBA RF input jack. 
Disconnect the cable from the BBA RF output jack and 
connect the RF voltmeter to the BBA RF output jack. 
Adjust the signal generator output level to -23 dBm and 
remove the RF voltmeter from the BBA RF output jack 
and reconnect the cable from the attenuator to the BBA 
RF output jack. Connect the cable from the RFM-IO RF 
OUTPUT jack to the MN-30 input jack. Rotate the 
attenuator dial until 5 uV lines up exactly with the black 
line on the index. The NM-30 meter should now indicate 20 
dB ± 3 dB. 

4.9 FAULT ISOLATION PROCEDURE (MODEL 
RFM-10 MODULE) 

Fault isolation procedures are presented to provide 
a guide in servicing the RFM-IO. The procedures follow the 
sequence of the minimum performance checkout 
procedures, Section 4.7, with each subsection keyed to the 
paragraph in Section 4.7 that first indicates a fault. When a 
fault is noted during RFM-IO operation, proceed as 
follows: 

a. Perform minimum performance checkout 
procedures in Section 4.7. 

b. Start fault isolation procedures at the 
point where minimum performance cannot be satisfied. 

c. When the fault is isolated to' a function, 
such as the ALC detector, refer to the alignment procedure 
for that function in Section 4.8 and check alignment of 
that function before proceeding with fault isolation. 
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d. After a fault is repaired, complete the a. Check measure input sensitivity 
minimum performance checkout procedure to determine if 
further alignment is necessary. 

alignment as in paragraph 4.8.6. and the associated 
circuitry. 

4.9.1 Output Level Not Within Tolerance (4.7.2-d. or 
4.7.2-e.) 

b. Check 11 MHz IF amplifier alignment as 
in paragraph 4.8.3. and the associated circuitry. 

a. Check alignment of broadband amplifier c. Check 9 MHz amplifier alignment as in 
as in paragraph 4.8.1. paragraph 4.8.4 and the associated circuitry. 

b. Check alignment of ALC detector, as in d. Check 2 MHz IF alignment as in 
paragraph 4.8.2. paragraph 4.8.5 and the associated circuitry. 

c. 
dB pad, AT!. 

Check variable attenuator, AT2, and 10 

4.10 

d. Check mainframe as in mainframe section 

TEST EQUIPMENT REQUIRED (MODEL 
RFM-10A MODULE) 

of manual. 

4.9.2 Measure Mode Sensitivity Not Within Tolerance 
(4.7.3-f.) 

The test equipment required for the checkout, 
alignment, calibration and troubleshooting is tabulated in 
Table 4-5. Minimum parameters are provided to aid in the 
selection of the equivalent types. 

TABLE 4-5 

TEST EQUIPMENT REQUIREMENTS FOR MODEL RFM-10A 

INSTRUMENT MINIMUM PARAMETERS RECOMMENDED MODEL 

Sweep Generator Frequency range: 50 kHz to 512 MHz Wavetek Model 2001 
Output level: -81 dBm to -23 dBm 

RF Detector Frequency range: 50 kHz to 512 MHz Wavetek Model D 152 

Signal Generator Frequency range: 50 kHz - 500 MHz Singer Model FM-2748 
Level: -80 dBm to -13 dBm 
Output impedance: 50 ohms 

Oscilloscope Frequency response: II MHz Tektronix Model 532 with 
with 10 X Probe Vertical sensitivity: 5 mV/cm 53/54B plug-in 

RF Voltmeter with Frequency response: 50 kHz to 512 MHz Hewlett-Packard 
50 ohm load & T Level: -56 dBm to -27 dBm Model 3406A/ 

11063A/6064 

ACVTVM Frequency response: 2 MHz Hewlett-Packard 
Level: 1.8 mV to 3.5 mV rms Model 427 A 

DC Digital Level: -20 mV dc Hewlett-Packard 
Voltmeter Accuracy: ± I % Model 3440A 

Power Supply Level: 9 Vdc at 250 rnA Hewlett-Packard 
Model 721A 

Radio Interference/ Frequency response: 250 MHz Singer 
Field Intensity Level: 50 uV Model NM-30A 
Meter 
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Table 4--5. Test Equipment Requirements for Model RFM·10A (Cont.) 

INSTRUMENT MINIMUM PARAMETERS RECOMMENDED MODEL 

9 MHz Signal Frequency range: 9 MHz Singer Model FM·2748 
Source Level: 100 mV rms 

Impedance: 50 ohms 

Mainframe/RF Required for testing RFM·I0A Module Singer Model FM -I OC 
Module/MDM.l Mainframe with RF & 
Module MDM·l Module 

DC Amplifier Gain: 40 dB Hewlett·Packard 
Input & Output impedance: 2 M ohms Model 8875A 

Conmlctor 24 pin, female 

Connector BNC 

Connector Push·on 

Resistor 200 ohms ± 5%, ~ watt 

I 

4.11 MINIMUM PERFORMANCE CHECKOUT 
PROCEDURE (MODEL RFM·10A MODULE) 

4.11.1 Power Requirements 

All power required by the RFM-IOA is supplied by 
the mainframe. 

4.11.2 Output Level Check 

a. Install the RFM-10A into the mainframe 
left-hand compartment. Connect the RF voltmeter with the 
50 ohm termination) to the RF OUTPUT jack of the 
RFM·10A Module. Set mainframe MODE switch to GEN. 

b: 
on the dial. 

Set the RF OUTPUT attenuator to 5 uV 

c. Set the mainframe frequency switches to 
1000,0000 MHz and the 0-100 Hz control to the OUT 
position. 

d. The RF voltmeter should indicate 500 uV 
:± 3 dB (354-707 uV rms). 

e. Repeat step 4.11.2·d. at 50 kHz, 1 MHz, 
10 MHz 50 MHz and every 50 MHz up to 512 MHz. 

4.11.3 Measure Mode Sensitivity Check 

a. Set the mainframe MODE switch to 
MEAS, MEASURE MODE AUDIO OUTPUT switch to 
][N-BEAT NOTE, GENERATOR MODULATION switch to 
OUT-OFF and frequency, switches to 150 M,Hz. 

Singer PIN 1·910072·002 

Singer P /N 1·910022·004 

Singer PIN 1·910173·001 

Not applicable 

b. Set the RF module MEASURE MODE 
BANDWIDTH switch to OUT ·WIDE. Set the MEASURE 
SENSITIVITY switch and MEASURE SENSITIVITY 
control to 6 mY. 

c. Connect the signal generator to the RF 
module MEASURE INPUT connector. Set its frequency to 
150 MHz and level to 6 m V rms. 

d. Insert the MDM·1 module into the 
right·hand compartment and the FIM module in the center 
compartment. Set the MDM-1 MTR switch to the LIM (IN) 
position. 

e. Adjust the signal generator frequency 
slightly to obtain a zero beat indication on the FIM BEAT 
lamp. 

f. The MDM-1 meter should indicate "red 
line". If not, re-adjust the signal generator output level to 
obtain exactly "red line" on the MDM-1 meter. The signal 
generator output level should be between 4.2 and 8.2 mV 
rms (6 mV ± 3 dB). 

4.12 ALIGNMENT AND ADJUSTMENT (MODEL 
RFM·10A MODULE) 

Note - The alignment and adjustment procedure 
is performed with the RPM·10A disconnected from the 
mainframe so that no problem in the mainframe will affect 
the alignment of the RFM·I0A. Refer to figures 4·29 and 
4-30 for test point and trimmer locations. Remove the five 
screws from the back of the RFM·I0A and slide the cover 
off. 
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4.12.1 Broadband Amplifier Alignment (AIA4) 

a. Place the connector PIN 1·910072·002 
onto its mating plug at the back of the RFM·IOA. Fabricate 
a BNC to "Push·on" connector adapter, 10 inches in length. 

b. Connect the power supply positive lead 
to terminal 9 and the negative lead to terminal 21 of the 
connector at the back of the RFM·10A. 

c. Connect the sweep generator RF output 
to the RF input of the RFM·10A using the 10" cable 
adaptor fabricated in paragraph 4.12.l·a. 

d. Connect the RF output jack, A1A3J3, to 
the detector RF input with a 6" to 12" SO ohm BNC cable. 

e. Connect the detector dc output to sweep 
generator demodulator input jack. 

f. Connect the sweep generator vertical jack 
to the dc amplifier input jack and the dc amplifier output 
jack to the oscilloscope vertical input jack using a SO ohm 
coaxial cable. 

g. Connect the sweep generator horizontal 
jack to the oscilloscope external horizontal input jack using 
a SO ohm coaxial cable. 

h. Set the sweep generator center frequency 
to 250 MHz, sweep width to approximately 520 MHz, SO 
MHz harmonics on and output level to ·33 dBm. 

j. Set the oscilloscope vertical attenuator 
switch so that the display covers % to * of the CRT 
graticule. 

k. Adjust trimmer capacitors A1A4C9 and 
AIA4CI3 for 'the flattest response curve on the 
oscilloscope. 

1. Individually short one or more turns of 
AIA4LI and A1A4L3 together using two insulated turning 
sticks, to obtain the flattest possible response curve. Solder 
the necessary turns together. Re-adjust AIA4C9 and 
AIA4CI3 as necessary. 

m. Individually select resistors AIA4R7 and 
AIA4R13 as necessary to obtain the flattest overall 
response curve. Decrease the resistor value to decrease the 
gain. 

n. If the amplifier high frequency gain is too 
high or too low, increase or decrease the value of AIA3C3 
to obtain the flattest possible response curve. Repeat steps 
4.l2.1-k. through 4.l2.1.-m. as necessary. 

p. Once the amplifier response is flat within 
± 1.5 dB, disconnect the detector from the amplifier output 
and replace with an RF voltmeter with a 50 ohm load. Set 
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the sweep generator mode switch to the CW position. The 
amplifier RF output level should be -23 dBm ± 1.5 dB. 
Rotate the sweep generator center frequency control from 
50 kHz to 500 MHz. The level should not change more than 
± 1.5 dB from -23 dBm. 

r. If the amplifier gain is too high or too 
low, repeat steps 4.l2.I-k. through 4.12.1-n. until the 
required output level and flatness is obtained. 

s. Set the sweep generator mode switch 
back to i1 F and the center frequency control back to 250 
MHz. Adjust the output level for -23 dBm on the RF 
voltmeter. Disconnect the RF voltmeter from the ,amplifier 
output. 

t. Connect terminals 9 and 10 of the test 
connector together on the back of the RFM-10A. (Measure 
Mode). Place the BNC 50 ohm load on the amplifier 
output. 

u. Unsolder the mixer end of A1A4C27 
connected to the R port and connect a short BNC cable 
center conductor to the unsoldered capacitor lead and 
solder the shield to ground. Connect the detector to the 
BNC end of the cable. 

v. Adjust trimmer capacitors A1A4C23 and 
AIA4C25 for the flattest overall response curve. 

w. Individually short one or more turns of 
A1A4L5 and A1A4L7 together, using two insulated tuning 
sticks, to obtain the flattest possible response curve. Solder 
the necessary turns together. Re-adjust AIA4C23 and 
AIA4C25 as necessary. 

x. Individually select resistors AIA4R26 
and A2A4R33 as necessary to obtain the flattest overall 
response curve. Decrease the resistor value to decrease the 
gain. 

y. Once the amplifier response is flat within 
± 2 dB, remove the BNC 50 ohm load from the output jack 
and connect the RF voltmeter to this connector. Set the 
sweep generator mode switch to CWo Reset the sweep 
generator output level to produce -23 dBm on the RF 
voltmeter. Replace the 50 ohm BNC load onto the output 
jack and disconnect the detector from tlhe BNC cable and 
connect the RF voltmeter to this cable. The amplifier 
output level at this point should be +4 dBm ± 2 dB. Rotate 
the sweep generator center frequency control from II MHz 
to 500 MHz. The level should not change more than ± 2dB 
from +4 dBm. 

z. If the amplifier gain is too high or too 
low, repeat steps 4.12.1-v. through 4.12.1-y. until the 
required output level and flatness is obtained. 

aa. Resolder AIA4C27 back onto the mixer 
Rport. 



4.1.2.2 ALC Detector Adjustment 

a. Connect the signal generator to the RF 
INPUT jack using a 50 ohm· BNC coaxial cable. Set the 
source frequency to 50 kHz and output level to 
approximately -33 dBm. 

b. Remove the jumper from terminal 10 of 
the test connector. 

c. Connect the digital voltmeter to P2-3 
(ALC output). 

d. Connect the RF voltmeter (with 50 ohm 
load) to AIA3J3. 

e. Observe the RF voltmeter and adjust the 
signal source output level for -23 dBm on the meter. The 
Ale voltage indicated on the DVM should be -20 mV ± 3 
mY. 

f. Repeat step 4.12.2-e. at I MHz, 10 MHz, 
50 MHz and every 50 MHz up to 500 MHz. The amplifier 
output lev(,l must be maintained at -23 dBm at each 
frequency. 

g. If the ALC voltage at 50 kHz is greater 
than ± 3 mV from -20 mY, increase the value of AIA4RI7 
to decrease the Ale voltage. 

h. If the Ale voltage at 500 MHz is greater 
than ± 3 mV from -20 mY, add capacitor AIA4C28 
befween the junction of AIA4RI7 and AIA4CRI to 
ground. Select a value of I or 2 pF (DM-15) to equal the 
voltage level noted at 50 kHz. 

i. Repeat step 4.12.2-L to assure that Ale 
voltage is -20 mV ± 3 mV across the bandwidth. 

4.12.,3 11 MHz IF Filter and Amplifier Alignment 

a. Connect the sweep generator RF output 
jack to AIA3-3. 

b. Unsolder AIA3C23 at one end. Connect 
a 50 ohm BNC coaxial cable center conductor to the 
jjunction of AIA3RI9 and AIA3R21 and connect the 
shield to ground. Connect the other end to the cable to the 
detector RF input. 

c. Connect the necessary cables for 
displaying the swept signal on the oscilloscope. 

d. Reconnect the jumper between terminals 
9 and 10 of the test connector. 

e. Set the sweep generator center frequency 
to 11 MHz. sweep width to approximately zero, 10 MHz 
markers on. 

f. Set the oscilloscope for a display that 
(;overs ~ to % of the graticule. 

g. Set the MEASURE SENSITIVITY switch 
on the RFM-IOA front panel to the HIGH position and the 
MEASURE MODE BANDWIDTH switch to the OUT -WIDE 
position. 

h. Adjust the sweep generator center 
frequency control so that the 10 MHz marker is on the left 
side of the CRT center graticule line. 

j. Set the sweep generator I MHz harmonics 
on and adjust both the sweep width and center frequency 
controls so that the II MHz marker is exactly on the center 
graticule line and the 10 MHz and 12 MHz markers are 
approximately 4 cm away on either side of the II MHz 
marker. 

k. If the IF response is not visible on the 
CRT, adjust AIA3RI7 until it is visible. 

l. Adjust AIA3LI, AIA3L2 and AIA3L3 
to center the peak of the response curve exactly on the II 
MHz marker and for the best slope symmetry on either 
side. 

m. Set the MEASURE MODE BANDWIDTH 
switch to the IN-NARROW position. The narrow II MHz 
crystal filter response should be e?,actly on the II MHz 
marker and the NARROW indicator lamp should be lit. 

n. Set the sweep generator sweep time 
switch to the 100-10 second position and the variable 
control to the maximum cw position. Adjust the sweep 
width and center frequency control to spread the narrow 
response out to approximately 2 cm wide. Note the average 
ripple level on the CRT. 

p. Set MEASURE MODE BANDWIDTH 
switch back to the OUT -WIDE position. The wide response 
is drastically spread out so that only the peak portion of it 
is visible on the CRT. The level of the peak should exactly 
equal the average ripple level of the crystal filter. If it does 
not, adjust AIA3R2 until it is. Switch back and forth from 
narrowband to wide band a few times to make sure that 
they are equal. 

4.12.4 9 MHz Filter Alignment 

a. Connect the oscilloscope lOX probe to 
AIA3U2-5. 

b. Connect the 9 MHz signal source to 
terminal 24 of the connector at .the rear of the RFM-IOA. 

c. Adjust AIA3L4 for maximum response 
on the oscilloscope. The level should be 240-360 mV p-p. 

4.12.5 2 MHz IF Alignment 

a. Set the oscilloscope controls back to 
"sweep" operation. Remove the lOX probe and connect a 
50 ohm BNC coaxial cable between the vertical input jack 
and the sweep generator vertical jack. Solder AIA3C23 
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back into the circuit. Set the MEAStrn.E SENSITIVITY 
control to the maximum cw position. 

b. Connect a 50 ohm BNC cable between 
the detector RF input and terminal 1 of the connector at 
the rear of the RFM-I0A. 

c. Unsolder the cable from Al A3-3 and 
solder a 50 ohm coaxial cable with a BNC connector at one 
end to this terminal. Connect the RF detector dc output 
terminal to the sweep generator demodulation input jack. 

d. Set the sweep generator center frequency 
to 11 MHz, sweep width to approximately zero. I MHz 
harmonics on, and level to -44 dBm. 

e. Due 10 the mixing action of the 9 MHz 
input, the markers will be down-converted (the 10 MHz 
marker will become 1 MHz, the 11 MHz will become 2 MHz 
and the 12 MHz marker will become 3 MHz). Observe the 
oscilloscope and set the volts/cm switch so that the 2 MHz 
respo~se cUJve covers ~ to % full scale on the CRT. If 
unable to obtain this afi\Jlitude, adjust Al A3R 17. The 
peak of the response curve should be close to the 2MHz 
marker. If it is in between two markers, switch off the I 
MHz markers and switch on the 10 MHz marker and set the 
10 MHz marker approximately 4 cm to the left of the 
center graticule line with the center frequency control. 
Switch off the 10 MHz marker and switch the 1 MHz 
markers back on. Adjust the center frequency control so 
that the 2 MHz marker is exactly on the center graticule 
line. Adjust the sweep width control so that the 1 MHz and 
3 MHz markers are approximately 4 cm on either side of 
the center graticule line (2 MHz). Adjust Al A3L5 so that 
the center of the peak of the response curve is exactly on 
the 2 MHz marker. 

4.12.6 Measure Input Sensitivity Alignment 

a. Connect the sweep generator to the RF 
INPUT jack and set the sweep generator mode switch to the 
CW position and the center frequency control to 
approximately 33 MHz. Calibrate the output level to -33 
dBm in the CW position. 

b. Connect the signal generator RF output 
jack to the RFM-I0A MEASURE INPUT jack using a 50 
ohm coaxial cable. Set and calibrate its frequency at 22 
MHz and its attenuator for 600 uV output level. 

c. Set the RFM-IOA MEASURE 
SENSITIVITY switch to the NORMAL position and the 
MEASURE SENSITIVITY control to 0.6 mV (fully cw). 

d. Connect the 50 ohm load to the RF 
voltmeter type N tee. Set the RF voltmeter to the 10 mV 
range and zero the meter with the probe removed from 
terminal 1 of the connector on the rear of the RFM·IOA. 
Connect the probe back to this terminal. 

e. Connect the jumper between terminals 9 
and 10 of the connector on the back of the RFM-IOA. 
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f. Observe the RF voltmeter. If there is an 
up-scale deflection, adjust the sweep generator center 
frequency control for maximum deflection. If there is no 
deflection or greater than full-scale deflection, adjust 
AIA3RI4 to bring the pointer on-scale, adjust the sweep 
generator center frequency control for maximum 
deflection. 

h. Set the signal source RF output level to 
20uV. 

j. Set the RFM-IOlA MEASURE 
SENSITIVITY switch to the HIGH position. 

k. Adjust AIA3R17 for 2 .. 5 mV on the RF 
voltmeter. 

I. Rotate the RFM-I0A MEASURE 
SENSITIVITY control to the maximum ccw pOSition. 

m. Set the signal source output level to 800 
uV. The RF voltmeter should indicate approximately 2.5 
mY. 

n. Set the MEASURE SENSITIVITY switch 
to the NORMAL position and set the signal source output 
level to 24 m V. The RF voltmeter should read 
approximately 2.5 mY. 

4.12.7 Attenuator Dial Calibration 

a. Connect the signal generator to the RF 
input connector,PI, and connect the RF voltmeter to RF 
output jack AIA4J3 using the 50 ohm load. 

b. Set the signal generator frequency to 250 
MHz and set its output level to read -23 dBm on the RF 
voltmeter. 

c. Calibrate the NM-30 so that at 250 MHz, 
50 uV, the meter indicates 20 dB (mid-scale). 

d. Remove the RF voltmeter from AIA4J3 
and reconnect the cable from the variable attenuator, AT2. 
Connect a 50 ohm BNC coaxial cable between the 
RFM-I0A RF OUTPUT jack and the NM~30 RF input jack. 
Adjust the RFM-IOA attenuator for a 20 dB indication on 
the NM-30 meter. Loosen the two set screws on the 
attenuator dial and rotate the dial, being careful not to 
disturb the attenuator shaft position, until 0.5 uV on the 
dial lines up exactly with the black line on the index. 
Tighten the two set screws. 

e. Disconnect the cable at the NM-30 RF 
input jack. Disconnect the cable from the signal generator 
at the BBA rf output jack and connect it to the NM-30 RF 
input jack. Adjust the signal generator output level to 500 
uV. Recalibrate the NM-30 so that the meter indicates 20 
dB. 

f. Disconnect the cable from the signal 
generator at the NM-30 rf input jack and connect it to the 



BBA RF input jack. Disconnect the cable from the BBA rf 
output jack and connect the RF voltmeter to the BBA RF 
output jack. Adjust the signal generator output level to ·23 
dBm and remove -the RF voltmeter from the BBA RF 
output jack and reconnect the cable from the attenuator to 
the BBA RF output jack. Connect the cable from the 
RFM·10A RF'QUTPUT jack to the NM·30 RF input jack. 
Rotate the attenuator dial until 5 uV lines up exactly with 
the black line on the index. The NM·30 meter should now 
indicate 20 dB ± 3 dB. 

4.13 FAULT ISOLATION PROCEDURES (MODEL 
RfM·10A MODULE) 

Fault isolation procedures are presented to provide 
a guide in servicing the RFM·10A. The procedures follow 
the sequence of the minimum performance checkout 
procedures, Section 4.11, with each subsection keyed to 
the paragraph in Section 4.11 that first indicates a fault. 
When a fault is noted during RFM·10A operation, proceed 
as follows: 

a. Perform minimum performance checkout 
procedures in Section 4.11. 

b. Start fault isolation procedures at the 
point where: minimum performance cannot be satisfied. 

c. When the fault is isolated to a function, 
such as the 11 MHz amplifier, refer to the alignment 
procedure for that function in Section 4.12 and check 
alignment of that function before proceeding with fault 
isolation. 

d. After a fault is repaired, complete the 
minimum performance checkout procedure to determine if 
further alignment is necessary. 

4.13.1 Output Level Not Within Tolerance (4.11.2-d. and 
4.11.2·e.) 

a. Check alignment of broadband amplifier 
as 1n paragraph 4.12.1. 

b. Check alignment of ALC detector as in 
paragraph 4.12.2. 

c. 
dB pad, ATI. 

d. 
of manual. 

Check variable attenuator, AT2 and 10 

Check mainframe as in mainframe section 

4.13.2 Measure Mode Sensitivity Not Within Tolerance 
(4.11.3-f.) 

a. Check measure input sensitivity 
alignment as in paragraph 4.12.6. 

b. Check 11 MHz IF alignment as in 
paragraph 4.12.3. 

c. Check 9 MHz filter alignment as in 
paragraph 4.12.4. 

d. Check 2 MHz IF alignment as in 
paragraph 4.12.5. 

4.14 TEST EQUIPMENT REQUIRED (MODEL FIM.1 
MODULE) 

The test equipment required for the checkout, 
alignment, calibration and troubleshooting is tabulated in 
Table 4-6. Minimum parameters are provided to aid in the 
selection of the equivalent types. 

TABLE 4·6 

TEST EQUIPMENT REQUIREMENTS FOR MODEL FIM·1 

: INSTRUMENT MINIMUM PARAMETERS RECOMMENDED MODEL 

Signal Generator Frequency range: 2 MHz to 150 MHz Singer Model FM·2748 
Level: 2.5 mV to 8.2 mV rms 
Output impedance: 50 ohms 

Oscilloscope , Frequency response: 4.2 MHz Tektronix Model 531 
with lOX Probe Vertical sensitivity: 5 mV/div with 53/54B plug-in 

ACVTVM Frequency response: 2 MHz Hewlett·Packard 
Level: 2.5 mV Model 400 D 

DC Digital Level: +5 Vdc Hewlett·Packard 
Voltmeter Accuracy: ± 0.1 % Model3440A 
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Table 4-6. Test Equipment Requirements for Model FIM-1 (Cont.) 

INSTRUMENT MINIMUM PARAMETERS RECOMMENDED MODEL 

4.2 MHz Signal Frequency range: 4.2 MHz Singer Model FM-2748 

Source Out. put. level: +1 dBm 
Output impedance: SO ohms 

100 kHz Signal Frequency range: 100 kHz Hewlett-Packard 
Model6S2A Source Output level: 1.4 V rms 

Output impedance: 600 ohms 

Power Supply I....evel: 12 Vdc ± 10% at 100 rnA Hewlett-Packard 
Model 721A 

Power Supply Level: 9 Vdc at 250 rnA Hewlett-Packard 
Model 721A 

Mainframe/RF Required for testing FIM-3 Module Singer Model FM-I0C 
Mainframe with RF Module 

Resistor 5 k ohm, ± 5% % watt 

Connector 16 pin 

4.15 MINIMUM PERFORMANCE C.HECKOUT 
PROCEDURE (MODEL FIM-1 MODULE) 

4.15.1 Power Requirement 

All power required by th~ FIM-l is supplied by the 
mainframe. 

4.1 5.2 Calibration Check 

a. Install the FIM-l part way into the center 
compartment of the mainframe. Verify that the meter 
indicates zero. Adjust the mechanical zero if necessary. 

b. Install FIM-l in mainframe and set FIM-l 
RANGE switch to ZERO position. Adjust meter to zero 
with the ZERO control. 

c. Set mainframe MODE switch to TONE 
GEN, frequency switches to 000.0000 MHz, 0-100 Hz 
control to OUT and VOLUME control to approximately 

,';' mid-range. 

d. Set FIM-l RANGE switch to 1.5 
position. Vary the mainframe 100 Hz and 1 kHz controls in 
100 Hz steps up to 1.5 kHz. The FIM meter pointer should 
deflect to the left in 100 Hz increments ± 5% of full scale 
and an audio tone corresponding to the frequency should 
be heard from the speaker. 

e. Set the 100 Hz and 1 kHz controls to 
zero. Set the FIM-l RANGE switch to S. Vary the 1 kHz 
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Module 

Not applicable 

Singer PIN 1-910072-001 

switch up to 5 kHz. The FIM-l meter pointer should 
deflect to the left in 1 kHz increments ± 5% of full scale 
and an audio tone corresponding to the frequency should 
be heard from the speaker. 

f. Set the 1 kHz switch to zero. Set the 
FIM-l RANGE switch to IS. Vary the 1 kHz and 10 kHz 
switches in 1 kHz steps up to 15kHz. The FIM-l meter 
pointer should deflect to the left in 1 kHz increments ± 5% 
of full scale and an audio tone corresponding to the 
frequency should be heard from the speaker (up to the 
tester's hearing limit). 

4.15.3 Sensitivity Check 

a. Set the mainframe MODE switch to 
MEAS, MEASURE MODE AUDIO OUTPUT switch to 
IN-BEAT NOTE, GENERATOR MODULATION switch to 
OUT-OFF, frequency switches to ISO MHz and VOLUME 
control to fully cw. 

b. Set the RF module MEASURE MODE 
BANDWIDTH switch to OUT -WIDE and set the 
SENSITIVITY to 6 mV. 

c. Connect the signal generator to the· RF 
module MEASURE INPUT connector. Set its frequency to 
ISO MHz and level to 6 mV rms. 

d. Adjust the signal generator frequency 
slightly to obtain a zero beat indication. 



e" The OPERA TE lamp on the FIM-l 
should light. If not, re-adjust the signal generator output 
level to light the OPERATE lamp. The signal generator 
output level should be between 4.2 and 8.2 mV rms (6 mV 
± 3 dB). 

4.16 ALIGNMENT AND ADJUSTMENT 
(MODEL FIM·1 MODULE) 

( 2.2: MHZ) 

TRAP ~J_-+--t!J 

LI----t~ 

(FIL~~~ ~DJ) 

R81-----.,.,.. 
(ZERO ADJ) 

NOTE: The alignment and adjustment 
procedure is p~rformed with the PIM·} 
disconnected from the mainframe so that 
no problem in the mainframe will affect 
the alignment of the FIM·1. Refer to 
Figure 4·31 for test point and trimmer 
locations. Remove the four screws from 
the back of the FIM-l and slide the cover 
off. 

------------~--A4 
(+SVd c ADJ). 

(
OPERATE ~ ...... -----1--R3t THRESHOLD 

. . ADJUST 

~------t--Ll 
~----------+---R~4 

~---t----Cl8 

( 1.5kHz \ 
\RANGE ADJ) 

.-I--Rla ~5kHZ ~ 
----R21 RANGE 

,..-.-R 2"3 ADJ 

(R~~~~~DJ) 

FIGURE 4·31. CIRCUIT BOARD ASSEMBLY, A1 (FIM·1) 
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4.16.1 Test Connector Wiring 

a. See Figure 4-32 for schematic of test 
connector wiring. 

~-------II .......... 9Vd c 

2 t---_ 

12 J-----f------- 4.2.MHI SIGNAL. SOURCE 

4 t---.. 

14 J----+----1 .. 100 KHz. SIGNAL SOURCE 

6J-----

13 J---+------.1~ +1'2 Vd c 

1G J----+----1 .. SIGNAL GENERATOR. 

8J---.. 

FIGURE 4-32. TEST CONNECTOR WIRING (FIM-1) 

4.16.2 +5V Power Supply Adjustment 

a. Plug the test connector onto the 
connector on the back of the FIM-l. 

b. Connect the digital voltmeter positive 
lead to positive side of AIC4 and negative lead to chassis 
ground. 
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c. 
voltmeter. 

Adjust AIR4 for +5 Vdc on the digital 

d. Disconnect the digital voltmeter. 

4.16.3 2 MHz IF Input Filter Alignment 

a. Connect the ac VTVM to terminal 16 of 
the test connector. 

b. Set the signal generator frequency to 2.2 
MHz and its attenuator to read 2.5 mV on the ac VTVM. 

c. Connect the oscilloscope using lOX probe 
to the junction of AIR64, Al L3 and AICI8. 

d. Observe the oscilloscope and adjust AIL4 
for minimum 100kHz output. 

e. Set the signal generator frequency to 2 
MHz. 

f. Observe the oscilloscope and adjust AILI 
for maximum 100 kHz signal output. 

g. Repeat steps 4.16.3-a. through 4.16.3-f. 

h. Remove the oscilloscope from the 
junction of AIR64, AIL3, and AICI8. 

4.16.4 Operate Light Adjustment 

a. Adjust Al R31 to the point where the 
OPERATE lamp just lights. 

4.16.5 Meter Calibration, 1.5 kHz Range 

a. Set the mechanical zero on the FIM-l 
meter. 

b. Connect a jumper lead to pin 3 and pin 
lIon the test connector. 

c. Set ZERO control to mid-range. 

d. Set the RANGE switch to the ZERO 
position. 

e. 
meter. 

f. 
2.0015 MHz. 

Adjust Al R8 for zero on the FIM-l 

Set the signal generator frequency to 

g. Set the signal generator attenuator to 
produce 3.5 mVon the ac VTVM. 



h. 
position. 

Set the RANGE switch to the 1.5 kHz 

k. Observe the FIM-I meter and adjust 
AIR18 for +1.5 kHz. 

I. Observe BEAT lamp. It should be lit. 

m. Set the signa~ generator frequency to 
1.9985 MHz. The FIM-I meter should read -1.5 kHz. 

4.16.6 Meter Calibration, S kHz ~nge 

a. 
position. 

b. 
2.005 MHz. 

Set the RANGE switch to the 5 kHz 

Set the signal generator frequency to 

c. Adjust AIR21 on the FIM-l for +5 kHz 
on the FIM-I meter. 

d. Set the signal generator frequency to 
1.995 MHz. The FIM-I meter should read -5 kHz. 

4.16. 7 M~~ter Calibration, 1 S kHz Range 

a. 
position. 

Set the RANGE switch to the IS kHz 

b. 
2.015 MHz. 

Set the signal generator frequency to 

c. Adjust Al R23 for + IS kHz on the FIM-) 
meter. 

d. Set the signal generator frequency to 
1.985 MHz. The FIM-I meter should read -15 kHz. 

4.17 FAULT ISOLATION PROCEDURES (MODEL 
FIM-1 MODULE) 

Fault isolation procedures are presented to provide 
a guide in servicing the FIM-l. The procedures follow the 
sequence of the minimum performance checkout 
procedures, Section 4.15, with each subsection keyed to 
the paragraph in Section 4.15 that first indicates a fault. 
When a fault is noted during FIM-I operation, proceed as 
follows: 

a. Perform minimum performance checkout 
procedures iin Section 4.15. 

b. Start fault isoloation procedures at the 
point where minimum performance cannot be satisfied. 

c. When the fault is isolated to a function, 
such as the discriminator, refer to the alignment procedure 
for that function in Section 4.16 and check alignment of 
that function before proceeding with fault isolation. 

d. After a fault is repaired, complete the 
minimum performance checkout procedure to determine if 
further alignment is necessary. 

4.17.1 Meter Does Not Indicate Zero (4.1S.%-a.) 

a. Adjust the mechanical zero on the meter 
for zero indication on the meter. 

4.17.2 Zero Control Defective (4.lS.2-b.) 

a. Check for ) 00 kHz at the output of 
limiter, Al U50. 

b. Check both outputs of discriminator, 
AIU3. 

c. Check meter amplifier, Al U4A through 
AIU4D. 

d. Check RANGE' switch, SIA, and 
associated wiring. 

e. Check REMOTE METER jack on the 
mainframe and associated wiring. 

f. Check that meter enable switches, 
Al U4E and Al U6E, are operating. 

g. Check meter, MI. 

4.17.3 Meter Does Not Deflect in 100 Hz Increments 
(4.IS.2-d.) 

a. Repeat paragraph 4.17.2. 

4.11.4 Audio Tone Defective (4.1S~2-d.) 

a. Check for jumper between pins 30 and 31 
on AI. 

b. Check for audio at mixer, Al U7A, 
output. 

c. Check for audio at pin 22 of AI. 

d. Check audio squelch diode, AICRI. 

4.17.S Meter Does Not Deflect in 1 kHz Increments in S 
kHz Range (4.lS.2-e.) 

a. Check A I R21. 

b. Check RANGE switch, S I. 
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4.17.6 Meter Does Not Deflect in 1 kHz Increments in 15 
kHz Range (4.1S.2-f.) 

b. Check level detector, Al U 6A, operate 
lamp trigger, Al U6B/C and operate lamp switch, Al U60. 

a. Check AIR23. 

b. Check RANGE switch, SI. 
4.18 TEST EQUIPMENT REQUIRED (MODEL FIM-3 

MODULE) 

4.17.7 Sensitivity Not Within Tolerance (4.1 S.3-e.) The test equipment required for the checkout, 
alignment, calibration and troublesho,ating is tabulated in 
Table 4-7. Minimum parameters are provided to aid in the 
selection of the equivalent types. 

a. Check alignment of operate threshold 
adjustment AIR31 as in step 4.16.4-a. 

TABLE 4-7 

TEST EQUIPMENT REQUIREMENTS FOR MODEL FIM-3 

INSTRUMENT MINIMUM PARAMETERS RECOMMENDED MQDEl 

Signal Generator Frequency range: 2 MHz to 150 MHz Singer Model FM-2748 
Level: 2.5 mV to 8.2 mV rms 
Output impedance: 50 ohms 

Oscilloscope Frequency response: 4.2 MHz Tektronix Model 531 
with lOX Probe Vertical sensitivity: 5 m V / div with 53/54B plug-in 

ACVTVM Frequency response: 2 MHz Hewlett-Packard 
Level: 2.5 mV Model 400 0 

DC Digital Level: +5 Vdc Hewlett-Packard 
Voltmeter Accuracy: ± 0.1 % Model 3440A 

4.2 MHz Signal Frequency range: 4.2 MHz Singer Model FM-2748 
Source Output level: +1 dBm 

Output impedance: 50 ohms 

100 kHz Signal Frequency range: 100 kHz Hewlett-Packard 
Source Output level: 1.4 V rms Model 652A 

Output impedance: 600 ohms 

Power Supply Level: 12 Vdc ± 10% at 100 rnA Hewlett-Packard 
Model 721A 

Power Supply Level: 9 Vdc at 250 rnA Hewlett-Packard 
M6del721A 

Mainframe/RF Required for testing FIM-3 Module .singer Modd FM-I0C 
Module . , Mainframe With RF 

Module 

Resistor 5 kohm, ± S%~ watt Not applicable 

Connector 16 pin Singer PIN 1-910072-001 
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4.19 MINIMUM PERFORMANCE CHECKOUT 
PROCEDURE (MODEL FIM·3 MODULE) 

4.19.1 Power Requirements 

AU power required by the FIM -3 is supplied by the 
mainframe. 

4.19.2 Callibration Check 

a. Install the FIM -3 part way into the center 
compartment of the mainframe. Verify that the meter 
indicates ze:ro. Adjust the mechanical zero if necessary. 

b. Install FIM-3 in mainframe and set FIM·3 
RANGE switch to ZERO position. Adjust meter to zero 
with the ZERO control. 

c. S~t mainframe MODE switch to TONE 
GEN, frequency switches to 000.0000 MHz, 0-100 Hz 
control to OUT and VOLUME control to approximately 
mid-range. 

d. Set FIM·3 RANGE switch to 1.5 
position. Vary the mainframe 100 Hz and 1 kHz controls in 
100 Hz ste:ps up to 1.5 kHz. The FIM·3 meter pointer 
should deflect to the left in 100 Hz increments ± 5% of full 
scale and an audio tone corresponding to the frequency 
should be heard from the speaker. 

e. Set the 100 Hz and 1 kHz controls to 
zero. Set the FIM·3 RANGE switch to 5. Vary the 1 kHz 
switch up to 5 kHz. The FIM·3 meter pointer should 
deflect to the left in 1 kHz increments ± 5% of full scale 
and an audio tone corresponding to the frequency should 
be heard from the speaker. 

f. Set the 1 kHz switch to zero. Set the 
FIM·3 RANGE switch to 15. Vary the i kHz and 10 kHz 
switches in 1 kHz steps up to 15 kHz. The FIM·3 meter 
pointer should deflect to the left in 1 kHz increments ± 5% 
and an audio tone corresponding to the frequency should 
be heard from the speaker (up to the tester's hearing limit). 

4.19.3 Sensitivity Check 

a. Set the mainframe MODE switch to 
MEAS, MEASURE MODE AUDIO OUTPUT switch to 
IN-BEAT NOTE, GENERATOR MODULATION switch to 
OUT-OFF, frequency switches to 150 MHZ and VOLUME 
control to fully cwo 

b. Set the RF module MEASURE MODE 
BA NDWIDTH switch to OUT ·WIDE and set the 
SENSITIV1iTY to 6 m V. 

c. Connect the signal generator to the RF 
module MEASURE INPUT connector. Set its frequency to 
150 MHz and level to 6 m V rms. 

d. Adjust the signal generator frequency 
slightly to obtain a zero beat indication. 

e. The OPERATE lamp on the FIM·3 
should light. If not, re-adjust the signal generator output 
level to light the OPERATE lamp. The signal generator 
output level should be between 4.2 and 8.2 mV rms (6 mV 
± 3 dB). 

4.19.4 Squelch Check 

a. Adjust the signal generator output until 
the OPERATE lamp just lights. There should be no 
background noise from the speaker. 

b. There should be no background noise 
from the speaker in either position of the SQUELCH 
switch. 

c. Decrease the signal generator level until 
the OPERATE lamp extinguishes. 

d. Background noise should be audible only 
in the OFF position of the SQUELCH switch. 

4.20 ALIGNMENT AND ADJUSTMENT' (MODEL 
FIM·3 MODULE) 

NOTE: The alignment and adjustment 
procedure is performed with' the FIM·3 
disconnected from the mainframe so that 
no problem in the mainframe will affect 
the alignment of the FIM-3. Refer to 
Figure 4-33 for test point and trimmer 
locations. Remove the four screws from 
the back of the FIM-3 and slide the cover 
off. 

4.20.1 Test Connector Wiring 

a. See Figure 4-34 for schematic of test 
connector wiring. 

~ • +9Vdc 

12t----t-____...-"l·2MHt SIGN~L. SOURCE 

t----+--___ too 1<'''& SI~L SOURCE 

13t----+--- +1'1Vdc 

FIGURE 4·34 TEST CONN'ECTOR WIRING (FIM·3) 
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TRAP ADJJ 

L4 ---+---*"" 

LI----+-a~ 

(FIL2T~~~DJ) 

Rl"'.---...... n 

(ZERO ADJ) 

------~~-~ , 

(+5Vd c ADJ) 

(
OPERATE ~ ------+---R3t THRESHOLD 
. ADJUST 

~---------~--L3 
----------~---R~4 

..----f---CI8 

( 1.5kHz \ 
\RANGE ADJ) 

~-RI6 ~5kHZ~ 
1--R2IJ RANGE 

--R21 ADJ 

(R~~a~~DJ) 

FIGURE 4-33. CIRCUIT BOARD ASSEMBLY, A1 (FIM-3) 
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4.20.2 +5V Power Supply Adjustment 

a" Plug the test connector onto the 
connector on the back of the FIM-3. 

b.. Connect the digital voltmeter positive 
lead to positive side of A I C4 and negative lead to chassis 
ground. 

c. 
voltmeter. 

Adjust AIR4 for +5 Vdc on the digital 

d. Disconnect the digital voltmeter. 

4.20.3 2 MHz IF Input Filter Alignment 

a. Connect the ac VTVM to terminal 16 of 
the test connector. 

b. Set the signal generator frequency to 2.2 
MHz and it:~ attenuator to read 2.5 mV on the ac VTVM. 

c. Connect the oscilloscope using lOX probe 
to the junction of A I R64, A I L3 and Al C 18. 

d. Observe the oscilloscope and adjust Al L4 
for minimUlm 100kHz output. 

e. 
MHz. 

Set the signal generator frequency to 2 

f. Observe the oscilloscope and adjust Al LI 
for maximum 100kHz signal output. 

g. Repeat steps 4.20.3-a. through 4.20.3-f. 

h. Remove the oscilloscope from the 
junction of AIR64, AIL3, and AICI8. 

4.20.4 Operate Light Adjustment 

a. Adjust Al R31 to the point where the 
OPERATE lamp just lights. 

4.20.5 Meter Calibration, 1.5 kHz Range 

a. Set the mechanical zero on the FIM-3 
meter. 

b. Connect a jumper lead to pin 3 and pin 
lIon the test connector. 

c. Set ZERO control to mid-range. 

d. Set the RANGE switch to the ZERO 
position. 

e. Adjust Al R8 for zero on the FIM-3 
meter. ' 

f. 
2.0015 MHz. 

Set the signal generator frequency to 

g. Set the signal generator attenuator to 
produce 3.5 mV on the ac VTVM. 

h. Set the RANGE switch to the 1.5 kHz 
position. 

k. Observe the FIM -3 meter and adjust 
AI RI8 for + 1.5 kHz. 

l. Observe BEAT lamp. It should be lit. 

m. Set the signal generator frequency to 
1.9985 MHz. The FIM-3 meter should read -1.5 kHz. 

4.20.6 Meter Calibration, S kHz Range 

a. 
position. 

Set the RANGE switch to the 5 kHz 

b. 
2.005 MHz. 

Set the signal generator fretJuency to 

c. ..Adjust the AIR21 on the FIM-3 for +5 
kHz on the FIM-3 meter. 

d. Set the signal generator frequency to 
1.995 MHz. The FIM-3 meter should read -5 kHz. 

4.20.7 Meter Calibration, 15kHz Range 

a. 
position. 

b. 
2.015 MHz. 

c. 
meter. 

Set the RANGE switch to the 15 kHz 

Set the signal generator frequency to 

Adjust Al R23 for + 15 kHz on the FIM·3 

d. Set the signal generator frequency to 
1.985 MHz. The FIM-3 meter should read -IS kHz. 

4.21 FAULT ISOLATION PROCEDURES (MODEL 
FIM-3 MODULE) 

Fault isolation procedures are presented to provide 
a guide in servicing the FIM-3. The procedures follow the 
sequence of the minimum performance checkout 
procedures, Section 4.19, with each subsection keyed to 
the paragraph in Section 4.19 that first indicates .a fault. 
When a fault is noted during FIM-3 operation, proceed as 
follows: 

a. Perform minimum performan~e checkout 
procedures in Section 4.19. 
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b. Start fault isolation procedures at the 
point where minimum performance cannot be satisfied. 

c. When the fault is isolated to a function, 
such as the discriminator, refer to the alignment procedure 
for that function in Section 4.20 and check alignment of 
that function before proceeding with fault isolation. 

d. After a fault is repaired, complete the 
minimum performance checkout procedure to determine if 
further alignment is necessary. 

4.21.1 Meter Does Not Indicate Zero (4.19.I-a.) 

a. Adjust the mechanical zero on the meter 
for zero indication on the meter. 

4.21.2 Zero Control Defective (4.19.I-b.) 

a. Check for 100 kHz at the output of 
limiter, Al USD. 

b. Check both outputs of discriminator, 
AIU3. 

c. Check meter amplifier, Al U4A through 
Al U4D. 

d. Check RANGE switch, SIA, and 
associated wiring. 

e. Check REMOTE METER jack on the 
mainframe and associated wiring. 

f. C heck that meter enable switches, 
Al U4E and Al U6E, are operating. 

g. Check meter, MI. 

4.21.3 Meter Does Not Deflect in 100 Hz Increments 
(4.19. I-d.) 

a. Repeat paragraph 4.21.2. 

4.21.4 Audio Tone Defective (4.19.I-d.) 

a. Check for jumper between pins 30 and 31 
on AI. 

b. Check for audio at mixer, Al U7 A, 
output. 

c. Check for audio at pin 22 of AI. 

d. Check audio squelch diode, AICRI. 

4.21.5 Meter Does Not Deflect in I kHz Increments in 5 
kHz Range (4.19.I-e.) 

a. Check Al R21. 

b. Check RANGE switch, SI. 
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4.21.6 Meter Does Not Deflect in 1 kHz Increments in IS 
kHz Range (4.19.I-f.) 

a. Check AIR23. 

b. Check RANGE swi tch, S 1. 

4.21.7 Sensitivity Not Within Tolerance (4.l9.3-e.) 

a. Check alignment of operate threshold 
adjustment Al R31 as in step 4.20.4-a. 

b. Check level detector, Al U6A, operate 
lamp trigger, Al U6B/C, operate lamp switch, Al U6D, 
diode switch, Al CR2, and SQUELCH switch, S2. 

4.21.8 Squelch Inoperative (4.19.4-d.) 

a. Check diode switch, Al CR2. 

b. Check SQUELCH switch, S2. 

c. If steps 4.21.7-a. and -b'. operate 
properly, trouble is in mainframe. Check: mainframe as in 
mainframe maintenace section of manual. 

4.22 TEST EQUIPMENT REQUIRED (MODEL OAM-1 
MODULE) 

The test equipment required for checkout, 
alignment, calibration, and troubleshooting is tablulated in 
Table 4-8. Use the recommended type or equivalent. 

4.23 MINIMUM PERFORMANCE CHECKOUT 
PROCEDURE (MODEL OAM-1 MODULE) 

4.23.1 Installation 

Install the OAM-I into the right-hand 
compartment of the mainframe. 

4.23.2 Power Requirements 

All power required by the OAM-I is supplied by 
the mainframe. 

WARNING: High!'fvoltages are present 
~~roughout the ~nit and appropriate 
p't,ecautions should be taken while 
operating the unit with cover removed. 

4.23.3 Focus and Intensity Check 

a. Set POWER switch to ON position. 

b. Rotate INTENSITY control fully cwo 

c. Rotate FOCUS control to mid~range. 

d. Set VERT MODE switch to VERT SET 
position. 



i 

e. Set MOD MODE switch to INT position. h. Re-adjust FOCUS and INTENSITY 

f. Allow 5 to 10 seconds for the CRT 
filaments to warm up. 

controls for sharpest trace with adequate intensity. 

j. Verify the CRT trace is bright enough to 
g. Adjust VERT POS and HORIZ POS see in normally lit room. Verify that FOCUS, VERT POS, 

and HORIZ POS controls are approximately at mid-range. controls until CRT trace is centered. 

TABLE 4-8 

TEST EQUIPMENT REQUIREMENTS FOR MODEL OAM··' 

INSTRUMENT MINIMUM PARAMETERS RECOMMENDED MODEL 

Audio Osci11ator Frequency range: 45 Hz to 30 kHz Hewlett-Packard 
Output: 100 mV rms to 3 V rms Mode1200CD 

ACVTVM Frequency response: 50 Hz to 2 MHz Hewlett-Packard 
Range: measure 3 m V to 3 V rms Model 4000 

Signal Generator Frequency range: 2 MHz Singer 
Output level: < 6 mV rms to> 20 mV rms Model FM-2748 
Stability: better than ± 0.0004%/5 min 
Leveling: ± 1 d8 
Output impedance: 50 ohm nominal 

Oscilloscope Frequency response: 2 MHz Tektronix 
with 1 X probe Vertical sensitivity: 5 mV/cm Model 531 with 

Model 53/548 plug-in 

Distortion Analyzer Frequency response: 400 Hz to 1 kHz Hewlett-Packard 
Input level: 1 V rms Model 333A 
Accuracy: ± 0.1 % 

Frequency Counter Frequency response: 400 Hz to 1 kHz Hewlett-Packard 
Input level: 1 V rms Model 5512A 

OC Power Supply Level: 9 Vdc at 1 A Hewlett-Packard 
Model 6214A 

YOM Level: 0 to 1100 Vdc Simpson 
Model 269 

OC Digital Voltmeter Level: 10 V to 1000 Vdc Hewlett-Packard 
Accuracy: 0.1 % of reading Model 3440A 

Mainframe:/RF Required for testing OAM-l Module Singer 
and FIM Modules Model FM-I0C Mainframe 

with RF and FIM Modules 

Extender Cable Not applicable Singer 
Model PC-2653 

Connector 16 pin Singer 
PIN 1-910072-001 

Resistors 62 ohm, 180 ohm, 240 ohm, 510 ohm, Not applicable 
510 ohm, 560 ohm 
(al1 ± 5%, % watt) 
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4.23.4 Vertical and Horizontal Position Control Range 
Check 

a. 
to fully ccw. 

Rotate VERT POS control from fully cw 

b. Verify that CRT trace deflects off the 
calibrated portion of the graticule vertical1y when VERT 
POS control is at its extreme positions. 

c. Return VERT POS control to mid-range. 

d. Rotate HORtZ POS control from fully 
cw to fully ccw. 

e. Verify that ends of trace deflect 
horizontally to at least mid-screen when HORIZ POS 
control is at its extreme positions. 

f. Return HORIZ POS control to mid-range. 

g. Verify that trace is centered on CRT with 
controls set at approximately mid-range. 

4.23.5 Sweep Range Check 

a. Rotate VERT GAIN control fully cwo 

b. Set VERT MODE switch to EXT. 

c. Connect audio oscillator and ac VTVM to 
VERT IN jack. 

d. Adjust audio oscillator frequency to 50 
Hz and set ac VTVM to 300 mV scale. 

e. Rotate SWEEP SPEED control fully ccw. 

f. Set SWEEP RANGE switch to LO 
position. 

g. Increase audio oscillator output until sine 
wave deflection on CRT is full-scale. Adjust audio oscillator 
frequency for a stationary, one-cycle sine wave on CRT. 

h. Verify that audio oscillator frequency is 
less than 50 Hz (approximately 45 Hz). 

position. 

j. 

k. 

Rotate SWEEP SPEED control fully cwo 

Set SWEEP RANGE switch to HI 

1. Adjust audio oscillator frequency for a 
stationary, one-cycle sine wave on CRT. 

m. Verify that audio oscillator frequency is 
greater than 5000 Hz and is spread out across entire CRT. 

n. Rotate SWEEP SPEED control fully ccw. 
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p. Adjust audio. oscillator frequency for a 
stationary, one-cycle sine wave on CRT. 

q. Verify that audio oscillator frequency is 
less than 500 Hz (approximately 450 Hz). 

r. 
position. 

Set SWEEP RANGE switch to LO 

s. Rotate SWEEP SPEED control fully cwo 

1. Adjust audio oscillator frequency for a 
stationary, one-cycle sine wave. 

u. Verify that audio osicllator frequency is 
more than 500 Hz (approximately 550 Hz). 

4.23.6 Vertical Sensitivity Check 

a. Adjust audio oscillator frequency to 1 
kHz. 

b. Set SWEEP RANGE switch and adjust 
SWEEP SPEED control for a stationary pattern on CRT. 

c. Adjust output of audio oscillator for 
full-scale deflection on CRT. 

d. Verify that output of audio oscillator is 
between 95 and 117 mV rms. 

4.23.7 Vertical Amplifier Frequency Response Check 

a. Adjust audio oscillator output to obtain 
exactly full-scale deflection on CRT at 1 kHz frequency. 

b. Increase audio oscillator frequency to 30 
kHz and note p-p deflection on CRT. 

c. Decrease audio oscillator frequency to 50 
Hz and note p-p deflection on CRT. 

d. Verify that signal on CRT did not change 
more than 3 dB (less than 7 divisions p-p) from 50 Hz to 30 
kHz. 

4.23.8 Carrier Level Control Check 

a. Connect signal generator to left-hand 
module MEASURE INPUT jack. 

b. Set signal generator frequency to 25 MHz 
and output to 10 mV rms (CW). 

c. Set mainframe frequency switches to 25 
MHz and MODE switch to MEAS position. 

d. Set VERT MODE switch to VERT SET 
position. 



e. Adjust VERT POS control so that CRT 
trace is exactly on VERTICAL SET line of the graticule. 

f. Set VERT MODE switch to CARR SET 
positon. 

g. Adjust signal generator frequency vernier 
for maximum upward deflection of trace on CRT. 

h. Adjust CARR LEVEL control so that 
CRT trace is exactly on CARRIER SET line of the 
graticule. 

j. Decrease signal generator output 3 dB 
from 10 mV rills (7.07 mV rms). 

k. Rotate CARRiER LEVEL control until 
CRT trace is exactly on CARRIER SET line. 

I. Verify that CARRIER LEVEL control 
has sufficient range to set CRT trace on CARRIER SET 
line of the graticule ± ~ division. 

m. Increase signal generator output 6 dB 
(14.1 mV nns). 

n. Rotate CARRIER 'LEVEL control until 
CRT trace i.s exactly on CARRIER SET line. 

p. Verify that CARRIER LEVEL control 
has sufficient range to set CRT trace on CARRIER SET 
line of the graticule ± ~ division. 

q. Re-adjust signal generator output to 10 
mV rms and frequency for maximum upward deflection of 
CRT trace. 

r. Recalibrate VERT SET and CARR SET 
(step 4.28.8-d. through 4.23.8-h.). 

s. 
position. 

Set VERT MODE switch to MEAS AM 

t. Verify that CRT trace is on the 0 center 
line of graticule. (A slight amount of noise on the trace is 
normal.) 

4.23.9 Modulation Measurement Accuracy Check 

a. Recalibrate as specified in paragraph 
4.24.8 steps d. through h., if necessary. 

b. Set signal generator modulation mode 
switch to external positon. 

c. Connect audio oscillator to external 
modulation jack of signal generator and also external 
horizontal jack of oscilloscope. 

d. Set audio oscillator frequency to 1 kHz 
and output level to approximately 8 V p-p. 

e. Set RANGE switch to 30%. 

f. Adjust modulation amplitude control on 
signal generator to obtain full-scale deflection (30%) on 
CRT. 

g. Remove signal generator cable from the 
left-hand module MEASURE INPUT jack and connect it to 
vertical input jack on oscilloscope. ' 

h. On oscilloscope, set horizontal display 
switch to external horizontal attenuator XI; adjust external 
horizontal attenuator control for approximately 5 cm 
horizontal deflection. Set time/centimeter switch to 2 
seconds, and adjust vertical sensitivity to obtain exactly 4 
cm vertical deflection for E max on trapezoid pattern. 

j. Verify that E min on trapezoid pattern 
on oscilloscope is between 2.3 and 2.0 cm (27% to 33% 
modulation). 

k. Remove signal generator cable from 
vert ical input jack on oscilloscope and reconnect it to 
left-hand module MEASURE INPUT jack. 

I. Set RANGE switch to ]00%. 

m. Adj ust signal generator modulation 
amplitude control to obtain 8 divi&ions (80% modulation) 
deflection on the CRT graticule. 

n. Verify that sine wave pattern on CRT is 
symmetrical about the 0 center line of graticule and that no 
clipping of the peaks is present. 

p. Reconnect signal generator cable to the 
vertical input jack of oscilloscope. 

q. Re-adjust vertical sensitivity to obtain 4 
cmvertical deflection for E max on trapezoid pattern. 

r. , Verify that E min on trapezoid pattern 
on oscilloscope is between 0.70 and 0.21 cm (70% to 90% 
modulation). 

4.23.10 Mainframe (Internal) Modulation Capability and 
Recovered Audio Distortion Check 

a. Set mainframe MODE switch to GEN 
MOD CAL. 

b. Set GENERATOR MODULATION 
switch to IN-ON. 

c. Set VERT MODE switch to VERT SET. 

d. Position CRT trace on VERTICAL SET 
line of the graticule with VERT POS control. 

e. Set VERT MODE switch to CARR SET. 
Position CRT trace on CARRIER SET line of the graticule 
with CARRIER LEVEL control. 

f. Set RANGE switch to GEN 30%. 
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g. Set MOD/AUDIO OUT FREQ switch to 
either 1 kHz or 400 Hz. 

h. Rotate INT MOD/AUDIO OUT control 
fully cwo 

j. Set VERT MODE swit.ch to MEAS AM. 

k. Verify that recovered audio on CRT is 
greater than full-scale deflection. 

1. Rotate INT MOD/AUDIO OUT control 
for exactly full-scale deflection. 

m. Connect distortion analyzer to DIST 
ANAL jack and calibrate it to modulating frequency. 

n. Verify that measured distortion is less 
than 3% at 30% modulation. 

4.23.11 External Modulation Capability, Frequency 
Response, and Recovered Audio Distortion Check 

a. Connect audio oscillator and ac VTVM to 
EXT MOD/HORIZ IN jack. 

b. Set audio oscillator frequency to 1 kHz 
and its output to approximately 500 mV rms. 

c. Set MOD MODE switch to EXT. 

d. Recalibrate VERT SET and CARR SET 
and set VERT MODE switch to MEAS AM. 

e. Adjust audio oscillator output to obtain 
full-scale deflection (30% modulation) on CRT. 

f. Note VTVM reading. 

g. Verify that external signal level required 
to produce 30% modulation is 500 m V rms ± 20%. 

h. Calibrate distortion analyzer at 1 kHz. 

j. Vary audio oscillator frequency between 
50 Hz and 3 kHz. 

k. Verify that measured distortion is less 
than 3% at 30% modulation and that recovered audio level 
on CRT does not change more than 3 dB over the 
frequency range of SO Hz to 3 kHz. 

4.23.12 External Horizontal Sweep Capability Check 

a. Set MOD MODE switch to EXT HORIZ. 

b. Set audio oscillator frequency to 1 kHz. 
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c. Apply output of audio oscillator to EXT 
MOD/HORIZ IN jack. 

d. Adjust output of audio oscillator until 
trace is spread over the diameter of CRT. 

e. Verify that level required for 
full-diameter deflection is no greater than 600 mV rms. 

4.23.13 Audio Output Frequency, Level, and Distortion 
Check 

a. Connect ac VTVM and frequency counter 
to AUDIO OUT 600 OHM jack. 

b. Connect a 600 ohm resistive load across 
the ac VTVM terminals. 

c. Set MOD/AUDIO OUT FREQ switch to 
1 kHz. 

d. Rotate INT MOD/AUDIO OUT control 
fully cwo 

e. Note readings on ac VTVM and 
frequency counter. 

f. Verify that frequency is 1 kHz ± 5%. The 
level should be 1 V rms minimum into 600 ohms. 

g. Disconnect frequency counter from 
AUDIO OUT 600 OHM jack and connect distortion 
analyzer. Set INT MOD AUDIO OUT control from 1 V rms 
output into 600 ohm load. 

h. Calibrate distortion analyzer at 1 kHz and 
note the distortion. Distortion should be less than 1 %. 

j. Disconnect distortion analyzer and 
reconnect frequency counter to AUDIO OUT 600 OHM 
jack. 

k. 
400 Hz. 

Set MOD/AUDIO OUT FREQ switch to 

1. Note readings on ac VTVM and 
frequency counter. 

m. Verify that frequency is 400 Hz ± 5 %. 
The level should be 1 V rms minimum into 600 ohms. 

n. Disconnect frequency counter and 
connect distortion analyzer. 

p. Calibrate distortion analyzer at 400 Hz 
and note the distortion. Distortion should be less than 1 %. 



4.24 ALIGNMENT AND ADJUSTMENT (MODEL 
O'('M-1 MODULE) 

NOTE: The alignment and adjustment 
procedure is performed with the OAM-) 
disconnected from the mainframe so that 
any problem in the mainframe will not 
affect the alignment of the ~AM-to Refer 
to Figures 4-35 through 4-38 for test 
point and trimmer locations. Remove the 
five screws in the back panel of the 
OAM-l and slide the cover off the back. 

4.24.1 Test Connector Wiring 

a. See Figure 4-39 for schematic of test 
connector wiring. 

4.24.2 Location and Adjustment of Trace 

a. Connect the test connector to the OAM-l 
and set the OAM-l controls as follows: 

INTENSITY Fully cw 

VERTPOS Mid-range 

VERT MODE VERT SET 

MOD MODE INT 

HORIZ POS Mid-range 

b. Connect the YOM between pins EI03 
and EI04 on the vertical amplifier board. A3. 

c. Adjust A3RI05 for 0 Vdc on the YOM. 

d. The trace should be visible. If so. set the 
SWEEP RANGE control to LO and the SWEEP SPEED 
control fully ccw. 

e. If the trace is not visible. connect the 
VOM between pins E212 and E213 on the horizontal 
:amplifier board A4. Adjust the HORIZ POS control for 0 
Vdc on the YOM. 

f. The trace should now be visible. If not, 
connect th{~ DVM to pin E2l1 on the A4 board and 
ground. Adjust A4R2l7 (astigmatism) for approximately 
+150 Vdc 011 the DVM. 

g. 
4.24.2-d. 

Once trace is visible, revert to step 

4.24.3 Tra,ce Alignment and Focus 

a. Loosen the CRT clamp screw and set the 
trace on th{: 0 center line of the graticuie with the VERT 
POS control. 

b. Grasp the large end of the CRT (away 
from the high voltage) and rotate it until the trace is 
parallel to the 0 center line. then rotate it so that the right 
end of ,the trace is 1/3 division high. This is to compensate 
for the cw rotation of the CRT when the clamp screw is 
tightened. Tighten the clamp screw. 

c. Repeat step 4.24.3-b. as necesary to align 
trace exactly parallel to the 0 center line. 

d. Set the FOCUS control to mid-range and 
adjust A4R217 (astigmatism) for the sharpest trace. 

4.24.4 Vertical Gain Adjustment 

a. Set the DAM-I controls as follows: 

VERT MODE EXT 

VERT GAIN Fully cw 

VERTPOS Trace on 0 center line 

b. Connect the ac VTVM and the audio 
oscillator to the VERT IN jack. 

c. Set the audio os~illator frequency to 1 
kHz and output level to 110 mV rms. 

d. Adjust A3Rl12 for exactly full scale 
deflection on the CRT graticule. 

4.24.5 Sweep Range Adjustment 

a. Set the OAM-l controls as follows: 

VERTPOS 

HORIZ POS 

SWEEP RANGE 

SWEEP SPEED 

Trace on 0 center line 

Trace centered on CRT 

LO 

Fully ccw 

b. Set the audio oscillator frequency to 45 
Hz and its output level for full-scale deflection on the CRT. 

c. Adjust A4R204 for a one-cycle stationary 
display on the CRT. 

d. Set the audio oscillator frequency to 5.2 
kHz. Set the SWEEP RANGE switch to HI and the SWEEP 
SPEED control to fully cwo 

e. Adjust A4R202 for a one-cycle stationary 
display on the CRT. 

f. Repeat steps 4.24.5-f. through 2.24.5-e. 
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TEST CONNECTOR SCHEMATIC (OAM-1) 

g. Set the SWEEP RANGE switch to HI and 
the SWEEP SPEED control to fully ccw. Adjust the audio 
oscillator frequency to produce a one-cycle stationary 
display. 

h. The audio oscillator frequency should 
now be less than 500 Hz. 

j. Set the SWEEP RANGE switch to LO 
and the SWEEP SPEED control to fully ccw. 

k. Adjust the audio oscillator control to 
produce a one-cycle stationary display. 

1. The audio oscillator frequency should 
now be greater than 500 Hz. 

m. Set the SWEEP RANGE switch to HI and 
the SWEEP SPEED control to fully cwo Set the audio 
oscillator frequency to I kHz. 

n. Adjust A4R2I3 until the trace extends 
slightly beyond the edges of the CRT. 

4.24.6 2 MHz IF Amplifier Alignment 

a. Connect the 2 MHz signal source to the 
test connector. (Figure 4-35). Connect the ac VTVM 
between Al pin E601 and ground. Adjust the 2 MHz signal 
source output level for 2.5 mV rms on the VTVM. 
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b. Connect the oscilloscope probe to TP601 
on the AM detector board, AI. 

c. Adjust AIL601, AIL602 and AIL603 
for maximum amplitude on the oscilloscope. The voltage 
should be approximately 30-40 mV pop. 

d. Connect the oscilloscope probe across 
AIR625. 

e. Adjust AIL606 for maximum amplitude 
and re-adjust AIL601, AIL602 and AIL603. Disconnect 
the oscilloscope probe. 

4.24.7 Detector Offset Adjustment 

a. Disconnect the 2 MHz signal source and 
short circuit Al pin E601 to ground. 

h. Set the OAM-I VERT MODE switch to 
VERT SET and adjust the VERT POScontrol so that the 
trace is exactly on the VERTICAL SET line of the CRT 
graticule . 

c. Set the VERT MODE switch to CARR 
SET and adjust Al R626 so that the trace is exactly on the 
VERTICAL SET line. 

d. Repeat steps 4.27.7-b. and 4.24.7-c. 

4.24.8 IF Dynamic Range Adjustment 

a. Reconnect the 2 MHz signal source and 
set its output level, at Al pin E601, to 3 mV rms on the 
VTVM. 

b. Set the OAM-I VERT MODE switch to 
VERT SET and adjust the VERT POS control so that the 
trace is exactly on the VERTICAL SET line. Set the 
CARRIER LEVEL control to fully cwo 

c. Set the VERT MODE switch to CARR 
SET and adjust Al R641 so that the trace is exactly on the 
CARRIER SET line of the CRT graticule .. 

d. Set the 2 MHz signal source output level 
at Al pin E601, to 6 mV rms on the VTVM. Set the 
CARRIER LEVEL control to fully ccw. 

e. Adjust AIR621 so that the trace is 
exactly on the CARRIER SET line. 

f. Repeat steps 4.24.8-a. through 4.24.8-e. 

g. Set the VERT MODE switch to MEAS 
AM. The trace should be exactly on the 0 center line of the 
CRT graticule. If it is not, repeat paragraphs 4.24.7 and 
4.24.8. . 

4.24.9 Distortion Analyzer Amplifier Adjustment 



a. Connect the DVM to pin 2 of the DIST 
ANAL jack and verify that +9 V dc ± 1 % is present. 

b. Connect the ac VTVM to pin 1 of the 
DIST ANAL jack. The voltage should be between 270 and 
330 mV nns. If it is not within this range, select the value 
of A3R124 to obtain 300 mV rms. 

4.24.10 Modulation Oscillator Adjustment 

a. Connect the ac VTVM (with 560 ohm 
resistor across terminals), frequency counter and the 
distortion analyzer to the OAM-I AUDIO OUT 600 OHM 
jack. 

b. Set the OAM-l INT MOD/AUDIO OUT 
control to fully cw and the MOD/AUDIO OUT FREQ 
switch to 1 kHz. 

c. Adjust Al R674 for 1.15 V rms on the 
vrVM. 

d. Adjust AIR671 for 1 kHz ± I Hz on the 
frequency counter. Readjust AI R674 for 1.15 V rms if 
necessary. If unable to obtain 1 kHz, set Al R671 to 
mid-range and select the value of AIR670 to obtain I kHz 
± 25 Hz. (Increase AIR670 to reduce frequency.) 

e. Adjust the INT MOD/AUDIO OUT 
control to obtain 1 V rms on the VTVM. Calibrate the 
distortion analyzer at I kHz and measure the distortion. It 
should be less than 1 % and decrease as the audio output 
level is decr,eased. 

f. Set the MOD/AUDIO OUT FREQ switch 
to 400 Hz and set the INT MOD/AUDIO OUT control to 
fully cwo 

g. Adjust AIR675 for LIS V rms on the 
VTVM. 

h. Adjust AIR673 for 400 Hz ± 1 Hz on the 
frequency counter. Readjust AIR675 for LIS V rms if 
necessary. If unable to obtain 400 Hz, set AIR673 to 
mid-range and select the value of Al R672 to obtain 400 Hz 
± 10 Hz. (Increase Al R672 to reduce frequency.) 

j. Adjust the INT MOD/ AUDIO OUT 
control to obtain 1 V rms on the VTVM. Calibrate the 
distortion analyzer at 400 Hz and measure the distortion. It 
should be less than 1% and decrease as the audio output 
level is decreased .. 

4.24.11 Modulation Ampifier Adjustment 

a. Connect the audio oscillator and ac 
vrVM to the OAM-l EXT MOD/HORIZ IN jack. Set the 
audio oscillator frequency to I kHz and output level to 500 
mVrms. 

b. Set the OAM-! MOD MODE switch to 
EXT and connect the ac VTVM across the 510 ohm resistor 
on the test t;;onnector. 

c. The VTVM should read 75 mV rms ± 5%. 
If the level is not 75 mV rms ± 5%, select the value of 
Al R677 to obtain 75 mV rms ± 5%. (Reduce Al R677 to 
increase level.) 

d. Connect the ac VTVM and the 560 ohm 
load resistor across the AUDIO OUT 600 OHM jack. 

e. Set the MOD MODE switch to INT and 
adjust the INT MOD/AUDIO OUT control for I V rms on 
the VTVM. Disconnect the VTVM, but leave the 560 ohm 
load resistor across the AUDKO OUT 600 OHM jack. 

f. Connect the ac VTVM across the 5 10 
ohm resistor on the test connector. The VTVM should read 
greater than 80 m V rms. 

4.25 FAULT ISOLATION PROCEDURES (MODEL 
OAM-1 MODU LE) 

Fault isolation procedures are presented to provide 
a guide in servicing the OAM-1. The procedures follow the 
sequence of the minimum performance· checkout 
procedures, Section 4.23, with each subsection keyed to 
the paragraph in Section 4.23 that first indicates a fault. 
When a fault is noted during OAM-l operation, proceed as 
follows: 

a. Perform checkout procedures in Section 
4.23. 

b. Start fault isolation procedures at the 
point where mimimum performance cannot be'satisifed. 

c. When the fault is isolated to a circuit, 
refer to the alignment procedure for that circuit in Section 
4.24 and check alignment of that circuit before proceeding 
with fault isolation. 

d. After a fault is repaired, complete the 
minimum performance checkout procedure to deterimine if 
further alignment is necessary. 

WARNING: High voltages are present 
t hroughou t the unit. Appropriate 
precautions should be taken while 
operating the instrument with the cover 
removed. 

4.25.1 No Trace (4.23.3-g.) 

a. Remove socket from VI (CRT) and 
check VI voltages per Figure 5-29. 

b. If voltages are within tolerance, replace 
VI. 

c. If any voltage is absent or out of 
tolerance, check voltage source on board A2; A3 or A4 
output terminals. 

4.25.2 Vertical Centering Defective (4.23.3-g.) 
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a. Check voltages at pins 9 and 10 of VI. 
Voltage should be adjustable over an 80 V minimum span 
within the range of +95 Vdc to +235 Vdc as the VERT POS 
control is rotated throughout it range. 

b. If voltages are within tolerance, replace 
VI. 

c. If voltages are not within tolerance, check 
voltage at E119 on board A3. This voltage should vary from. 
less than +0.1 ydc to greater than +2.3 Vdc as the VERT 
pas control is rotated throughout its range. 

d. If voltage at E 119 is within tolerance, use 
voltages and waveforms on Figure 5-29 to isolate fault on 
board A3. 

e. If voltage at E119 is not within tolerance; 
check R6, R7 and associated wiring. 

4.25.3 Horizontal Centering Defective (4.23.3-g.) 

a. Check voltages at pins 6 and 7 of VI. 
Voltages should vary over a 240 V minimum span within 
the range of 0 Vdc to +330 Vdc as the HORIZ POS control 
is rotated throughout its range. 

b. If voltages are within tolerance, replace 
VI. 

c. If voltages are not within tolerance, check 
voltage at E208 on board A4. This voltage should vary from 
o Vdc to +4.8 Vdc nominal as HORIZ pas control, R8, is 
rotated throughhout its range. 

d. If voltage at E208 is not within tolerance, 
check voltage at E209. Voltage should be 4.3 Vdc to 5.3 
Vdc. 

e. If voltage at E208 is within tolerance, use 
voltages and waveforms on Figure 5-29 to isolate fault on 
the board A4. 

4.25.4 Focus Defective (4.23.3-h.) 

a. Check voltage on pin 5 of V 1. Voltage 
should vary over at least a 100-volt span within -650 V dc 
and -920 Vdc as FOCUS control, R11, is adjusted 
throughout its range. 

b. If voltage is within tolerance, change VI. 

c. If voltage is not within tolerance, check 
for -1000 Vdc ± 10% at E417 on board A2. 

d. If voltage is within tolerance at E417, 
check wiring and neon indicator DS-l. 

e. If voltage at E417 is out of tolerance, use 
Figure 5-29 voltages and waveforms to isolate fault on 
board A2. 
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4.25.5 Intensity Defective (4.23.3-h.) 

NOTE The OAM-l operates in a 
mainframe designed for 12 Vdc 
operation. The normal maximum 
intensity is not as high as that of 
oscilloscopes designed for 115 Vac 
operation because a lower power CRT is 
used to conserve current drain in battery 
operation. 

a. Check voltage on pin 3 of V 1 and 
determine if the voltage varies over a 50-volt span within 
the range of -850 V dc to -1100 V dc as INTENSITY 
control, R13, is rotated throughout its range. 

b. If voltage is within tolerance, replace VI. 

c. If voltage is out of tolerance, check 
voltage at E417 of A2. 

d. If voltage is in tolerance at E417, check 
associated wiring and INTENSITY control, R13 .. 

e. If voltage at E417 is out of tolerance, use 
Figure 5-29 voltages and waveforms to isolate fault in board 
A2. 

4.25.6 

4.25.7 

Insufficient Range of Vertical Position Control 
(4.23.4-b.) 

a. Perform procedures of paragraph 4.25.2. 

Insufficient Range of Horizontal Position Control 
(4.23.4-c.) 

a. Perform procedures of paragraph 4.25.3. 

b. Perform procedures of paragraph 4.25.21. 

4.25.8 Sweep Speed Cannot Adjust Bellow 50 Hz on Low 
Range (4.23.S-h.) 

a. On board A4, check resistance of E203 to 
ground. If resistance is greater than 10 ohms, check wiring 
of SWEEP RANGE switch, S4. 

b. If E203 is grounded, check voltage at 
E203 to determine· if the voltage varies over a span of at 
least 0.6 Vdc within the range of+7.4 Vdc to +9.9 Vdc. 

c. If voltage is within tolerance, use voltages 
and waveforms on Figure 5-29 to isolate fault on board A4. 

4.25.9 Sweep Speed Cannot Adjust Above 5000 Hz on 
High Range (4.23.S-m.) 

a. On board A4, check resistance of E203 to 
ground. If resistance is less than 100 k ohms, check wiring 
of SWEEP RANGE switch, S4. 



b. If resistance is greater than 100 k ohms, 
check voltage at E202 to determine if the voltage varies 
over a span of at least 0.6 Vdc within the range of +7.4 Vdc 
to +9.9 Vdc. 

4.2S.l0 Sweep Speed Cannot Adjust Below SOO Hz on 
High Range (4.23.S-q.) 

a. Perform procedures of paragraph 4.25.9. 

4.2S.ll Sweep Speed Cannot Adjust Above SOO Hz on 
Low Range (4.23.S-m.) 

a. Perform procedures of paragraph 4.25.8. 

4.2S.l2 External Vertical Input Sensitivity Out of 
Specification (4.23.6-d.) 

a. Apply a 1 kHz signal of 106 m V rms to 
VERT IN connector and check voltage with an oscilloscope 
at EIOI. Voltage should be 300 mV p-p. 

b. If voltage is not 300 mV p-p, check 
VERT GAIN control, R3, R4, and associated wiring. 

c. If voltage is 300 mV p-p, use voltages and 
waveforms on Figure 5-29 to isolate fault. 

4.2S.l3 Omnot Adjust Trace to Vert Set Line (4.23.8-e.) 

a. Perform procedures of paragraph 4.25.2. 

4.2S.14 Cannot Set Trace to Carrier Level Set Line 
(4.23.8-h., I., p.) 

a. Check signal level at E601 to board AI. If 
level is not II mV p-p ± 10%, fault is in mainframe; refer to 
mainframe Maintenance Section. 

b. If signal level is correct, check dc voltage 
at E603. Voltage should vary over a span of at least IV 
within the range of 0 to +2.0 Vdc as CARRIER LEVEL 
control, Rl , is rotated throughout its range. 

c. If voltage at E603 is not within tolerance, 
check RI and associated wiring. Also, check voltages on 
E602 and lE604 to verify that levels are within tolerances 
specified on Figure 5-29. 

d. If voltage at E603 is within tolerance, 
check dc voltage at EIOI on board A3. Voltage should be 
+0.3 Vdc ± 10%. 

e. If voltage at EIOI is within tolerance, use 
Figure 5-29 voltages and waveforms to isolate fault on 
board A3. 

f. If voltage is not within tolerance at EIOI, 
check voltage at E608. 

g. If voltage at E608 differs from voltage at 
EIOI, check 82, 83, and associated wiring. 

h. . If voltage at E608 is the same as that at 
EIOI, use Figure 5-29 voltages and waveforms to locate 
fault on board A I . 

4.2S.1 S Trace Not on CRT Centerline When Measuring 
Unmodulated Signal (4.23.8-t.) 

a. Measure dc voltage at EIOI on board A3. 
Voltage should be between 0.13 and 0.17 Vdc. 

b. If voltage is within tolerance, use Figure 
5-29 voltages and waveforms to isolate fault on board A3. 

c. If voltage is not within tolerance, check 
voltage at E6II on board AI. If this voltage differs from 
voltage at ElOI, check S2, 83, and associated wiring. 

d. If voltage at E6ll is the same as voltage 
at EIOI and not between +0.12 Vdc and +0.17 Vdc, use 
Figure 5-29 voltages and waveforms to isolate fault on 
board AI. 

4.2S.l6 AM Does Not Measure Within Specified Accuracy 
(4.23.9-j., r.) . 

a. Check waveform at EIOI with 
oscilloscop·e. Level should be between 270 and 330 mV p-p. 
If not, use Figure 5-29 voltages and waveforms to isolate 
fault on board A3. 

b. If voltage at EIOI is not within above 
tolerance, check signal at E611 on board AI. If level at 
E611 differs from signal at EIOI, check 82, 83, and 
associated wiring. 

c. If signal at E611 is the same as signal at 
EIOI and not between 270 and 330 mV p-p, use Figure 
5-29 voltages and waveforms to isolate fault on board AI. 

4.2S.17 Trace Cannot Set on CRT Carrier Set Line 
(Mainframe in Cal Mode) (4.23.10-e.) 

If procedures of paragraph 4.23.8 can be 
accomplished and those of step 4.23.10-e. cannot, the 
problem is in the mainframe. Refer to mainframe 
maintenance section. 

4.2S.l8 Insufficient Modulation Using Internal Source 
(4.23.10-k.) 

a. Check signal level at PI-II with 
oscilloscope. Level should be greater than 300 mV p-p. If it 
is, fault is in mainframe. Refer to mainframe maintenance 
section. 

b. If level at PI-II is less than 300 mV p-p, 
check level at E624 on board A 1. If level at E624 differs 
from level at PI-II, check 83 and associated wiring. 

c. If signal at E624 is the same ·as signal at 
Pl-11 and over 300 mV p-p, check signal at E628. This 
signal should be greater than 1.2 V p-p. If it is, fault is in 
buffer stages Q616 and Q617. 
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d. If level is less than 1.2 V p=p at E623, 
check level at E614. If level at E614 differs from level at 
E623, check AUDIO OUT control, R2, S6, and associated 
wiring. 

e. If level at E614 is the same as at E623 
and less than 1.2 V pop, use Figure 5-29 voltages and 
waveforms to isolate fault on board AI. 

4.25.19 Modulation Distortion Exceeds 3% at 30% 
Modulation (4.23.10-n.) 

a. Adjust INT MODI AUDIO OUT control 
for 1· V rms out of AUDIO OUT jack into a 600 ohm load. 

b. Connect distortion analyzer input across 
600 ohm load and measure distortion. 

c. Distortion should be less than 1 %. If it is, 
the fault is in the mainframe. Refer to mainframe 
maintenance section. 

d. If distortion is greater than 1 % at AUDIO 
OUT 600 OHM jack, check distortion at E617. If distortion 
at E617 is less than 1 %, fault is in stages Q614 and Q615. 

e. If distortion at E617 exceeds 1 %, use 
Figure 5-29 voltages and waveforms to isolate fault on 
board AI. 

4.25.20 External Modulation Sensitivity Not Within 
. Specification (4.23.1 I-g.) 

a. Set external modulation input level to 
exactly 500 mV rms and measure level at E623. 

b. If level at E623 is not 500 mV rms, check 
S6 and associated wiring. 

c. If level at E623 is 500 m V rms, check 
level at E624. Level at E624 should be between 60 mV rms 
and 90 m V rms. If not, fault is in stages Q616 and Q617. 

4.25.21 External Horizontal Input Sensitivity Not Within 
Specification (4.23.12-c.) 

a. Set audio oscillator output level to 
exactly 600 mV rms and {:heck level at E206 on board A4. 
If level is not equal to input level, check S6 and associated 
wiring. 

b. If level at E206 is equal to input, use 
Figure 5-29 voltages and waveform to isolate fault on board 
A4. 

4.25.22 Frequency of Internal I kHz Tone Not Within 
Specification (4.23.13-f.) 

Use Figure 5-29 voltages and waveforms to isolate 
fault on board AI. 
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4.25.23 Audio Output Less Than 1 V rms into 600 Ohm 
Load at 1 kHz (4.23.13-f.) 

a. Check level at E618. Level should be 
greater than 1.2 V POp. If it is, fault is in stages Q614 and 
Q615. Use Figure 5-29 voltages to furtherisolate fault. 

b. If level at E6I8 is within tolerance, check 
level at E617. If level at E6I7 differs from level at E618, 
check R2, S6, and associated wiring. 

c. If level at E617 is equal to level at E618 
and is less than 1.2 V pop, use Figure 5-29 voltages and 
waveforms to isolate fault on board AI. 

4.25.24 Audio Distortion Greater than 1 % at 1 kHz 
(4.23.13-h.) 

Perform steps d. and e. of paragraph 4.25.19. 

4.25.25 Internal 400 Hz Frequelllcy Not Within 
Specification (4.23.13-m.) 

Use Figure 5-29 voltage and waveforms to isolate 
fault on board AI. 

4.25.26 Audio Output Less than 1 V rms into 600 Ohm 
Load at 1 kHz (4.23.13-n.) 

Perform procedures of paragraph 4.25.23. 

4.25.27 Audio Distortion Greater than 1 % at 400 Hz 
(4.23.13-p.) 

4.26 

Perform steps d. and e. of paragraph 4.25.19. 

TEST EQUIPMENT REQUIRED (MODEL ODM-' 
MODULE) 

The test equipment required for checkout, 
alignment, calibration, and troubleshooting is tabulated in 
Table 4-9. Minimum parameters are provided to aid in the 
selection of equivalent types. 

4.27 MINIMUM PERFORMANCE CHECKOUT 
PROCEDURE (MODEL ODM-' MODULE) 

CAUTION: High voltages are present 
throughout the unit and appropriate 
precautions should be taken while 
operating the unit with cover removed. 

4.27.1 Focus and Intensity Check 

a. Install the ODM-I into the right-hand 
compartment of the mainframe. Set power switch to ON. 

h. Rotate INTENSITY control fully cwo 

c. Rotate FOCUS control to mid-range. 

d. Set VERT IN switch to EXT. 



TABLE 4-9 

TEST EQUIPMENT REQUIREMENTS FOR MODEL ODM-' 

INSTRUMENT MINIMUM PARAMETERS RECOMMENDED MODEL 

Audio Oscillator Frequency response: 45 Hz to 30 kHz Hewlett-Packard 
Output level: 25 mV to 400 mV rms Model200CD 

ACVTVM Frequency response: 50 Hz to 2 MHz Hewlett-Packard 
Level: 100 to 400 m V rms Model400D 

Frequency Source/ Frequency range: 25 MHz to 150 MHz Singer 
Peak Deviation Output impedance: 50 ohm nominal Model FM-2748 with 
Monitor Output: < 6 mV rms to > 60 mV rms with ODM-l plug-in 

Stability: better than ± 0.0004%/5 min 
Leveling: ± 1 dB 

Oscilloscope Frequency response: 2 MHz Tektronix 
with 1 X probe Vertical sensitivity: 5 mV/cm Model 531 with 

53/54B plug-In 

Distortion Analyzer Frequency response: 1 kHz Hewlett-Packard 
Input level: 1 V rms Model 333A 
Accuracy: ± 0.1 % 

Frequency Counter Frequency response: 1 kHz Hewlett-Packard 
Input level 1 V rms Model 5512A 

YOM Level: 0 to 1100 Vdc Simpson 
Model 269 

DC Digital Level: 1 mV to 1000 Vdc Hewlett-Packard 
Voltmeter Accuracy: ± 0.1 % of reading Model 3440A 

Sweep Generator Frequency range: 2 MHz Wavetek 
Output level: -27dBm Model 2001 

DC Power Supply Level: 9 Vdc at 1 Amp Hewlett-Packard 
Model 6214A 

Mainframe/RF & FIM Required for testing ODM-I Module Singer 
Module:s Model FM-I0C 

Extender Cable Not available Singer 
Model PC-2653 

Connector 16 pin Singer 
PIN 1-910072-001 

Capacitors 0.1 uF, 100 uF Not applicable 

Resistors 16 ohm (3), 62 ohm, 100 ohm, 180 ohm, Not applicable 
560 ohm, 5.6 ohm (all ± 5%, % watt) 
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e. Set MOD MODE switch to INT/COMB. 

f. Allow 5 to 10 seconds for the CRT 
filaments to warm up. 

g. Adjust VERT CENTER and HORIZ 
CENTER controls until CRT trace is centered. 

h. Re -a djust FOCUS and INTENSITY 
controls for sharpest trace with adequate intensity. 

j. Verify that CRT trace is bright enough to 
see in a normally lit room. Verify that FOCUS, VERT 
CENTER, and HORIZ CENTER controls are 
approximately at mid-range. 

4.27.2 Vertical and Horizontal Center Control Range 
Check 

a. Rotate VERT CENTER control from 
fully cw to fully ccw. 

b. Verify that CRT trace deflects beyond 
calibrated portion of graticule vertically when VERT 
CENTER control is rotated throughout its range. 

c. 
mid-range. 

Return VERT CENTER control to 

d. Rotate HORIZ CENTER control from ' 
fully cw to full ccw. 

e. Verify that ends of trace deflect 
horizontally to at least mid-screen when HORIZ CENTER 
control is rotated throughout its range. 

f. 
mid-range. 

Return HORIZ CENTER control to 

g. Verify that trace is centered on CRT with 
controls set at approximately mid-range. 

4.27.3 Sweep Range Check 

a. Rotate VERT GAIN control fully cwo 

b. Set VERT IN switch to EXT. 

c. Connect audio oscillator and ac VTVM to 
VERT IN jack. 

d. Adjust audio oscillator frequency to 50 
Hz and set ac VTVM to 30 mV scale. 

e. Rotate SWEEP SPEED control fully ccw. 

f. Set SWEEP RANGE switch at LO. 

g. Increase audio oscillator output until sine 
wave on CRT deflects to full-scale. Adjust audio oscillator 
frequency for a stationary, one-cycle sine wave on CRT. 
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h. Verify that audio oscillator frequency is 
less than 50 Hz (approximately 45 Hz). 

j. Rotate SWEEP SPEED control fully cw. 

k. Set SWEEP RANGE .switch to HI. 

1. Adjust audio oscillator frequency for a 
stationary, one-cycle sine wave on CRT. 

m. Verify that audio oscillator frequency is 
greater than 5000 Hz and deflects across entire CRT. 

n. Rotate SWEEP SPEED (~ontrol fully ccw. 

p. Adjust audio oscillator frequency 'for a 
stationary, one-cycle sine wave on CRT. 

q. Verify that audio oscillator frequency is 
less than 500 Hz (approximately 450 Hz). 

r. Set SWEEP RANGE switch to LO. 

s. Rotate SWEEP SPEED control fully ccw. 

t. Adjust audio oscillator frequency for a 
stationary ,one-cycle sine wave. 

u. Verify that audio oscillator frequency is 
greater than 500 Hz (approximately 550 Hz). 

4.27.4 Vertical Sensitivity Check 

a. Adjust audio oscillator frequency to 1 
kHz. 

b. Set SWEEP RANGE switch and adjust 
SWEEP SPEED control for a stationary pattern on CRT. 

c. Adjust output of audio oscillator for 
full-scale deflection on CRT. 

d. Verify that output of. audio oscillator 
output level is between 22 and 27 mV rms. 

4.27.5 Vertical Amplifier Frequency Response Check 

a. Adjust audio oscillator output to obtain 
exactly full-scale deflection on CRT at 1 kHz frequency. 

b. Increase audio oscillator frequency to 30 
kHz and note pop deflection on CRT. 

c. Decrease audio oscillator frequency to SO 
Hz and note pop deflection on CRT. 

d. Verify t4at signal on CRT did not change 
more than 3 dB (less than 3 divisions p-p) from 50' Hz 'to 30 
kHz. 

4.27.6 Sensitivity Check 



a. Install ODM-l in mainframe. 

b. Set mainframe frequency switches to 150 
MHz and 0-100 Hz frequency control to OUT. 

c.. Connect signal generator to left-hand 
module MEASURE INPUT jack and set signal generator for 
an output of 150 MHz at the rated sensitivity of the 
left-hand module. Set mainframe MODE switch to MEAS. 

d. Tune signal generator until FM-I0C 
indicates zero beat. 

e. The OPER indicator should come on with 
signal generator output within the rated sensitivity range of 
the left-hall1d module. 

f. Increase signal generator output by 20 dB 
and verify that OVLD indicator comes on. 

4.27.7 5 kHz Range Gain Check 

a. Set mainframe to 000.000 MHz and 
0-100 Hz frequency control to OUT. 

b. Set DEV RANGE switch to 5 kHz. 

c. Adjust VERT CENTER control so that 
trace is on 0 center line. 

d. Set mainframe to 000.0050 MHz. 

e. 
~ division. 

Verify that CRT trace is on bottom linet 

4.27.8 IS kHz Range Gain Check 

a. Set mainfJ:ame to 000.000 MHz and 
0-100 Hz frequency control to OUT. 

b. Set DEV RANGE switch to 15kHz. 

c. Adjust VERT CENTER control so that 
trace is on 0 center line. 

d. 

e. 
~ division. 

Set mainframe to 000.0150 MHz. 

Verify that CRT trace is on bottom line t 

4.27.9 Internal Modulation and Vertical Gain Control 
Check 

a. Set MODE switch to GEN MOD CAL and 
GENERATOR MODULATION switch to IN/ON. 

b. Set MOD MODE switch to INT /COMB. 

c. Set DEV RANGE switch to 15kHz. 

d. Rotate INT MOD/AUDIO OUT control 
to fully cw and verify that trace exceeds full-scale 
deflection. 

e. Adjust MOD/ AUDIO OUT control for 
full-scale deflection of CRT trace. 

4.27.10 Internal/Combined and External Mode Check 

a. Set DEV RANGE switch to 5 kHz. 

b. Set mainframe to 000.000 MHz, 0-100 
Hz frequency control to OUT, MODE switch to GEN MOD 
CAL, and GENERATOR MODULATION to IN/ON. 

c. Adjust INT MOD/AUDIO OUT control 
for a full·scale trace. 

d. Set MOD MODE switch to EXT. 

e. Connect audio oscillator to EXT 
MOD/HORIZ IN jack. 

f. Set audio oscillator for 1 kHz output and 
adjust output level for full-scale deflection on CRT. 

g. Verify that audio oscillator output level is 
80 mV rms ± 20%. 

h. Set MOD MODE switch to INT/COMB 
and verify display of two 1 kHz signals beating. 

4.27.11 External Horizontal Sweep Capability Check 

a. Set MOD MODE switch to EXT HORIZ. 
Connect audio oscillator to EXT MOD/HORIZ IN jack and 
set frequency to 1 kHz. 

b. Increase audio oscillator output until 
trace is deflected beyond the diameter of CRT. 

c. Verify that amplitude required for 
full-diameter deflection is less than 500 mV rms. 

4.27.12 Audio Output Frequency, Level, and Distortion 
Checks 

a. Connect ac VTVM and frequency counter 
to AUDIO OUT 1 kHz 600 OHM jack. 

b. Connect a 600 ohm resistive load across 
the ac VTVM terminals. 

c. 
fully cwo 

Rotate INT MOD/AUDIO OUT control 

d. Note readings on ac VTVM and 
frequency counter. 

e. Verify that frequency is 1 kHz ± 5% level 
should be 1 V rms minimum into 600 ohm. 

f. Disconnect frequency counter from 
AUDIO OUT 1 kHz 600 OHM jack and connect distortion 
analyzer. 
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g. Calibrate distortion analyzer at I kHz and 
note the distortion. Distortion should be less than 1%. 

4.28 ALIGNMENT AND ADJUSTMENT (MODEL 
ODM-' MODU LE) 

NOTE The Alignment and Adjustment 
Procedure is performed with the aDM-I 
disconnected from the mainframe so that 
any problem in the mainframe will not 
affect the alignment of the aDM-I. Refer 
to figures 4-40 through 4-43 for test 
point and for trimmer locations. Remove 
the five screws from the back of the 
aDM-I and slide the cover off the back. 

4.28.1 Test Connector Wiring 

a. See Figure 4-44A for schematic of test 
connector wiring. 

4.28.2 Location and Adjustment of Trace 

a. Connect the test connector to the aDM-I 
and set the aDM-I controls as follows 

INTENSITY Fully cw 

VERT CENTER Mid-range 

VERT IN EXT 

MOD MODE INT/COMB 

HORIZ CENTER Mid-range 

b. Connect the YOM between pins EI03 
and EI04 on the vertical amplifier board, A3. 

c. Adjust A3RIOS for OV dc on the YOM. 

d. The trace should be visible. If so, set the 
SWEEP RANGE control to La and the SWEEP SPEED 
control fully ccw. 

e. If the trace is not visible, connect the 
YOM between pins E212 and E213 on the horizontal 
amplifier board, A4. Adjust the lDRIZ CENTER control 
for OV dc on the YOM. 

f. The trace should now be visible. If not, 
connect the DVM to pin E2I1 on the A4 board and 
ground. Adjust A4R217 (Astigmatism) for approximately 
+ISOV dc on the DVM. 

g. If the trace is still not visible, check the 
CRT socket wiring. If the wiring is correct, substitute 
another CRT. 

4.28.3 IF Sweep Alignment 

a. Connect the sweep generator RF output 
jack to the test connector "sweep generator" input. 
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b. Connect the frequency source RF output 
jack to the test connector "marker generator" input. 

c. Connect the BNC test cable via the 0.1 
uF capacitor to Al TP2. Connect the BNC end to the 
oscilloscope vertical input jack. (Figure 4-44B) 

d. Connect the sweep generator horizontal 
output jack to the oscilloscope external horizontal input 
jack. 

e. Set the sweep generator mode switch to 
f, center freq control to 2 MHz, sweep width control to 

approx. 100 kHz, and RF output level to approx. -27 dBm. 

f. On the oscilloscope, set the horizontal 
display switch to external horizontal attenuator XI and 
adjust the external horizontal attenuator as necessary to 
display the response curve, set the time/centmeter switch to 
2 sec., and adjust the vertical sensitivity as necessary to 
display the response curve. 

g. Set the frequency source to 2· MHz and 
adjust its output level for a visible marker on the 
oscilloscope. Adjust the sweep generator center frequency 
and sweep width controls so that the response curve is 
centered on the oscilloscope CRT and has approx. the same 
width as in Figure 4-45A. 

h. Adjust AILSOI, AILS02 and AIL503 
for maximum amplitude and to set the center of the 
response curve on the 2 MHz marker. 

j. Adjust AIL502 and AIL503 for the 
flattest response and optimum balance on both sides of the 
2 MHz marker. 

k. Adjust the oscilloscope vertical sensitivity 
so that the response curve is vertically deflected 4 cm. 

1. Set the frequency source frequency to 
1.975 MHz and 2.025 MHz alternately and verify that the 
markers are not down on the slopes more than 3 dB (70% 
of maximum deflection). (Figure 4-45B) 

m. Disconnect the BNC test cable from the 
oscilloscope vertical input jack and connect the IX probe. 

n. Connect the I X probe to A I pin E518 
and verify that an "S" curve is present. 

p. Disconnect the sweep generator from the 
test connector and connect the ac VTVM to A I pin E501. 
Set the frequency source output level for 2.5 mV rms on 
the ac VTVM. 

q. Connect the oscilloscope probe to AITP3 
and verify that a square wave of approx. I.4V POp is 
present. 

r. Connect the oscilloscope probe to Al TP4 
and verify that 2 MHz sine wave is present with pips near 
the peaks. Adjust A I L504 so that the pips are exactly on 
the peaks of the sine wave. 
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4.28.4 Level Detector Adjustment 

a. Connect the DVM to Al TPI and adjust 
AILS06 for maximum voltage on the DVM. Should be 
I.8V dc or greater. 

b. Adjust AIRS28 until the OPER lamp just 
turns on. 

c. Set the frequency source output level to 
2S mV rms at Al pin ESOI. 

d. Adjust Al RS27 until the OVLD lamp 
just turns on. The OPER lamp should be off. 

e. Repeat steps 4.28.4-b. through 4.28.4-d. 
until both lamps function as described. 

f. Repeat step 4.28.4-b. and rotate AILS06 
slightly in both directions while observing the OPER lamp. 
If more than 1h turn in either direction is required before 
the OPER lamp turns off, repeat steps 4.28.4-b. through 
4.28.4-f. 

4.28.5 Trace Alignment and Focus 

a. Loosen the CRT clamp screw and set the 
trace on the O' center line of the graticule with the VERT 
CENTER control. 
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b.. Grasp the large end of the CRT (away 
from the hIgh voltage) and rotate it until the trace is 
parallel to the 0 center line, then rotate it so that the right 
end of the tr~ce is 1/3 division high. This is to compensate 
for cw rotatIOn of the CRT when the clamp screw is 
tightened. Tighten the clamp screw. 

c. Repeat step 4.28.S-c. as necessary to align 
trace exactly paral~el with the 0 center line. 

. d. Se~ the FOCUS control to mid-range and 
adjust A4R2I7 (Astigmatism) for the sharpest trace. 

4.28.6 Offset and Vertical Amplifier Gain Adjustment 

a. Set the VERT IN switch to EXT and 
adjust the VERT CENTER control to mid-range. 

b. Set the DEV RANGE switch to S kHz. 
Adjust A3RIOS (vertical position) to set the trace on the 0 
center line. 

c. Set the frequency source frequency 
controls to 008.00S MHz, 0-1 kHz control to 0, 10 MHz 
switch in, audio switch to the modulation position, and 
output level to 2.S mV rms. 

d. Set the VERT IN switch to INT and 
adjust A3R112 (vertical gain) to set the trace on the +S 
kHz line (top line of graticule). 



e. A3RI05 and A3R112 interact with one 
another, therefore repeat steps 4.28.6-b. through 4.28.6-d. 

f. Set the frequency source frequency 
controls to 007.995 MHz. The trace should be on the -5 
kHz line (bottom line of graticule). 

. g. Set the frequency source to 2 MHz, 10 
MHz switch out, and adjust Al R516 (offset adjust) to set 
the trace on the 0 center line. 

h. Set the DEV RANGE switch alternately 
to the 5 kHz and 15 kHz positions and verify that the trace 
remains on the 0 center line ± ~ division. 

4.28.7 E:xternal Vertical Gain Adjustment 

a. Set the ODM-l controls as follows: 

VERT IN EXT 

VERT GAIN Fully cw 

VERT CENTER Trace on 0 center line 

b. Connect the ac VTVM and the audio 
oscillator to the VERT IN jack on the aDM-I. 

c. Set the audio oscillator frequency to 
kHz and output level for full-scale deflection on the CRT. 

d. The ac VTVM should read 25 mV rms ± 
10% (22.5 to 27.5 mV rms). 

e. If the level required for full-scale 
deflection is less than 22.5 mV rms, increase the value of 
AIR511 from 9.1 k ohms to 10 k ohms. Disconnect the 
audio oscillator and repeat steps 4.28.6-a. through 4.28.6-d. 

f. If the level required for full-scale 
deflection is more than 27.5 mV rms, decrease the value of 
AIR511 from 9.1 k ohms to 8.2 k ohms. Disconnect the 
audio oscillator and repeat steps 4.28.6-a. through 4.28.6-d. 

4.28.8 Sweep Range Adjustment 

a. Set the ODM-l controls as follows: 

VERT CENTER To center trace 
on graticule 

HORIZ CENTER To center trace 
on graticule 

SWEEP RANGE La 

SWEEP SPEED Fully ccw 

VERT IN EXT 

VERT GAIN 'Fully cw 

b. Connect the audio oscillator to the VERT 
IN jack. Set the audio oscillator frequency to 45 Hz and 
adjust its output level for full-scale deflection on the CRT. 

c. Adjust A4R204 for a one-cycle stationary 
display on the CRT . 

d. Set the oscillator frequency to 5.2 kHz. 
Set the SWEEP RANGE switch to HI and the SWEEP 
SPEED control fully cwo 

e. Adjust A4R202 for a one-cycle stationary 
display on the CRT. 

f. Repeat steps 4.28.8-c. through 4.28.8-e. 

g. Set the SWEEP RANGE switch to HI and 
the SWEEP SPEED control to fully ccw. Adjust the audio 
oscillator frequency control to produce a one-cycle 
stationary display. 

h. The audio oscillator frequency should 
now be less than 500 Hz. 

j. Set the SWEEP RANGE switch to La 
and the SWEEP SPEED control to fully cwo 

k. Adjust the audio oscillator control to 
produce a one-cycle stationary display. 

1. The audio oscillator frequency should 
now be more than 500 Hz. 

m. Set the SWEEP RANGE switch to HI and 
the SWEEP SPEED control fully cw. 

n. Set audio oscillator frequency to 1 kHz. 

o. Adjust A4R213 until the trace extends 
slightly beyond the edges of the CRT. 

4.28.9 Modulation Oscillator Adjustment 

a. Connect the ac VTVM (with 560 ohm 
resistor across terminals), frequency counter and distortion 
analyzer to the AUDIO OUT jack. 

b. 
fully cwo 

Set the INT MODI AUDIO OUT control 

c. Adjust AIR562 for 1 kHz ± 1 Hz on the 
frequency counter. 

d. 
acVtVM. 

Adjust AIR566 for 1.15 mV rms on the 

e. Repeat steps 4.28.9-c. and 4.28.9-d. until 
both are as specified. 
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f. Set the output level to 1.0 V rms with the 
INT MODI AUDIO OUT control. Calibrate the distortion 
analyzer at 1 kHz and measure the distortion. The 
distortion should be less than 1 %. 

g. 
step 4.28.9-a. 

Disconnect the equipment installed in 

4.28.10 Modulation Sensitivity Adjustment 

a. Connect the ac VTVM to the EXT 
MOD/HORIl IN jack and adjust the audio oscillator output 
for 400 mV rms ± 0.5%. 

b. Connect the ac VTVM across the 5.6 ohm 
resistor on test connector. 

c. Adjust A3RI29 for 500 mV rms ± 0.5% 
indication on the VTVM. 

4.28.11 Distortion Analzyer Amplifier Adjustment 

a. Connect the DVM to pin 2 of the DIST 
ANAL jack and verify that +9 Vdc ± I % is present. 

b. Connect the DVM to pin 4 of the DIST 
ANAL jack. 

4.29.1 No Trace (4.27.1-g.) 

a. Remove socket from VI (CRT) and 
check VI voltages per Figure 5-30. 

b. If voltages are within tolerance, replace 
VI. 

c. If any voltage is absent or out of 
tolerance, check voltage source on board A2, A3, or A4 
output terminals. 

d. If voltages are within toleJrance at A2, A3, 
or A4 output terminals check wiring harness for open or 
shorted leads. 

e. If any voltage is absent or out of 
tolerance at output terminals of A2, A3, or A4 use voltages 
and waveforms shown on Figure 5-30 to isolate the fault. 

4.29.2 Vertical Centering Defective (4.27. I-g.) 

a. Check voltages at pins 9 and 10 of VI. 
Voltage should be adjustable over an 80 V minimum span 
within the range of +95 Vdc to +235 Vdc as the VERT 
CENTER control is rotated throughout its range. 

b. If voltages are within tolerance, replace 
c. Select the value of A3Rl19 to obtain VI. 

+4.50 Vdc ± 0.25 Von the DVM. 

4.29 FAULT ISOLATION PROCEDURES (MODEL 
ODM-1 MODULE) 

Fault isolation procedures are presented to provide 
a guide in servicing the ODM-I. The procedures follow the 
seq uence of the minimum performance checkout 
procedures, Section 4.27, with each subsection keyed to 
the paragraph in Section 4.27 that first indicates a fault. 
When a fault is noted during ODM-I operation, proceed as 
follows: 

a. Perform checkout procedures in Section 
4.27. 

b. Start fault isolation procedures at the 
point where minimum performance cannot be satisfied. 

c. When the fault is isolated to a function, 
such as the discriminator, refer to the alignment procedure 
for that function in Section 4.28, and check alignment of 
function before proceeding with fault isolation. 

d. After a fault is repaired, complete the 
minimum performance checkout procedure to determine if 
further alignment is necessary. 
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WARNING: High voltages are present 
throughout the unit. Appropriate 
precautions should be taken while 
operating the instrument with the cover 
removed. 

c. If voltages are not within tolerance, check 
voltage at EI19 on board A3. This voltage should vary from 
less than +0.1 Vdc to greater than 2.3 Vdc as the VERT 
CENTER control is rotated throughout its range. 

d. If voltage at EI19 is within tolerance, use 
voltages and waveforms on Figure 5-30 to isolate fault on 
board A3. 

e. If voltage at E 119 is not within tolerance, 
check R8, R9 and associated wiring. 

4.29.3 Horizontal Centering Defective (4.27. I-g.) 

a. Check voltages at pins 6 and 7 of VI. 
Voltages should vary over a 240 V minimum span within 
the range of 0 Vdc to +330 Vdc as the BORIl CENTER 
control is rotated throughout its range. 

b. If voltages are within tolerance, replace 
VI. 

c. If voltages are not within tolerance, check 
voltage at E208 on board A4. This voltage should vary from 
o Vdc to +4.8 Vdc nominal as HORIl CENTER control, 
R12, is rotated throughout its range. 

d. If voltage at E208 is not within tolerance, 
check voltage at E209. Voltage should be 4.3'Vdc to 5.3 
Vdc. 

e. If voltage at E208 is within tolerance, use 



voltages and waveforms on Figure 5-30 to isolate fault on 
board A4., 

4.29.4 I~ocus Defective (4.27.1-h.) 

a. Check voltage on pin 5 of VI. Voltage 
should vary over at least a 100-volt span within -650 V dc 
and -920 V dc as FOCUS control, R21, is adjusted 
throughout its range. 

b. If voltage is within tolerance, change VI. 

c.. If voltage is not within tolerance, check 
for -1000 Vdc ± 10% at E417 on board A2. 

d. If voltage is within tolerance at" E417, 
check wiring and neon indicator, D51. 

e. If voltage at E417 is out of tolerance, use 
Figure 5-30 voltages and waveforms to isolate fault on 
board A2. 

4.29.5 Intensity Defective (4.27.1-h.) 

NOTE: The ODM-l operates in 
mainframes designed for 12 Vdc 
operation. The normal maximum 
intensity is not as high as that of 
oscilloscope designed for 115 Vac 
operation because a lower power CRT is 
used to conserve current drain in battery 
operation. 

a. Check voltage on pin 3 of VI and check 
that voltage varies over a 50 volt span in the range of -850 
Vdc to -1100 Vdc as INTENSITY control, R18, is rotated 
throughout: its range. 

b. If voltage is within tolerance, replace VI. 

c. If voltage is out of tolerance, check 
voltage at E417 of A2. 

d. If voltage is within tolerance at E417, 
check associated wiring and INTENSITY control, R18. 

e. If voltage at E417 is out of tolerance, use 
Figure 5-30 voltages and waveforms to isolate fault in board 
A2. 

4.29.6 Ve:rtical Center Control Defective (4.27.2-b.) 

Perform procedures of paragraph 4.29.2. 

4.29.7 Horizontal Center Control Defective (4.27.2-e.) 

Perform procedures of paragraph 4.29.3. 

4.29.8 Sweep ' Speed Cannot Adjust Below 50 Hz on Low 
Range (4.27.3-h.) 

a. On board assembly A4, check resistance 
of E203 to ground. If resistance is greater than 10 ohms, 
check wiring of SWEEP RANGE switch, S4. 

b. If E203 is grounded, check voltage at 
E202 to determine if voltage varies over a span of at least 
0.6 Vdc within the range of +7.4 Vdc to +9.9 Vdc. 

c. If voltage is within tolerance, use voltages 
and waveforms on Figure 5-30 to isolate fault on board 
asssembly A4. 

4.29.9 Sweep Speed Cannot Adjust Above 5000 Hz on 
High Range (4.27.3-m.) 

a. On board assembly A4, check resistance 
of E203 to ground. If resistance is less than 100 k ohms, 
check wiring of SWEEP RANGE switch, S4. 

b. If resistance is greater than 100 k ohms, 
check voltage at E202 to determine if voltage varies over a 
span of at least 0.6 Vdc within the range of +7.4 Vdc to 
+9.9 Vdc. 

4.29.10 Sweep Speed Cannot Adjust Below 500 Hz on 
High Range (4.27.3-q.) 

Perform procedures of paragraph 4.29.9. 

4.29.11 Sweep Speed Cannot Adjust Above 500 Hz on 
Low Range (4.27.3-u.) 

Perform procedures of paragraph 4.29.8. 

4.29.12 External Vertical Input Sensitivity Not Within 
Specification (4.27.4-d.) 

a. Apply a 1 kHz signal with a level of 25 
mV rms to EXT VERT input connector and check voltage 
with oscilloscope at EI0l. Voltage should be 70 mV p-p. 

b. If voltage is not 70 mV p-p, check VERT 
GAIN control, R 7, R6 and associated wiring. 

c. If voltage is 70 mV p-p, use voltages and 
waveforms on Figure 5-30 to isolate fault. 

4.29.13 Vertical Amplifier Frequency Response Not 
Within Specification (4.27.5-d.) 

a. Check voltage at pin E101. Verify that 
voltage changes less than 1 dB from 50 Hz to 30 kHz. 

b. If voltage changes more than 1 dB over 
this range, check C1, R6, R7 (VERT GAIN), SI and 
associa ted wiring. 

c. If voltage does not vary more than ± 1 
dB, use voltages and waveforms of Figure 5-30 to isoiate 
fault on board assembly A3. 
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4.29.14 Operate Indicator Sensitivity Not Within 
Specification (4.27.6-e.) 

a. Connect high impedance probe of RF 
voltmeter to pin E501 and ground. Verify that 2 MHz level 
is 2.5 mV rms ± 10%. 

b. If level is not 2.5 mV rms ± 10% at pin 
E501, the fault is in the mainframe. Refer to mainframe 
maintenance section of manual. 

c. If level is 2.5 mV ± 10% at pin E501, use 
Figure 5-30 voltages and waveforms to isolate fault on 
board assembly AI. 

4.29.15 Overload Indicator Sensitivity Not Within 
Specification (4.27 .6-f.) 

a. Connect high impedance probe of RF 
voltmeter to pin E501 and ground. Verify that 2 MHz level 
is 25 mV rms ± 10%. 

b. If level is not 25 mV rms ± 10% at pin 
E501, the fault is in the mainframe. Refer to mainframe 
maintenance section of manual. 

c. If level is 25 mV rms ± 10% at pin E501, 
use Figure 5-30 voltages and waveforms to isolate fault on 
board assembly AI. 

4.29.16 5 kHz Negative Range Gain Not Within 
Specification (4.27.7-c.) 

a. Connect dc VTVM to pin E507 and 
ground. Verify that voltage is +233 mV dc ± 20 mY. 

b. If voltage is not +233 mV dc ± 20 mV at 
pin E507, use Figure 5-30 voltages and waveforms to isolate 
fault on board assembly AI. 

c. If voltage at pin E507 is correct, check 
voltage on pin EI0l (vertical amplifier board assembly A3). 
Verify that voltage is +233 mV dc ± 20 mY. 

d. If voltage at pin EI01 is correct, use 
Figure 5-30 voltages and waveforms to isolate fault on 
vertical amplifier board assembly, A3. 

e. If voltage is not +233 mV dc ± 20 mV at 
pin EI01, check DEV RANGE switch S2, R2, R3, R4 and 
associated wiring. 

4.29.17 15kHz Negative Range Gain Not Within 
Specification (4.28.8-e.) 

Repeat procedures of paragraph 4.29.16 except 
that voltage at pins E507 and EI01 should be -400 mV dc ± 
40mV. 

4.29.18 Insufficient Vertical Amplitude at 15kHz 
(4.27. 9-d.) 
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a. Connect ac VTVM to pin E114 and 
ground. Verify that voltage is> 480 mY. 

b. If voltage at pin E114 is > 480 mY, the 
fault is in the mainframe. Refer to mainframe maintenance 
section of manual. 

c. If voltage at pin E114 is < 480 mY, 
check voltage between pin E116 and ground. Verify that 
voltage is> 113 mV rms. 

d. If voltage at pin E116 is> 113 mV rms, 
connect audio oscillator to EXT MOD/HORIZ IN jack, set 
MOD MODE switch to EXT, set oscillator to 400 mV rms 
and adjust A3R129 for a 400 mV rms indication at pin 
E114 .• 

e. If unable to attain correct voltage at pin 
E114, use Figure 5-30 voltages and waveforms to isolate 
fault in UI02 circuit on vertical amplifer board assembly 
A3. 

f. If voltage at pin E116 is not correct, 
check R14, R15, R16 and MOD MODE switch, S4, wiring. 
Verify that voltage at pin E513 is 321 mV rms ± 10%. 

g. If voltage at pin, E513 is not correct, 
check INT MOD/AUDIO OUT control, R13, and associated 
wiring. Verify that voltage at pin E512 is 640 mV rms ± 
10%. 

h. If voltage at pin E512 is not correct, use 
Figure 5-30 voltages and waveforms to isolate fault in 
modulation oscillator on board assembly AI. 

4.29.19 Insufficient Vertical Amplitude at 5 kHz in 
External Mode (4.27.10-g.) 

a. Connect ac VTVM to EXT MOD/HORIZ 
IN jack. Verify that voltage is 80 mV rms ± 20%. 

. b. If voltage is not correct, adjust audio 
oscillator output to obtain this level. 

c. If voltage is correct, verify that voltage at 
pin E114 is 500 mV rms ± 5%. 

d. If voltage at pin E114 is correct, the fault 
is in the mainframe. Refer to mainframe maintenance 
section of manual. 

e. If voltage is not correct at pin E114, 
perform steps 4.29 .IS-d. and 4.29.IS-e. 

4.29.20 External Horizontal Sensitivity Not Within 
Specification (4.27.11-c.) 

a. Set audio oscillator at 500 mV rms and 
measure voltage at pin E206. 

b. If voltage at E206 is less than 500 mV 
rms, check S4 and associated wiring. 



c. If voltage at E206 is 500 mV rms, use 
Figure 5-30 voltages to isolate fault on board assembly A4. 

4.29.21 Audio Output Frequency Not Within Specification 
(4 .. 27.l2-e.) 

Use Figure 5-30 voltages and waveforms to isolate 
fault on board assembly AI. 

4.29.22 Audio Output Level Not Within Specification 
(4.27. 12-e.) 

a. Check the level at E5 13. This level should 
be greater than 1.2 V pop. If it is, the fault is in stages Q519 
and Q520. Use schematic voltages, Figure 5-30, to isolate 
the fault. 

b. If the level at E513 is within tolerance, 
check the level at E5I2. If the level at E5I2 differs from 
the level at E5I3 check RI3, R15, RI5, RI6, S4 and 
associated wiring. 

c. If the level at E5I2 is equal to the level at 
E5I3 and is less than 1.2 V POp, use the voltage and 
waveform information on the schematic Figure 5-30, to 
isolate the fault on board assembly AI. 

4.29.23 Audio Distortion Not Within Specification 
(4.:27 . 12-g. ) 

a. Connect distortion analyzer to pin E512 
and calibrate it at 1 kHz. Distortion should be 0.5% or less. 

b. If distortion at pin E5I2 is greater than 
10.5%, use Figure 5-30 voltages and waveforms to isolate 
fault on board assembly Al. 

4.31.3 Sensitivity Check 

a. Turn power switch on. 

b. Set mainframe frequency switches to 
150.000 MHz. 

c. Connect signal source to left-hand 
module MEASURE INPUT jack and set signal source for an 
output of 150 MHz at rated sensitivity of left-hand module. 

d. Set mainframe MODE switch to MEAS. 

e. Tune signal source until mainframe 
indicates zero beat. 

f. Set MDM-I MTR switch to LIM (IN) 
position. 

g. MDM-I meter should indicate "red line" 
with signal source output within the rated sensitivity range 
of the left-hand module. 

h. Modulate the signal source at a 1 kHz 
deviation rate. 

i. Set MDM-l MTR .switch to DEV (OUT) 
position and DEVIATION RANGE switch to 6 kHz 
position. 

k. Adjust modulation level of signal source 
for exactly 5 kHz on the MDM-I meter. 

1. Increase the signal source output level by 
20 dB 

m. The MDM-l meter should read exactly 5 
c. If distortion at pin E5 12 is less than 0.5% kHz. 

the fault is in stages Q519 and Q520. Use Figure 5-30 
voltages and waveforms to isolate the fault. 

TEST EQUIPMENT REQUIRED (MODEL 
MDM-1 MODULE) 

Th~~ test equipment required for checkout, 
alignment, calibration, and troubleshooting is tabulated in 
Table 4-10. Minimum parameters are provided to aid in the 
:selection of the equivalent types. 

14.31 MINIMUM PERFORMANCE CHECKOUT 
PROCEDURE (MODEL MDM-1 MODULE)' 

4.31.1 Installation 

Install the MDM-I in to the right-hand 
compartment of the mainframe. 

~.31.2 Power Requirements 

All power required by MDM-I is supplied by the 
mainframe. 

4.31.4 Meter Range Checks 

a. 
position. 

Set MDM-l MOD switch to EXT (OUT) 

b. Connect differential voltmeter to MDM-I 
SCOPE/DIST ANAL jack. Use care in connecting to 
SCOPE/DIST ANAL jack as a short may damage the 
MDM-l. 

c. Set mainframe frequency switches to 
000.0000 MHz, MODE switch to TONE GEN. 

d. Measure and record for reference the dc 
voltage reading on differential voltmeter. 

e. 
000.0050. 

Set mainframe frequency switches to 

f. Measure and record the dc voltage reading 
on differential voltmeter. 
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TABLE 4-10 

TEST EQUIPMENT REQUIREMENTS FOR MODEL MDM-1 

INSTRUMENT MINIMUM PARAMETERS RECOMMENDED MODEL 

Audio Oscillator Frequency range: 400 Hz - I kHz Hewlett-Packard 
Output level: 100-500 mV rms ± 20% Model 652A 
Output impedance: 600 ohms 

ACVTVM Frequency response: I kHz to 2 MHz Hewlett-Packard 
Level: 120 mV-I.l V rms Model400D 

Signal Source/ Frequency range: 150 MHz Singer 
Peak Deviation Output level: < 6 mV - > 60 mV rms Model FM-2748/0DM-I 
Monitor Stability: ± 0.0004%/5 min 

Leveling: ± 1 dB 
Output impedance: 50 ohms 

Oscilloscope Frequency response: 2 MHz Tektronix 
with 1 X probe Vertical sensitivity: 5 mV/cm Model 531 with 

53/54B plug-,in 

Distortion Analyzer Frequency response: 1 kHz Hewlett-Packard 
Input level: I V rms Model 330D 
Accuracy: ± 0.1 % 

Frequency Counter Frequency response: 1 kHz Hewlett-Packard 
Input level: 1 V rms Model 5512A 
Input impedance: > 10k ohms 

AC/DC Differential Dc accuracy: ± 0.01 % Fluke 
Voltmeter Ac accuracy: ± 0.3% Model 883AB 

<, 

Sweep Generator Frequency range: 2 MHz Wavetek 
Output level: -27 dBm Model 2001 

Power Supply Output: 9 Vat 150 rnA dc Hewlett-Packard 
Model 721A 

Mainframe/RF and Required for testing MDM-l Module Singer 
FIM Modules Model FM-I0C Mainframe 

with RF and FIM Modules 

Connector 16 pin Singer 
PIN 1-910072-001 

Load Resistors 16 ohm, 3 required, 62 ohm, 150 ohm, Not applicable 
180 ohm, 650 ohm and 5.6 k ohm 
(all ± 5%~ watt) 

Capacitors 0.1 uF and 100 uF Not applicable 
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, g. Subtract voltage reading in step 4.32.4-d. 
from that taken in step 4.32.4-f. and multiply the 
difference by 0.707. 

h. Set the differential voltmeter for ac and 
dial in the result obtained in step 4.31.4-g. 

i. Set mainframe GENERATOR 
MODULATION switch to ON (IN) position and MODE 
switch to GEN MOD CAL position. 

j. Set MDM-! MOD switch to INT/COMB 
(IN). 

k. Adjust INT MOD/AUDIO OUT control 

on the MDM-! for a null on the differential voltmeter. 

1. MDM-l meter should indicate 5 kHz ± 
400 Hz in both + and - positions of the DEV switch. 

m" Set the MOM-lINT MOD/AUDIO OUT 
control fully ccw and set the DEVIATION RANGE switch 
to 1.8 kHz. 

n. Divide the result of step 4.31.4-g. by 3.33 
and dial this result on the differential voltmeter. 

p. Adjust INT MOD/AUDIO OUT control 
on the MDM-! to null the differential voltmeter. 

q. The MDM-l meter should indicate 1.5 
kHz ± 190 Hz in both + and - positions of the DEV switch. 

r. Set mainframe frequency switches to 
012.VOO MHz. 

s. Multiply the result of step 4.31-4-g., by 3 
and dial this result on the differential voltmeter. 

t. Adjust INT MOD/AUDIO OUT control 
on the MDM-l to null the differential voltmeter. 

u. The MDM-l meter should indicate 15 
kHz ± 850 Hz in both + and - positions of the DEV switch. 

4.31.5 Internal Frequency Modulation and Audio Output 
Checks 

a. Verify that 18 kHz minimum may be 
obtained on the MDM-l meter by rotating the INT 
MOD/ AUDIO OUT control. 

b.. Connect ac VTVM to AUDIO OUTPUT 
jack. 

c. Connect a 600 ohm load resistor across 
the VTVM terminals. 

. d. Set INT MOD/AUDIO OUT control for 
maximum output (fully cw). 

e. Set MOD switch to EXT (OUT) position. 

f. 
minimum. 

VTVM should indicate V rms 

g. Remove VTVM and replace with 
frequency counter. 

h. Frequency counter should indicate 1 kHz 
± 50 Hz. 

j. Remove frequency counter and replace 
with distortion analyzer. 

k. Measure distortion. 

1. Should be 1 % maximum distortion. 

m. Remove distortion analyzer. 

4.31.6 External Frequency Modulation Checks 

a. Connect audio oscillator 600 ohm output 
and ac VTVM to the MDM-l EXT MOD jack with a BNC T 
connector. 

b. Set frequency of audio oscillator to 400 
Hz. 

c. Set MDM-l MOD switch to EXT (OUT) 
position and DEVIATION RANGE switch to 6 kHz. 

d. Set the mainframe frequency switches to 
000.0000 MHz. 

e. Adjust output level of audio oscillator to 
produce exactly 5 kHz on MDM-1 meter. 

f. Note level of audio oscillator on the ac 
VTVM. Should be 100 mV rms ± 20%. 

4.32 ALIGNMENT AND ADJUSTMENT (MODEL 
MOM-' MODULE) 

NOTE: The alignment and adjustment 
procedure is performed with the MDM-1 
disconnected from th(~ mainframe so that 
no problem in the mainframe will affect 
the alignment of the MOM-I. Refer to 
Figure 4-46 for test point and trimmer 
locations. Remove the four screws from 
the top of the MDM-l and remove the 
shield. 

4.32.1 Test Connector Wiring 

a. See Figure 4.47 for schematic of test 
connector wiring. 
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TEST CONNECTOR WIRING MODEL MOM·' 

4.32.2 If Amplifier Alignment 

a.. Connect the sweep generator rf output 
jack to the "Sweep Generator" terminal of the test 
connector.. 

b. Connect the positive lead of the power 
supply to terminal 9 of the test connector and the negative 
lead to terminal 2. 

c. Connect the frequency source to the 
"Marker Generator" jack of the test connector. 

d. Connect the oscilloscope vertical input 
jack to At TPI through a 0.1 uF capacitor with a 50 ohm 
BNC cable. 

e. Connect the oscilloscope horizontal input 
jack to the sweep generator oscilloscope horizontal jack. 

f. Set the sweep generator to l\ f mode, 2 
MHz center frequency, approximately 100kHz sweep 
width and approximately -27 dBm output level. 

g. Set the signal source to 2.000 MHz and 
adjust its output level so that the marker is visible on the 
oscilloscope screen. . 

h. Adjust AILl, AIL2 and AIL3 for 
maximum indication on the oscilloscope and to set the 2 
MHz marker in the center of the response curve as pn 
Figure 4-48-A. 

j. Adjust AIL2 and AIL3 for the flattest 
response and optimum balance on both sides of the 2 MHz 
marker. 

k. Set the external marker (FM-2748) for 
1.975 and 2.025 MHz and verify that the markers are not 
down more than 3 dB (70% of maximum deflection). (See 
Figure 4-48-B) 

1. Set the sweep generator to CW mode. 

m. Connect the oscilloscope probe to 
AITP2. 

n. A square wave of approximately 1.4 Vpp 
should be displayed. 

o. Connect the oscilloscope probe to Al TP3 
and adjust AIL4 so that the "pips" on the waveform are 
exactly on the peaks of the waveform. (See Figure 4-48-C) 

p. Connect the oscilloscope probe to 
terminal 5 and verify that the "S" curve is displayed on the 
oscilloscope. (See Figure 4-48-D) 

4.32.3 Limiter Current Adjustments 

a. Remove the sweep generator signal from 
the test connector and connect the ac VTVM to the 
terminal 16 of the test connector. 

b. Set the METER switch to LIM IN 
position. 

c. Set the output level of the signal source 
(FM-2748) to obtain 2.5 mV rms on the ac VTVM. 

d. Peak AILS for maximum on the MDM-l 
meter. 

e. Adjust Al R40 for a reading of "red line" 
on the MDM-I meter. 

4.32.4 Modulation Oscillator Alignment 

a. Connect the ac VTVM and frequency 
counter to the AUDIO OUT jack. Connect a 600 ohm load 
resistor across the VTVM terminals. 

b. Set the INT MOD/AUDIO OUT control 
for maximum output (fully cw). 
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c. Set the MOD switch to the EXT, AUDIO 
OUT position. 

d. Adjust Al R58 for a 1.0 Vrms indication 
on the VTVM and adjust Al R56 for a 1 kHz ± 30 Hz 
frequency on the frequency counter. If Al R58 has 
insufficient range, select the value of Al R57. 

c:. Repeat step 4.32.4-d. as necessary. 

4.32.5 Meter Adjustment 

a. 
position. 

Set the METER switch to the DEV 

b. Set the DEVIATION RANGE switch to 
the 6 kHz position. 

c. Connect the ac/dc differential voltmeter 
to SCOPE/DIST ANAL jack. 

d. Set the differential voltmeter for + dc 
voltage, the range switch to the 10 volt position and the 
null switch to TVM. 

e. Set the frequency of the signal source 
(FM-2748) to 2.000 MHz and note the differential 
voltmeter indication. Should be +4.5V dc ± 10%. 

f. "Null out" the differential voltmeter with 
the differential voltmeter dials, switching the null switch 
from 1 to 0.001 as required. Note the dial readings. 

g. Set the 1 kHz dial on the signal source to 
"5" and ll1ull out the differential voltmeter and note the 
dial readings. 

h. Subtract the reading in step 4.32-5-f. 
from the reading in step 4.32.5-g. 

j. Multiply the result of step 4.32.5-h. by 
0.707. 

k. 
operation. 

Set the differential voltmeter to ac 

1. Set its dials to the result in step 4.32.5-j. 

m. Insert the ODM-I module into the 
right-hand compartment of the FM-2748. 

no Set the FM-2748 frequency dials to 
0080VO and the 0-1 kHz control to zero. 

p., Set the 10 MHz switch to the in position 
and the audio switch to the out/mod position. 

r. Set the ODM-l deviation range switch to 
5 kHz and calibrate the ODM-I. 

s. Adjust the int mod out mod control of 
the ODM-I to obtain a null on the differential voltmeter. 

t. Adjust Al R47 for exactly 5 kHz on the 
MDM-] meter. 

u. Increase the input level 20 dB and verify 
that the MDM-I meter indicates 5 kHz ± 400 Hz. 

v. Divide the result in step 4.32.5-j. by 
3.333 and set the differential voltmeter to this value. 

w. Adjust the int mod audio out control to 
null the differential voltmeter. 

x. Press the 1.8 kHz switch on the MDM-1 
and note the MDM-} meter reading. Should be 1.5 kHz ± 
190Hz. 

y. Press the 18 kHz switch and set the 
differential voltmeter dials to 3 times the value found in 
step 4.32.5-j. 

z. Set the FM-2748 frequency dials to 
008VOO and null the differential voltmeter with the int 
mod aud out control of the ODM-I. 

aa. Note the MDM-I meter reading. It should 
be 15 kHz ± 850 Hz. 

bb. Change positions of the DEV switch on 
the MDM-I. The meter deflection should change 500 Hz 
maximum. 

4.33 FAULT ISOLATION PROCEDURES (MODEL 
MDM-1 MODULE) 

Fault isolation procedures are presented to provide 
a guide in servicing the MDM-l. The procedures follow the 
se que n ce of the minimum performance checkout 
procedures, Section 4.31, with each subsection keyed to 
the paragraph in Section 4.31 that first indicates a fault. 
When a fault is noted during MDM-l operation, proceed as 
follows: 

a. Perform minimum performance checkout 
procedures in Section 4.31. 

b. Start fault isolation procedures at the 
point where minimum performance cannot be satisfied. 

c. When the fault is isolated to a function, 
such as the discriminator, refer to the alignment procedure 
for that function in Section 4.32 and check alignment of 
that function before proceeding with fault isolation. 

d. After a fault is repaired, complete the 
minimum performance checkout procedure to determine if 
further alignment is necessary. 

4.33. I Sensitivity ("Red Line") Not Within Specification 
(4.32.3-g.) , 

a. Check alignment of 2 MHz active filter 
(steps 4.32.1-a. through 4.32.1-h.). ' 
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b. Check alignment of signal threshold 
circuitry (steps 4.32.2-a. through 4.32.2-h.). 

c. Check MTR switch, S3, circuitry. 

4.33.2 Dynamic Range of Meter Less Than 20 dB 
(4.31.3-m.) 

a. Check threshold limiter diodes Al CRI 
through Al CR6. 

4.33.3 6 kHz Range Not Within Specification (4.31.4-m.) 

a. Check remainder of IF amplifier tuning 
(steps 4.32.I-h. through 4.32.1-1.). 

b. Check DEVIATION RANGE switch, SI, 
circuitry; phase splitter, Al Q6, circuitry; DEV switch, S2, 
circuitry; recovered audio amplifier, AIQ7 and AIQ8; peak 
detector, AIU2; and MTR switch, S3, circuitry. 

4.33.4 1.8 kHz Range Not Within Specification 
(4.31.4-q.). 

a. Check voltage divider network, Al R16 
through AIRI9. 

b. Check DEVIATION RANGE switch 
circuitry. 

4.33.5 18 kHz Range Not Within Specification (4.31.4-u.) 

a. Check voltage divider network, Al Rl6 
through AIR19. 

b. Check DEVIATION RANGE switch 
circuitry. 

4.33.6 18 kHz Deviation Not Obtained (4.31.5-a.) 

a. Check modulation oscillator alignment 
(step 4.32.3-a. through 4.32.3-d.). 

b.. Check INT MOD/AUDIO OUT control, 
R63. 

c. Check MOD switch, S4, circuitry. 

4.33.7 1 kHz Level Not Within Specification (4.31. 5-f.) 

a. Check EXT MOD jack circuitry. 

4.33.8 1 kHz .Frequency Not Within Specification 
(4.31.5-h.) 

4.33.9 
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a. Perform steps 4.33.6 and 4.33.7. 

1 kHz Distortion Not Within Specification 
(4.31. 5-1.) 

a. Perform steps 4.33.6 and 4.33.7. 

4.33.10 External FM Sensitivity Not Within Specification 
(4.31.6-f.) 

a. Check 1 kHz driver amplifier, AIQ13 and 
AIQI4. 

4.34 TEST EQUIPMENT REQUIRED (MODEL AFM-1 
MODULE) 

The test equipment required for the checkout, 
alignment, calibration and troubleshooting is tabulated in 
table 4-11. Minimum parameters are provided to aid in the 
selection of the equivalent types. 

4.35 MINIMUM PERFORMANCE CHECKOUT 
PROCEDURE (MODEL AFM-1 MODULE) 

4.35.1 Power Requirements 

All power required by the AFM-l is supplied by 
the mainframe. 

4.35.2 Amplitude Modulation Check 

a. Install the AFM-l into the right-hand 
compartment of the FM-I0C mainframe. Connect the 
broadband amplifier input to the FM-I0C RF module RF 
OUTPUT connector. 

b. Connect the broadband amplifier output 
to the amplitude modulation meter (FM-2748/0AM-l) 
measure input connector. 

NOTE: The broadband amplifier is not 
necessary if an RFM module with 6 mV 
rms or greater RF output, such as an 
RFM-l1A, is installed in the I'M-IOC 
mainframe. 

c. Connect the audio oscillator and ac 
VTVM to the AFM-I AM MOD connector. Set the audio 
oscillator frequency to 1 kHz and output level to 75 mV 
rms ± 0.5% as read on the VTVM. 

d. Set the mainframe GENERATOR 
MODULATION switch to IN-ON, frequency switches to 
11 MHz, and MODE switch to GEN. 

e. Adjust the RFM module RF OUTPUT 
attenuator as required to produce an AM measurement on 
the AM meter (FM-2748/0AM-l). Should be 24-36%. 

4.35.3 Frequency Modulation Check 

a. Connect the broadband amplifier input to 
the FM-IOC RF module RF OUTPUT connector. 

b. Connect the broadband amplifier output 
to the frequency modulation meter (FM-2748/0DM-l) 
measure input connector. 



TABLE 4-11 

TEST EQUIPMENT REQUIREMENTS FOR MODEL AFM-l 

INSTRUMENT MINIMUM PARAMETERS' RECOMMENDED MODEL 

Amplitude Modulation Modulation range: 30% Singer 
Mt,ter Accuracy: 27-33% Model FM-2748/0AM-I 

Sensitivity: 6 mV rms 

Frequency Modulation Peak deviation range: 5 kHz Singer 
Mtlter Accuracy: ± 5% Model ODM-I Plug-in for 

above FM-2748 mainframe 

Audio Oscillator Frequency range: 400 Hz to I kHz Hewlett-Packard 
Output level: 75 mV to 100 mV rms Model200CD 

Bro:adband Amplifier Frequency response: II MHz Singer 
Gain: 20 dB minimum Model BBA-I 

ACVTVM Frequency response: 400 Hz to I kHz Hewlett-Packard 
Level: 75 to 100 mV rms Model400D 

Mainframe/RF Module Required for testing AFM-I Module Singer 

NOTE: The broadband amplifier is not 
necessary if an RFM' module with 6 m V 
rms or greater RF output, such as an 
RFM-II A, is installed in the FM-IOC 
mainframe. 

c. Connect the audio oscillator and ac 
VTVM to the AFM-I FM MOD connector. Set the audio 
oscillator frequency to 400 Hz and output level to iOO mV 
rms ± 0.5 % as read on the VTVM. 

d. Set the. mainframe GENERATOR 
MODULATION switch to IN-ON, frequency switches to 
II MHz and MODE switch to GEN. 

e. Adjust the RFM module RF OUTPUT 
attenuator as required to produce an FM measurement on 
the FM meter. 

f.. The FM meter should indicate 5 kHz ± 
5% peak deviation. 

4.36 AILIGNMENT AND ADJUSTMENT (MODEL 
AFM-1) 

No alignment nor adjustment is necessary due to 
the simplicity of the circuitry within the AFM-l. 

Model FM-IOC mainframe 
with RF module 

4.37' FAULT ISOLATION PROCEDURES (MODEL 
AFM-1) 

Fault isolation procedures are presented to provide 
a guide in servicing the AFM-L The procedures follow the 
sequence of the minimum performance checkout 
procedures, Section 4.35, with each subsection keyed to 
the paragraph in Section 4.35 that first indicates a fault. 
When a fault is noted during AFM-I operation, proceed as 
follows: 

a. Perform minimum performance checkout 
procedures in Section 4.35. 

b. Start fault isolation procedures at the 
point where minimum performance cannot be satisfied. 

c. After a fault is repaired, complete the 
minimum performance checkout procedure to determine if 
further alignment is necessary. 

4.37.1 Amplitude Modulation Out of Tolerance 
(4.35.2-e.) 

a. Check for I kHz at 75 mV rms at PI-II. 
If I kHz at 75 mV rms is at Pl-ll, trouble is in mainframe. 
Refer to mainframe maintenance section of manual. 

b. If 1 kHz at 75 mV rms is not at Pl-ll 
check circuitry between J2 and PI-II. . ' 
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4.37.2 Frequency Modulation Out of Tolerance 
(4.35.3·f.) 

a. Check for 400 Hz at 100 mV rms at 
Pl·12. If 400 Hz at 100 mV rms is at Pl·12, trouble is in 
mainframe. Refer to mainframe maintenance section of 
manual. 

b. If 400 Hz at 100 mV rms is not at Pl·12. 
check wiring between J) and P)·12. 

4.38 TEST EQUIPMENT REQUIRED (MODEL AFM.2 
MODULE) 

The test equipment required for the checkout. 
alignment. calibration and troubleshooting is tabulated in 
table 4·)2. Minimum parameters are provided to aid in the 
selection of the equivalent types. 

4.39 MINIMUM PERFORMANCE CHECKOUT 
PROCEDURE (MODEL AFM·2 MODULE) 

4.39.1 Power Requirement 

All power required by the AFM·2 is supplied by 
the mainframe. 

4.39.2 Amplitude Modulation Check 

a. Install the AFM·2 into the right.hand 
compartment of the FM·) OC mainframe. Connect the 
broadband amplifier input to the FM·IOC RF module RF 
OUTPUT connector. 

b. Connect the broadband amplifier output 
to the amplitude modulation meter (FM.2748/0AM.I) 
measure input connector. 

NOTE: The broadband amplifier is not 
necessary if an RFM module with 6 mV 
rms or greater RF output, such as an 
RFM·) I A, is installed in the FM·IOC 
mainframe. 

c. Connect the audio oscillator and ac 
vrVM to the AFM·2 AM MOD connector. Set the audio 
oscillator frequency to 1 kHz and output level to 75 mV 
rms ± 0.5% as read on the VTVM. 

d. Set the mainframe GENERATOR 
MODULATION switch to IN-ON, frequency switches to 
I I MHz, and MODE switch to GEN. 

TABLE 4·12 

TEST EQUIPMENT REQUIREMENTS FOR MODEL AFM·2 

INSTRUMENT MINIMUM PARAMETERS RECOMMENDED MODEL 

Oscilloscope with Frequency response: 10 MHz Tektronix 
lOX probe Vertical sensitivity: 5 mV /div Model 531 with 

53/54B plug.in 

YOM Resistance range: 0 to 10 ohms Simpson 
Model 260 

Amplitude Modulation Modulation range: 30% Singer 
Meter Accuracy: 27-33% Model FM·2748 with 

Sensitivity: 6 mV rms model OAM·1 plug .. in 

Frequency Modulation Peak deviation range: 5 kHz Singer 
Meter Accuracy: ± 5% ModelODM·l plugnin 

(with above FM·2748 
mainframe) 

Audio Oscillator Frequency range: 400 Hz to 1 kHz Hewlett ·Packard 
Output level: 75 mV to 100 mV Model20OCD 

Broadband Amplifier Frequency response: II MHz Singer 
Gain: 20 dB min Model BBA·1 

ACVTVM Frequency response: 400 Hz to 2 MHz Hewlett·Packard 
Level: 2.5 to 100mV rms Model 4000 

Mainframe/RF Module Required for testing AFM·2 module Singer 
Model FM·IOC mainframe 
with RF Module 
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e. Adju~t the RFM module RF OUTPUT 
attenuator as required to produce an AM measurement on 
the AM meter (FM-2748/0AM-I). Should be 24-36%. 

4.39.3 Frequency Modulation CheeR 

a. Connect the broadband amplifier input to 
the FM-IOC RF module RF OUTPUT connector. 

b" Connect the broadband amplifier output 
to the frequency modulation (FM-2748/0DM-l) measure 
input connector. 

NOTE: The broadband amplifier is not 
necessary if an RFM module with 6 mV 
rms or greater RF output, such as an 
RFM-llA, is installed in the FM-I0C 
mainframe. 

c. Connect the audio oscillator and ac 
VTVM to the AFM-2 FM MOD connector. Set the audio 
oscillator frequency to 400 Hz and output level to 100 mV 
rms ± 0.5% as read on the VTVM. 

d. Set the mainframe GENERATOR 
MODULATION switch to IN-ON, frequency switches to 
11 MHz, and MODE switch to GEN. 

e. Adjust the RFM module RF OUTPUT 
attenuator as required to produce an FM measurement on 
the FM meter. 

f. The FM meter should indicate 5 kHz ± 
15% peak deviation. 

4.39.4 10 MHz Output Cheek 

a. Connect the oscilloscope lOX probe to 
the 10 MHz OUTPUT jack. 

b. Should indicate a 10 MHz sine wave at 
280 mV p-p minimum. 

4.39.S If' Output Check 

a. Check the continuity between 11 and 
PI-16 with the ohmmete'r. 

4.40 ALIGNMENT AND ADJUSTMENT (MODEL 
AFM-2") 

No alignment nor adjustment. is necessary due to 
the simplicity of the circuitry within the AFM-2. 

4.41 FAULT ISOLATION PR9CEDURES (MODEL 
AFM-2) 

Fault isolation procedures are presented to provide 
a guide in servicing the AFM-2. The procedures follow the 
sequence of the minimum performance checkout 
procedures, Section 4.39, with each subsection keyed to 
the paragraph in Section 4.39 that first indicates a fault. 
When a fault is noted during AFM-2 operation, proceed as 
follows: . 

a. Perform minimum performance checkout 
procedures in Section 4.39. 

b. Start fault isolation procedures at the 
point were minimum performance cannot be satisifed. 

c. After a fault is repaired, complete the 
minimum performance checkout procedure to determine if 
further alignmen t is necessary. 

4.41.1 Amplitude Modulation Out of Tolerance 
(4.39.2-e.) 

a. Check for 1 kHz at 75 mV rms at PI-II. 
If I kHz at 75 mV rms is at PI-II, trouble is in mainframe. 
Refer to mainframe maintenance section of manual. 

b. If I kHz at 75 mV rms is not at PI-II, 
check circuitry between 12 and PI-II. 

4.41.2 Frequency Modulation Out of Tolerance 
(4.39.3-f.) 

a. Check for 400 Hz at 100 m V rms at 
PI-12. If 400 Hz at 100 mV rms is at PI-12, trouble is-in 
mainframe. Refer to mainframe maintenance section of 
manual. 

b. If 400 Hz at 100 mV rms is not at PI-12, 
check wiring between 11 and PI-12. 

4.41.3 10 MHz Output Out of Tolerance (4.39.4-b.) 

a. Check for 10 MHz at 280 m V p-p min at 
PI-I. If 10 MHz at 280 mV p-p is not at PI-I, trouble is in 
mainframe. Refer to mainframe maintenance section of 
manual. 

b. If 10 MHz at 280 mV p-p is at PI-I, 
check circuitry between PI-I and 12. 
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4.42 TEST EQUIPMENT REQUIRED (MODEL RFM-10D MODULE) 

The test equipment required for the checkout, alignment, calibration and trouble-

shooting is tabulated in Table 4-13. Minimum parameters are provided to aid in the 

selection of the equivalent types. 

TABLE 4-13 

TEST EQUIPMENT REQUIREMENTS FOR MODEL RFM-l0D 

INSTRUMENT 

Sweep Ganerator 

RF Detector 

Signal Generator 

Oscilloscope with 
10 X Probe 

RF Voltmeter with 
50 ohm load & T 

DC Digital Voltmeter 

Power S uppl y 

9 MHz Signal Source 

Mainframe/RF Module/ 
FIM Module/MDM-l 
Module 
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MINIMUM PARAMETERS 

Frequency range: 50 kHz to 512 MHz 
Output level: -81 dBm to -23 dBM 

Frequency range: 50 kHz to 512 MHz 

Frequency range: 50 kHz to 500 MHz 
Level: -81 dBm to 0 dBm 
Output impedance: 50 ohms 

Frequency response: 11 MHz 
Vertical sensitivity: 5 mV/cm 

Frequency response: 50 kHz to 512 MHz 
Level: -56 dBm to -27 dBm 

Level: -20 mV dc 
Accuracy: ± 1% 

Level: 9 Vdc at 250 mA 

Frequency range: 9 MHz 
Level: 100 mV rms 
Impedance: 50 ohms 

Required for testing RFM-10D Modul e 

RECOMMENDED MODEL 

Wavetek Model 2001 

Wavetek Model D 152 

Singer Model FM- 2748 

Tektronix Model 454 

Hewlett-Packard 
Model 3406A/ 
11063A/ 6064 

Hewl ett-Packard 
Model 3440A 

Hewl ett-Packard 
Model 721A 

Singer Model FM-2748 

Singer Model F M-l OC 
Mai nframe with RF, 
FIM and MDM-l 
Modules 



Table 4-13. Test Equipment Requirementsfor Model RFM-10D (Cont.) 

IINSTRUMENT MINIMUM PARAMETERS RECOMMENDED MODEL 

RF Module~ extender iig Required for testing RFM-10D Module Singer Model PC~2653 

Connector 

Connector 

Connector 

Resistor 

4.43 

4.43. 1 

24 pin, female Singer PiN 1-910072-002 

BNC Singer PiN 1-910022-004 

Push-on Singer PiN 1-910173-001 

200 ohms ±5%, 1/4 watt Not appl i cabl e 

MINIMUM PERFORMANCE CHECKOUT PROCEDURE (MODEL RFM-l0D MODULE) 

Power Requirements 

All power required by the RFM-l0D is supplied by the mainframe. 

4.43.2 Output Level Check 

a. Install the RFM-l0D into the mainframe left-hand compartment. Connect the RF 
voltmeter with the 50 ohm termination to the RF OUTPUT iack of the RFM-l0D 
niodule. Set mainframe MODE switch to GEN. 

b. Set the RF OUTPUT attenuator to -53 dBm. 

c. Set the mainframe frequency switches to 100.0000 MHz and the 0-100 Hz control 
to the OUT position. 

d. The RF voltmeter should indicate 500 uV ±3 dB (354-707 uV rms). 

e. Repeat step 4.43.2-d at 50 kHz, 1 MHz, 10 MHz, 50 MHz and every 50 MHz 
up to 512 MHz. 

4.43.3 Measure Mode Sensitivity Check 

a. Set the mainframe MODE switch to MEAS, MEASURE MODE AUDIO OUTPUT 
switch to IN-BEAT NOTE, GENERATOR MODULATION switch to OUT-OFF and 
frequency switches to 151 MHz. 

b. Set the RF module MEASURE MODE BANDWIDTH switch to OUT-WIDE. Set the 
MEASURE SENSITIVITY switch and MEASURE SENSITIVITY control to 2 mV. 
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c. Connect the signal generator to the RF module MEASURE INPUT connector. Set 
its frequency to 151 MHz and level to 2 mV rms. 

d. Insert the MDM-l module into the right-hand compartment and the FIM module 
in the center compartment. Set the MDM-l MTR switch to the LIM(lN) position. 

e. Adiust the signal generator frequency slightly to obtain a zero beat indication 
on the FIM BEAT lamp. 

f. The MDM-l meter should indicate "red-line". If not, readiust the signal generator 
output level to obtain exactly "red-line" on the MDM-l meter. The signal generator 
output level should be between 6 mV rms ±3 dB (4.2 mV to 8.2 mV) .. 

4.44 ALIGNMENT AND ADJUSTMENT (MODEL RFM-l0D MODULE) 

4.44. 1 
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NOTE: 
The alignment and adiustment procedure is performed with the 
RFM-l0D disconnected from the mainframe so that no problem 
in the mainframe will affect the alignment of the RFM-l0D. 
Refer to figures 4-49 through 4-51 for test point and trimmer 
locations. Remove the five screws from the back of the RFM-
100 and slide the cover off. 

Broadband Ampl i fi er AI i gnment (A 1 A4) 

a. Place the connector PiN 1-910072-002 onto its mating plug on the rear panel 
of the RFM-l0D. Make up a BNC to "push-on" connector cable adapter 
(using the push-on connector PiN 1-910173-001) with an overall length of 
approximately 10". 

-b. Connect the power supply positive lead to pin 9 and the negative lead to 
terminal 21 of the rear panel 24 pin connector. Disconnect the posi'tive 
lead of A lA4C35 from the circuit board. 

c. Connect the sweep generator RF output connector to the rear panel RF input 
connector, Pl, of the RFM-l0D using the 10" BNC to "push-on" cable 
adapter made up in step a. 

d. Disconnect BNC coaxial cable Wl from A lA4J2 and connect A lA4J2 to the 
detector RF input with a 6" to 12" 50 ohm BNC cable. 

e. Connect the detector dc output to sweep generator demodulator input 
connector. 



f. Connect the sweep generator oscilloscope vertical connector to the oscilloscope 
vertical input connector using a 50 ohm coaxial cable. 

g. Connect the sweep generator oscilloscope horizontal connector the the oscillo
scope horizontal input connector using a 50 ohm coaxial cable. 

h. Set the sweep generator center frequency control to 250 MHz, sweep width 
control to approximately 520 MHz, 50 MHz marker switch on, and output level 
to -33 dBm. 

AIA2 

7 
• . , 

• • 5 

FIGURE 4-49. BROADBAND AMPLIFIER ASSEMBLY, A1A2 (RFM-10D) 
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FIGURE 4-51. BROADBAND AMPLIFIER & MIXER ASSEMBLY, A 1A4 (RFM-10D) 
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i. Set the oscilloscope tlmebase to external and adJust the horizontal and 
vertical amplitude controls and switches so that the display deflects 
approximately three-quarters of the CRT gratlcule. 

k. AdJust the sweep generator marker aftl)lItude controls to display the 50 MHz 
markers. Adiust the center frequency control if necessary to display all 
50 MHz markers between 50 k Hz and 500 MHz. 

I. Adiust trimmer capacitors A 1A4C10, A 1A4C11, A 1A4C22 and A 1A4C24, 
and sel ect A 1 A4C 12 and A 1 A4C23 for the f1 attest poss ibl e response curve 
on the oscilloscope. Readiust as necessary as there is interaction between 
the adiustments. 

m. Individually short one or more turns of A 1A4L2, A 1 A "4L4, A 1A4L6 and AIA4L8 
together, using two insulated tuning sticks, to obtain the flattest possible 
response from 50 kHz to 512 MHz. Solder the necessary turns together. 
"Readiust the trimmer capacitors as necessary. 

n. Individually select resistors A1A4RS, A 1A4Ri3, A 1A4U9 and A 1A4R25 
as necessary to obtain the flattest overall response. Decrease the resistance 
val ues to decrease the gai n. 

p. If the high frequency gain is too high or the amplifier has tendencies to 
oscillate, reduce the values of A 1A4R20and A 1A4R26 until the required 
flatneSs at the high frequency end is obtained or the oscillations cease. 

r. After the response curve is flat within ± 1 dB from 50 kHz to 512 MHz, 
"disconnect the dete(:tor from A 1 A4J2 and connect the power meter to 
A 1A4J2. Set the sweep generator to the CW mode. The output level at 
A 1 A4J2 shoul d be 0 "dBm ± 1 dB. Rotate the sweep generator center 
frequency control from 50 kHz to 512 MHz. The level shoul d not vary 
more than ± 1 dB from 0 dBm. 

s. Rotate the sweep generator center frequency control to 250 MHz. Adiust 
the sweep generator output level if necessary to obtain exactly 0 dBm on 
the power meter. 

t. Disconnect the power meter from A 1A4J2 and connect the 50 ohm BNC 
load to A 1A4J2. Set the sweep generator to the ~ f mode. Connect a 
iumper between pin 9 and pin 10 on the rear panel 24 pin connector. 

u. Solder the positive lead of A1A4C35 in its printed circuit pad connected to 
A 1A4L9. Remove the negative lead of A 1A4C35 from its printed circuit pad. 



Solder the center conductor of a BNC test cable to the negative lead of 
A 1A4C35 and solder the shield to ground. Connector the detector to this 
BNC cable. 

~ 
CAUTION 

Be careful not to short the case of A 1 A4Q9 to ground 
as it is internally connected to the collector. 

v. Select the values of A 1A4R42, A 1A4C32 and A 1A4C34 to obtain the 
flattest possible response. Capacitor A 1A4C32 may be deleted if necessary. 

w. Set the sweep generator to the CW mode. Set the center frequency to 
250 MHz. The output I evel at A 1 A4J4 shoul d be +4 dBm ±2 dB. 

x. Disconnec't the BNC cable from A 1A4C35 and solder the negative lead 
of A lA4C35 to the printed circuit pad. 

y. Disconnec't the BNC to push-on cable adapter from the sweep generator RF 
output connector and connect it to the signal generator RF output receptacle. 

z. Disconnect the BNC 50 ohm load from A 1A4J2 and connect the power 
meter to A 1 A4J2. 

00. Set the signal generator frequency to 50 kHz and the output level to produce 
+6 dBm on the power meter. 

abe Reduce the signal generator output level .10 dB and reduce the power meter 
range 10 dB. The power meter should read -3 dBm minimum. 

ac. Repeat steps aa and ab at 1 MHz, 10 MHz, 50 MHz, and every 50 MHz up to 
512 MHz. 

ad. Connect the digital voltmeter between pin 3 of the 24 pin rear panel connector 
and the chassis. 

ae. Set the signal generator frequency to 50 kHz and the output to produce 0 dBm 
on the power meter and observe the digital voltmeter indication. 

af. Select the value of A 1A4R31 until the indication on the digital voltmeter is 
approximately -20 mV dc. (Increasing A 1A4R31 increases the voltage.) 

ag. Set the signal generator frequency to 512 MHz and adiust the output level to 
obtain 0 dBm on the power meter. 
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ah. If the voltage on the digital voltmeter is more negative than -23 mV de, add 
capacitor A 1A4C28 across A1A4R31 (value from 1 pF to 5 pF DM-1S) until 
the voltage is approximately equal to that at 50 kHz. If the voltage is less 
negative than -17 mVdc, add capacitor A lA4C26 across A lA4R30 (value 
from O. 1 pF to 1.0 pF tubular PiN 1-900066-001) until the voltage is 
approximctely equal to that at 50 kHz. 

ai. Repeat step ae at 1 MHz, 10 MHz, 50 MHz and every 50 MHz up to 
512 MHz. Maintain the ampl ifier output level at 0 dBm at each frequency. 
The voltage should not vary greater than :1:3 mV dc from the voltage observed 
at 50 kHz. 

11 MHz and 2 MHz IF Amplifier Alignment (A1A3) 

a. Disconnect the phono plug from A lA4J4 and connect the phono plug to the 
BNC to phono plug adapter. Connect the BNC to phono plug adapter to the 
signal generator RF output connector via a 50 ohm BNC cable. Set the signal 
generator frequency to 11 MHz and set the output level to -39 dBm. 

b. Connect a BNC test cable to the 24 pin connector on the rear panel; center 
conductor to pin 24 and shield to pin 12. Connect the 9 MHz signal source 
to the BNC test cable connector. Set the 9 MHz signal source 'output level 
to 125 mV rms. 

c. Set the front panel MEASURE MODE BANDWIDTH switch to the IN-NARROW 
position, MEASURE SENSITIVITY switch to the HIGH position, and! the 
MEASURE SENSITIVITY control to 2 uV. 

d. Connect the oscilloscope 10 X probe to the iunction of A lA3R2 and A lA3R3. 
Adiust A lA3L 1 for maximum amplitude at 11 MHz. The level should be 30 mV p-p 
approximately. 

e. Connect the oscilloscope 10 X probe to the iunction of A lA3C7 and A lA3R6. 
Adiust A1A3L2 for maximum amplitude at 11 MHz. The level should be 
120 mV p-p approximately. 

f. Connect the oscilloscope 10 X probe to the iunction of A lA3L6 and' A 1 A3R28. 
The level should be 95 mV p~p approximately. 

g. Set the MEASURE MODE BANDWIDTH switch to the OUT-WIDE position. 
Adiust A lA3R17 (Wideband Gain Equalization) for same level measured in 
step f. If A1A3R17 has insufficient range to obtain the same level-as in step f, 
increase the value of A lA3R12 slightly and repeat steps c through f .. 

h. Set A lA3R31, A lA3R40 and A lA3R47 to mid-range. Connect the oscilloscope 
10 X probe to A 1 A3-6. Adiust Al A3L8 for maximum amplitude. Adiust A lA3R40 
(High Sense Gain Adi.) for a level of 2. 1 V p-p approximately. 
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i. Set the MEASURE SENS ITIVITY switch to the NORMAL position. Connect 
the oscilloscope 10 X probe to A 1A3U 1-5. Adiust A 1A3L 13 for maximum 
amplitude at 9 MHz. The level should be 370 mV p-p approximately. 

k. Disconnec't all iumper wires, test cables and test equipment previously 
installed, except the wire between pins 9 and 10 on the rear panel 24 pin 
connector 0 

Broadband Ampl ifier AI ignment (A 1A2) 

a. Connect the sweep generator RF output receptacle to the MEASURE INPUT 
receptacle using a 50 ohm BNC cable. 

b. Disconnec't the BNC cabl e connector at A 1A4J3. Connect the detector RF 
input connector to this cable connector. Connect the detector output to 
the sweep generator demodulator input iack. 

c. Connect the sweep generator oscilloscope vertical connector to the oscilloscope 
vertical input connector using a 50 ohm coaxial cable. 

d. Connect the sweep generator oscilloscope horizontal connector "to the 
oscilloscope horizontal input connector using a50 ohm coaxial cable. 

e. Set the sweep generator center frequency control to 250 MHz, sweep width 
control to approximately 520 MHz, 50 MHz marker switch on, and output 
level to -21 dBm. 

f. Set the oscilloscope timebase to external and adiust the horizontal and vertical 
amplitude controls and switches so that the display deflects approximately 
three-quarters of the CRT graticule. 

g. Adiust the sweep generator marker amplitude controls to display the 50 MHz 
markers. Adiust the center frequency control if necessary to display all 
50 MHz markers between 50 "kHz and 500 MHz. 

h. Adiust trimmer capacitor A 1A2Cl1 and select A 1A2C12 for the flattest possible 
response curve on the oscilloscope. Readiust as necessary as there is interaction 
between the two adi ustments. 

i. Individually short one or more turns of A 1A2L2 and A 1A2L4 together using 
two insulated tuning sticks to obtain the flattest possible response up to 
512 MHz. Solder the necessary turns together. Readiust the trimmer capacitors 
as necessary. 

k. Individually select resistors A1A2R8 and A 1A2R13 as necessary to obtain the 
flattest overall response. Decrease the resistance to decrease the gain. " 
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I. Individually select resistors A1A2R18 and A1A2R19 as necessary to obtain 
the flattest overall response. Do not decrease the value of A lA2R]8 or 
A lA2R19 to less than 680 ohms as it will affect the bias of transistors 

A lA2Q2 and A lA2Q4. 

m. When the amplifier response is flat within ±1.5 dB from 50 kHz to 600 MHz, 
disconnect the detector RF input connector from the A 1 A2 BNC cable and 
connect the power meter to this cable. 

n. Set the sweep generator to the CW mode, center frequency control to 50 kHz, 
and the output I evel to - 1 dBm. 

p. Vary the sweep generator center frequency control from 50 kHz to ~512 MHz. 
The output level should be -1 dBm ± 1.5 dB. 

r. If the output level is not -1 dBm ±1.5 dB, the value of the 3 dB attenuator pad 
A lA2Rl through A lA2R3 must be changed. Select the proper resistor values 
from Table 4-14. 

TABLE 4-14. ATTENUATOR PAD RESISTOR VALUES 

ATTENUATION ±5% ±5% 
SERIES SHUNT 

RESISTOR RESISTORS 

2 dB 12 .n. 430 .n. 

3 dB 16 .n. ~O .n. 

6 dB 39.n. 150 .n. 

7 dB 43 .n. 130 .n. 

8 dB 51 .n. 120 .n. 

10 dB 68 .n. 100 .n. 

11 dB 82 .n. 91 .n. 

12 dB 91 .n. 82 .n. 

s. Set the sweep generator output level to -21 dBm. Rotate the centelr freCJJency 
control from 50 kHz to 512 MHz. The output level should be -0.75 dBm 
±1.25 dB (-2 dBm to fO.5 dBm). 

t. If the output level is not within tolerance the amplifier must be reaUgned 
so that it is not in compression with an input level of -21 dBm. 
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u. Disconnect all test equipment and associated cabl es from t'he unit. Reconnect 
all internal cables within the instrument. Remove the 24 pin test connector 
from the rear panel connector. 

Measure Input Sensitivity and Calibration 

a. Install the RFM-l0D into the mainframe using the RFM Module extender test 
iig. Install the FIM and MDM-l into the mainframe. 

b. Set the mainframe MODE switch to the MEAS position and the MEASURE MODE 
AUDIO OUTPUT switch to the IN-BEAT NOTE position. Set the FIM RANGE 
switch to ZERO and zero the FIM meter with the ZERO control. Set the FIM 
RANGE switch to the 5 kHz position. Set the MDM-l MTR switch to the LIM-IN 
position. Set the RFM-l0D MEASURE MODE BANDWIDTH switch to the I N
NARROW position and verify that the NARROW lamp is I it. Set the RFM-l0D 
MEASURE SENS ITIVITY switch to the NORMAL position and the MEASURE 
SENS rTIVITY control to the fully 'cw position (0.064 mY). 

c. Set the mainframe Frequency switches to a frequency above 11 MHz that does not 
produce I imiter current on the MDM-l meter due to internal spurs. Connect the 
signal generator RF output connector to the RFM-l0D MEASURE INPUT connector, Jl. 
Set the signal generator frequency to that of the mainframe and the output level 
to the minimum level required to produce a beat indication on the BEAT lamp and 
the speaker. 

d. Zero beat the signal generator to the mainframe and reduce the signal generator 
output level to -71 dBm. 

e. Adiust A lA3R31 (Normal Sensitivity Gain Adi.) to obtain red line I imiter current 
on the MDM- 1 meter. 

f. Set the RFM-l0D MEASURE SENS ITIVITY control to fully ccw position (2.0 mV) 
and set the si gnal generator output I evel to -41 dBm. 

g. Adiust A lA3R64 (Meas. Sense Limit Adi.) to obtain red I ine I imiter current on the 
MDM-l meter • 

. h. Repeat steps d through 9 until the MEASURE SENS ITIVITY control range is exactly 
3) dB (0.064 mV to 2.0 mY). 

i. Set the RFM-l0D MEASURE SENSITIVITY switch to the HIGH position and the 
MEASURE SENSITIVITY control to the 2.0 uV position. 

k. Set the signal generator output level to -101 dBm. Adiust A lA3R40 (High Sense 
Gain Adi.) to obtain red-line limiter current on the MDM-l meter. 
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I. Temporarily disconnect the signal generator from the RFM-l0D and verify that 
the MDM-l meter indication is zero. If the meter does not indicate zero, set 
the mainframe Frequencyswnches to a frequency that internal spurs do not 
produce limiter current on the MDM-l meter. 

m. If step e was performed, repeat steps b through k. 

n. Set the signal generator output level to -71 dBm. 

p. Set the RFM-l0D MEASURE SENS ITIVITY control to the fully 'ccw position 
(64 uV) and verify that the MDM-l meter indicates red-line limiter current. 

r. Set the MEASURE SENSITIVITY switch to the NORMAL position and the 
MEASURE SENS ITIVITY control to the 1 mV position. Adiust the signal 
generator output level to obtain red-line I imiter current on:the MDM-l 
meter. The signal generator output level should be -47 dBm ±3 dB. 

s. Repeat step r except substitute 0.5 mV for 1 mV and -53 dBm ±3 dB for 
-47 dBm ±3 dB. 

t. Repeat step 4 except substitute 0.025 mV for 1 mV and -59 dBm ±3 dlB for 
-47 dBm ±3 dB. 

u. Repeat step 4 except substitute O. 125 mV for 1 mV and -65 dBm ±3 dB for 
-47 dBm ±3 dB. 

v. Set the RFM-l0D MEASURE SENSITIVITY switch to HIGH and the control 
to 64 uV. Adiust the signal generator output level to obtain red-line limiter 
current on the MDM-l meter. The signal generator output level shoul d be 
-71 dBm. 

w. Repeat step v except substitute 32 uV for 64 uV and -77 dBm ±3 dB for -71 dBm. 

x. Repeat step v except substitute 16 uV for 64 uV and -83 dBm ±3 dB for -71 dBm. 

y. Repeat step v except substitute 8 uV for 64 uV and -89 dBm ±3 dB for -71 dBm. 

z. Repeat step v except substitute 4 uV for 64 uV, and -95 dBm ±3 dB for -71 dBm. 

aa. Repeat step v except substitute 2 uV for 64 uV and -101 dBm for -71 dBm. 

abe Set the mainframe Frequency switches to 1 MHz and the RFM-l0D MEASURE . 
SENSITIVITY switch to NORMAL. Set the signal generator frequency to 1 MHz 
and set the output level to produce a zero beat note/lamp indication. Zero beat 
the signal generator to the mainframe and reduce the signal generator output level 
to obtain red I ine limiter current on the MDM-l meter. The signal :generator output 
level should be 70 uV ±30 uV rms (40 uV to 100 uV rms). 

ac. Repeat step ab at 50 MHz and every 50 MHz up to 550 MHz and at 512 MHz. 
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Gen Mod Cal Adiustment 

a. Set the mainframe MODE switch to the GEN MOD CAL position and the RFM-10D 
MEASURE MODE BANDWIDTH switch to the OUT-WIDE position. Set the 
RFM-10D A 1 A3R47 to mid-range. 

b. Select the value of A 1A4R35 to obtain a limiter current indication of approximately 
15 on the 18 kHz scale. 

c. Readiust A 1A3R47 to obtain a I imiter current indication of exactly 15 on the 
18 kHz scale. 

d. Remove the MDM-1 from the mainframe and install the OAM-1. Calibrate the 
OAM-1 and verify that the OAM-1 CARRIER LEVEL control can position the CRT 
trace above and below the CARRIER SET line of the graticule. 

RF Output Level ~ ng . I( 

a. Set the mainframe MODE switch to the GEN position, Frequency switches to 
250 MHz and the RFM-l0D RF OUTPUT switch to -~ dBm. 

b. Connect the power meter, with 50 ohm termination, to the RFM-l0D RF OUTPUT 
connector, J 1. Set the power meter range to -30 dBm. 

c. Adiustthe mainframe, A lA2R31 to obtain -~ dBm on the power meter. Rotate the 
mainframe Frequency switches to each position (100 MHz control 0 to 5 only) • 

. The RF output shall be -3:> dBm ±3 dB from 50 kHz to 512 MHz. 

4.45 FAULT ISOLATION PROCEDURES (MODEL RFM-l0D MODULE) 

Fault isolation procedures are presented to provide a guide in servicing the RFM-l0D. 

The procedures follow the sequence of the minimum performance checkout procedures, 

Section 4.43, with each subsection keyed to the paragraph in Section 4.43 that first 

indicates a fault.. When a fault is noted during RFM-l0D operation, proceed as 

follows: 

a. Perform minimum performance checkout procedures in Sectic)n 4.43 •. 

b. Start fault isolation procedures at the point where minimum performance cannot 
be satisfied. 
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c. When the fault is isolated to a function, such as the 11 MHz amplifier, refer 
to the alignment procedure for that function in Section 4.44 and check alignment 
of that function before proceeding with fault isolation. 

d. After a fault is repaired, complete the minimum performance checkout procedure 
to determine if further alignment is necessary. 

Output Level Not Within Tolerance (4.43. 2-d and 4.43.2-e) 

a. Check alignment of broadband amplifier as in paragraph 4.44.1. 

b. Check alignment of ALC detector as in paragraph 4.44.2. 

c. Check vari abl e attenuator, A T1. 

d. Check mainframe as in mainframe section of manual. 

Measure Mode Sensitivity Not Within Tol erance (4.43. 3-f) 

a. Check measure input sensitivity alignment as in paragraph 4.44.4. 

b. Check 11 MHz IF alignment as in paragraph 4.44.2. 

c. Check 9 MHz filter al ignment as in paragraph 4.44.2. 

d. Check 2 MHz IF alignment as in paragraph 4.44.2 



4.46 TEST EQUIPMENT REQUIRED (MODEL RFM-11A MODULE) 

The test equipment required for the checkout, al ignment, calibration and 

troubleshooting is tabulated in Table 4-15. Minimum parameters are provided 

to aid in the selection of the equivalent types. 

TABLE 4-15 

TEST EQUIPMENT REQUIREMENTS FOR MODEL RFM-11A 

IINSTRUMENT MINIMUM PARAMETERS RECOMMENDED MODEL 

S weep Generator Frequency range: 50 kHz to 1.3 GHz Wavetek Model 2001 
Output level: -81 dBm to +1 dBm (Use Singer Model FM-

(20 uV to 224 mY) 2748 below 200 kHz) 
Markers: 50 MHz and 10 MHz 

RF Detectc)r Frequency range: 50 kHz to 1.3 GHz Wavetek Model D 152 

Signal Generator Frequency range: 50 k Hz to 1.288 GHz Singer Model FM-2748 
Level: -81 dBm to 0 dBm (20 uV to 224 

mY) 
Output impedance: 50 ohms 

()scilloscope with Frequency response: 140 MHz Tektronix Model 454 
10 X Probe Vertical sensitivity: 5 mV /cm 

RF Voltmeter with Frequency response: 50 kHz to 1.3 GHz Hewl ett-Packard 
50 ohm load & T Level: -56 dBm to -6 dBm (355 uV to 112 Model 3406A/ 

mY· 11 063A/6064 
Accuracy: ± 1 dB 

DC Digital Voltmeter Level: -20 mV dc Hewl ett-Packard 
Accuracy: ± 1 % Model 3440 A 

Plower S uppl y Level: 9 Vdc at 250 mA Hewl ett-Packard 
Model 721A 

9 MHz Signal Source Frequency range: 9 MHz Singer Model FM-2748 
Level: -7 dBm (100 mV rms) 
Impedance: 50 ohms 

-
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Table 4-15. Test Equipment Requirements for Model RFM-llA (Cont.) 

INSTRUMENT MINIMUM PARAMETERS RECOMMENDED MODEL 

Ma inframe/F 1M Modul e/ Required for testing RFM-llA .Module Singer Model F M-l OC 
MDM-l Module Mainframe with FIM 

and MDIM-l Modules 

Spectrum Anal yzer Frequency range: 700 MHz Singer Model SPA-3000 
Level: -60 dBm to +4 dBm 

RF ~dul e extender i i g Required for testing RFM-llAModule Singer Model PC-2653 

Connector 24 pin, female Singer PiN 1-910072-002 

Connector BNC Singer PiN 1-910022-004 

Connector Push-on Singer PiN 1-910173-001 

Capacitor 0.01 uF Not appl icabl e 
BNC to phono Not appl i cabl e 

iack adapter 

4.47 MINIMUM PERFORMANCE CHECKOUT PROCEDURE (MODEL RFM-llA MODULE) 

4.47. 1 Power Requirements 

All power required by the RFM-l1A is supplied by the mainframe. 

4.47.2 Output level Check 

4-118 

a. Install the RFM-llA into the mainframe left-hand compartment. Connect the RF 
voltmeter with the 50 ohm termination to the 0.05-588 MHz MEASURE INPUT/ 
RF OUTPUT receptacle of the RFM-llA module. Set mainframe MODE switch' 
to the GEN position. 

bQ Set the RF OUTPUT attenuator to -30 dBm. 

c il Set the mainframe Frequency switches to 250.0000 MHz and the 0-100 Hz control 
to the OUT position. 

d.. The RF voltmeter should indicate -30 dBm ±3 dB (-33 dBm to -27 dBm). 



e. Repeat step c and d at 50 kHz, 1 MHz, 10 MHz, 50 MHz and every 50 MHz 
up to 599 MHz. 

f. Set the mainframe Frequency switches to 800 MHz. Disconnect the RF 
voltmeter from the RFM-11A 0.05-588 MHz MEASURE INPUT/RF OUTPUT 
receptacle and connect it to the 800-1288 MHz MEASURE INPUT/RF OUTPUT 
receptacle. 

g. The RF output level should be -~ dBm ±4 dB (-34 dBm to -26 dBm). Rotate the 
mai nframe Frequency switches to 850 MHz, 900 MHz and every 50 MHz up to 
1200 MHz. The output level should be -~ dBm ±4 dB (-34 dBm to -26 dBm) 
for all test frequencies. 

4.47.3 Measure Mode Sensitivity Check 

a. Set the mainframe MODE switch to MEAS, MEASURE MODE AUDIO OUTPUT 
switch to IN-BEAT NOTE, GENERATOR MODULATION switch to OUT-OFF 
and Frequency switches to 151 MHz. 

b. Set the RF module MEASURE MODE BANDWIDTH switch to OUT-WIDE. Set 
the MEASURE SENSITIVITY switch and MEASURE SENSITIVITY control to 
0.64 mY. 

c. Connect the signal generator to the RF module 0.05-588 MHz MEASURE INPUT/ 
RF OUTPUT receptacle. Set its frequency to 151 MHz and level to -51 dBm. 

d. Insert the MDM-1 module into the right-hand compartment and the FIM module 
in the center compartment. Set the M DM-1 M TR switch to the LIM (I N) 
position. 

e. Adiust the signal generator frequency slightly to obtain a zero beat indication 
on the FIM BEAT lamp. 

f. The MDM-1 meter should indicate ured-line". If not, readiust the signal 
generator output level to obtain exactly ured-line u on the MDM-1 meter. 
The signal generator output level should be 0.64 mV rms ±3 dB (0.45 mV to 0.89 mY). 

4.48 ALIGNMENT AND ADJUSTMENT (MODEL RFM-11A MODULE) 

NOTE: 

The al ignment and adiustment procedure is performed with 
the RF M- 11 A disconnected from the mai nframe so that no 
problem in the mainframe will affect the alignment of the 
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RFM-llA. Refer to Figure 4-52 through 4-55 for test point 
and trimmer locations. Remove the five screws from the 
back of the RFM-l1A and slide the cover off. 

Broadband Amplifier Alignment (A lA4) 

a. Place the connector piN 1-910072-002 onto its mating plug on the rear 
panel of the RFM-l1A. Make up a BNC to "push··'on" connector cable 
adapter (using He push-on connector piN 1-910173-001) with an over
all length of approximately 10". 

b. Connect the power supply positive lead to pin 9 and the negative Ilead to 
pin 21 of the rear panel 24 pin connector. Disconnect the positiv1e lead 
of A lA4C35 from the circuit board. 

c. Connect the sweep generator RF output connector to the rear panel RF 
input connector, Pl, of the RF M- 11 A usi ng the 10 11 B NC to IIpush-on II 
cable adapter made up in Step a. 

d. Disconnect BNC coaxial cable W1 from A lA4J2 and connect A 1A4J2 to 
the detector RF input with a 6 11 to 12" 50 ohm BNC cable. 

e. Connect the detector dc output to the sweep generator demodulator input 
receptacl e • 

f. Connect the sweep generator osci Iloscope verti cal receptacl e to the 
oscilloscope vertical input receptacle with a 50 ohm coaxial cable. 

g. Connect the sweep generator osci Iloscope horizontal receptacle to the 
oscilloscope horizontal input receptacle with a 50 ohm coaxial cable. 

h. Set the sweep generator center frequency to 250 MHz, sweep width to 
approximately 520 MHz, 50 MHz markers on, and output I evel to -33 dBm .. 

i. Adi ust the sweep generator marker ampl i tude control s to di spl ay the 50 MHz 
markers. Adiust the center frequency control if necessary to displ1ay all 50 
MHz markers between 50 kHz and 500 MHz. 

I. Adi ust tri mmer capac itors A 1 A4C 10, A 1 A4C 11, A 1 A4C22 and A 1 A4C24, 
ddn select A 1A4C12 and A lA4C23 for the flattest possible response curve 
on the oscilloscope. Readiust as necessary as there is interaction Ibetween 
the adiustments. 
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Filgure 4-52. RF Switch and Broadband Ampl ifier Assembly, A 1A2 (RFM-11A) 
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Figure 4-53. 11 MHz IF Assembly, A lA3 (RFM-llA) 
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IFigure 4-54." Broadband Amplifier and Mixer Assem~ y, A lA4 (RFM-llA) 
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Figure 4-55. 700 MHz Multiplier Assembly, A lA5 (RFM-llA) 
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m. Set the sweep generator frequency range to 450 MHz to 600 MHz and 
individually short one or more turns of A 1A4L2, A 1A4L4, A 1A4L6 and 
A 1A4L8 together~ using two insulated tuning sticks, to obtain the flattest 
possible response from 450 MHz to 600 MHz. Solder the necessary turns 
together. Readiust the trimmer capacitors as necessary. 

n. Individually select resistors A 1A4R5, A 1A4R13, A 1A4R19 and A 1A4R25 
as necessary to obtain the flattest overall response. Decrease the 
resistance values to decrease the gain. 

p. If the high frequency gain is too high or the ampl ifier has tendencies to 
osc ill ate, reduce the val ues of A 1 A4R20 and A 1 A4R26 untU the requ ired 
flatness at the high frequency end is obtained or the oscillations cease. 

r. After the response curve is flat within ± 1 dB from 50 kHz to 600 MHz, 
disconnect the detector from A 1 A4J2 and connect the RF voltmeter with 
50 ohm load to A 1A4J2. Set the sweep generator to the CW mode. The 
output level at A 1A4J2 should be 0 dBm ± 1 dB. Rotate the sweep generator 
center frequency control from 200 kHz to 600.MH~. The level should not 
vary more than ± 1 dB from 0 dBm. Use the signal generator to check the 
flatness from· 50 kHz to 200 kHz. 

s. Rotate the sweep generator center frequency control to 250 MHz. Adiust 
the sweep generator output level if necessary to obtain exactly 0 dBm on 
the power meter. 

t. Disconnect the RF voltmeter from A 1A4J2 and connect the 50 ohm BNC 
load to A 1A4J2. Set the sweep generator to the t\ f mode •. Connect a 
iumper between pin 9 and pin 10 on the rear panel 24 pin connector. 

u. Solder the posit"ive lead of A 1A4C35 into its printed circuit pad connected 
to A 1A4L9. Remove the negative lead of A 1A4C35 from its printed circuit 
pad. Solder the center conductor of a BNC test calbe to the negative lead 
of A 1A4C3S and solder the shield to ground. Connect the detector to this 
BNC cableo 

CAUTION 
Be careful not to short the case of 
A 1A4Q9 to ground as it is internally 
connected to the coil ector. 

v. Select.the values of A1A4R42, A1A4C32 and A1A4C34 to obtain the flattest 
possible response. Capacitor A 1A4C32 may be deleted if 11ecessary'. 
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w. Set the sweep generator to the CW mode. Vary the frequency from 50 kHz 
to 600 MHz. The output I eve I at A 1 A4J4 shoul d be +4 dBm ±2. dB. 

x. Disconnect the ·BNC cable from A 1A4C35 and solder the negative lead 
of A 1A4C35 into the printed circuit pad. 

y. Disconnect the BNC to push-on cable adapter from the sweep generat,or 
RF output receptacle 'and connect it to the signal generator RF output 
receptacle. 

z. Disconnect the BNC 50 ohm load from A 1A4J2 and connect the RF voltmeter 
with 50 ohm load to A 1A4J2. 

aa. Set the signal generator frequency to 50 kHz and the output level to produce 
46 dBm on the RF voltmeter. 

ab~ Reduce the signal generator output level 10 dB. The RF voltmeter should 
indicate -3 dBm minimum. 

ac~ Repeat Steps aa and ab at 1 MHz, 10 MHz, 50 MHz, and every 50 MHz 
up to 600 MHz. 

ad. Connect the digital voltmeter between pin 3 of the 24 pin rear' panel 
connector and the chassis. 

ae. Set the signal generator frequency to 50 kHz and the output level to produce 
o dBm on the RF voltmeter. Observe the digital voltmeter indication., 

af. Select the value of A1A4R31 until the indication on the digital voltmeter 
is approximately -20 mV dc. (Increasing A1A4R31 increases the voltage.) 

age Set the signal generator frequency to 600 MHz and adiust the output level 
to obtai n 9 dBm on the RF voltmeter. 

ah. If the voltage on the digital voltmeter is more negative than -23 mV dc, 
add capacitor A 1A4C28 across A 1A4R31 (value from 1 pF to 5 pF DM··15) 
until the voltage is approximately equal to that at 50 kHz. If the voltage 
is less negative than -17 mV dc, add capacitor A 1A4C26 across A 1A4R30 
(value from O. 1 pF to 1.0pF tubular piN 1-9OO066-xxx) until the vo~tage 
is approximately equal to that at 50 kHz. 

ai. Repeat Step ae at 1 MHz, 10 MHz, 50 MHz and every 50 MHz up to 600 MHz. 
Maintain the amplifier output level at 0 dBm at each frequency. The voltage 
should not vary greater than ::1:3 mV dc from the voltage observed at 50 kHz. 



700 MHz Multipl ier Alignment (A lAS) 

a. Disconnect the iumper wires between pins 9 and 10 on the rear panel 24 
pin connector. Connect a iumper wire between pins 9 and 11. 

b. Solder the BNC test cable to the rear panel 24 pin connector, center 
conductor to pin S and shield to pin 17. 

c. Connect the signal generator to the BNC test cable. Set the frequency 
to 10 MHz and the output level to -7 dBm. 

d. Connect the oscilloscope 10 X probe to A 1ASTPl. Adiust A 1ASR1 to obtain 
a 10 MHz sine wave of approximately 320 mV p-p. 

e. Connect the oscilloscope 10 X probe to the collector of A1ASQ4. Adiust 
A 1ASL 1 for maximum amplitude at 20 MHz. If the amplitude is less than 
6.S p-p, increase the value of A1ASC16 to obtain 6.S V p-p. If the 
value of A lASC16 is too large, it will cause the A 1ASQ3 stage to 
oscillate. 

f. Unsolder the tap from A 1ASL2 and connect a BNC test cable through a 0.01 
uF capacitor to A 1ASL2, approximately 1/2 turn from the grounded end. 
Connect the BNC connector to the sweep generator RF output receptacle. 

g. Unsolder the tap from A1ASL3 and connect a BNC test cable through a 0.01 
uF capacitor to A 1ASL3 approximately 1/2 turn from the grounded end. 
Connect the B NC connector to the detector RF input receptacl e. Connect 
the'detector dc output receptacle to the sweep generator· demodulator 
input receptacl e. 

h. Repeat Steps 4.48. 1-f and 4.48. 1-g. 

i. Set the sweep generator center frequency control to 140 MHz, attenuator 
to 0 dBm, and SO MHz harmonic switch on. 

i. Set the oscilloscope horizontal and vertical controls so that the display 
deflects approximately three-quarters of the CRT graticule. 

I. Adiust the sweep generator center frequency control so that the lS0 MHz 
marker is on the right side of the oscilloscope CRT graticule. Set the sweep 
generator 10 MHz harmonics switch on. Adiust the sweep generator center 
frequency and sweep width controls to place the 140 MHz marker (1st marker 
on left side of lS0 MHz marker) on the center graticule line and the 130 MHz 
and lS0 MHz markers so that they are present on each side of the 140 MHz 
marker. 
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m. Adiust A1ASC17 and A1ASC23; spread the turns of A1ASL2 and A1A5L3 to 
center the response curve on the 140 MHz marker and for the best symmetry. 

n. If the response curve is overcoupled (dip in the center), decrease the value 
of A 1A5C20 to obtain the narrowest possible response curve with minimum 
insertion loss. 

p. . Disconnect the BNC test cable connector from the detector RF input receptacle 
and connect the cable to the RF voltmeter. 

r ,t Set the sweep generator mode to CW and adiust the output attenuator to 
produce 0 dBm on the RF voltmeter. 

s. Set the sweep generator center frequency control to 13) MHz. The RF 
voltmeter should indicate -26 dBm minimum. 

t. Set the sweep generator center frequency control to 150 MHz. The RF 
voltmeter should indicate -26 dBm minimum. 

u. Set the sweep generator center frequency control to 140 MHz. The RF 
voltmeter should indicate -6 dBm maximum. 

v. Disconnect the sweep generator RF voltmeter and BNC test cables. Resolder 
the taps to A 1 ASL2 and A 1ASL3, 1/2 turn from ac ground. 

w. Connect the oscilloscope 10 X probe to A 1ASTP2. The level should be 200 mV 
p-p. If the level is less than 200 mV p-p, move A 1ASL2 and A 1 ASL3 taps up 
to obtain 200 mV p-p (3/4 turn is the maximum allowed). 

x. Disconnect the oscilloscope 10 X probe from A 1A5TP2 and connect it to 
terminal post A1AS-7. Tune A 1 ASC2S for maximum output level at 140 MHz. 
The level should be 800 mV p-p. If it is less than 800 mV p-p, move A 1 ASL4 
tap up (3/4 turn maximum) and increase the value of A 1 ASC29 if necessary 
to obtain 800 mV p-p. If A 1ASC29 is too large, the A 1ASQS stage may 
oscillate. If oscillation occurs, increase the value of A 1ASR17 and decrease 
the value of A 1ASC29 until the oscillation stops. 

y,. Disconnect the oscilloscope 10 X probe from terminal post A 1AS-7 and connect 
it to iunction of A 1 ASC37 and A 1ASL6. Tune A 1 ASC32 for maximum output 
level at 140 MHz. The output level should be approximately 3.2 V p-p. 
If it is less than 3.2 V p-p, move A 1 ASC37 up on A 1ASLS (3/4 turn maximum) 
and increase the value of A1ASC34, if necessary, to obtain 3.2 V P-IP. If 
A1ASC34 is too large, A lASQ6 stage may oscillate. If oscillation 'occurs, i.ncrease 
the value of A lAiR22 and decrease the value of A 1 ASC34 until the oscillation 
stops. 



z. Disconnect the oscilloscope 10 X probe from the standoff terminal. Unsolder 
the coaxial cable center conductor from standoff terminal A1AS-4 and 
connect the BNC test cable to standoff terminal A 1A5-4. 

4::1a. Connect the signal generator to the spectrum analyzer RF input receptacle. 
Set the signal generator frequency to 700 MHz and center the 700 MHz 
response on the spectrum anal yzer It 

~ab. Disconnect the signal source from the spectrum analyzer and connect the 
spectrum analyzer RF input receptacle to the BNC test cable installed in 
Step z. 

lac. Tune A 1A5C39 and A 1A5C45 for maximum output level at 700 MHz on the 
spectrum analyzer. Move A 1A5C41 on A 1A5L7 to obtain the maximum 
possible output level on the spectrum analyzer. Select the value of A 1A5C42 
to obtain the maximum possible output level on the spectrum analyzer. t-I\ove 
A 1A5C44 on A 1A5L8 to obtain the maximum possible output level. Return 
A1A5L1, A1A5C17, A1AtC23, A1A5C32, A1A5C39 and A1A5C45 for 
maximum output level with minimum sidebands. The sidebands are 10 MHz, 
20 MHz and 140 MHz out from 700 MHz and should be -45 dB mi.nimum. 

ad. Disconnect the spectrum analyzer from the ·BNC test cable and connect the 
RF voltmeter, with 50 ohm termination, to the BNC test cable. The output 
level shall be +4 dBm minimum. If the output ,level is less than +4dBm, 
select the value of A1A5C42 and move A1A5C41 on A1A5L7 and A1A5C44 
on A 1A5L8 to obtain +5 dBm minimum. 

ae. Disconnect the RF voltmeter and BNC test cable from standoff terminal 
A 1 AS-4 and resolder the coaxial cable centercond\Jctor to standoff 
terminal A lA5-4. Install the cover on the board. 

af. Disconnect the 700 MHz filter, FL2, BNC cable from ,mixer Zl-L port and 
connect it to the spectrum analyzer RF input receptacle. Tune the trimmer 
capacitor on FL2 formaxi,mum output with minimum sidebands at 700 MHz. 

ag. Readiust A 1A5C32, A1A5C39, A1A5C45 and the trimmer.capacitor on FL2 for 
maximum output with minimum sidebands at 700 MHz. The sidebands are 
10 MHz, 20 MHz and 140 MHz out from the 700 MHz and should be -60 dB 
minimum. 

ah. Disconnect the spectrum analyzer from the FL2 BNC cable and connect the 
BNC cable to the RF voltmeter with 50 ohm termination. The output level 
should be +3 dBm minimum. . 

ai 0 If the ,output level is less than +3 dBm and the sidebands are less than 60 dB 
down, disc:onnect the RF voltmeter from the FL2 BNC cable and connect the 
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cable to the detector RF input receptacle. Connect the detector. de output 
receptacl e to the sweep generator demodul ator input receptacl e. Remove 
the cover from A lAS and unsolder the coaxial cable center conductor from 
standoff terminal A lA5-4. Connect the BNC test cable to the coaxial 'cable 
center conductor and shiel d to ground. Connect the BNC connector lof the 
test cable to the sweep generator RF output receptacle. 

ai. Set the sweep generator controls as follows: center frequency control to 
700 MHz, sweep width control to approximately.550 MHz, output attenuator 
to 0 dBm, 50 MHz harmonic switch to on and mode to b f. 

ah. Connect the sweep generator osc illoscope velti cal receptacl e to the oscillo
scope verti cal input receptacl e with a 50 ohm coaxi al cabl e. 

al. Connect the sweep generator oscilloscope horizontal receptacl e to the 
oscilloscope horizontal input receptacle with a 50 ohm coaxial cable .. 

am. Set the oscilloscope time base to external and adiust the horizontal and 
vertical amplitude controls and switches so that the display deflects approxi
mately three-quarters of the CRT graticule. 

an. Adiust the sweep generator center frequency to position the 700· MHz marker 
on the center line of the CRT graticule and adiust the sweep width control to 
position the 650 MHz and 750 MHz markers on the outside lines of the graticule. 

00. Pull the filter, FL2, away frotfl the filter cover mounted on the side chassis. 
Adiust the trimmer on FL2 to position the response curve peak exactly on the 
700 MHz marker. Decrease the filter insertion loss by moving the input and 
output cabl e coupl ing I inks (center conductors) equal I y closer to the I'esonator 
while maintaining symmetry of the response curve. 

ape Install the filter into the filter cover and readiust the trimmer on FL2 if 
necessary to center the response curve on the 700 MHz marker. Disconnect 
the BNC test cable conne,ctor from the sweep generator RF output receptacle 
and connect it to the signal generator RF output receptacle. Set the signal 
generator frequency to 700 MHz and set the output I evel to 0 dBm. 

aq. Disconnect the FL2 BNC cable from the detector RF receptacle and connect 
it to the RF voltmeter with 50 ohm termination. The output I evel shall be -1.5 
dBm minimum. 

are Set the signa.1 generator frequency to 690 MHz. The output level s~ould be 
-5.5 dBm maximum. 

as. Set the signal generator frequency to 710 MHz. The output level should be 
-5.5 dBm maximum. 



at. Set the signal generator frequency to 840 MHz. The output level should be 
-20 dBm maximum. 

au. Set the signal generator frequency to S60 MHz. The output level should be 
-20dBm maximum. 

aVe Disconnect the signal generator and the BNC test cable from the coaxial cable 
center conductor on A lAS. Resolder the coaxial cable center conductor to 
standoff terminal A 1 AS-4. Reinstall the cover on A lAS. 

lOW. Retune A lA5C32, A lA5C39, A lA5C45 and the trimmer capacitor on FL2 for 
~aximuin output. The output level should be +3 dBm minimum. 

ax. Disconnect the RF voltmeter from the FL2 BNC cable and connect the BNC 
cable to the spectrum analyzer RF input .receptacle. ' .Verify that the 10 MHz, 
20 MHz and 140 MHz sidebands are 60 dB minimum below the 700 MHz level. 

aYe Disconnect the FL2 BNC cable from the spectrum analyzer RF input receptacle 
and connect it back to Zl-L port. Sport solder FL2 into the houSing cover. 

RF Switch and Broadband Amplifier Alignment (A 1A2) 

a. Connect a 'jumper wire between pins 9 and 11, in addition to the jumper wire 
between pins 9 and 10, on the rear panel 24 pin connector. 

b. Disconnect the coaxial cable center conductor from the junction of A lA2C22 
and A 1A2C23 and connect it to the detector RF input receptacle using the BNC 
test cable. 

c. Connect the detector DC output receptacle to the sweep generator demodulator 
input receptacle. 

d. Connect the sweep generator RF output receptacle to the RFM-11A MEASURE 
INPUT/RF OUTPUT 800-1288 MHz receptacle with a BNC cable. 

e. Connect the sweep generator vertical receptacle to the oscilloscope vertical 
input receptacl e with a 50 ohm coaxial cable. 

f. Connect the sweep generator horizontal receptacle to the oscilloscope hori
zontal input receptacle with a 50 ohm coaxial cable. 

g. Set the sweep generator center frequency to 87S MHz, sweep width to approxi
mately 160 MHz, 50 MHz markers on, and output level to 0 dBm. 
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h. Set the oscilloscope timebase to external and adiust the horizontal and vertical 
amplitude controls and switches so that the display deflects approximat!ely 
three-quarters of the CRT graticule. 

i. Note the flQtness of the response curve. 

i. Set the sweep generator center frequency to 1100 MHz and set the sweep width 
to approximately 420 MHz. Note the flatness of the response curve. 

k. The flatness should be :I: 1.5 dB from 800 MHz to .1300 MHz. 

I. Set the sweep generator mode to CW, center frequency to 800 MHz. 

m. Disconnect the detector RF receptacle from the BNC test cable and connect the 
RF voltmeter with 50 ohm termination to the BNC test cable. Rotate the sweep 
generator center frequency between 800 MHz and 950 MHz and note the minimum 
and maximum output level on the RF voltmeter. 

n. Rotate the center frequency between 900 MHz and 1300 MHz and note the 
minimum and maximum output level on the RF voltmeter. 

o. If the output level variation between 800 MHz and 1500 MHz is greater than 
:I: 1.5 dB, disconnect the RF voltmeter and connect the detector RF receptacle 
to the BNC test cable. Repeat Steps e through i and sel ect the values of A 1A2C24 
and A 1A2C26 to reduce the output level variation to less than :I: 1.5 dB. 

p. Repeat Steps m and'n. 

q. Once the level is flat within :1:1.5 dB between 800 MHz and 1300 MHz, note 
the average output level for use in a following step. The output level should 
be approxi mate I y -12. dBm. 

r. Disconnect the RF voltmeter from the BNC test cable and connect the detector 
RF input receptacl e to the B NC test cab I e. 

s. Disconnect the iumper wire between pins 9 and 11 on the rear panel 2·4 pin 
connector and connect it between pins 9 and 7. 

t. Disconnect the sweep generator RF output receptacle from the RFM-l1A 
MEASURE INPUT/RF OUTPUT 800-1288 MHz receptacle and connect it to 
the MEASURE I NPUT/RF OUTPUT .05-588 MHz receptacle. 

u. Set the sweep generator mode t08 f, center frequency to 250 MHz, sweep 
width to 520"MHz. 



-
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v. Observe the response curve on the oscilloscope. Set the sweep generator 
center frequency to 700 MHz and set the sweep width to 500 MHz. The 
fl atness should b~ ± 1.5 dB from 50 kHz to«lO MHz. 

w. Set the sweep generator mode to CW, center frequency to 50 kHz. 

x. Disconnect the detector RF input receptacle from the BNC test cable and 
connect the RF voltmeter with 50 ohm termination to the BNC test cable. 
Rotate the sweep generator center frequency between 50 kHz and 500 MHz 
and note the minimum and maximum output level on~ ;the RF voltmeter. 

y. Rotate the center frequency between 450 MHz and 600 MHz and note the 
minimum and maximum output level on the RF voltmeter. 

z. If the output" level variation between mini,mum and maximum is greater than 
±1.5 dB, disconnect the RF voltmeter and connect the detector RF input 
receptacle to the BNC test cable. Repeat Steps u and v and select the 
value of A1A2C27 to reduce the output level variation to less than ±1.5 dB. 
Repeat Steps w, x and y. 

laa. Once the output level is flat within ± 1.5 dB between 50 kHz and 600 MHz, 
the average 'output I evel on this band must equal the average output level 
on the 800 MHz to 1300 MHz band (Step q). This is achieved by selecting 
the value of attenuator pad A1A2R15, A1A2R16 and A1A2R17. Determine 
the number of dB that the 50 kHz to 600 MHz band average output level 
must be increased or decreased by to equal the SOO MHz to 1300 MHz band 
average output level and select the proper'resistor values from Table 4-16. 

TABLE 4-16. ATTENUATOR PAD RESISTOR VALUES 
, -, 

ATTENUATION ±5% ±5% 
SERIES SHUNT 

RESISTOR RESISTORS 

2 dB 12.n. 430.n. 
3 dB 16 .n. JOO.n. 
6 dB 39.n. 150~ 
7 dB 43.n. 130 .n. 
8 dB 51 .n. 120.n. 

10 dB 68.n. 100.n. 
11 dB 82.n. 91 .n. 
12 dB 91 .n. 82~ 
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abe Disconnect the RF voltmeter from the BNC test cable and the BNC test cable 
from the iunctio~ of A 1A2C22 and A1A2C23. Connect the coaxial cable 
center conductor from A1A2Al-4 and A1A2Al-3 to A1A2C22 and A1A2C23. 

ac. Disconnect cable, Wl, from A.TJ-J12 (front panel end). Connect the sweep 
generator RF output receptacle to AT1-J12 with a SO ohm BNC cable. Set 
ATl to-20dBm. 

ad. Connect the detector RF receptacle to the RFM-llA MEASURE INPUT/RF 
OUTPUT 0.05-S88 MHz receptacle. 

ae. Disconnect the iumper wire between pins 9 and 10 on the rear panel 24 pin 
connector. 

of. Set the sweep generator mode to b. f, center frequency to 2S0 MHz, and sweep 
width to approximately S20 MHz" . 

age Observe the response curve on the oscilloscope. Set the sweep generator 
center frequency to S2S MHz and the sweep width to lS0 MHz. The flatness 
should be ±l.S dB from SO kHz to 600 MHz. 

ah. Set the sweep generator mode to CW, center fr~uenc;:y to SO kHz. 

ai. Disconnect the detector RF input receptacle from the MEASURE INPUT/RF 
OUTPUT 0.OS-S88 MHz receptacle and connect the RF voltmeter with SO 
ohm termination to this receptacle. 

ai. Rotate the sweep generator center frequency between SO kHz and SOO MHz. 
The output level shou.ld be -20 dBm ± 1.S dB. 

ak. Rotate the sweep generator center frequency between 4S0 MHz and 600 MHz. 
The output level should be -20 dBm ± 1.S dB. 

al. If the output level variation is greater than ± 1.S dB from SO kHz to 600 MHz, 
disconnect the RF voltmeter from the MEASURE, INPUT/RF OUTPUT 0.OS-S99 
MHz receptacl e and connect the detector RFreceptaci e to this receptacl e. 
Repeat Steps af and ag and select the values of A lA2C28 and A lA2C29 to 
reduce the output I evel variation to I ess than ± 1. S dB. 

am. If the average output level is not -20 dBm, set the sweep generator mode to 
CW, and cer:'ter frequency to 250 MHz. 

an. Repeat Step ai. Select the value of attenuator pad A lA2R23, A lA2R24 and 
A lA2R2S to achieve the output level -20 dBm ± 1.S dB. The nominal value 
of the attenuator pad is 9 dB. Select the proper resistor values from Table 4-16. 



ao. Disconnect t~e RF voltme,ter from the MEASURE INPUT/RF OUTPUT 0.05-
588 MHz rec'eptpcle. ' Connect th~ detector RF input receptacle to the 
MEASURE ~NPUT/RFOUTPUT 800-1288 MHz receptacl'e. 

ape Disconnect the iumperwire betw~en pins 9 and 7 and connect it between 
pins 9 and 11 on the rear panel 24 pin connector. ' 

aq. "Set the sweep generator mOde to~f, center frequehcytc> 250 MHz, and 
sweep wi dth' to 520 MHz. " 

are Observe the response curve on the osciHoscope. Set the sweep generator 
center frequency to 525 MHz. Set the sweep width'tol50MHz. The 
flatness should be ± 1.5 dB between 100 MH'z and 600 MHz. 

as. Disconnect the detector from the MEASURE INPUT/RF OUTPUT, 800-1288 
MHz receptacle and connect the RF voltmeter with 50 ohm termination to 
this receptacl e. ", , 

at. Set the sweep generator mode 'to CW and cent·er frequency to 100 MHz. 

au. Rotate the sweep generator center frequency between 100 MHz and 500 MHz. 
The output I'evel should be -20 dBm± 1.5 dB. Rotate the center, frequency 
between 450 MHz and ~O MHz. The ou~put level should be -20 dBm ±1.5 dB. 

aVe If the output I~vel i~ not -20dBI'n±1.5 dB between 100'Ml-lz' and 600 MHz, 
a compromise must be made in the attenuator pad value selected in Step .(!In. 
Select a value for the attenuator pad that will produce the output levels on 
both bands as close as possible to -20 dBm ± 1.5 dB. 

ow. Disconnect the s~eep generator RF output cable from AT1-J12 and reconnect 
cable Wlto AT1-J12. 'Disconnect the RF voltmeter from the MEASURE 
INPUT/RF OUTPUT 800-1300. MHz receptaCle. Disconnect the iumper wire 
wire between pins 9 and 11 on the rear panel 24 pin conne~tor. 

,4.48.4 Broadband Amplifier Alignment (A lA2) 

a. Connect iumper wire~ between pins 9 (:1nd 7 and pins 9 and 10 on 'the rear 
panel 24 pi n connector.' ' 

b. Connect the sweep generator RF output receptacle ,to the MEASURE I NPUT/ 
RF OUTPUT 0.05-588 MHz receptacle using a 50 ohm BNC cable. 

. '. ., , . 
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c. Disconnect the BNC cable connector at A 1A4J3. Connect the detector 
RF input connector to this cabl e connector. Connect the detector output 
to the sweep generator demodulator input receptacle. 

d. Connect the sweep generator oscilloscope vertical connector to the oscillo
scope vertical input connector using a 50 ohm coaxial cable. 

e. Connect the sweep generator oscilloscope horizontal connector to the 
oscilloscope horizontal input connector using a 50 ohm coaxial cable. 

f. Set the sweep generator center frequency control to 250 MHz, sweep 
width :.control to approximately 520 MHz, 50 MHz markers on, and 
output I evel to -21 dBm. 

g. Set the oscilloscope timebase to external and adiust the horizontal ,and 
vertical amplitude controls and switches so that the display deflects 
approximately three-quarters of the CRT graticule. 

h. Adiust the sweep generator marker amplitude controls to display the 50 
MHz markers. Adiust the center frequency control if necessary to display 
all 50 MHz markers between 50 kHz and 500 MHz. 

i. Adiust the trimmer capacitors A1A2C10 and A1A2C11 and select A1A2C12 
for the flattest possible response curve on the osci 1I0scope. Readiust as 
necessary as there is interaction between the two adiustments. 

i. Set the sweep generator to sweep from 450 MHz to 600 MHz. 

k. Individually short one or more turns of A 1A2L2 and A 1A2L4 together 
using two insulated tuning sticks to obtain the flattest possible response . 
up to 600 MHz~ Solder the necessary turns together. Readiust the trimmer 
capacitors as necessary. 

I. Individually select resistors A 1A2R8 and A 1A2R13 as necessary to obtain 
the flattest overall response. Decrease the resistance to decrease the gain. 

m. Individually select resistors A 1 A2R18 and A 1A2R19 as necessary to obtain 
the flattest overall response. Do not decrease the value of A 1 A2R18 
or A 1A2R19 to less than 680 ohms as it will affect the bias of transistors 
A 1A2Q2 and A 1A2Q4. 

n. When the amplifier response is flat within ± 1.5 dB from 50 kHz to ,600 MHz, 
disconnect tHe detector RF input connector from the A 1A2 BNC cab'le and 
connect the RF voltmeter with 50 ohm load to this cable. 



o. Set the sweep generator to the CW mode, center frequency control to 
SO kHz, and the output level to -21 dBm. 

p. Vary the sweep generator center frequency control from 200 kHz to SOO 
MH~ and between 4S0 MHz and 600 MHz. The output level should be -21 
dBm ± 1.S dB. Use the signal generator to check the flatness from SO kHz to 
200 kHz. 

q. If the output level is not -21 dBm ± 1.S dB, the value of the S dB attenuator 
pad A 1A2R1 through A 1A2R3 must be selected. Select the proper resistor 
values from Jable 4-16. 

,r. Disconnect the RF voltmeter from the A 1A2A 1 BNC cable and connect the 
detector RF input receptacle to this cable. 

s. Disconnect the sweep generator RF output receptacle from the MEASURE 
INPUT/RF OUTPUT O. OS-S88 MHz receptacle and connect it to the 
MEASURE INPUT/RF OUTPUT 800-1288 MHz receptacle. 

t. Disconnect the iumper wire between pins 9 and 7 and connect it between 
pi ns 9 and 11 on the rear panel 24 pi n connector. 

u. Set the sweep generator mode to 6 f, center frequency to 87S MHz, sweep 
width to 160 MHz, and output level to -21 dBm. 

v. Note the response curve on the oscilloscope. Set the sweep generator center 
frequency to 1100 MHz and the sweep. wi dth to 420 MHz. The output level 
should be Hat within ±l.S dB from 800 MHz to 1300 MHz. 

w. Disconnect the detector RF input receptacle from the A 1A2A 1 BNC cable 
and connect the RF voltmeter with SO ohm load to this cable. 

x. Set the sweep generator mode to CW, center frequency to SOO MHz, and 
output level to -21 dBm. 

y. Rotate the sweep generator center frequency control between SOO MHz and 
9S0 MHz. The output level should be -21 dBm ± 1.S dB. Rotate the center 
frequency control between 900 MHz and 1300 MHz. The output level shoul d 
be -21 dBm ± 1 • S dB. 

z. If the output level is not -21 dBm ±l.S dB between 800 MHz and 1300 MHz, 
a compromise must be made inthe alignment performed in steps f through 0 

to make the output levels on both bands as close as possible to -21 'dBm ±l.S dB. 
If realignment is necessary, repeat Steps f t hru·' y. 

aa. Set the sweep generator output I evel to - 1 dBm. Rotate the center frequency 
control between 900 MHz and 1300 MHz. The output level should be -007S dBm 
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± 1 .25 dB (-2 dBm to -+0.5 dBm). Rotate the center frequency contro I from 
800 MHz to 950 MHz. The output level should be -0.75 dBm ±1.25 dB 
(-2 dBm to -+0.5 dBm). 

abe If the output level is not within tolerance between 800 MHz and l:l>O MHz, 
the amplifier must be realigned so that it is not in compression with ,a 
measure input I evel of - 1 dBm. 

11 MHz and 2 MHz IF Ampl ifier AI ignment (A 1A3) 

a. Disconnect the iumper wire between pins 9 and 11 on the rear panel 24 pin 
connector. Connect a iumper wire between pins 9 and 10. 

b. Disconnect the phono plug from A 1A4J4 and connect the phono plug to the 
B NC to phono pi ug adapter. Connect the B NC to phono pi ug adapter to 
the signal generator RF output connector via a 50 ohm BNC cable. Set 
the signal generator frequency to 11 MHz and set the output level to -39 dBm. 

c. Connect a BNC test cable to the 24 pin connector on the rear panel; center 
conductor to pin 24 and shield to pin 12. Connect the 9 MHz signal source 
to the BNC test cable connector. Set the 9 MHz signal source output level 
to 125 mV rms. . 

d. Set the front panel MEASURE MODE BANDWIDTH switch to the IN-NARROW 
position, MEASURE SENSITIVITY switch to the HIGH position, and the 
MEASURE SENSITIVITY control to 20 mY. 

e. Connect the oscilloscope 10 X probe to the iunction of A 1A3R2 and 
A 1A3R3. Adiust A 1A3L 1 for maximum ampl itude at 11 MHz. The level 
should be ~ mV p-p approximately. 

f. Connect the oscilloscope 10 X probe to the iunction of A 1A3C7 and A 1A3R6. 
Adiust A 1A3L2 for maximum ampl itude at 11 MHz. The level should be 120 
mV p-p approximately. 

g. Connect the oscilloscope 10 X probe to the iunction of A 1A3L6 and! A 1A3R28. 
The level should be 95 mV p-p approJdmately. 

h. Set the MEASURE MODE BANDWIDTH switch to the OUT-WIDE position. 
Adjust Al A3R17 for same level measured in step g. If A 1A3R17 has in
sufficient range to obtain the same level as in step g, increase the value 
of A 1A3R12 slightly and repeat steps d through f. 

i. Set A lA3R31, A lA3R40 and A 1A3R47 to mid-range. Connect the ()scilloscope 
10 X probe to A 1A3-6., Adiust A lA3L8 for maximum ampl itude. Adiust 
A 1A3R40 for a level of 2. 1 V p-p approximately. 



k. Set the MEASURE SENS ITIVITY switch to the NORMAL position. Connect 
the oscilloscope 10 X probe to A lA3Ul-5. Adjust A 1A3L 13 for maximum 
amplitude at 9 MHz. The level should be 370 mV p-p approximately. 

I. Disconnect all jumper wires. test cables and test equipment previously 
installed e:xcept the wire between pins 9 and 10 on the rear panel 24 pin 
connector. 

m. Install the RFM-11A into the mainframe using the RFM module extender test 
jig. Install the FIM and MDM-1 into the mainframe. 

n. Set the mainframe MODE switch to the MEAS position and the MEASURE 
MODE AUDIO OUTPUT switch to the IN-BEAT NOTE position. Set the 
FIM RANGE switch to ZERO and zero the FIM meter with the ZERO control. 
Set the FIM RANGE switch to the 5 kHz position. Set the MDM-1 MTR 
switch to the LIM-IN position. Set the RFM-11D MEASURE MODE BAND
WIDTH switch to the IN-NARROW position and verify that the NARROW 
lamp is lit. Set the RFM-11 D MEASURE SENS ITIVITY switch to the NORMAL 
position and the MEASURE SENSITIVITY control to the fully cw position 
(0.64 mY). 

o. Set the mainframe Frequency switches to a frequency above 11 MHz that 
does not produce I imiter current on the MDM-1 meter due to internal spurs. 
Connect the signal generator RF output receptacle to the RFM-11A MEASURE 
I NPUT/RF OUTPUT 0.05-588 MHz receptacle. Set the signal generator 
frequency to that of the mainframe and the output level to the minimum level 
required to produce a beat indication on the BEAT lamp and the speaker. 

p. Zero beat the signal generator to the mainframe and reduce the signal 
generator output I evel to -51 dBm. 

q. Adjust A 1A3R31 to obtain red-line limiter current on the MDM-1 meter. 

r. Set the RFM-11A MEASURE SENSITIVITY control to the fully ccw position (20 mY) 
and set the signal generator output level to -21 dBm. 

s. Adjust A 1A3R64 to obtain red-I ine limiter current on the MDM-1 meter. 

t. Repeat Steps p through s until the MEASURE SENSITIVITY control range is 
exactly 30 dB (0.64 mV to 20 mV). 

u. Set the RFM-11A MEASURE SENS ITIVITY switch to the HIGH position and 
the MEASURE SENSITIVITY control to the 20uV position. 
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v. Set the signal generator output level to -81 dBm~ Adiust A 1A3R40 
to obtain red-line limiter current on the MDM-1 meter. 

w. Temporarily disconnect the signal generator from the RFM-11A and 
verify that the MDM-1 meter indication is zero. If the meter does rlot 
indicate zero, set the mainframe Frequency switches to a frequency that 
internal spurs do not produce I i miter current on the MDM-1 meter. 

x. If Step q was performed, repeat Steps n through v. 

y. Set the signal generator output level to -51 dBm. 

z. Set the RFM-11A MEASURE SENS ITIVITY control to the fully ccw position 
(640 uV) and verify that the MDM-1 meter indicates red-line limiter currnet. 

aa. Set the MEASURE SENS ITIVITY switch to the NORMAL position and! the 
MEASURE SENS ITIVITY control to the 10 mV position. Adiust the s'ignal 
generator output level to obtain red-line limiter current on the MDM-1 
meter. The signal generator output level should be -27 dBm ±3 dB. 

abe Repeat Step aa except substitute 0 .• 5mV for 10 mV and -33 dBm ±3 dB for 
-27 dBm ±3 dB. 

ac. Repeat Step aa except substitute 2.5 mV for 1 mV and -39 dBm ±3 dB for 
-27 dBm ±3 dB. 

ad. Repeat Step aa except substitute 1.25 mV for 10 mV and -45 dBm ±3 dB 
for -27 dBm ±3 dB. 

ae. Set the RFM-11A MEASURE SENSITIVITY switch to HIGH and the control 
to 640 uV. Adiust the signal generator output level to obtain red-line 
I imiter current on the MDM-1 meter. The signal generator output level 
should be -51 dBm. 

af. Repeat Step ae except substitute 320 uV for 640 uV and -57 dBm ±3 dB 
for -51 dBm. 

age Repeat Step ae except substitute 160 uV for 640 uV and -63 dBm ±3 dB 
for -51 dBm. 

ah. Repeat Step ae except substitute 80 uV for 640 uV and -69dBm ±3 dB 
for -51 dBm. 



ai. Repeat Step ae except substitute 40 uV for 640 uV and -75 dBm ±3 dB 
for -51 dBm. 

aj. Repeat Step ae except substitute 20 uV for 640 uV and -81 dBm for -51 dBm. 

ak. Set the mainframe Frequency switches to 1 MHz and the RFM-11A MEASURE 
SENSITIVITY switch to NORMAL. Set the signal generator frequency to 1 
MHz and set the output level to produce a zero beat note/lamp indication. 
Zero beat the signal generator to the mainframe and reduce the signal 
generator output_level. to-obtain-red-ltna'iUmi.te.r:cutreNL.cm:~ MI;)M",l 
meter. The signal generator output level should be 675 uV ±225 uV rms 
(450 uV to 900 uV rms). 

al. Repeat Step ak at 50 MHz and every 50 MHz up to 550 MHz and at 588 MHz. 

am. Set the mainframe Frequency switches to a frequency above 811 MHz that 
does not produce I imiter current due to internal spurs. Disconnect the 
signal generator from the RFM-l1A 0.05-588 MHz MEASURE INPUT/RF 
OUTPUT receptacle. Connect the signal generator RF output receptacle 
to the RFM-11A 800-1288 MHz MEASURE INPUT/RF OUTPUT receptacle. 
Set the signal generator frequency to that of the mainframe and set the 
output level iust high enough to produce a beat note/lamp indication. Set 
the RFM-l1A MEASURE SENSITIVITY switch to the HIGH position. 

an. Zero beat the signal generator with the mainframe and reduce the signal 
generator output level to -81 dBm. 

ao. Adiust the RFM-11A MEASURE SENSITIVITY control to obtain red-line 
limiter current on the MDM-l. It should indicate approximately 20 uV. 

ape Set the signal generator output level to -75 dBm. Adiust the MEASURE 
SENSITIVITY control to obtain red-line limiter current. It should indicate 
approximately 40 uV. 

aq. Repeat Step ap except substitute -69 dBm for -75 dBm and 80 uV for 40 uV. 

ar. Repeat Step ap except substitute -63 dBm for -75 dBm and 160 uV for 40 uV. 

as. Repeat Step ap except substitute -57 dBm for -75 dBm and 320 uV for 40 uV. 

at. Repeat Step ap except substitute -51 dBm for -75 dBm and 640 uV for 40 uV. 

au. Set the signal generator outplt level to -45 dBm. Set the MEASURE 
SENSITIVITY switch to NORMAL and adiust the MEASURE SENSITIVITY 
control to obtain red-line limiter current on the MDM-1. It should indicate 
approxi matel y 1 0 25 m V • 
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av. Repeat Step ap except substitute -39 dBm for -75 dBm and 2.5 mV for 40 uV. 

aWe Repeat Step ap ~xcept substitute -33 dBm for -75 dBm and 5 mV for ,40 uV. 

ax. Repeat Step ap except substitute -27 dBm for -75 dBm and 10 mV for 40 uV. 

aye Repeat Step ap except substitute -21 dBm for -75 dBm and 20 mV for 40 uV. 

az. Set the mainframe Frequency switches to 800 MHz and the RFM-11A 
MEASURE SENSITIVITY control to 0.64 mY. Set the signal generator. 
frequency to 800 MHz and set the output level high enough to produce a 
zero beat note/lamp indication. Zero beat the signal source to the 
mainframe and reduce the signal generator output level to obtain red-line 
limiter current on the MDM-1. The signal generator output level should be 
700 uV ±300 uV rms (400 uV to 1000 uV). 

baa Repeat Step av at 850 MHz and every 50 MHz up to 1288 MHz. 

bb. Disconnect the signal source from the RFM-11A. 

4.48.6 Gen Mod Cal Adiustment 

a. Set the mainframe MODE switch to the GEN MOD CAL position and the 
RFM-11A MEASURE MODE BANDWIDTH switch to the OUT-WIDE lposition. 
Set the RFM-11A A 1A3R47 to mid-range. 

b. Select the value of A 1A4R35 to obtain a limiter current indication of 
approximately 15 on the 18 kHz scale. 

c. Readiust A 1A3R47 to obtain a limiter current indication of exactly 15 on 
the 18 kHz scale. 

d. Remote the MDM-1 from the mainframe and install the OAM-1. Calibrate 
the OAM-1 and verify that the CRT trace can be positioned above and below 
the CARRIER SET line of the graticule with the OAM-1 CARRIER LEVEL 
control. 

4.48.7 RF Output Leveling 
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a. Set th~ mainframe MCD E switch to the GEN position, Frequency switches to 
250 MHz and the RFM-l1A RF OUTPUT switch to -30 dBm. 
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,4.49. 1 

b. Connect the RF voltmeter with 50 ohm termination to the RFM-llA a .• 05-588 
MHz·MEASURE INPUT/RF OUTPUT receptacle. 

c. Adiust the mainframe A lA2R31 to obtain -30 dBm on the RF voltmeter. 
Rotate the mainframe Frequency switches to each position (100 MHz control 
o to 5 only). The RF output shall be -30 dBm ±3 dB (-33 dBmto -·27 d.Bm) from 50 kHz 
to 500 MHz. 

FAULT ISOLATION PROCEDURES (MODEL RFM-llA MODULE) 

Fault isolation procedures are presented to provide a guide in servicing the 

RFM-llA. The procedures follow the sequence of the minimum performance 

checkout procedures, Section 4.47, with each subsection keyed to the paragraph 

in Section 4.47 that first indicates a fault. When a fault is noted during RFM-llA 

operation, proceed as follows: 

a. Perform minimum performance checkout procedures in Section 4.47. 

b. Start fault ~solation procedures at the point where minimum performance 
cannot be sati sfi ed. 

c. When the fault is isolated to a function, such as the 11 MHz amplifier, 
refer to the alignment procedure for that function in Section 4.48 and 
check al ignment of that function before proceeding with fault isolation. 

d. After a fault is. repaired, complete the minimum performance checkout 
procedure to determine if further alignment is necessary. 

Output Level Not Within Tolerance (4.47. 2-d and 4.47.2-e) 

a. Check al ignment of broadband amp I ifier as in Paragraph 4.48. 1. 

b. Check alignment of RF switch as in Paragraph 4.4803. 

c. Check step attenuator, A Tl. 

d. Check 700 MHz multiplier as in Paragraph 4.48.2. 

e. Check RF output leveling as in Paragraph 4.48.7. 

f. Check mainframe as in mainframe section of manual. 
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4.49.2 Measure Mode Sensitivity Not Within Tolerance (4.47.3-f) 

a. Check measure input sensitivity al ignment beginning at Paragraph 4.,48.5-m. 

b. Check 11 MHz IF alignment as in Paragraph 4.48.5. 
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i~.50 TEST EQUIPMENT REQUIRED (MODEL RFM-10B MODULE) 

The test equipment re,quirements of the Model RFM-10B are identical to those of 

the Model RFM-l0A (refer to Table 4-5). 

i~.51 MINIMUM PERFORMANCE CHECKOUT PROCEDURE (MODEL RFM-l0B MODULE) 

The minimum performance checkout procedure for the Model RFM-l0B is the same 

as that for the Model RFM-10A with the following exceptions (refer to Paragraphs 

4. 11 thru 4. 11. 3): 

a. The Measure Mode Sensitivity Check should require that the MEASURE 

SENSITIVITY switch and the signal generator level be set t'o 0.6 mY. 

At 52 ALlGNMBNT AND ADJUSTMENT (MODEL RFM-10B MODULE) 

The alignmf;)nt and adiustment procedure for the Model RFM-l0B is the same as for 

the Model RFM··10A with the following exceptions (refer to Paragraph 4. 12 thru 

4. 12.6): 

a) There is an additional figure, Figure 4-56, BROADBAND AMPLIFIER ASSEMBLY, 

,A lA2. (RFM~..10B). 

b) The MEASURE INPUT SENSITIVITY ALIGNMENT: 

1) Step b should have the attenuator output level set at 60 uV. 

2) Step c should have the MEASURE SENSITIVITY control set to 60 uV. 

3) Step h should have the signal source output level set to 2 uV. 

4) Step m shoul d have the signal source output I.evel set to 80 uV. 

5) Step n should have the signal source output level set to 2.4 mY. 

c) There is an additional al ignment procedure for the A lA2 assembly, as follows: 
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FIGURE 4-56. BROADBAND AMPLIFIER ASSEMBL V, A 1A4 (RFM-10B) 
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4.52. 1 Broadband Ampl ifier AI ignment (A 1A2) 

a. Connect the sweep generator RF output to the MEASURE INPUT on the Model 
RFM-10B. . 

b. Connect terminals 9 and 10 of the test connector together. 

c. Connect the BBA (A 1A2) RF output to the detector RF input using the BNC 
to phono jack adapter. 

d. Connect the detector dc output to the sweep generator demodulator input iack. 

e. Connect the sweep generator vertical output. iack to the dc ampl ifier input iack. 

f. Connect the dc amplifier output to the oscilloscope vertical input iack. 

g. Connect the sweep generator horizontal output to the oscilloscope external 
horizontal input. 

h. Set the sweep generator output level to -33 dBm. 

i. Set the oscilloscope controls as required to display the 50 kHz to 500 MHz 
response of the BBA ampl ifier. 

k. Set the 50 MHz harmonics switch on the sweep generator on. 

I. Individually short one or more turns of A 1A2L 1, A 1A2L2, A 1A2L4 and A 1A2L5 
together using two insulated tuning sticks, to obtain the flattest possible response 
curve. Sol der the necessary turns together. 

m. To increase the level at the low frequency end, increase the value of A 1A2R14. 

n. If the high frequency gain is still too high or the amplifier has tendencies to 
oscillate, reduce the value of A 1A2R16 and/or increase the value of A 1A2R8 
until the required flatness at the high frequencies is obtained or the oscillation 
ceases. 

o. Once the response curve is flat within ± 1.5 dB, disconnect the detector from 
the ampl ifier output and replace with an RF voltmeter. Set the sweep generator 
mode switch to the CW position. The amplifier RF output level should be -13 
dBm +3 -0 dB. Rotate the sweep generator center frequency control from 50 kHz 
to 500 MHz. The level should not change more than ±1.5 dB -11.5 dBm. 
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4'.53 FAULT ISOLATION PROCEDURE (MODEL RFM-10B MODULE) 
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The fault isolation pr<?cedure for the Model RFM-10B is the same as that for the 

Model RFM-10A with the following exception (refer to Paragraph$4. l3 thru 4. 13.2). 

a) The Output Level Not Within Tolerance section should also refer to paragraph 4 
for broadband amplifier al ignment. 



4 .• 54 TEST EQUIPMENT REQUIRED (MODEL RFM-l0A AND RFM-l0B MODULES) 

The test equipment r~uired for the checkout, al ignment, cal ibration and trouble':' 

shooting is tabulated in Table 4-17. Minimum parameters are provided to'aid in 

the selection of the equivalent types. 

TABLE 4-17 
TEST EQUIPMENT REQUIREMENTS FOR MODELS RFM-l0A AND RFM-l0B 

INSTRUMENT MINIMUM PARAMETERS RECOMMENDED MODEL 

Sweep Generator Frequency range: 50 kHz to 512 MHz Wavetek ~del 2001 
I Output level: -41 dBm to.o dBm 

RF Detectc.r Frequency range: 50 kHz to 512 MHz Wavetek Model 0152 

Signal Gelnerator Frequency range: 50 kHz to 500 MHz Singer Model FM-2748 
Level: -101 dBm to 0 dBm 
Output impedance: 50 0 hms 

()sc ill oscope wi th Frequency response: 15 MHz Tektronix Model 454 
10 X Prolbe Vertical sensitivity: 5 mV /cm 

RF voltmeter with Frequency response: 50 kHz to 512 MHz Hewl ett-Packard 
50 ohm load & T Level: +6 dBm to -40 dBm. Model 3406A/ 

11063A/6064 

DC Digital Voltmeter ' Level: -23 mV dc Hewl ett-Packard 
Accuracy: ±1% Model 3440A 

Power Supply Level: 9 V dc at 250 mA Hewl ett-Packard 
Model 721A 

Radio Interference/ Frequency resppnse: 250 MHz Singer Model NM-30 
Field Intensity Meter Level: 50 uV to 500 uV 

s~ MHz Signal Source Frequency range: 9 MHz Singer Model FM-2748 
Level: 100 mV rms 
Impedance: 50 ohms 

Mainframe/RF Module/ Required for testing RFM-l0A and Singer Model FM-l0C 
FIM Module/MDM-l RFM-l0B Modules Mai nframs with RF, 
Module/OAM-l Module OAM-l, FIM and 

MDM-l Modul es 
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Table 4-17. Test Equipment Requirements for Models RFM-1()\ and RFM-10B (Cont.) 

INSTRUMENT MIN IMUM pARAMETERS RECOAMENDED MODEL 

RF Module extender iig Required for testing RFM-10B and Singer Model PC-2652 
RFM-10B Modules 

Connector 24 pin, female Singer PiN 1-910072-002 

Connector BNC Singer PiN 1-910022-004 

Connector Push-on Singer PiN 1-910173-001 

Resistor 200 ohms, £'5%, 1/4 watt Not appl icable 

4.55 MINIMUM PERFORMANCE CHECKOUT PROCEDURE (MODEL RFM-l0A A~DvtFM~ lQB 
MODULES) 

4.55. 1 Power Requirements 

All power required by the RFM-l0A or RFM-l0B is suppl ied by the mainframe. 

4.55.2 Output level Check 

a. Install either the RFM-l0A or RFM-l0B into the mainframe left-hand compartment. 
Connect the RF voltmeter with the 50 ohm termination to the RF OUTPUT iack of 
either the RFM-10A or RFM-l0B module. Set mainframe MODE switch to GEN. 

b. Set the RF OUTPUT attenuator to -93 dBm. 

c. Set the mainframe frequency switches to 100.0000 MHz and the 0-100 Hz 
control to the OUT position. 

d. The RF voltmeter should ind-icate 500 uV ±3 dB (354-707 uV rms). 

e. Repeat step 4.55.2-d at 50 kHz, 1 MHz, 10 MHz, 50 MHz and every 50 MHz 
up to 512 MHz. 

4.55.3 Measure Mode Sensitivity Check 
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a. Set the mainframe MODE switch to MEAS, MEASURE MODE AUDIO OUTPUT 
switch to IN-BEAT NOTE, GENERATOR MODULATION switch to OUT-OFF and 
frequency switches to 1M MHz. ' 

b. Set the RF module MEASURE MODE BANDWIDTH switch to OUT-WIDE. Set the 
MEASURE SENSITIVITY switch and MEASURE SENSITIVITY control to 0.64 mV for the 
RFM-l0A or 0.064 mV for theRFM-l0B. ' 



c. Connect the signal generator to the RF modul e MEASURE I NPUT connector. 
Set its frequency to 151 MHz and level to eitherO.64 mV rms or 0.064 mV rms respectively. 

d. Insert the MDM-·l module into the right-hand compartment and the FIM module 
in the center compartment. Set the MDM-l MTR switch to the LIM(lN) position. 

e. Adjust the 'signal generator frequency slightly to obtain a zero beat indication 
on the FIM BEAT lamp. 

f. The MDM-l meter should indicate "red-lineo II If not, readjust the signal 
generator output level to obtain exactly "red-line" on the MDM-l meter. The 
signal generator output level should be 0.64 mV rms ±3 dB (0.45 mV to 0.89 mY) for 
the RFM-l0A or 0.064 mV rms ±3 dB (0.045 mV to 0.089 mY) for the RFM-10B. 

4.56 ALIGNMENT AND ADJUSTMENT (MODEL RFM-l0A AND RFM-l0B MODULES) 

NOTE: 
The al ignment and adjustment procedure is performed with the 
RFM-l0A or RFM-l0B disconnected from the mainframe so that 
no problem in the mainframe will affect the alignment of either the 
RFM-l0A or RFM-l0B. Refer to Figures 4-57 thru 4-59 for test 
point and trimmer locations. Remove the five screws from the 
back of the RFM-l0A or RFM-10B and slide the cover off. 

4.56. 1 BrocJdband Amplifier Alignment (A 1A4) 

a. Place the connector PiN 1-910072-002 onto its mating plug on the rear panel 
of either the RFM-10A or RFM-10B. Make up a BNC to "push-on" connector cable 
adapter (using the push-on connector PiN 1-910173-001) with an overall length 
of approximately 10". 

b. Connect the power supply positive lead to pin 9 and the negative lead to 
terminal 21 of the rear panel 24 pin connector. Disconnect the positive 
lead of the A 1A4C35 from the circuit board. 

c. Connect the sweep generator RF output connector to the rear panel RF input 
connector, P1, of either the RFM-10A or RFM-10B,using the 10" BNC to 
"push-on" cable adapter made up in Step a. 

d. Disconnect BNC coaxial cable W1 from A 1 A4J2 and connect A 1A4J2 to 
the detector RF input with a 6" to 12" 50 ohm BNC cable. 

e. Connect the detector dc output to the sweep generator demodulator input 
connector. 
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f. Connect the sweep generator oscilloscope vertical connector to the osciUo
scope vertical input connector using a 50 ohm coaxial cable. 

g. Connect the sweep generator oscilloscope horizontal connector to the oscillo
scope horizontal input connector using a 50 ohm coaxial cable. 

h. Set the sweep generator center frequency control to 250 MHz, sweep width 
control to approximately 520 MHz, 50 MHz marker switch on, and output 
level to -33 dBm. . 

AlA2 

7 
• 
G • • 5 

FIGURE 4-57. BROADBAND AMPL IFIER ASSEMBL V, ·A 1A2 (RFM-10B) 
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i. Set the oscilloscope timebase to external and adiust the horizontal and 
vertical amplitude controls and switches so that the display deflects 
approximately t,hree-quarters of the CRT graticule. 

k. Adiust the sweep generator marker arrplitude centrols to display the 50 MHz 
markers. Adiust the center frequency control,if necessal)S to display all 
50 MHz markers between 50 kHz and 500 MHz. 

I. Adiust trimmer capacitors A lA4Cl0, A lA4Cl1, A 1A4C22 and A 1A4C24, 
and select A 1A4C12 and A 1A4C23 for the flattest possible response curve 
on the osc'illoscope. Readiust as necessary as there is interaction between 
the adiustments. 

m. Individually short one or more turns of A 1A4L2, A 1A4L4, A lA4L6 and AIA4L8 
together, using two insulated tuning sticks, to obtain the flattest possible 
response from 50 kHz to 512 MHz. Solder the necessary turns together. 
Readiust the trimmer capacitors as necessary. 

n. Individually select resistors A 1A4R5, A 1A4R13, A lAAR19 and A lA4R25 
as necessary to obtain the flattest overall response. Decrease the resistance 
val ues to d~crease the gai n. 

p. If the high frequency gain is too high or the ampl ifier has tendencies to 
oscillate, reduce the values of A lA4R20 and A lA4R26 until the required 
flatness at the high frequency end is obtained or the oscillations cease. 

r. After the response curve is flat within ± 1 dB from 50 kHz to 512 MHz, 
disconnect the detector from A lA4J2 and connect the ~F vQltme\t.~r .. 
A 1A4J2. Set the sweep generator to the CW mode. The output level at 
A 1A4J2 should be 0 dBm ± 1 dB. Rotate the sweep generator center 
frequency con'trol from 50 kHz to 512 MHz. The level shoul d not vary 
more than ± 1 dB from 0 dBm. 

s. Rotate the sweep generator center frequency control to 250 MHz. Adiust 
the sweep generator output level,if necessary~to obtain exactly 0 dBm on 
the ~ vo1tm~t~r,.. . 

t. Disconnect the ~ voltm~ter. from A 1A4J2 and connect the 50 ohm BNC 
, load to A lA4J2. Set the sweep generator to the 6 f mode. Conne~t a 

iumper between pin 9 and pin 10 on the rear panel 24 pin connector. 

u. Solder the positive lead of A1A4C35 in its printed circuit pad connected to 
A lA4L 9. Remove fhe negative I ead of A 1A4C35 from its printed ci~cuit pad. 
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Solder the center conductor of a BNC test cable to the negative lead of 
A 1A4C35 and solder the shield to ground. Connector the detector to this 
BNC cable. 

CAUTION 
ae careful not to short the case of A 1 A4Q9 to ground 
as it is internally connected to the collector. 

v. Select the values of A 1A4R42, A 1A4C32 and A 1A4C"34 to obtain the 
flattest possible response. Capacitor A 1A4C32 may be deleted if ne~essary. 

w. Set the sweep generator to the CW mode. Set the center frequency to 
250 MHz. The output level at A 1A4J4 should be +4 dBm :1:2 dB. 

x •. Disconnect the BNC cable from A 1A4C35 and solder the negative lead 
of A 1A4C35 to the printed circuit pad. 

y. Disconnect the BNC to push-on cable adapter from the sweep generator RF 
output connector and connect it to the signal generator RF output receptacle. 

z. Disconnect the BNC 50 ohm load from A 1A4J2 and connect the RF VQlt
meter to A·1A4J2. 

oa.· Set the signal generator frequency to 50 kHz and the output level to produce 
+6 dBm on the ~F voltme,ter. 

lOb. Reduce the signal generator output level .10 dB and reduce the ~f. .voltaehaf 
range 10 dB. The ~ voltmet:er should read -3 dBm minimum. 

ac. Repeat steps aa and ab at 1 MHz, 10 MHz, 50 MHz, and every 50 ,MHz up to 
512 MHz. . 

ad. Connect the digital voltmeter between pin 3 of the 24 pin rear panel connector 
and the chassis. 

ae. Set the signal generator frequency to 50 kHz and the output to produce 0 dBm 
on the ~F voltmeter and observe the digital voltmeter indication. 

af. Select the value of A 1A4R31 until the indication on the digital voltmeter is 
approximately -20 mV dc. (Increasing A 1A4R31 increases the voltclge.) . 

age Set t.he signal generator frequency to 512 MHz and adiust the output level to 
obtain 0 dBm on the RF voltmeter,. 
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ah. If the voltage on the digital voltmeter is more negative than -23 mV dc, add 
capacitor A 1A4C28 across A 1A4R31 (value from 1 pF to 5 pF DM-15) until 
the .voltage is approximately equa.1 to that at 50 kHz. If the voltage is less 
negative than -17 mV dc, add capacitor A 1A4C26 across A lA4R30 (value 
from O. 1 pF to 1.0 pF tubular PiN 1-900066-001) until the voltage is 
approximately equal to that at 50 kHz. 

ai. Repeat Step ae at 1 MHz, 10 MHz, 50 MHz and every 50 MHz up to 
512 MHz. Maintain the amplifier output level at 0 dBm at each frequency. 
The voltage should not vary greater than ±3 mV dc from the voltage observed 
at 50 kHz. 

11 'MHz and 2 MHz IF Amplifier Alignment (A lA3) 

a. Disconnect the phono plug from A 1A4J4 and connect the phono plug to the 
B NC to phono pi ug adapter. Connect the B NC to phono pi ug adapter to the 
signal generator RF output connector via a 50 ohm BNC cable. Set the signal 
generator frequency to 11 MHz and set the output I evel to -39 dBm. 

b. Connect a B NC test cabl e to the 24 pi n connector on the rear panel; center 
conductor to pin 24 and shield to pin 12. Connect the 9 MHz signal source 
to the .BNC test cable connector. Set the 9 MHz signal source output level 
to 125 mY nns. 

c. Set the f.·ont panel MEASURE MODE BANDWIDTH switch to the IN-NARROW 
position, MEASURE SENS ITIVITY switch to the HIGH position, and the 
MEASURE SENSITIVITY control to 2Q;vVon the RFM-10Aor 2 uVontheRFM-10B. 

d.Connect the .oscilloscope 10 X probe to the iunction of A lA3R2 and A lA3R3. 
, Adiust A1A3L 1 for maximum amplitude at 11 MHz. The level should be " 

approximately \.30 mV p-p. 

e. Connect the oscilloscope 10 X probe to the iunction of A 1A3C7 and A lA3R6. 
Adiust A lA3L2for maximum amplitude at 11 MHz. The level should be approximately 
120 mVp-pi ' " . 

f. Connect the oscilloscope 10 X probe to the iunction of A 1A3L6 and A 1 A3R28. 
The leve1 should beapprOxhnatetY'95<inV l pl,. . 

g. Set the MEASURE MODE BANDWIDTH switch to the OUT-WIDE position. 
Adiust A lA3R17 (Wideband Gain Equalization) for same level measured in 
step f. I: A lA3R17 has insufficient range to obtain the same level.as in Step f, 
increase the value of A1A3R12 slight.ly and repeat$teps c through f. 

h. Set A lA3R31, A lA3R40 and A lA3R47 to mid-range. Connect the oscilloscope 
10 X probe to A 1 A3-6. Adiust A1 A3L8 for maximum amp'itude. Ad.iust A 1A3R40 
(High Sense Gain Adi.) for a level of ilppro)c'mr.d'ely~2.1 V~p::'p. 
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i. Set the MEASURE SENSITIVITY switch to the NORMAL position. Connect 
the oscilloscope 10 X probe to A1A3Ul-5. Adjust A1A3L13 for maximum 
amplitude at 9 MHz. The level should be bpproxil'!'ately:370 mV·p·p. 

k. Disconnect all iumper wires, test cables and test equipment previously 
installed, except the wire between pins 9 'lnd 10 on the rear panell 24 pin 
connector. 

Broadband Amplifier Alignment (A lA2) (RFM-l0B only) 

a. Connect the sweep generator RF output receptacle to the MEASURE INPUT 
receptacle using a 50 ohm BNC cable. 

b. Disconnect the BNC cable connector at A lA4J3 •. Connect the de'tector RF 
input connector to this cable connector. Connect the detector output to 
the sweep generator demodulator input tack. . 

c. Connect the sweep generator oscilloscope vertical connector to the oscilloscope 
vertical input connector using a 50 ohm coaxial cable. 

d. Connect the sweep generator oscilloscope horizontal connector to the 
oscilloscope horizontal input connector using a50 ohm coaxial cable. 

e. Set the sweep generator center frequency control to 250 MHz, sweep width 
control to approximately 520 MHz, 50 MHz marker switch on, and output 
level to -21 dBm. 

f. Set the oscilloscope timebase to external and adiust the horizontall and vertical 
amplitude controls and switches so that the display deflects approximately 
three-quarters of the CRT graticule. . 

g. Adiust the sweep generator marker amplitude controls to display the 50 MHz 
markers. Adiust the center frequency control if necessary to display all 
50 MHz ~arkers b~tween 50 kHz and 500 MHz. 

h. Adjust trimmer capacitor A lA2Cll and select A lA2C1.2 for the flattest possible 
response curve on the oscilloscope. Readiust as necessary as there is interaction 
between the two adj ustments. 

i. . Individually short one or more turns of A lA2L2 and A lA2L4 together using 
two insulated tuning sticks to obtain the flattest possible response up to 
512 MHz. Solder the necessary turns together. Readiust the trimmer capacitors 
as necessary. 

k. Individually select resistors Al A2R8 and A lA2R13 as necessary to obtain the 
flattest overall response. Decrease the resistance'to decrease the gain. 



I. Individually select .. esistors A lA2R18 and A lA2R19 as necessary to obtain 
the flattest overall response. Do not decrease the value of A1A2R18 or 
A lA2R19 to less than 680 ohms as it will affect the bias of transistors 
A 1A2Q2 and A 1A2Q4. 

m •. When the amplifier response is flat within :1:1.5 dS from 50 kHz to 51·2 MHz, 
disconnect the detector RF input connector from the A 1 A2 BNC cabre and 
connect the RF voltmeter to this cable. 

n. Set th~ sweep gener~tor to the CW mode, center frequency control to 50 kHz, 
. and the output I evel to .. 41~dam <t 

p. Vary the sweep generator center frequency'control from 50 kHz to 512 MHz. 
The output level should be-21dBm :1:1.5 dB. 

r.lf the output level is not-..2,ldBm :1:1.5 dB, the value of the 3 dB attenuator pad 
A 1A2Rl through A 1A2R3 must be changed. Select the proper resistor values 
from Table,4-18. . 

TABLE 4-18.· ATTENUATOR PAD RESISTOR VALUES 

ATTENUATION :1:5% :1:5% 
SERIES SHUNT 

RESISTOR RESISTORS 

2, dB 12 .A. 430 .n. 
3 dB 16 .A. 300.n. 
6 dB 39.A. 150 .n. 
7 dB 43 .A. 130 .n. 
8 dB 51 .A. 120 .A. 

10 dB 68 .A. 100 .n. 
11 dB 82 .A. 91 .n. 

12 dB 91 .A. 82 .n. 

s. Set the sweep generator output level to -21 dBm. Rotate the center freCJjency 
control from 50 kHz to 512 MHz. The output level should be -0.75 dBm 
:I: 1,.25 dB (-2 dBm to iO. 5 dBm). 

t. If the output level is not within tolerance the amplifier must be realigned 
so that it is not in compression with an input level of -21 dBm. 
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u. Disconnect all test equipment and associated cableS from the unit. Reconnect 
all internal cables within the instrument. Remove and 24 pin test connector 
from the rear panel connector. 

4.56.4 Measure Input Sensitivity and Calibration 
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a. Install either the RFM-l0A or RFM-l0B into the mainframe using the RFM module extender 
test iig. Install the FIM and MDM-l into the mainframe. • 

b. Set the mainframe MODE switch to the MEAS position and the MEASURE MODE 
AUDIO OUTPUT switch to the IN-BEAT NOTE position. Set the FIM RANGE 
switch to ZERO and zero the FIM meter with the ZERO control. Set the FIM 
RANGE switch to the 5 kHz position. Set the MDM-l MTR switch to the LIM-I.N 
position. Set either the RFM-l0A or RFM-l0B MEASURE MODE BANDWIDTH switch 
to the IN-NARROW position and verify that the NARROW lamp is lit. Set either 
the RFM-l0A or RFM-l0B MEASURE SENS ITIVITY switch to the NORMAL position 
and the MEASURE SENSITIVITY control to the fully cw position: (0.64 mV for the 
RFM-l0A or 0.064 mV for the RFM-l0B). 

c. Set the mainframe Frequency switches to a frequency above 11 MHz that does not 
produce limiter current on the MDM-l meter due to internal spurs. Connect the 
signal generatorRF output connector to either the RFM-10A or RFM-l0B MEASURE 
INPUT connector, J2. Set the signal generator frequency to that of the mainframe 
and the output level to the minimum level required to produce a beat indication. on 
the BEAT lamp and the speaker. 

d. Zero beat the signal generator to the mainframe and reduce the signal generator 
output level to -51 dBm for the RFM-l0A or -71 dBm for the RFM-l0Ia. 

e. Adiust A lA3R31 (Normal Sensitivity Gain Adi.) to obtain red-line limiter current 
on the MDM-l meter. 

f. Set either the RFM-l0A or RFM-l0B MEASURE SENS ITIVITY control to the fully: 
ccw position (20 mV for the RFM-l0A or 2.0 mV for the RFM-l0B) and set the signal 
generator output level to -21 dBm for the RFM-l0A or -41 dBm for the RFM-l0B. 

g. Adiust A lA3R64 (Meas. Sense Limit Adi.) to obtain red-line limiter current 
on the MDM- 1 meter. 

h. RepeatS.teps d thru 9 until the MEASURE SENSITIVITY control range is exactly 
~ dB (0.64 mV to 20 mV for the RFM-l0A or 0.064 mV to 2. or, mV for the RFM-l0B). 

i. Set either the RFM-l0A or RFM-l0B MEASURE SENS ITIVITY switch to the HIGH 
position and the MEASURE SENS ITIVITY control to the 20 uV position for the RFM-l0A 
or 2.0 uV for the RFM-10B. 



k. Set the signal generator output level to -81 dBm for the RFM-10A or -101 dBm 
for the RFM-10B. Adiust A 1A3R40 (High Sense Gain Adi.) to obtain red-line 
limiter current on the MDM-1 meter. 

I. TempOrarily disconnect the signal generator from either the RFM-10A or RFM-10B 
and verify that the MDM-1 meter indication is zero. If the meter does 'not indicate 
zero, set the mainframe Frequency switches to a frequency that internal spurs do 
not produce I imiter current on the MDM-1 meter. 

m. IfSte.p~~wasperformed, repeatS,teps b thru k. 

n. ' Set the signal generator output level to -51 dBm for the RFM-10Aor -71 dBm 
for the RFM-10B. 

p.' Set either the RFM-10A orRFM-10B MEASURE SENSITIVITY control to the fully 
, ccw position (640 uV for the RFM-10A or 64 uV for the RFM-10B) and verify that 

the MDM-1 meter indicates red-line limiter current. 

r. Set the MEASURE SENSITIVITY switch to the NORMAL position and the MEASURE 
SENSITIVITY control to the 10mV positi'on for the RFM-10A or the,l mV position 
for the RFM,·10B. Adiust the signal generator output level to obtain red-line 
limiter current on the MDM-1 meter. The signal generator output level should 
be -27 dBm ±3 dB for the RFM-l0A or -47 dBm ±3 dB for the RFM-10B. 

s. Repeat Step r except substitute 5 mV for 10 mV and -33 dBm ±3 dB for -27 dBm for 
the RFM-10A or 0.5 mV for, r m\Llarfd"'!'5rd8:tn :EGtdB f6r.,.Aand8D1 atSfdB for~ the'\RFM ... 10B. 

t ~ Repeat Step r except substitute 2.5 mV for 10 mV and -39 dBm ±3 dB for -27 ,dBm 
±3 dB for the RFM-10A or 0.25 mV for 1 mV and -59 dBm ±3 dB for -47 dBm 
±3 dB for the RFM-10B. 

u. Repeat tep r except substitute 1.25 mV for 10 mV and -45 dBm ±3 dB for -27 dBm 
±3 dB for the RFM-10A or O. 125 mV for 1 mV and -65 dBm ±3 dB for -47 dBm 
±3 dB for the RFM-10B. 

v. Set either the RFM-10A or RFM-10B MEASURE SENSITIVITY switch to HIGH and 
,the control to 640 uV for the RFM-10A or 64 uV for the RFM-10B. Adiust the 
signal generator output level to obtain red-line limiter current on the MDM-1 
meter. The signal generator output level should be -51 dBm for the RFM-10A or 
-71 dBm for the RFM-10B. 

w. Repeat Step v except substitute 320 uV for 640 uV and -57 dBm ±3 dB for -51 dBm 
for the RFM .. 10A or 32 uV for 64 uV and -77 dBm ±3 dB for -71 dBm for the RFM-10B. 

x. Repeat Step v except substitute 160 uV for 640 uVand -63 dBm ±3 dB for -51 dBm 
for the RFM .. 10A or 16 uV for 64 uV and -83 dBm ±3 dB for -71 dBm for the RFM-10B. 
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y. Repeat Step v except substitute 80 uV for 640 uV and -69 dBm :1:3 dB for -51 dBm 
for the RFM-l0A or 8 uV for 64 uV and -89 dBm :1:3 dB for -71 dBm for the RFM-l0B. 

z. Repeat Step v except substitute 40 uV for 640 uV and -75 dBm :1:3 dB for -51 dBm 
for the RFM-l0A or 4 uV for 64 uV and -95 dBm :1:3 dB for -71 dBm for the RFM-l0B. 

aa. Repeat Step v except substitute 20 uV for 640 uV and -81 dBm for -51 dBm for the 
RFM-l0A or 2 uV for 64 uV and -101 dBm for -71 dBm for the RFM-l0B. 

abe Set the mainframe Frequency switches to 1 MHz and either the RFM-l0A or 
RFM-l0B MEASURE SENSITIVITY switch to NORMAL. Set the signal generator 
frequency to 1 MHz and set the output I evel to produce a zero beat note/l amp 
i ndi cation. Zero beat the signal generator to the mai nframe and reduce the 
signal generator output level to ob:tain red-line limiter current on the MDM-l 
meter. The signal generator output level should be 700 uV:l:300 uV (400 uV 
to 1 mY) for the RFM-l0A or 70 uV :1:30 uV rms (40 uV to 100 uV rms) for the 
RFM-l0B. 

ac. Repeat Step ab at 50 MHz and every 50 MHz up to 550 MHz and at 512 MHz. 

4.56.5 Gen Mod Cal Adiustment 

a. Set the mainframe MODE switch to the GEN MOD CAL position and either the 
RFM-l0A or RFM-l0B MEASURE MODE BANDWIDTH switch to the OUT-WIDE 
position. Set either the RFM-l0A or RFM-l0B A lA3R47 to mid-range. 

b. Select the value of A lA4R35 to obtain a limiter current indicQtion of approximately 
15 on the 18 kHz scale. 

c. 'Readiust A lA3R47 to obtain a limiter current indication of exactly 15 on the 
18 kHz scale. 

d. Remove the MDM-l from the mainframe and install the OAM-l. CaUbrate 
the OAM-l and verify that -the OAM-l CARRIER LEVEL control can position 
the CRT trace above and below the CARRIER SET line o'f the graticule. 

4.56.6 Attenuation Dial Calibration 
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a. Connect the signal generator to the RF input connector, Pl, of either the RFM-l0A 
or the 'RFM-l0B, and connect the RF voltmeter to ~he RF output connector A lA4J2 
usi ng th~ 50 ohm load. 

b. Set the signal generator frequency to 250 MHz and set its output level to read 
o dBm on the RF voltmeter. 

c. Calibrate the FI meter so that at 250 MHz and 50 uV the FI meter indicates 
20 dB (mid-scale). Remove the RF voltmeter from A lA4J2 and reconnect the 
cabl e from the attenuator, A T3. 



d. Connect a 50 ohm BNC coaxial cable between either the RFM-l0A or RFM-l0B 
RF OUTPUT connector and the FI meter RF input~connectotJ." Aeij'ust..;eidlerR ..... RFM-l0A 
or RFM-l0B attenuator for a 20 dB indication on the FI meter. Loosen the two 
set screws on the attenuator dial and rotate the dial, being careful not to disturb 
the attenuator shaft position, until 0.5 uV on the dial I ines up exactly with the 
black line on the index. Tighten the two set screws. 

e. Disconnect the cable at the FI meter RF input connector. Disconnect the 
cable from the signal generator at the RF input connector, Pl, and connect it 
to the FI meter RF input connector. Adiust the signal generator output level to 
500 uV. Recal ibrate the F I meter so that the meter i ndi cates 20 dB. 

f. Disconnect the cable from the signal generator at the FI meter and connect it 
to the RF voltmeter. Adiust the signal generator output level to approximately 
-33 dBm. Connect the cable from either the RFM-l0A or RFM-l0B RF OUTPUT 
connector to the F I meter RF input connector. Rotate the attenuator di 01 unti I 
5 uV I ines up exactly with the black I ine on the index. The F I meter shoul d 
now i ndl cate 20 dB :1:3 dB. 

-4.56.7 ,Rf O~ut levelJ!!i 

'a. Disconnect the cable from A lA4-J4. 

b. Disconnect the RF output cable "at the variable attenuator connector and reconnect 
to the A 1 A4- J4 receptacl e. 

c. Set the mainframe MODE switch to the GEN position, frequency switches to 
250 MHz. 

d. Connect the RF voltmeter, with 50 ohm termination, to the RFM-l0A or 
RFM-l0B RF OUTPUT connector, J1. 

e. Adiust the mainframe A lA2R31 to obtain -10 dBm on the RF voltmeter. Rotate 
the mainframe Frequency switches to each position (100 MHz control 0 to 5 only). 
The RF output shall be 0 dBm ± 1 dB from 50 kHz to 512 MHz. 

f. Reconnect all cables for normal operation. 

4.57 FAULT ISOLATION PROCEDURES (MODEL RFM-l0A AND RFM ... l0B MODULES) 

Fault isolation procedures are presented to provide a guide in servicing the RFM-l0A 

and RFM-l0B. The procedures follow the sequence of the minimumr.-performance 

checkout procedures, Section 4.55, with each subsection keyed to the paragraph in 

Section 4.55 that first indicates a fault. When a fault is noted during either 
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RFM-10A or RFM-10B operation, proceed as follows: 

a. Perform minimum performance checkout procedures in Section 4.55. 

b. Start fault isolation procedures at the ~int where minimum performance 
cannot be satisfied. 

c. When the fault is isolated to a function, such as the 11 MHz ampl ifier, 
refer to the alignment procedures for that function in Section 4.56 and 
check al ignment of that function before proceeding with fault isolati,on. 

d. After a fault is repaired, complete the minimum performance checkout 
procedure to determine if further alignment is necessary. 

4.57.1 Output Level Not Within Tolerance (4.55. 2-d and 4.55.2-e) 

a. Check alignment of broadband amplifier as in Paragraph 4.56. 1. 

b. Check variable attenuator, ATL 

c. Check mainframe as in mainframe section of manual. 

4.57.2 Measure Mode Sensitivity Not Within Tolerance (4.55.3-f) 

a. Check measure input sensitivity alignment as in Paragraph 4.56.4. 

b. Check 11 MHz IF alignment as in P,aragraph 4.56.2. 

c. Check 9 MHz filter alignment as in P·aragraph 4.56.2. 

d. Check 2 MHz IF al ignment as in 9aragraph 4.56.2. 
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4. PARTIAL REFERENCE DESIGNATORS ARE SHOWNjFOR COMPLETE 

DESIGNATION PREFIX WITH ASSY NO. EXAMPLE foA2C3 ". 
~FOR COMPONENT VALUES, REFER TO TABLE. 

6. VOLTAGES SHOWN WITHOUT TOLERANCES ARE TYPICAL. 
7. ALL D. C. VOLTAGES TAKE~ WITH NO SIGNALS APPLIED. 

(DISABLE I NTERNAL TIME BASE.) 
8. * I NDICATES SELECTED VALU E. 
~DC. VOLTAGES TAKEN WITH VCO SWITCH S8 IN N.O. POSITION. 

rnAUDIO SIGNAL LEVEL REQUIRED TO PRODUCE 10kHz PEAK 
DEVIATION WITH ·v· IN 100kHz SWITCH S7. 

R24 

REF 01fo 
NOT US 

CR3 
L5 
QIO 
C2S 
R48 

LAST REF DES 
(i HCLUSlVE) 

Figure 5-5 - Schematic Diagram 
vca, 6,9 MHz Board (A2 and 

0-100 Hz Controls Assembly and R4 
(Main Frame) 

5-11/5-12 



r----------------------· -----------------~-------~---------------~------------------------, 
I 
I 
I 
I 
I 
I 

(RI 
IN273 

5- Eo 104 Hz I N ~O~3:...-..---II--+--+-I 

V lZ.Z Vp-p] 11 52 

+'}V 

I ~1 

---aB 

IA 

I t 9Y 

500-600 KHz 

~r~f"J 

I 

SN7490 

+'3 V 

R3 
t9.0V 

4.1K 
C6 

10PF 
t4.IV 

) 

1\14 
3.9K 

-= -= 
3.6 - 4.5 LlHz IN _.==-::---C1--'-8-------------------------I 
['"0;1>-.] .~ 

I -
I -

==1:J 
~ 
I ~ 

t9V 

(7 
.1 

±2.0" 

9.~-9.' "Hz 

[!SOmVp-ij 
TP2 

t9V 

(14 

(12 f1ZPnF' iSY. ~15 
18::.J 1I L2 ISOP 

I "31 CI6 

<1M[ 1 1 r roPF 

• + ClO 

(8 

(9 1.1 
.':T tzo't'. 

t zO~:.L _ 

.1 .T 
.tzOi 

(II *" 
10F'!=" 

R6 R7 
~go 500 

+9V 

R8 
C~I 4.7K +-9.0Y ISOOP~ 

U.3V 

1<9 RIO 
~9t< ~~ 

t9V 

1 

.. ~ 
----1L 

1 
4.5"H% 

FU 

RIPPLE = 1.5 dB 

6.4MHz 

RIB 
150K 

+9v1 

I j 
I t 

i L ______ _ 

RI5 
iO 

+ 8.7V 
Q6 
2N3~04 

RZO 
ISO 

TP3 

'------.::-o--Ft-- 5-6 M Hz OU T 
[3.0'1 p-p] 'V 

L ___________________________________________________________________________________________________ 1 

~. ALL D.C. VOLTAGES TAKEN WITH NO S.GNALS APPLI£O.(OrSABLE 
INTERNAL TI .. £ BASE) 

S. VOLTAGES SHOW WITHOUT TOLERAloiC ES A~E TYPICAL· 

4· ~ DENOTES FACTORY SELECTED VALUE 
3. PAR TI A L RHE RENCE DESIGNATORS AR E SHOWN: FOR COMPLETE 

DESIGNATION PREFIX WITH ASSl" N° (A3) EXAMPLE, A3C3 
Z_ All CAPACITORS ARE IN NICROFARADS 

'-ALL I(E51 STORS ARE IN OH NS, t 1O"""71/4;W 
NOTES: UNLESS OTHERWISE SPECIFIED 

HI GHE ST REFERENCE DESIGNATION 5 

(31 I CI(2 I FLI I L6 I Q61 RZZ I u31 
REF DE SIGNATIONS NOT USE D 

I I I I I I I 

USED FROio!: 

I 

;; 

6 

7 

8 
<; 

PIN DEST INAT IONS 

A3A A38 A3C 

TO : TO: TO: 

A24S4S-0 A24558-0 A24S6B-O 

A2C.S7C-V A 2454C-W A24SSC-W 

A2-7.42 -A 3A-"'.22 A3B-7,22 

A33-6,t2 A3C-6)2 A3::·-0)2 

A 24 S4A-W,2~ A2455A-..... ,23 A2456A-W,22 

A2454(-0 AZ4SS(-O A2456(-o 

A3D 
TO: 

A 2.4 S 7J!o() 

A2456C-W 

A3(-7,22 

J6-24,12 

A24S7J>.-W 

A24S7(-0 

Figure 5-6 - Schematic Diagram 
.1, 1, 10, 100 kHz Decades 

(A3A,A3B,A3C,A3D) 
(Main Frame) 
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r--------------------, 
I 411 _ 
I ' AS-14.13 

~ 36-45'" -2 OUTPUT 

I KI _ K6 -:- I . [63mV?-p] rv 
I, r -- -, ~S 211 

'w ~---1I-O~--'_ ~_1 I 
K2 

S 3A - (I) ----O---.-IvV\r~:r--... 
A20-22 ----a~ 

S3A-~)---4f~~~~:r--... 
A19-22 ---U---I 

S3A - (3) ---{)-...... -JV'V'v-+~---... 
A 18 - 22 ---{)-" 

S3A-~)----o--.~~~:r-_ 

A 17 - 22. ---{)-" 
1-18 
I 

- 119 
A 17- ~21 -I-l-:-C>----~I__O""""'O' '-C~---' 
40MHz IN ~ '----'" rv [G3mVp-p] :-= 

i 
I 
I 
I 

I ~S3A-(5) 
: I ~AI6-22 

f+! :: ZL-A,S-20"Z, 
L.. ___ J ~U 41MHz i~ r\ _ 

'r [63mVp-p] - V 

K 1 I 
__ ~~~R~S3A-~) 

~AI5-22 

9__--<r-' ....... t)--~ __ 2.--<7 }--7-f-- A 15 - 20. 21 
'-- ___ .J ~ 42MHzli'. r\ . 

-= I [63 mV p-p] V 

r ~_8_ ., R:' - I 
: _-o--t--'\.'\':~S3A-(7} 
I ~AI4-22 

I 
~' 

...... --<r--"'" ~t)--f------C >-T--J-- A 14 -20.~ 

I 

43MHz 1<,\ rv 
[63mVp.-p] 

L_ -- --- ---_________ .....J 

3 VOLTAGES SHOWN WITHOUT TOLERANCE ARE TYPICAL. 
2 ALL RESISTOJ?S ARE 68..1'1..,! 10%, 1/2W. 
I. 

Nons: UNLISS OTHERWISE SPECIFIED Figure 5- 7 - Schematic Diagram 
1 MHz Decade Switching 

Programming Board (A4A) 
(Main Frame) 
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3. V. O:lTAGES SHOWN WITHOUT TOLERA~CES ARE TYPICAL. 
2.A.U. RESISTORS ARE~68~trOX~ 1,2W. 

r-- -- -- - - --------- -"---, 
I 41' 60-150MHz OUT '\..., 

[630mVp-~ I 
I 
'I RI r _K~ --, 

S2A -(0) I 
I I 

A21-19 I I 

2 : I ~ 

A21-17,IB 
60MHz""21N 

'"\..; ~30mVp;g 

I ' ; 
3 I 

~~-4 

A20 -17, 18 ---I-:-:-<:)----f-<~ "'-4>------e 
70 MHz*2IN 

'"V[630mVp-~ 

S2A - (2) ---O::""'-'V'V'v--I-o>-_ 
AI9 -19 ~--l'l..........,J 

AI9 -I~ 16 -t-r"--C~----If-(~ '-<~-4 
'\..J.60 I.tHz*2IN 

1630mV~. 

S2A - (3) ---O':' ....... JV\I"v--+-Q---.. 

AIS -19 ---0--.1 

S2A-~)---~~~V'v--I-~_ 
A 17 - 19 __ -"'--.J 

AI7-15, 16 -I.-i-·i-{f----+-~A ..... -h-_...I 

!OOMHz tt2!N. 
~30mVp-eJ 

,---o-+.JV'I/V--+----rf---- S 2 A - (6) 

L.... ___ .J 

K8 

AI5 -19 

AI5 -15 16 120~Hz *ZIN 'I.J 
, ~30mVp-~ 

",--¢"-+Jv"...,..". ...... -<J~-- S 2 A - (7) 

'"="::-0--- AI4 -19 

t--~' A--9-+----=-<:>-i-+- A 14 - 15 15 130 MHz #2 IN 'I.J 
• ~30my~ 

"":-::(}--- AI3 - 19 

.-----(,......... ~~-+-----o--i-,-I-- AI3 - 15 16 140 MHz"'2 IN" 
• [630 mv p_~ v 

KIO 

,--~-+-"/v'V-~.:o--- S2 A - (9) 
~D--- AI2 -19 

'----<).../ ~<>-+-___ ~-+-'-I_ AI2 -15 1",150 MHz*2 IN 1'""\ 

~ - - -.: ~ - -. ·-[S30mV P-pJ v 

~------------I'-------------~ -: 
P9 
-=- I 

-------------' 

Figure 5-8 . Schematic Diagram 
10 MHz Decade Switching 
Programming Board (A4B) 

(Main Frame) 
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1-

A15-17,IS --- )-1--4---1-1' 

t4.9V 

QI 

Z4PF 

R3 
47K 

(120MH2#I)L I to.SII 
INPUT 

[630mVp-p] ~ 

(I 
I-IOPF 

470Pf ~~PF (4 rr +O.5V 

'\, (1 
I -
I 
I 
L __ _ 

"-' C 2 
470PF 

R2 
330 

G ALL D.C. VOLTAGES TAKEN ';11TH NO ~IGNA~S APPLIED AND 
100 MHz SWITCH 51 1101 THE '5" POSITION. (DISABLE 
INTERNAL TlI4E BASE). 

5 VOLTAGE 5 SHOWN WITHOUT TOLERANCES. 

4 '* DENOTES FACTORY SELECTED IIAWE. 

3 ALL DIODES ARE 1101273. 

2 ALL TRANSISTORS ARE 21015179. 

I. ALL RESISTORS ARE IN OHMS ±10/o,yC.W. 

NOTES: UNL£SS OTHERWISE SPECifiED 

CRI CR2 

(6 
HOPF 

t7.2V 

Q2 

*1 
R5 
:330 

5.211 CIO 
HOPF 

--= 

L3 

CII 
470PF 

---1 
RS 
330 

C~] 

-=-

t5.9V 

Q4 
M8G 

470PF T
CI5 

RS 
330 

;-0.8V 

R9 
47 K 

--l 
i 
I 
I Iel3 I 

1-I:.:Fh~---~ }--+-t-- A9-12,12A 
C20 0200MHZ)OUTPUT 
5PF [+ 5 dBmJ. 

CI9 
470PF I 

I 
I 
I 
I A9-13 

'--------~-------..... ---(+9V) 

SIA-(5) 

~ 

HIGHEST REF DES I GNAT IONS USED 

L'5 IQ5 I (20i RIO I 
REF DESIGNATIONS 

CR2 I I 
NOT USED 

-- ..•. - _. - -~. 

Figure 5-9 - Schematic Diagram 
1200 MHz Multiplier (A5) 

(Main Frame) 
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(9AI8 - 1:) 0 ~ - - - - - - - - - U30rnV;-;;'-

ru g~~z I • ~--/6 II TPI ,~\,/ 
~30mVp-~ -=- r ~ 

TB-3-~ 2 I, ~ -

(':;~d~-t i I hd c91 1 
(+9V) , ~ +9V Pr.filF 1000- jl 

AII-1819 . f4 ~ o~~~~;~ ~ 
, I r~l-::? 10 (90MHz I IN I (2 ~i I 95~bMHz 

[G30 mV pop] 5 ~'lif"lli ~I r,<;nrnVn ,;1 1 ~,.~K 
I'~ ~~ 'V~~ 2 13 -=-1 ~-! Rc8c.J I ±5"lo 

( I ~ (3 U I 6 3 100 
16-01UF -::.- .Ol)JF SN76514N 

'\.; S9H-W~ff---~ 10 
(5-6MHz IN I R4]f'~"' 5 12 9 (8~UI 
[2.5Vp-p] 7 150;~S i~o>nVP~ 4 • 

I --=- ~5"1o .--:-.. C 7 

I -...L 1 o.lUF ~ 

I ---T"C5 
~.'UF 

I 
I 

RIO c; 
3.9K> 

1 

1 

~R12 

1
330 

~ 

RI5 
3.9K 

.....L. 

-

-= 
RI6 
33 

RI7 
100 

--

r~ 
--

I 
-L. C 16 
I.OIlJF .....L. . 

I +9V--~------------~~~~~--~------------~--------------------~------, [:10 mVp-p] 

i
J 

I 
I 
I 
I 

l 

35-96 MHz 

[I 70 mV p~ pJ 5 

~f1~/iP3 

~<:25 
lOCO 

R22 
10K 

.. I.SV A4A-41,42 
rv (36-45 MHz)1 N 

[63 m V p. pJ 

1
~ 

(22 I I COO 
R21 
2K 
t5"1o 

7. ALL 0 C VOLTAGE S TAKEN WITH NO SIGNAL APPLIED, (OISABL E 
INTERNAL TIME BASE) 

6. VOLTAGES SHOWN WITHOUT TOLERANCES ARE TYPICAL 

5. "* DENOTES FACTORY SELECiED VALUE 

4. PARTIAL REFERENCE DESIGNATORS ARE SHOWN; FOR COMPLETE 
DESIGNATION PREFIX WITH ASSY NQ (A6) EXAMPLE: "A6C3" 

3. ALL CAPACITOR VALUES ARE IN PICOFARADS 
2. ALL TRANSISTORS ARE 2N5179 
I. ALL RESISTOR VALUES ARE IN OHMS, ±IO%, ~W 

NOTES: UNLESS OTHERWISE SPECIFIED 

HIGHEST REF DES USED 
R37 (351Q5 1 L61 UZlFL2 

REF DES NOT USED 
RII I I I I 
RI3 

R5 -
R2 -

SPURIOUS EMISSIONS A6-8 

f::, 
A8 -3, 3A SOdS t,

3::: 
(50 60MHz) au T I I 
[560 tTl V p-p] ~':-::,.--:-:I~=I!:-::---::-±-:o--:--l:-::--.c6:.!::COd~8L __ ~-.l,-1 -=---o-!-I ~.~I 

500 400 300 20D 100 - fo + 100 ZOO 300 400 ~OO 
~ kHz kHz kHz KHz kHz (MHz) kHz kHz kHz kHz kHz 

Figure 5-10 - Schematic Diagram 
1 MHz Decade Board (A6) 

(Main Frame) 
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I , 
I GAIN CmnROl AMP NO.1 (JAIN CONTROL AMP NO.2 

: r--~"""H""'------+-T----------+-----'---+---~---
I =1. ~i6PF RI? ~ ~

S9A-W 

51 
-- (~9'JOC >S7-W 

I" 
• 6~ 
I , 
I 
I 
-f 
~ 
I 
I -C~~ 

- 1
4 R'~9F4-70P( Zl-L~'\,I\I"'w' 

(~O~1OO~~ LfiA i as 
INPUT I I 

E~tcl\;~ NOM] I -= ~ ~~ t-IOp( 

I ~ 
I -
I -:- - -
I 

• I 
I 

L9 
2T 

R16 
~9K 

+O.8V 

R2J 
a2~ 

IA 

Cl8 
'-lOp! 

RI9 
470 

RI8 
BK 

R24 
6.ZK 

C31 
1-.I0p' 

1\'-- AS-7 

I \""-A27-1 
1 , 
t 
t 
I 
I 
I Fl2 

.CoW ~16TIMHZl 
470r-FG I l"llTtR '" ~ 

'-------------~~I ~ ZI-L (600-700MHZ)L-J:?ldE>?n 

~ ~ 4 OUTPUT' 

-:;:;-1 
I 
I 
I 
t 
I , 
I 
I ------ -.-. _ .... - ..... - -_ ...... - - _ ... -- ...... ~--------- ... ----~-------..-~---------.-~~ ... ----

ttOTE$:UNL£'sS OTH'E~!SE SPEciFIED. 

(ALC) INPUT 
AIA2-tS,6 

[O-5Vde] 

l. ALL RE~IS'OR VALUES ,ARE IN OHh'S.!IO'.,V4W. 
l.ALL CAPACITOR VALUES ARE II( MICROfARADS. 
l. All fRAASlS TORS ARE lN~179. 
4 .• D£NOTE~ fACTORY SflECHO vALUE. 
~.PARTI"l "U£>iENCE OESIC.WATOR~ ARE S~OWN;rCR CeMPlET( 
OESIC:~"'TI{)N PREF'IX WITrI AS~Y ~o.(A7). (XAMPLE -,\TC3.-
~ LEvfL R~~t.JIJ.,'E:D FOR 30Ojo MODULATION. . 
7 'v"JL!flG::S ! PO""~R LEvELS 5HOWN WITHOUT 

i0Lf QA-.c£S ARE • TYPIC AL-
E. ALL O. <.. VOt...TAGES TAKEN WITH NO .s:GNALS APPUEo. 

.(OtSA,Bl£ IN1ERNAt. TIME. BASE) 

FL2 

I 

7S0MHz 

;-OR s~'5 VP TO 800,USE .s"H:MATIC. 4-.5011.91-001. 
~OR SN'~ BOI I A50Y~, USE .5~Hf.MATtC. 4,501181-002: 

ADDENDlJl\1, lVIODEL FM-IOC 
No. 1-500783-260 (A) 

Page 2.1.10 

Figure 5-11. Schematic Diagram 
Gain Control A:m.p/ Amplitude Modulator 
Assembly (A 7) and FL2 
(Main Frame) 
Ihvg. No. 1-501181-002 
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... ----------------------------~--------------~-- ... -------------! I 
I GAIN CONTROL AMP NO.1 GAIN CONTROL AMP NO.2 DIODE MODULATOR I 
~ ) I 51 

10 C37 1 
I 470PF Ri7 
I 6~O 
I 
I 
I 
I 
I 
I 
I 
I 
14 

19 
2T 

R16 
39K-· 

L10 
4T 

e27 
470PF 

(28 
HOpf 

Rig 
470 

RI8 
33K 

LIZ 
4T 

(33 
I410PF 

('30 _ 
470PF -

R21 
22 K 

eRr CR2 
IN273 IN273 

C41 
470PF6 ' 

Zl- L ---I~-<>-----.._-~ ~_-"I~-J 
(600-700 MHz) i i.44AA 

INPUT I"""J.. 
RI5 
47 

C25 
1-I0pf 

(26 
HOpf 

+0.8V 

R23 
8.2K 

R24 
8.2K 

*R22 
100 

~~~~~----~~ 

~ ..LI 
[-8 dBm J 

= =-

- I 
I 
I 

C39 I 
470PF I 

S9A-W 

l+9VOC)S7-YJ 

A8=7 

FL2. 
WO° UMH'Zl 
FILTER 

2~~~~ , ZI-L (SOO-700MHZ) [-24dBmJ 
L..} OUTPUT 

;r I 45dB 
(38 _ I 
470P' IA _______________________ , 2,- __ ~.::. _____ ~ 

NOTE5: UNLESS OTHE~WIS€ SPECIFIED. 

(ALe) INPUT 
AIAZ-l5,6 
[0- 5VdC] 

I. ALL RES!S TOR VALUES ARE I N OHMS. !!O ~o. 1/4 Wo 
2.ALL CAPACITOR VALUES ARE IN MICROFARADS. 
3.ALL TRANSISTORS ARE. 2N5179. 
4 •• DENOTES FACTORY SELEC TED VALUE. 
5. PARTlA,L REFERENCE DESIGNATORS ARE SHOWN; FOR COMPLETE 

DESIGNATION PREFIX WITH AS5Y NO.(A7). EXAMPLE "A7C3.-

@ LEVEL REQUIRED FOR 30% MODULATION. 
7. VOLTAGES & POWER LEVELS SHOWN WITHOUT 

TOLERANCES ARE TYPICAL. 

8. ALL D. C. VOLTAGES TAKEN WITH NO SIGNALS APPLIED. 

(DISABLE INTERNAL TIME BASE) 

(AM.) INPUT 
S9F-W 

[215mVp-p) f:§J 

'0 

FL2 

I 
750MHz 

Figure 5-11 - Schematic Diagram 
Gain Control Amp/Amplitude Modulator 

Assembly (A7) and FL2 
(Main Frame) 
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r----~-----~--------~---~--------------~--------~-----~~-~------~--I 
I X5 At.'P XZ AMP I 

LI5 

(29 
5 LlG 

RI5 
27 

I 
ZI I 
MIXER I 

l R C

X

34I ft-i 
3PF ';' -::- I 

750·760 f.tiz I 
I 

A6-8,9 IN 
(50-60MH~) 

[569 mV p-~J 
"-..I 

A IA6-9, 10 -----<r---<t I 
(70MHz)'*' 3 IN 
[2.0 V p-pJ 
'\; 

I 
I 
I -. CR2 

CRI 
• TB-3-1,? 

AMP NQj 71 AMPU).2 
~--------------~~--~--------~---------o~-- A7-5 

L ____________________ ~ _____ ~ __ 

I 
I 
I 
I 

FLI 
7!;()-760MHz 

I 
I ., CJ7 

10 _ [+5~BmJ FILTER 
~1~---=------1 

22 
R 

MB-41,42 ';1 ,-I »- MIXER 

\60-!50NHzll~ 4 X 
I9dBmJ L 

A7-4,4A 
(600-700 MHz) OUT 
[8dBmJ 

I 
I 
I 

700NHz 

"40T£5: UNLESS OTHERWISE SPECIfiED. 

FLI 

I. A~ ... RESISTOR VALUES ARE IN OIo1~S.~IO"o ,V4W. 
~. iLL CAPACITOR VA~U£S ARE IN PICOFARADS. 
'3.;._:", DIODES ARE IN273. 
4. ALL TRANSISTORS ARE 2N5119. 
5 .• DENOTES FACTOR'/' SELECTED VALUE. 

4l 1= C23 
10 )/ it 

RIPPlE I I 
--,·.leLB I L8 I 

I 2T I 
I I 
I I 
I - - - I 

- -I I 

~--------------------------------__ ~ ___ I 

eOOMHz 

6. PARTIAL REFERENCE DESIGNATORS ARE SHOWN~~6R COMPLETE 
DESIGNAnON PREf IX WITH ASSY NC. tA~;. EXIoMF'LE -A8C3·. 

7. VOLTAGES AND 'POWER LEVELS SHOWN WITHOUT TOLERANCE ARE TYPICAL. 
8. ALL D.C. VOLTAGE S TAK EN WITH NO SIGNAL APPLIEDjDISABLE 

IN r ERNAL TIME BASE). 

~'\,IO Q5 
C26.I"t, 15., 1(;. 

19.IO.II.I2,13.145 

REF ct.S ~ Lr~ED 
CR2 
Ll6 
07. 
(35 FLI 
RIS l2 
~ST REF DES 

INCLJSIVE) 

(+9VOC) 

Figure 5-12 - Schematic Diagram 
10 MHz Decade Assembly (A8) 

and Fll and Z2 
(Main Frame) 
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SIOE6ANDS (NHzJ 
CENrE!? 

"!?EQ SUB 

"'Hz HARM, 

700 350 

800 400 

900 450 

1000 500 

1100 5S0 

1200 600 

-

lOT 
SU8 1-

f,,-IDLlHz 
HARt.! 

70 

80 

5)0 

100 

110 

120 

t:l 

690 
710 
790 

I 810 
890 
910 
990 
1010 
1090 
1110 
1190 
1210 

- (600·700 MHz)IN 
FLZ-2 

E24dBmJ 

J 7 

1:-32 dBri) T C 7 LfiO ~ f 
T T 

I U 
- (50KHz -512 MHz)OUT 

E-33d 8m NOM] 

C8 C9 
13A

' 
12A 1'10 1·10 

~ =~ L_ - -

'.W.ROTATION 
(0 6 I 
(I) - ... 

5-,,> 
(2) 4-
(3) 3 
(4' 2~ 

(5) I -

I 

t 9Vdt 

SI 
(100MHz SW) 

t ldB 
I : - - - IZOdB I 
I 

50 kliz OOQMHZ _ 
I I 

7?0 MHz I I 
FL3 

I 
I 

! 

5. ALL PWR. LEVELS SHOWN W ITHOU T TOLERANCES 
ARE TYPICAL. 

4. PARTIAL REFERENCE DESIGNATORS ARE SHONNiFOR COMPLETE 
DESIGNATION PREFIX WITH ASS'( No.(A9\ EXAMFli "A90:' 

3. ALL DIODES ARE IN273 

2. ALL CAPACITOR VALUES ARE IN PlCOf1lRADS 

I. ALL RESISTOR VALUES ARE INOHMS,!107.,1/4W 

NOTES: UNLESS OTHERWISE -SPECIFIED 

Figure 5-13 - Schematic Diagram 
Diode Switch, Mixer, 

Low Pass Filter (A9) and A 1, FL3 and S 1 
(Main Frame) 
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X5 j3UFFER X2 BUFFER 

r-------------------------~----------------------~----------------, C4 "tS.5V C7' t6.7V CIO +~.7V CI3 
I RI f Q2 L2 Q3 L"1" t Q4 5 f I I R41 47 K LI lOp 10pf -t" O.SV V -Jp +0.81/ L4 P 4~ A9-1,IA 

I 27 ( 4A!T (700M'Hz)OUT 
A II· 4,5---+"'+-0---,1\/\.1'-----....---1 f---+---'--=..%:-=+--l ~ lf7 d ern] 

'\J (70MHz.)IN CRI ~, CR2. ~~Opf __ -= 1 
[2 V P-pJ (3 R2 -= ...-----.1---1 - R6 I 

470pf 560 2 -=- ~~O 330 I 

A.9-6 

IA 
I I A11·3 

~---------------------~--~---(700MHzDC) 

(700 MHz DC) ~ - - - - - --- -- - - - - - -- - - -- -,- -- - - - - - - - - - - - - - ---- - - -- - - - -- - -- - - --- - - -----4 
. 1 ~ I CI7 t5.5V (20 +6.7V C2.4 t6.7V e27 1 

1 ~R9 . ~5~IOPf t .~ L6 10pt Q7 L7 3pf to.~vB "L8 5pf 8 1 _ 
I ~;2 47K t5.5V H 25 ( i t I 

Aii-ii'i2~5'" 'i .+O'BV~ 'ITi~ f C721 Ri5 HOpf ~ 
rv l80Mf'l2)IN I CR3 CR4 C14. Q5 - P * 47K ::26 - I 

[? v pop] I ' . 22 p, 1 06 -= _. -= RI4 - -= 47Qpf I 
470pf -= RI2 330 1 

A9'2,2A 
(800 MHz) OU T 
Et-7 dBm] 

A9-7 
(800MHz DC) 

~--+-~~--~-------~~~~ I 
AII-IO 

~------------------------~I~--(800MHZDC) 

AI 1-16,17 ~--+--o-vvV'_---+---~--H--4---=-=~_I 
rv (90MHz)lN 

[2 V I>-~ 

A9-8 

R20 
560 

(900MHz DC) ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - ...f + 5.5V +6.7'.' t6.7V 

A 11-15 
(900 MHz DC) 

I C45 QI4 (48 QI5 C52 Q 15 ,..-----.---, (55 I 
I R25 LI3 'Opf +08V U4 IOpf LIS 3pf Ll6 5pf 161 A9.44A 

R44 47 K' ~ -, 
I 27 C50 FJI (1000 MHz) OUT 

AII-Z3.2!4 - 1-IOf>f 16A. [+ 7 dB mJ 
'"'\.J (IOOMHz)IN 13 -= I 

[2Vll~ I CR7 • CR8 =- -= I 
R26 R2.8 R 30 I 

13A 560 14 =- 560 330 
I - - I 

,\11-22 
(IOOOMHZDC) .... ___________________________________________________ '-_-_--_-_-_--_-_-_-_--_--_-_-_--_-~~--(IOOO MHz DC) 

I (59 ;- 5.5V (62 t-6.7V +6.7V (69 I 

119-9 

al8 QI9 (66 Q20 
I R45 LIT \Opf LIS 10pt Ll9 3pf +O.8V L20 5pt 201 _ A9-5,5A 

I 27 C64 ( lOA ry- (lIOOMHz) OUT 
AII-28,29 - 1-IOpt h-' [+7dBMJ 

'V ~IO MH.Z)IN r 7 
lZVp-pJ ! eRg CRIO IU4 ' -:::- a+

38 
- ~ - : 

(A ~ -:- J:]. IS -=- 330 i9 f:8:;J I 

"9-10 I A - . I (1IOOMHz DC)L- _________________________________________________________________ ...J 

NOTE.S: UNLESS OTHERWI5E~PECIFIED. 
I.ALLRE$ISTOR VALUEs ARE. IN OHMS.!IO%.1/4W. 
2.. ALL (APACITCR VALUES ARE IN MICROFARADS. 
3. ALL TRANSiSTORS ARE lN5179. 
4.ALL DIODES ARE IN273 
5 .• DENOTES FACTORY SELECHD VALUE. 

6. PARTIAL REFERENCE DESIGNATORS ARE SHOWN;fOR COMPLETE 
DESIGNATION P~E.FIX WITH A5SY NO.(A.IO),EXAMPLE ·AIOC3~ 

7. VOLTAGES SHOWN WITHOUT TOLERANCES ARE TYPICAL. 
B.ALL DC, VOLTAGES TAKEN WITH NO SIGNALS APPLIED" 

(DISABL E INTERNAL TIME BASE). 

AlI-21 
(1IOOMHz DC) 

CRIO 
L20 
Q20 
C80 
R45 
LAST REF DES 
(INCLUSIVE) 

Figure 5-14 - Schematic Diagram 
700-1100 MHz Multiplier Assembly (A 10) 

(Main Frame) 
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[2Vp-p] 

[ZVp-p J AIO-5,5A'{ SO MHZ)OUT 1 
AIO-I,IA (70 MHZ)OUT 1 A10-7 (800 MHZ DC) 

A10-3 (700 MHZ DCll AI9-17,18 (80M~Z·I) IN 

1 f~ ( ~ ~30m\lp-p] J~ r---------r3- 4 F'--------------~.1?--- ag------- 10-- 'IT~T-
I - - - - I 

A20-15,16 I~-' t. I I 
(10 MHZ)-I IN Rll7 ,C2 I 

r ~ ~ • ~ , 100.0 I UF _ _ I 

lo3umVp-PJ -= IT 1 C24 - I 

I
~~O -= ~030 
C3 
001 C43 

uFI 1470 

C4 
RI 43 
10 

R2 
3.9 

,9 47D 
470 

1
,,9 

-= .oolur 

RI6 
3.9K 

C20 
27 

e21 
,.7-11 

+O!3V 

+8.0V 

[ZVp-p] 
A 10-13 )13A (100 MHZ)OUT 

[

A6-4)5 (90 MHZ'llIN AIO-15 (1000 MHZ DC )l 
[S30mVp-pJ 

I 
Ala-II (900 MHZ DC) 

A10~9J9A (90MHZ)OUT [2Vp-p] 

[AI7~17,tl( 100 MHZ"I) IN 

( 1 1 ( . ( [630mvp-p] \ 

R24 1 -:'7~AI0-19 

" C":T' Rll ,,,1 C31;rr' 'PI". 03. In? ~ R29 <: (IIOOMH" Del 

.OIU~ 100 47'() .OIUl 00 470 l.~OI~F I 
-= (42 I 

470 I 

{ ~' AlO->7,17A 
(1IOMHi!:) OUT 

-:::.- 29 [2Vp-pJ 

1
m C3? (38 

-= .OOIUF 
C27 1M'U' C33 I·ooluF C39 
15 15 15 

C28 C34 
1.7-11 1.7 ~II 

R21 
3.9K +I.OV 

~~-+-----:::::¢-8-- AIS-17, 18 

R31 
L2K (29 141 0 

~34 
560 

;.p5 ( 110 MHl"'O IN 
05 R3S (41 R36 2. rS30 v ] 1470 560 1470 560 -=-: ~ m P-eJ 

= =- -= -= -= = -= -= -= -=- ~ 
}-. ____________ ---J _________ -- ____ L_ ---- - -- - - -- -- ---- ----- -r------..L----------- _____ --..1-- ________ ..;. ______ =-..J 

TB-~I~.~~~------------~----------------------------~-------------~ I 
(+ 9\1) 31 I 

I :~~ CI4 CI7 ;C:~ I 
(6 

I·02UF 
.OIUF .01 UF I 

I 
I 
I , 1 I 

L5 I 
_ .----~--.... --~-----3~9:O--+-'-+- A 18-10 (10 MHZifI!) OUT 

[3.2 Vp-p] 

I 
I 
• 

A~~I~_f:: 
[l ~mVp. pJ I 'l:-

I 
I 
I 

R9 
3.3 

R8 
10K 

+5.8V 

470 

C!i

5 

RI5 
12K 

h 
~-:--------------------------------~~------------------------~ 

NOTES:UNLESS OTHERWISE SPECIFIEO. 
I. AI..L ~ESISTO~ VALUES ARE IN OHMSo,tIO%,1I4W. 
2. ALL CAPAC 1 TOR VALUES ARE IN PICOFARADS 
3. ALL. TRANSISTORS ARE 2NS179. 
4.PARTIAL REFE~ENCE OQ;16NATORS ARE SHOWN; FOR COMPLETE 

DESIGNATION PAEF'IX WITH ASSY NQ.CAln,EXAMPLE "Alle3: 
CO~PONEN-TS OMITTED ARE CIO, II) 12,1316 44j 0.2· 
R5.,& 10 n 32 AND l2 L3 J J J 

5.vOLTA'G~s "SHOWN WITHOUT TOl.ERANCES ARE TYPICAL. 
G.ALL D.C. VOLTAGES TAKEN WITH NO SIGNALS APPLIED. 

(DISABLE INTERNAL TIM!; BASE) 

AIA2-5,6 Cia MHZ) OUT 

[500mVp-p] 
C7,-46 

REF DES. NOT 
USED 

La 
08 
C47 
R37 

tLA~REF' DES 
l.U5'VQ 

Figure 5-15 - Schematic Diagram 
Buffer Amplifier Board (All) 

(Main Frame) 
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r---------------------------------------------~--------------------------------------1 
+9Y ~----~I --.---------------------------------------------~R~2~4~--~15~K~------~R~2~5----~15~K~------------------------------_r 

R2 
+9V ~ ____ ~--~----~~~------~----~r---_. 

100KHZ 

100KHZ 
IN 

100 
CI 
.1 RI3 

150K 

220 Risl 

----, 
r----r~--GRD I 

R32 
+3.9v 220 

,.2.IV (27 

~~ .. 1.1 Q8 
_ 2N3904 

t2.IV L ___ _ 

I U I LU380A L _________ -------~ 
(28 

'5PFI lR35 

-

100 

C49 
J 

23 

F. 
I 
I 
I 

MHZ) 
OUT 

22 +9V 
.-----------------~------------------------------------_t--------------------------~~----t_----------------------~~r_----SWITCHED 

C7 
470PF 

R6 
150 

CIO 
IOOOPF 

r RIO 
10K 

-

R27 
3.9K 

C25 

R28*" 1.7V 

J30 

(19 R46 

l~PF 
l.lK 

-= 

L7 
~----~----~------.---~~--~ 

IO~HZ II:..----+-+--~ ...... _. .... n---J 
IN 

10MHZIt .... ---+--I---O-:~ +7.2V 

[3.2 V p-p] 
~ 

I~ 

RII 
47K 

I -= 

R49 
680 

I 13 L-----------------------------------------

NOTES: UNLESS OTHERWISE SPECIFIED; 

I PARTIAL REFERENCE DESIGNATIONS ARE SHOWN; FOR COM~LETE 
DESIGNATION PREFIX WITH ASSY NO (A ),EXAMPLE AlaRI. 

2 ALL RESISTORS VALUES ARE IN OHMS, ~IO%,1I4W. 

:3 ALL CAPACITORS VALUES ARE IN MICROFARADS. 

4 ALL TRANSISTORS ('&) ARE 2N5179. 

5 ALL DIODES (CR) ARE INllt148. 

~ FOR COMPONENT VALUES, REFER TO TABLE. 

7 * INDICATES FACTORY SELECTED, NOMINAL VALU(S SHOWN. 

o TO BE ADDED ON THE A21 BOARD ONLY AT FINAL ASSY, 

.,. VOLTAGES SHOWN WITHOUT TOLERANCES ARE TYPICAL. 

10, All O.C \tOLTAGE S TAKEN WITH NO SIGNALS APPLIED AND I MHz 
SW. 53 AND 10MHz SW.,S2 IN THEIR APPROPIATE POSITIONS, 

(DISABLE INTERNAL TIME BASE) 

C37 
1000PF 

~R42 
3.9K 

04 
470PF R41* 

C40 
Te§) PF 

OUT I 
[6 30mV p-p] 

'\" 

I 
A 

2 

I B 2 

C45 

R43 
100 

(42 

L8 

20 

I 
I 
I 
I 

I 
I 

MHZ) 

19 +9V 
SWITCHED 

C41 I 
470P~ I 

1000pi mPF ~
- ( MHZ) 

OUT #2 
16 [630 mVP-p] 

-= t 'V 
-= 

tl.2V 

FOR sjN'S UP TO 300, USE SCHEMATIC 4--501185-001 

FOR SIN's 301 & ABOVE, USE SCHEMATIC 4-SOli8S-002 

ASSEMBLY 

AI2 AI3 AI4 AIS AI6 AI7 AIS AI9 A20 AZ-I 

FROM PIN TO: TO: TO: TO; TO: TO: TO~ TO: TOI TO: 

23 S7A<~ S7A-8 S7A.-? ~f f.7A-5 S7A-:4 I~~)~ S7~1 ~t)1 r~ (4.5) (4.4) 4.3) 4.1 ) (4.0) (3.8 

22 - -'> 8 O~E A4A-2 

LA""",, '\l11>_ .... I.IL_ "r:: 

(~\ ~-1. 1A4A-~ 20 
(45) (44) (43) @l2) (41 ) (40) (39) (37) (36) 

V> 
Z 19 ~B-
2 

L'> SiAAB-14 :4Bi!. 

.... 
AII-2S Aim -< 17 - - - !AS-I A6'15 AI~ f'67 ~ 7 

t= 
III 

'-'" "'''';2 ~~ i¥B-lS! ''I w 15 
(1201 ~~s~ -0 

(150) (140) (130) (110) ,(100) (9Q) (80) ..... 
!:!: 

10 !AISiq jAl4-lq jAl3iq \Al2-lq jAl9-Iq A2Ol( IA"-~ AI6-Jt; fAl~C 
~ -

9 A21--'4 A20-~. 1A1~ AI4-~ AIB-~ AI9:-~ !AI~ AI7-~ f'\ 13i jAl2-1 

6 AI5-~ AI~ 1A1~ 1A12-~ 1A1~ ~ jAlA2-j AI~ AI~ -
5 A2I-~ ~ JAI~ ~I~ !A18~ f"~ IA'~ AI~~ fA 131 1'12-1 

YI 4.5 4.4 4.3 4.2. 4.1 4.0 3..9 3.8 3.7 3.6 
MHz MHz "'Hz MHz MHz MHZ 104Hz MHz, MH:t ~Hz 

Y2', 4.5 4A 4.3 4_2 4_1 4.0 3.9 3.8 3.1 3.6 
MHz MHz MHz MHz MHz r.tHz MHz -MHz MHz MHz 

R30 47A. 47Jt 47J\ 47A 47.11. 47A 47Jt. ~ 47J1. 10.11. 

If) Cl8 82PF 82PF 82f1f 91PF 68PF 6SPF 6BPf 68PF 66taF 68PF w 
::;) --.J 

e2! IOPF 15PF 18PF 24PF 15PF 24PF 33PF 43PF ~PF S6PF <t 
> 
I-

C25 82PF 82PF 82PF 91PF 68PF 68PF 6SPF 68PF 68PF 68PF z 
lJ.J 
z 

C26 470PF 470PF j4iUPF 470PF 470PF ~7()pF a 
Cl 
~ 

i'OOPF 82PF 0 C32 ~PF 91PF 91PF 82PF '82PF 62PF 82PF 52P): u 

(35 10PF 15PF IBPF 24PF ISf>F 24PF :33PF 43PF 56PF 56PF 

(42 10PF 15PF 18PF 24PF 15PF 24PF 33PF 43PF 56PF -
C 16 2PF 2PF 2PF iPF SPF 5PF 5PF 5PF 5PF 5PF 

CI9 70PF 1470Ff \47OPf ~70Ff ~;tlp 
(40 - 4;{) 

~ 

;t)pf' 4iU'F f470PF \470~ - - ,-

WI 8 a -8 A A A A A A&s B 

c 4 7 - - 3PF SPF 5PF IOPF 12PF I::'PF 15PF Z7~ 

ON AZI, THE FOLLOWING COMPONENTS ARE NOT USED: 
R41, 42 743,44,50 
(34,37 .41.42,43,45 
QIJ l8 

Figure 5-16 - Schematic Diagram 
Frequency Generator (A 12-21) 

(Main Frame) 
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MOO INPUT 2 ~ R4 8.2K 
TO S9F-W 0'----- + 9.0V 

TO A7C33 
+9V INPUT 

1 

r215~_pl ~"1o ~ CI RJ 01 
[ ~ MOD 120J-lF 100 2N3904 C2 

rJi -=- AOJ ~-..--) l±--. /\ 1\ "---. ...-~I--I ~ r-- v v v -~. +1.2V "'Y-_-6-_12-l0r-~_F~ __ --::..t' 

R2 
2K 
51. 

R5 
1.2K 

RG 
27 

4 
TO A4B-4U42 V-________________ +-__ -L~BLUE 

PIN 
o 

AI 

R9 ~MIN.\ 
20K OIST. ~ 

ADJ.j 

G RF OUTPUT 

~------------------4 TOl2-X 
60 -150MHz5 

INPUT 0--, AM MODULATOR 
GO-150MHz 

7 

~ [O~p-pJ ~3~p-d ~ 

L ALL V(}LiAG[S ARE T'fPI(AL. 

2. R;SI S TORS ARE 10"10, V4 W. 

t"'i 1 L'V(l R£Q,U\Rf,.O fOR 30% MOOUlMION. 

l'IOn:S; UNlESS OTH£RWISE SPECIFIED 

ADDENDU1VI, MODEL PlVI-IOC 
Dwg. No. 1-500783-260 (A) 

p. 9 P 2 I ' r i _. ..1,. 

Figure 5-16A. Schenlatic Diagram 
AM Modulator Board, A27 
~g. No. 3-501379-001 
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~
15 
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I . 4 

6 

L __ _ au: 

-, - ---AI A3-2 .--1 

-I 
I 
I 

[+ i7Ydc] 

115-230 VdC 

SO-400Hz 
INPuT 

IL-IN-E ~L-J-ER-. - -- - -1¢ .O;~-;';f --I . '1500.. ,..---...... ---... 

I 
I 
I 

J 

1 
J 

I 
L 

T8-1 

SIOA 

514 
-,c/Oe 

sr.;':"c H 

~O~ :'EAA 
P,U.£L) 

------~---------------~>---~ 

3, VOLuGE~ SHOWN WITHOUT TOLERANCES .... RE TYPICAL. 

2, CCMF:~ENrs SHOWN IN$IDE LARGE DASHED LINE BLOCt< ARE ACCESSIBLE 

ev ~::~'>.:"':; C'''NER S!"E:"Cl cevER ON 'CHASSIS BOTTOM. 
I. CAP,,"-':IT')R VAVJtS .... Rt: 1':'01 PICOfARADS. 

NOTG. UNLESS OTHERWISE SPECIFIED 

L ____ _ 
PwR (SIO) PART o~ A2 

DC 
n 
4A 

TS-2 

2 

C7 
.OOJVF 
soov 3 

l4 
1.8UH 

--, 
I 
I 

n.-:..- ______ --J 

-"IA3-1 

frl,7Vdc] 
OUTPUT' 

(A C OPEl<ATlON) 

:J 12Y .NPuT 

Figure 5-17 - Schematic Diagram 
Power Transformer Rectifier Assembly, 

Line Filter and S10 
(Main Frame) 
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23?- ,.... Ale 
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(4.4 
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A 14-
(4. 
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(4. 
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57 
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-~ '}--- - - ---- ------- --..... 
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(~ 

t 

56 S5 S4 
10 KHi! DECADE I KH2 DECADE 100 Hi: DECADE 

A3C-9,41 "3(-1 "3(-3,52 A3B-1 A3B-3,52 A3A-9,42 S 88-,* "3A-3,52 A3A-1 

----.;; ~ 

A o( I( zC~ j 4< 5) 5( 7( s< 1 vO ~ O~ 112 :3( 4( 9- 1'>( 7( a<; g( -iO 

1 

-:;:. 
)--<: ~--------------------~ )--0: ~------------------~ n w 23 Z~ 
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A 00 ~ 2<; ?!. 4( 5( i/. 7( fi.. cj. 
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I 

A24 I 
___________ J 

A - 2 3D 5,3 ""3C-8,32 A:3A- 8,32 

Figure 5·18· Switching Diagram 
100 Hz, 1 kHz, 10 kHz, 100 kHz Decade 

(Main Frame) 
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M8-9 
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! 
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M"-I 
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R8 : CRe 

IN-BE AT NOTE 2.2 KIT T _ 244 
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MEASlf.'E MODE 
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(SHOWN IN OUT POS.)_ 
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I cw I 
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I 
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• '1 
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I 
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Figure 5-19. Switching Diagrcn 
~del F~lOCS . 

DDS No. 1-410262-001 
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8.1 F RC\lT P/·\":l. cm\f-:.c~!,:-:NTS SI!Oml FOR REFERENCE. 
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cOdS I I~ 
I I Figure 5-37. Schematic Diagram i _ 10.98SMHz 11.015:AHz I __ 
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I I Model RFM-10D 

IO.95SMHz 1I,045MHz 
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o TO 8E l.EF T OFF AT ASS£ '.1SL'l' &. INS TAL LED DURING TEST. 
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I2C()()pF III MHz IF 
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:, ------------i f~-----
_ ____ 1 O.CCluF _ 
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C,COIJ.-1F _ 

I (AIA2AI) 

I 
I _____ -1 

-20 MYdc Ale DET OUTPUT Odem t---
,; L...-t-+----J-. (P2- 3) Af 1 J 1 3 

W,OdBmAT 50kHz TO 600MHz 
J2 OUTPUT 

+9v SW (CEN MOD CAL) 
-----.- (J2-20) 

Figure 5-38. Schematic Diagram 
Broadband Ampl i fi er and Doubl y 
Balanced Mixer, A lA4, 
Model RFM-10D 
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I I 
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'------' T ~~ R2 I 
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5. ALL CAPAC'TORS ARE IN PICOFAP.Al)S. 
4. * SELECTED AT TEST, NOMINAL JU~1PER WIRE. 

3. ALL VOLTAGES TAKEN IN MEASURE tIOOE. 
2. AlL DIODES ARE IN.3062. 
I. ALL RESISTORS ARE IN CHMS,lj4W, lOCJ/o • 

NOTES: UNLESS OTHERWISE SPECIfIED 

ADDENDUM 
MODEL FM-10C 
Dwg. No. 1-500783-260(A) 
S hsst 2. 11 . 7 

RFM-IO D- AlA 2. W2 

Figure 5-38A. Schematic Diagram, 
Diode Switt.h A lA6 
Model RFM-IOD 
Dwg. No. l-S01454-001 
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S~>J:3jrIVITY 

I 

I -- RIPPLE ±O.S<1B T 05rl8 r I 4.2\18 r . ~'v'V'~ _ 
_ L :..,-r -- f I l_-f "'f... 

4J'C3)~ I 55d8 
-1 800 1300 \ 1 

- ~'\Hz MHZ_ 

I I 
I 1400 

700 MHz MHz 

W.3 

Jm " t~ tt~PF I 6.001}J-r a.oJ J. 

" 

AIA2 
R F SVII rCH 

~-
ASSY 

~-T 

FL I Wlni 3dB 

. r 

~() .~, 
b.OOI}lf I MEASURE 

AIA2AI P ASSV W~ -)" 
BROAOBAND AM r-! ;y 0-J 
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,(.LIt·.!.',,,,; E".,..~j ·.\IITH<Jur f0U:.:lAIKE$ ,~.~ fVPICAL 

\. :.. l c; ~ t\ '.: T':'~ ~ t, ~:. n; ~.HC ~ ~ ~ I~ HAl. ~ • 
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,~, ~ il.,I,.:. :,,:~:iEk1:~1(f.. r), :>1:',,:,"" i! )~.,~ l; E SHewN 
:.; :._~,l.';~:= fE ~~·-:·i·,.':L\i·!():1 r" ~F~'( 

,:~':j ,_··~ir ~.-' '._',1. :".lJ( .. /\ :::'~t.·.f L :'); :~"'Aflt':;~t(S~. 

~_~,:13" 50klh TO 5S6"H, .L~) Of ourpuT(AI A4'J3) 

Figure 5-40. Schematic Dia,gra11 
RF Switch and Broadband Amplifier, 
A lA2, Model RFM-llA 
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CESI(.IoiATlOlf, S'IlEFIX I'tITH "'$~r ,." ·AIAl~)EXAIoIPlE .. AIAZC3: 

l • ..,.OEliOTES FACTORY SHEer VAlUEjJ,lAt 8E OWITTED. 
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lA ST lIEf OfSI~~A TIQ)f uno 
Cll I l4 I Q4 I RI9 

001 G"''\T10N~ OI.lITTEO 
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RFM-IIA/ IAIAZA// IrCA/AZ-Cc'::'Z31 r. 
All j/"c.10-;!6' 75-0(;1/ !O.OS-S88A1I1Z 'jO.OS-.s-88.A7'h'Z /AIA Z -C.30 

Figure 5-410 Schematic Diagram Broadband Ampl ifier 
A1A2Al ' 
Model RFM-llA 
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TABLE 6-1. CODE LIST OF MANUFACTURERS 

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbook H4-2. 



CODE NO. MANUFACTURER ADDRESS 

71450 CTS Corp. Elkhart, Inc. 

71785 Cinch Mfg., Div. of United Carr Chicago, Ill. 

72136 Electro Motive Mfg. Co. Willimantic, Conn. 

72982 Erie Resistor Corp. Erie, Pa. 

73445 Amperex Electronics Co. Hicksville, N. Y. 

75042 International Resistance Co. Philadelphia, Pa. 

75915 Littelfuse Inc. Desplaines, Ill. 

76433 General Instrument Co. Newark, N. J. 

76493 Miller, J. W. Los Angeles, Calif. 

80294 Bourns Laboratories Inc. Riverside, Calif. 

80740 Helipot Div. of Beckman Industries Fullerton, Calif. 

80795 ITT Semiconductors New York, N. Y. 

81564 Artted.Co. Inc. Springfield, Mass. 

82389 Switchcraft Chicago, Ill. 

83003 Varo Inc. Garaland, Texas 

88869 Singer Instrumentation Los Angeles, Calif. 

90201 Mallory P. R. and Co. Inc. Detroit, MiCh. 

91293 Johanson Mfg. Co. Boonton, N. J. 

91737 Gremar Mfg. Co. Wakefield, Mass. 

95121 Quality Components Inc. St Marys, Pa. 

95264 Lerco, Electronics Inc. Burbank, Calif. 

95712 Dage Electric Co., Inc. Franklin, Ind. 

98291 Sealectro Corp. New Rochelle, N. Y. 

99800 Delevan Electronics, Corp. East Aurora, N. Y. 



The following vendors have no numbers assigned in the latest supplement to the Federal Supply Code for 
Manufacturers H4-2 

CODE NO. MANUFACTURER ADDRESS 

OOOOA Siliconics Sunnyvale, Calif. 

00008 Mura Corp. Jericko, N. Y. 

OOOOC Modutec Norwalk, Conn. 

OOOOD Signetics Sunnyvale, Calif. 

OOOOE Power Components Scottdale, Pa. 

OOOOF Hytronics Corp. Pinellas Park, Fla. 

OOOOG Electronic Application So. EI Monte, Calif. 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C 
... 

",MAIII ASleMBLIIS AND CHASSIS-PARTS , ' 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

AIA2 Divider/ ALC Circuit Board Assembly 4-003078-006 

AIA3 Power Supply Circuit Board Assembly 4-004237 -006 

AIA5 TCXO/IF Circuit Board Assembly 4-004308-005 

AIA6 Phase Modulator and Audio Circuit Board Assembly 4-004309-005 

A2 VCO/6 and 9 MHz Generator Circuit Board Assembly 5-003082-006 

A3A 100 Hz Decade Circuit Board Assembly 5-003083-014 

A3B I kHz Decade Circuit Board Assembly 5-003083-014 

A3C 10kHz Decade Circuit Board Assembly 5-003083-014 

A3D 100 kHz Decade Circuit Board Assembly 5-003083-014 

A4A I MHz Programming Circuit Board Assembly 4-004235-005 

A4B 10 MHz Programming Circuit Board Assembly 4-004235-006 

A5 1200 MHz Decade Assembly 4-004243-001 

A6 I MHz Decade Circuit Board Assembly 4-003084-008 

A7 Gain Control Amp/Amplitude Modulator Assembly 4-003086-002 

A8 10 MHz Decade Assembly 4-003085-002 

A9 Diode Switch Assembly 4-004296-001 

AIO 700 to 1100 MHz Multiplier Assembly 4-003081-002 

All Buffer Amplifier Circuit Board Assembly 5-003088-041 

AI2 4.5, 45, &. 150 MHz Generator Circuit Board Assembly 5-003088-038 

AI3 4.4, 44, & 140 MHz Generator Circuit Board Assembly 5-003088-039 

AI4 4.3,43, & 130 MHz Generator Circuit Board Assembly 5-003088-040 

AI5 4.2, 42, & 120 MHz Generator Circuit Board Assembly 5 -003088-041 

AI6 4.1 , 41, & 110 MHz Generator Circuit Board Assembly 5-003088-042 

AI7 4.0,40, & 100 MHz Generator Circuit Board Assembly 5-003088-043 

AI8 3.9,39, & 90 MHz Generator Circuit Board Assembly 5-003088-044 

A19 3.8,38, & 80 MHz Generator Circuit Board Assembly 5-003088-045 

6-4 



TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

MAIN ASSEMBLIES AND CHASSIS PARTS 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

A20 3.7,37, & 70 MHz Generator Circuit Board Assembly 5-003088-046 

A21 3.6,36, & 60 MHz Generator Circuit Board Assembly 5-003088-047 

Ai2 Not Used 

A23 Not Used 

A24 100Hz to 100 kHz Decade Switching Circuit Board 4-004497 -005 
Assembly 

Cl Not Used 

C2 Capacitor, fixed, ceramic, 470 pF, ±20%, 300 Vdc 1-900105-001 56289 30GA-T47 

C3 Capacitor, fixed, ceramic, 470 pF, ±20%, 3000 Vdc 1-900105 -00 1 56289 30GA-T47 

C4 Capacitor, fixed, ceramic, 470 pF, ±20%, 3000 Vdc 1-900105-001 56289 30GA-T47 

CS Capacitor, fixed feedthrough, 1000 pF, ±20%, 1-900108-00 1 00656 CF167AGPI02K 
1500 Vdc 

C6 Capacitor, fixed, plastic, 0.5 uF, ±20%, 200 Vdc 1-900006-001 24152 1143 

C7 Capacitor, fixed, ceramic, 0.001 uF, +100 -0%, 1-900012-002 72982 861ZSUI02P 
500 Vdc 

C8 Capacitor, fixed, feedthrough, 1000 pF, ±20%, 1-900108-001 00656 CF167AGPI02K 
1500 Vdc 

C9 Capacitor, fixed, ceramic, 0.001 uF, +100 -0%, 1-900012-002 72982 861ZSUI02P 
SOOVdc 

CI0 Capacitor, fixed, ceramic, 0.001 uF, +100 -0%, 1-900012-002 72982 861ZSUI02P 
500 Vdc 

Cl1 Capacitor, fixed, ceramic, 0.001 uF, +100 -0%, 1-900012-002 72982 861ZSUI02P 
500 Vdc 

C12 Capacitor, fixed, ceramic, 0.001 uF, +100 -0%, 1-900012 -002 72982 861ZSUI02P 
500 Vdc 

C13 Capacitor, fixed, ceramic, 0.001 uF, +100 -0%, 1-900012-002 72982 861ZSUI02P 
500 Vdc 

C14 Capacitor, fixed, ceramic, 0.001 uF, +100 -0%, 1-900012-002 72982 861ZSUI02P 
500 Vdc 

C1S Capacitor, fixed, ceramic, O.OOluF, +100 -0%, 1-900012-002 72982 861ZSUI02P 
500 Vdc 

C16 Capacitor, fixed, ceramic, 0.001 uF, +100 -0%, 1-900012-002 72982 861ZSUI02P 
500 Vdc 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

MAIN ASSEMBLIES AND CHASSIS PARTS 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C17 Capacitor, fixed, ceramic, 0.001 uF, +100-0%, 1-900012-002 72982 861ZSUI02P 
500 Vdc 

C18 . Capacitor, fixed, ceramic, 0.001 uF, +100-0%, 1-90001 2-002 72982 861ZSUI02P 
500 Vdc 

C19 Capacitor, fixed, ceramic, 0.001 uF, +100-0%, 1-900012-002 72982 861ZSU102P 
500 Vdc 

C20 Capacitor, fixed, ceramic, 0.001 uF, + 100-0%, 1-9000 12-002 72982 861ZSUI02P 
500 Vdc 

C21 Capacitor, fixed, ceramic, 0.001 uF, +100 -0%, 1-900012-002 72982 861ZSUI02P 
500 Vdc 

C22 Capacitor, fixed, cermaic, 0.001 uF, +100 -0%, 1-9000 12-002 72982 861ZSUI02P 
500 Vdc 

CR1 Diode, germanium 1-913005-001 03877 1N273 

CR2 Diode, germanium 1-913005-001 03877 IN273 

CR3 Rectifier, bridge 1-913025-001 83003 W601 

CR4 Diode, silicon 1-913074-001 80795 244 

DS1 Lamp, indicator, red, 10 V, 20 rnA 1-925007 -003 OOOOB L10/20 

E1 Terminal, standoff 1-941043-001 71279 2255-3 

F1 Fuse, slo-blo, 3/4 Amp, 250 V 1-924000-017 03614 MDL-3/4 

F2 Fuse, slo-blo, 4 Amp, 32 V 1-924000-029 03614 MDL-4 

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

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

FL3 Filter, lowpass 2-003116-002 88869 

FL4 Filter, feedthrough, 3000 pF min at 1 kHz, 500 Vdc 1-919011-004 72982 1202-051 

FLS Filter, feedthrough, 3000 pF min at 1 kHz, 500 Vdc 1-919011-004 72982 1202-051 

FL6 Filter, feedthrough, 3000 pF min at 1 kHz, 500 V dc 1-919011-004 72982 1202-051 

FL7 Filter, feedthrough, 3000 pF min at 1 kHz, 500 V dc 1-919011-004 72982 1202-051 

11 Receptacle, jack, 4 pin 1-910179-001 71785 P304DB 

J2 Receptacle, jack, BNC 1-910132-001 11636 UG-1094A 
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TABLE 6-2. PARTS LIST FOR MODEL FM-l0C (CaNT.) 

MAIN ASSEMBLIES AND CHASSIS PARTS 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

J3 Receptacle, jack, 7 pin 1-910157 -106 02660 126-198 

J4 Receptacle, jack, phone, 3 conductor 1-910152-001 I 82389 S13B 
I 

J5 Receptacle, jack, phone, 2 conductor 1-910077-001 82389 LI12A 
! 

J6 Receptacle, jack, rectangular, 24 pins 1-910072-002 02660 26-190-24 

J7 Not Used 

J8 Receptacle, jack, rectangular, 16 pins 1-910072-001 02660 26-190-16 

J9 Receptacle, jack, rectangular, 16 pins 1-910072-001 02660 26-190-16 

Ll Coil, fixed, 3.9 uH, ±10%, 159 rnA 1-906002-008 76493 70F396A1 

L2 Coil, fixed, 3.9 uH, ±10%, 159 rnA 1-906002-008 76493 70F396A1 

L3 Coil, fixed, 3.9 uH, ±10%, 159 rnA 1-906002-008 76493 70F396A1 

L4 Coil, fixed, 1.8 uH min, 5A 1-906009-001 88869 

LSI Loudspeaker, permanent magnet, 1-3/4 in. dia. 1-936004-001 07109 T2806 

Q1 Transistor, silicon, NPN 1-958039-001 04713 2N3055 

-Q2 Transistor, silicon, NPN 1-958039-001 04713 2N3055 

R1 Resistor, variable, composition, 5 k ohm, ±20% 
(part of S8) 

R2 Resistor, variable, composition, 5 k ohm, ±30% 
(part of S10) 

R3 Resistor, variable, composition, 10 k ohm, ±20% 
(part of S8) 

R4 Resistor, fixed, composition, 3.3 k ohm, ±10%, 1/4 W 1-945000-043 01121 CB3331 

R5 Resistor, fixed, composition, 220 ohm, ±10%, 1/4 W 1-945000-029 01121 CB2211 

R6 Resistor, fixed, composition, 620 ohm, ±10%, 1/4 W . 1-945000-157 01121 CB6215 

R7 Resistor, fixed, composition, 1 k ohm, ±10%, 1/4 W 1-945000-037 01121 CB1021 

R8 Resistor, fixed, composition, 2.2 k ohm, ±10%, 1/4 W 1-945000-041 01121 CB2221 

R9 Resistor, fixed, composition, 2.2 k ohm, ±10%, 1/4 W 1-945000-041 01121 CB2221 

RIO Resistor, fixed, C0J11position, 2.7 k ohm, ±10%, 1/4 W 1-945000-042 01121 CB2721 

Sl ~witch, rotary, 3 poles, 11 positions 1-403271-001 '88869 
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· TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

MAIN ASSEMBLIES AND CHASSIS PARTS 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

S2 Switch, rotary, 4 poles, 10 positions 1-403270-001 88869 

S4 Switch, rotary, 3 poles, 11 positions (part of A24) 

S5 Switch, rotary, 3 poles, 11 positions (part of A24) 

S6 Switch, rotary, 3 poles, 11 positions (part of A24) 

S7 Switch, rotary, 3 poles, 11 positions (part of A24) 

S8/Rl/R3 Switch, variable resistor, assembly. 1-004714-001 88869 
Switch, rotary, 2 poles, 2 positions 

S9 Switch, rotary, 8 poles, 4 positions 4-403267-001 88869 

S10/R2 Switch, variable resistor, assembly 2-403266-001 88869 
Switch, rotary, 2 poles, 2 positions 

Sl1 Switch, push-push, 2 poles, 2 positions 1-951024-002 88869 

S12 Switch, push-push, 2 poles, 2 positions 1-951024·002 88869 

S13 Switch, slide, 2 poles, 2 positions 1-403280-001 88869 

S14 Switch, slide, 2 poles, 2 positions 1-403280-001 88869 

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

Tl Transformer, power, 115/230 V rms primary, 1-402835-001 88869 
14 Vdc secondary 

TBI 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, BNC to BNC 1-004712·001 88869 

XFl Fuseholder, for 3 AG fuses 1-924007 -001 75915 341001 

XF2 Fuseholder, for 3 AG fuses 1·924007 -001 75915 341001 

XQl Socket, transistor 1·950001-002 04713 MK-15 

XQ2 Socket, transistor 1-950001-002 04713 MK-15 

Zl Mixer, doubly balanced 1-403264-001 88869 

Z2 Mixer, doubly balanced 1·403264-001 88869 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

MAIN ASSEMBLIES AND CHASSIS PARTS 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

I-used Knob, fluted, 3/4 in. dia. (VOLUME) 1-935003-002 95264 200-1 

I-used Knob, silkscreened, (MODE) 3-301930-007 88869 

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

4-used Knob, silkscreened,(100 kHz, 10 kHz, 1 kHz, 100 Hz) 3-301930-003 88869 

2-used Knob, silkscreened, (10 MHz, 1 MHz) 3-301930-002 88869 

I-used Knob, silkscreened, (100 MHz) 3-301930-006 88869 

2-used Handle 4-103525-001 88869 

I 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

ACCESSORY GROUP 

REF. 
DESCRIfYfION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

1 incl Repair kit, RFA-20RK ~8""" ATI"!."OHTOe.S 1-500992-001 88869 

1 incl Connector, adapter, BNC to UHF 1-910117-001 11636 UG-273&U 

2 incl Attenuato! assembly, RFA-20, BNC connector on 2-001355-001 88869 
each end c:.--C"'~L E,.e 

1 incl Connector, plug, 7 pin, Includes hood and clamp 1-910157-205 02660 126-195 

1 incl Dc power cable, 12 ft 19 2-004414-001 88869 

1 incl RF Cable assembly, 3 ft 19 1-003159-001 88869 

1 incl Antenna, telescoping, BNC connector on one end 2-003408-001 88869 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

A 1A2 - DIVIDER/ALC CIRCUIT BOARD ASSEMBL V 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG" PART NO. CODE PART NO. 

Cl Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-900001-001 73445 C280AE, 0.0 I uF 

C2 Capacitor, fixed, mica, 100 pF, ±5%, 500 V dc 1-900003-030 72136 DM15FI0IJ 

C3 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE, 0.01 uF 

C4 Capacitor, fixed, plastic, 0.047 uF, ±20%, 250 Vdc 1-900001-009 73445 C280AE, 0.047 uF 

C5 Capacitor, fixed, mica, 47 pF, ±5%, 500 Vdc 1-900001-021 72136 DM15E470J 

C6 Capacitor, fixed, plastic, 0.47 uF, ±20%, 250 Vdc 1-900001-021 73445 C280AE, 0.47 uF 

C7 Not Used 

C8 Capacitor, fixed, mica, 100 pF, ±5%, 500 Vdc 1-900003-030 72136 DM15FI01J 

C9 Not Used 

CI0 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

Cll Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

C12 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE, 0.1 uF 

C13 Capacitor, fixed, electrolytic, 1000 uF, -10 +100%, 1-900040-001 76433 977-188 
15 Vdc 

C14 Capacitor, fixed, ceramic, 0.005 uF, -20 +80%, 1-900012-004 72982 801Z5U502Z 
500 Vdc 

C15 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE, 0.1 uF 

C16 Capacitor, fixed, plastic, 10 uF, ±20%, 100 V dc 1-900026-040 24152 17W 

C17 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE, 0.1 uF 

C18 Not Used 

C19 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE, 0.1 uF 

C20 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

C21 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

C22 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

C23 Capacitor, fixed, mica, 1000 pF, ±5%, 500 Vdc 1-900003-056 72136 DM15FI02J 

C24 Capacitor, fixed, mica, 1000 pF, ±5%, 500 V dc 1-900003-056 72136 DM15FI02J 

C25 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

C26 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

C27 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) . 
A 1A2 - DIVIDER/ALC CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

CRI Diode, zener, 5 V, ±5% 1-913073-001 OOOOE JZ5B 

CR2 Not Used 

CR3 Not Used 

CR4 Diode, silicon 1-913007-001 24446 IN4148 

CR5 Diode, silicon 1-913007-001 24446 IN4148 

CR6 Diode, silicon 1-913007-001 24446 IN4148 

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

Q2 Transistor, silicon, NPN 1-958000-001 04713 2N3904 

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

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

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

Q6 Transistor, silicon, NPN 1-958000-001 04713 2N3904 

Q7 Transistor, silicon, PNP 1-958000-002 04713 2N3906 

Q8 Transistor, silicon, NPN 1-958000-001 04713 2N3904 

Rl Resistor, fixed, composition, 1.8 k ohm, ±10%, 1/4 W 1-945000-040 01121 CB1821 

R2 Resistor, fixed, composition, 100 ohm, ,±10%, 1/4 W 1-945000-025 01121 CBI011 

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

R4 Resistor, fixed, composition, 10 k ohm, ±10%, 1/4 W 1-945000-049 01121 CBI031 

R5 Resistor, fixed, composition, 3.3 k ohm, ±10%, 1/4 W 1-945000-043 01121 CB3321 

R6 Resistor, fixed, composition, 10 ohm, ±10%, 1/4 W 1-945000-013 01121 CBl00l 

R7 Resistor, fixed, composition, 4.7 k ohm, ±10%, 1/4 W 1-945000-045 01121 CB4721 

R8 Resistor, fixed, composition, 1 k ohm, ±10%, 1/4 W 1-945000-037 01121 CBI021 

R9 Resistor, fixed, composition, 39 ohm, ±10%, 1/2 W 1-945001-128 01121 EB-3901 

RIO Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CB-I011 

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

R12 Resistor, fixed, composition, 180 k ohm, ±10%, 1/4 W 1-945000-028 01121 CB-1811 

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

R14 Resistor, fixed, composition, 1 k ohm, ±10%, 1/4 W 1-945000-037 01121 CB-I021 

R15 Resistor, fixed, composition, 180 ohm, ±10%, 1/4 W 1-945000-028 01121 CB1811 
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TABLE 6-2. PARTS LIST fOR MODEL FM-10C (CONT.) 

A1A2.- DIVIDER/ALC CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R16 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CBI0ll 

R17 Resistor, fixed, composition, 1 k ohm, ±10%, 1/4 W 1-945000-037 01121 CBI021 

R18 Resistor, fixed, composition, 180 ohm, ±10%, 1/4 W 1-945000-028 01121 CBI811 

R19 Resistor, fixed, film 150 ohm, ± .5%, 1/8 W 1-945088-114 07115 NA55D151 

R20 Resistor, fixed, film 12.1 k ohm, ± 1 %, 1/8 W 1-945016-297 07115 RN60D1212F 

R21 Resistor, fixed, film 2.21 k ohm, ± 1 %, 1/8 W 1-945016-226 07115 RN60D2211F 

R22 Resistor, fixed, film, 2.21 k ohm, ± 1 %, 1/8 W 1-945016-226 07115 RN60D2211F 

R23 Resistor, fixed, film, 5.11 k ohm, ± 1 %, 1/8 W 1-945016-261 07115 RN60D5111F 

R24 Resistor, fixed, film 13 k ohm, ± 1 %, 1/8 W 1-945016-300 07115 RN60D1302F 

R25 Resistor, fixed, composition, 680 ohm, ±10%, 1/4 W 1-945000-035 01121 CB6811 

R26 Resistor, fixed, composition, 47 ohm, ±10%, 1/4 W 1-945000-021 01121 CB4701 

R27 Resistor, fixed, film, 4.32 k ohm, ± 1 %, 1/8 W 1-945016-254 071'15 RN60D4321F 

R28 Resistor, fixed, composition, 4.7 k ohm, ±10%, 1/4 W 1-945000-045 01121 CB4721 

R29 Resistor, fixed, composition, 4.7 k ohm, ±10%, 1/4 W 1-945000-045 01121 CB4721 

R30 Not Used 

R31 Resistor, variable, cermet, 1 k ohm, ±10%, 1/2 W 1-945082-002 . 71450 190PCI02A 

R32 Not Used 

R33 Resistor, fixed, composition, 22 ohm, ± 10%, 1/4 W 1-945000-017 01121 CB2201 

R34 Resistor, fixed, composition, 15k ohm, ±10%, 1/4 W 1-945000-051 01121 CB1531 

R35 Not Used 

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

R37 Resistor, fixed, composition, 4.7 k ohm, ±10%, 1/4 W 1-945000-045 01121 CB4721 

R38 Resistor, fixed, composition, 4.7 k ohm, ±10%, 1/4 W 1-945000-045 01121 CB4721 

R39 Resistor, fixed, composition, 10 ohm, ±10%, 1/4 W 1-945000-013 01121 CBJOOI 

R40 Resistor, fixed, composition, 1.8 k ohm, ±10%, 1/4 W 1-945000-040 01121 CB1821 

R41 Resistor, fixed, film 5.11 k ohm, ± 1 %, 1/8 W 1-945016-261 07115 RN60D5111F 

R42 Resistor, fixed, film, 4.32 k ohm, ± 1%,1/8 W 1-945016-254 07115 RN60D4321F 

R43 Resistor, fixed, film, 12.1 k ohm, ± 1 %, 1/8 W 1-945016-297 07115 RN60D1212F 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

A1A2 - DIVIDER/ALC CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

VI Integrated circuit, Decade Counter 1-926007 -0 14 01295 SN7490 

V2 Integrated circuit, Decade Counter 1-926007 -0 14 01295 SN7490 

V3 Not Vsed 

V4 Not Vsed 

V5 Integrated circuit, Differential Cascode Amplifier 1-926005-001 02735 CA3028A 

V6 Integrated circuit, Differential Cascode Amplifier 1-926005-001 02735 CA3028A 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

A1A3 - POWER SUPPLY CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Cl . Capacitor, fixed, electrolytic, 25 uF, -10 +100%, .. 1-900040-002 76433 977-206 
25 Vdc 

C2 Capacitor, fixed, electrolytic, 25 uF, -10 +100%, 1-900040-002 76433 977-206 
25 Vdc 

C3 Not Used 

C4 Capacitor, fixed, electrolytic, 25 uF, -10 +75%, 1-900039-035 76433 984-1654 
50 Vdc 

C5 Not Used 

C6 Capacitor, fixed, electrolytic, 25 uF, -10 +75%, 1-900039-035 76433 984-1654 
50Vdc 

C7 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-90000 1-00 1 73445 C280AE,0.1 uF 

C8 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-90000 1-00 1 73445 C280AE,0.1 uF 

C9 Capacitor, fixed, electrolytic, 25 uF, -10 +75%, 1-900039-001 76433 984-2203 
25 Vdc 

CI0 Capacitor, fixed, electrolytic, 200 uF, -10 +75%, 1-900039-002 76433 984-173~ 
15 Vdc 

Cll Capacitor, fixed, electrolytic, 25 uF, -10 +75%, 1-900039-001 76433 984-2203 
25 Vdc 

C12 Capacitor, fixed, electrolytic, 200 uF, -10 +75%, 1-900039-002 76433 984-1733 
15 Vdc 

C13 Capacitor, fixed, electrolytic, 200 uF, -10 +75%, 1-900039-002 76433 984-1733 
15 Vdc 

C14 Capacitor, fixed, electrolytic, 25 uF, -10+75%, 1-900039-001 76433 984-2203 
25 Vdc 

C15 Capacitor, fixed, electrolytic, 25 uF, -10 +75%, 1-900039-001 76433 984-2203 
25 Vdc 

C16 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

C17 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

CRI Not Used 

CR2 Not Used 

CR3 Not Used 

CR4 Diode, zener 6.2 V, ±10% 1-913004-208 ooOOF JZ6.2A 

CR5 Diode, zener, 6.2 V, ±10% 1-913004-208 OOOOF JZ6.2A 

CR6 Diode, zener, 13 V, ±10% 1-913004-216 04713 MZ;I000-16 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

A1A3 - POWER SUPPLY CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

CR7 Diode, silicon 1-913001-001 04713 1 N400 1 

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

Q2 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 

Q3 Transistor, silicon, NPN 1-958001-002 04713 MJE520 

Q4 Transistor, silicon, NPN 1-958000-00 1 04713 2N3904-5 

Q5 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 

Q6 Transistor, silicon, NPN 1-958001-002 04713 MJE520 

Q7 Transistor, silicon, NPN 1-958001-002 04713 MJE520 

Rl Not Used 

R2 Not Used 

R3 Resistor, fixed, composition, 1 k ohm, ±10%, 1/4 W 1-945000-037 01121 CBI021 

R4 Resistor, fixed, composition, 4.7 k ohm, ±10%, 1/4 W 1-945000-045 011'21 CB4721 

R5 Resistor, fixed, composition, 470 ohm, ±10%, 1/2 W 1-945001-033 01121 EB4711 

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

R7 Resistor, variable, composition, 1 k ohm, ±30%, 1/4 W 1-945007 -004 71450 X201 

R8 Resistor, fixed, composition, 1.5 k ohm, ±10%, 1/4 W 1-945000-039 01121 CB1521 

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

RIO Not Used 

R11 Not Used 

R12 Resistor, fixed, composition, 1 k ohm, ±10%, 1/4 W 1-945000-037 01121 CBI021 

R13 Resistor, fixed, composition, 4.7 k ohm, ±10%, 1/4 W 1-945000-037 01121 CB4721 

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

R15 Resistor, fixed, composition, 390 ohm, ±10%, 1/4 W 1-945000-032 01121 CB3911 

R16 Resistor, variable, composition, 1 k ohm, ±30%, 1/4 W 1-945007 -004 71450 X201-1000 

R17 Resistor, fixed, composition, 1.5 k ohm, ±10%, 1/4 W 1-945000-039 01121 CB1521 

RI8 Resistor, fixed, composition, 220 ohm, ±10%, 1/4 W 1-945000-029 01121 CB2211 

R19 Not Used 

R20 Resistor, fixed, composition, 470 ohm, ±10%, 1/2 W 1-945001-033 01121 EB4711 
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TABLE 6-2. PARTS LIST FOR MODEL FM·10C (CONT.) ... 

A1A5-,TCXO/IF CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 
-

Al TCXO,IOMHz 1-402838·00 I 88869 

CI Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE, 0.1 uF 

C2 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

C3 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

C4 Capacitor, fixed, ceramic, 0.001 uF, -20 + 80%, 1-900012-002 72982 80lZ5UIOIZ 
500 Vdc 

C5 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE, 0.1 uF 

C6 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

C7 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-900001-00 I 73445 C280AE, 0.0 I uF 

LI Coil, fixed, 10 uH 1-906022-005 OOOOF 13-10-10 

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

Q2 Transistor, silicon, NPN 1-958000-00 I 04713 2N3904-5 
) 

Q3 Transistor, silicon, NPN 1-958000-00 I 04713 2N3904-5 

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

RI Resistor, fixed, composition, 470 ohm, ±IO%, 1/4 W 1-945000-033 01121 CB4711 

R2 Resistor, fixed, composition, 10 k ohm, ±10%, 1/4 W 1-945000-049 . 01121 CBI031 

R3 Resistor, fixed, composition, 10 k ohm, ±10%, 1/4 W 1-945000-049 01121 CBI031 

R4 Resistor, fixed, composition, 100 ohm, ±IO%, 1/4 W 1-945000-025 01121 CBIOll 

R5 Resistor, fixed, composition, 470 ohm, ±IO%, 1/4 W 1-945000-033 01121 CB4711 

R6 Resistor, fixed, composition, 5.6 k ohm, ±10%, 1/4 W 1-945000-046 01121 CB5621 

R7 Resistor, fixed, composition, 1.5 k ohm, ±IO%, 1/4 W 1-945000-039 01121 CBI521 

R8 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CBI011 

R9 Resistor, fixed, composition, 100 ohm, ±IO%, 1/4 W 1-945000-025 01121 CBIOll 

RIO Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CBIOll 

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

RI2 Resistor, fixed, composition, 470 ohm, ±10%, 1/4 W 1-945000-033 01121 CB4711 

RI3 Resistor, fixed, composition, 470 ohm, ±IO%, 1/4 W 1-945000-033 01121 CB47 I I 

R14 Resistor, fixed, composition, 100 ohm, ±IO%, 1/4 W 1-945000-025 01121 CBI011 

RI5 Resistor, fixed, composition, 10 ohm, ±IO%, 1/4 W 1-945000-013 01121 CB1001 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

A1A5- TCXO/IF CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R16 Resistor, fixed, composition, 10 ohm, ±10%, 1/4 W 1-945000-013 01121 CB1001 

-

6-18 



TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 
~ 

A1A6- PHAS!'MODULATOR AND AUDIO CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Cl Capacitor, fixed, electrolytic, 25 uF, -10 +75%, 1-900039-001 76433 984-2203 
25 Vdc 

C2 Capacitor, fixed, electrolytic, 200 uF, -10 +75%, 1-900039-002 76433 984-1733 
15 Vdc 

C3 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C4 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-900001-00 1 73445 C280AE, 0.01 uF 

C5 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 

C6 Capacitor, fixed, mica, 82 pF, ±5%, 500 V dc 1-900003-028 72136 DM15E820J 

C7 Capacitor, fixed, mica 2 pF, ±0.5 pF, 500 Vdc 1-900003-002 72136 DM15C020C 

C8 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE, 0.1 uF 

C9 Capacitor, fixed, mica, 82 pF, ±5%, 500 Vdc 1-900003-028 72136 DM15E820J 

CI0 Capacitor, fixe~, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 

Cll Capacitor, fixed, plastic, 0.022 uF, ±20%, 250 Vdc 1-900001-005 73445 C280AE, 0.022 uF 

C12 Capacitor, fixed, plastic, 0.022 uF, ±20%, 250 Vdc 1-900001-005 73445 C280AE, 0.022 uF 

C13 Capacitor, fixed, plastic, 0.022 uF, ±20%, 250 Vdc 1-900001-005 73445 C280AE, 0.022 uF 

C14 Capacitor, fixed, plastic, 0.022 uF, ±20%, 250 Vdc 1-900001·005 73445 C280AE, 0.022 'uF 

CIS Capacitor, fixed, plastic, 0.1 uF, ±5%, 500 Vdc 1-900003-013 73445 C280AE, 0.1 uF 

C16 Capacitor, fixed, mica, 24 pF, ±5%, 500 Vdc 1-900003-014 72136 DM15E240J 

C17 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C18 Capacitor, fixed, mica, 12 pF, ±5%, 500 Vdc 1-900003-009 72136 DM15C120J 

C19 CapaCitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

C20 Capacitor, fixed, mica,S pF, ±10%, 500 Vdc 1-900003-004 72136 DM15C050K 

C21 Capacitor, Variable, ceramic, 1.7 to 11 pF, 250 Vdc 1-900113-002 91293 9301 

C22 Capacitor, fixed, mica, 56 pF, ±5%, 500 Vdc 1-900003-024 72136 DM15E560J 

C23 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C24 Capacitor, fixed, mica, 1000 pF, ±5%, 100 V dc 1-900003-056 72136 DM15FI02J 

C25 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 

C26 Capacitor, fixed, mica, 56 pF, ±5%, 500 Vdc 1-900003-024 72136 DM15E560J 

C27 Capacitor, variable, ceramic, 1.7 to 11 pF., 250 Vdc 1-900113-002 91293 9301 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

A 1A6- . PHASE MODULATOR AND AUDIO CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C28 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F47lJ 

C29 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C30 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C31 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-90000 1-00 1 73445 C280AE, 0.01 uF 

C32 ,Capacitor, fixed, mica, 56 pF, ±5%, 500 Vdc 1-900003-024 72136 DMI5E560J 

C33 Capacitor, variable, ceramic, 1.7 to 11 pF, 250 Vdc 1-900113-002 91293 9301 

C34 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 

C35 Capacitor, fixed, electrolytic, 1500 uF, -10 +100%,25 1-900040-002 76433 977-206 
25 Vdc 

C36 Capacitor, fixed, plastic, 0.47 uF, ±20%, 250 Vdc 1-900001-021 73445 C280AE, 0.47 uF 

C37 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

C38 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE, 0.1 uF 

C39 Capacitor, fixed, electrolytic, 200 uF, -10 +75%, 1-900039-002 76433 984-1733 
15 Vdc 

C40 Capacitor, fixed, electrolytic, 200 uF, -10 +75%, 1-900039-002 76433 984-1733 
15 Vdc 

C41 Capacitor, fixed, mica, 1000 pF, ±5%, 100 V dc 1-900003-056 72136 DM15FI02J 

C42 Capacitor, fixed, mica, 82 pF, ±5%, 500 Vdc 1-900003-028 72136 DM15E820J 

C43 Capacitor, fixed, electrolytic, 25 uF, -10 +75%, 1-900039-001 76433 984-2203 
25 Vdc 

CRI Diode, silicon 1-913070-001 04713 MV2115 

CR2 Diode, silicon 1-913070-001 04713 MV2115 

Ll Coil, fixed, 10 uH 1-906022-005 OOOOF 13-10-10 

L2 Coil, fixed, 10 uH 1-906022-005 OOOOF 13-10-10 

L3 Coil, fixed, 0.04 uH, 3~ turns 1-402965-003 88869 

L4 Coil, fixed, 0.04 uH, 3~ turns 1-402965-003 88869 

L5 Coil, fixed, 0.04 uH, 3~ turns 1-402965-003 88869 

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

Q2 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Q3 Transistor, silicon, PNP 1-958000-002 04713 2N3906 

Q4 Transistor, silicon, NPN 1-958018-001 02735 2N5179 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

A1A6- PHA9i!MODULATOR AND AUDIO CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO .. CODE PART NO. 

Q5 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

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

R1 Resistor, fixed, composition, 100 olun, ±10%, 1/4 W 1-945000-025 01121 CB-1011 

R2 Resistor, fixed, composition, 3.9 k ohm, ±10%, 1/4 W 1-945000-044 01121 CB3921 

R3 Resistor, fixed, composition, 6.8 k ohm, ±10%, 1/4 W 1-945000-047 01121 CB6821 

R4 Resistor, fixed, composition, 3.9 k olun, ± 1 0%, 1/4 W 1-945000-044 01121 CB3921 

R5 Resistor, fixed, composition, 4.7 kohm, ±10%, 1/4 W 1-945000-045 01121 CB4721 

R6 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CB1011 

R7 Resistor, fixed, composition, 12 k ohm, ±10%, 1/4 W 1-945000-050 01121 CB1231 

R8 Resistor, fixed, composition, 12 k olun, ±10%, 1/4 W 1-945000-050 01121 CB1231 

R9 Resistor, fixed, composition, 2.2 k olun, ±10%, 1/4 W 1-945000-041 01121 CB2221 

RIO Resistor, fixed, composition, 820 olun, t10%, 1/4 W 1-945000-036 01121 CB8211 

Rll Resistor, fixed, composition, 10 k olun, ±10%, 1/4 W 1-945000-049 01121 CB1031 

R12 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R13 Resistor, fixed, composition, 100 ohm, ±10%, 1/4W 1-945000-025 01121 CB1011 

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

R15 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CB1011 

R16 Resistor, fixed, composition, 15 k olun, ±10%, 1/4 W 1-945000-051 01121 CB1531 

R17 Resistor, fixed, composition, 1 k ohm, ±10%, 1/4 W 1-945000-037 01121 CB1021 

R18 Resistor, fixed, composition, 1 k ohm, ±10%, 1/4 W 1-945000-037 01121 CB1021 

R19 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CB1011 

R20 Resistor, fixed, composition, 47 olun, ±10%, 1/4 W 1-945000-021 01121 CB4701 

R21 Resistor, fixed, composition, 3.9 k ohm, ±10%, 1/4 W 1-945000-044 01121 CB3921 

R22 Resistor, fixed, composition, 680 olun, ±10%, 1/4 W 1-945000-035 01121 CB6811 

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

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

R25 Resistor, fixed, composition, 3.9 k ohm, ±10%, 1/4 W 1-945000-044 01121 CB3921 

R26 Resistor, fixed, composition, 680 ohm, ±10%, 1/4 W 1-945000-035 01121 CB6811 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) -
A1A6-PHASE MODULATOR AND AUDIO CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R27 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 C81011 

R28 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 C81011 

R29 Resistor, fixed, composition, 560 ohm, ±_O%, 1/4 W 1-945000-034 01121 C85611 

R30 Resistor, fixed, composition, 1 k ohm, ±10%, 1/4 W 1-945000-037 01121 C81021 

R31 Resistor, fixed, composition, 22 k, ± .. O%, 1/4 W 1-945000-053 01121 C82231 

R32 Resistor, fixed, composition, 1.5 k, ±10%, 1/4 W 1-945000-039 01121 C81521 

R33 Resistor, fixed, composition, selected, 10 k ohm 
nominal, ±10%, 1/4 W 

1-945000-049 01121 C81031 

Tl Coil, variable, 1.3 to 1.8 u H 1-906006-006 81564 906006-006 

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

VI Integrated circuit, IF Amplifier 1-926046-001 04713 MC1355P 

V2 Integrated circuit, Audio Amplifier 1-926007-015 01295 SN76001N 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

A2-:VCO, 6 AND 9 MHz GENERATOR CIRCUIT BOARD 
ASSEMBLY 

REF. 
DESCRIYI'ION 

SINGER MFR. MFR. 
DESIG. PART NO. CODE PART NO. 

CI Capacitor, fixed, plastic, 0.0 I uF, ±20%, 250 V dc 1-90000 1-00 I 73445 C280AE,0.01 uF 

C2 Capacitor, fixed, plastic, 0.022 uF, ±20%, 250 Vdc 1-900001-005 73445 C280AE, 0.022 uF 

C3 Capacitor, fixed, plastic, 0.022 uF, ±20%, 250 Vdc 1-900001-005 73445 C280AE, 0.022 uF 

C4 Capacitor, fixed, plastic, 0.022 uF, ±20%, 250 Vdc 1-90000 1-005 73445 C280AE, 0.022 uF 

C5 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-90000 1-0 13 73445 C280AE,.0.1 uF 

C6 Capacitor, fIXed, plastic, 0.047 uF, ±20%, 250 Vdc 1-900001-009 73445 C280AE, 0.047 uF 

C7 Capacitor, fixed, mica, 250 pF, ±5%, 500 V dc 1-900003-040 72136 DMI5F251J 

C8 Capacitor, fixed, mica 22 pF, ±5%, 500 Vdc 1-900003-013 72136 DMI5E220J 

C9 Capacitor, fixed, mica, 56 pF, ±5%, 500 Vdc 1-900003-024 72136 DMI5E560J 

CIO Capacitor, fixed, mica 56 pF, ±5%, 500 Vdc 1-900003-024 72136 DMI5E560J 

Cll Capacitor, fixed, mica, 56 pF, ±5%, 500 Vdc 1-900003-024 72136 DMI5E560J 
iii' 

CI2 Capacitor, fixed, mica, 33 pF, ±5%, 500 Vdc 1-900003-024 72136 DMI5E330J 

C13 Capacitor, fixed, mica, 270 pF, ±5%, 500 V dc 1-900003-041 72136 DMI5F271J 

CI4 Capacitor, fixed, mica, 1000 pF, ±5%, 100 V dc 1-900003-056 72136 DM15FI02J 

CIS Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc. 1-900003-056 72136 DMI5FI02J 

CI6 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DMI5FI02J 

C17 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F470J 

C18 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-90000 1-013 73445 C280AE,0.1 uF 

CI9 Capacitor, fixed, plastic, 0.1 uF, :1:20%, 250 Vdc 1-900001-013 73445 C280AE, 0.1 uF 

C20 Capacitor, fixed, mica, 200 pF, ±5%, 500 Vdc 1-900003-037 72136 DMI5F20lJ 

C21 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-90000 1-0 13 73445 C280AE,0.1 uF 

C22 Capacitor, fixed, plastic, ~.Ol uF, ±20%, 250 Vdc 1-900001-001 73445 C280AE,0.01 uF 
~ 

C23 Capacitor, fixed, ceramic, 10 pF, N750, 1000 Vdc 1-900067 -00 1 72982 831 000U2JO 1 OOD 

C24 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-90000 1-00 1 73445 C280AE, 0.01 uF 

C25 Capacitor, fixed, plastic, 0.001 uF, ±20%, 250 Vdc 1-90000 1-00 1 73445 C280AE,0.01 uF 

C26 Capacitor, fixed, electrolytic, 2 uF, -10 +75%, 25 Vdc 1-900023-016 56289 TEI201 

C27 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DMI5102J 
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TABLE 6-2. PARTS LIST' FOR MODEL FM-l0C (CONT.) 

A2- VCO, 6 AND 9 MHz GENERATOR CI RCUIT BOARD 
ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C28 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

CRI Diode, silicon 1-913029-001 04713 MV840 

CR2 Diode, silicon 1-913029-011 04713 MV840 

CR3 Dio de, silicon 1-913007 -001 03508 IN4148 

Ll Coil, variable, 5 uH to 8.5 uH 1-906006-005 88869 

L2 Coil, variable, 5 uH to 8.5 uH 1-906006-005 88869 

L3 Coil, variable, 5 uH to 8.5 uH 1-906006-005 88869 

L4 Coil, variable, 5 uH to 8.5 uH 1-906006-005 88869 

L5 Coil, variable, 7 uH to 14 uH 1-906006-004 88869 

Ql Transistor, silicon, PNP 1-958000-002 04713 2N3906 

Q2 Transistor, silicon, NPN 1-958000-001 04713 2N3904 

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

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

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

Q6 Transistor, silicon, NPN 1-958000-001 04713 : 2N3904 

Q7 Transistor, silicon, NPN 1-958000-001 04713 2N3904 

Q8 Transistor, silicon, PNP 1-958000-002 04713 2N3906 

Q9 Transistor, silicon, NPN 1-958000-001 04713 2N3904 

QI0 Transistor, silicon, PNP 1-958046-001 04713 MPS6579 

Rl Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CBI011 

R2 Resistor, fixed, composition, 470 ohm, ±10%, 1/4 W 1-945000-033 01121 CB4711 

R3 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CBI011 

R4 Resistor,fixed, composition, 560 ohm, ±10%, 1/4 W 1-945000-034 01121 CB5611 

R5 Resistor, fixed, composition, 560 ohm, ±10%, 1/4 W 1-945000-034 01121 CB5611 

R6 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CBI011 

R7 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CBI011 

R8 Resistor, fixed, composition, 3.3 k ohm, ±10%, 1/4 W 1-945000-043 01121 CB3321 

R9 Resistor, fixed, composition, 1 k ohm, ±10%, 1/4 W 1-945000-037 01121 CBI021 
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TABLE 6-2. PARTS' LIST FOR MODEL FM·10C (CONT.) 

A2-VCO, 6 AND 9 MHz GENERATOR CIRCUIT BOARD 
ASSEMBLY 

, . 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

RIO Resistor, fixed, composition, 150 ohm, ±10%, 1/4 W 1·945000-027 01121 CBI511 

Rll Resistor, fixed, composition, 270 ohm ±10%, 1/4 W 1·945000-030 01121 CB27111 

R12 Resistor, fixed, composition, 270 k ohm, ± 1 0%, 1/4 W 1·945000-066 01121 CB2741 

R13 Resistor, fixed, composition, 270 ohm, ±10%, 1/4 W 1·945000-030 01121 CB27111 

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

R15 Resistor, fixed, composition, 270 k ohm, ±10%, 1/4 W 1·945000-066 01121 CB2741 

R16 Resistor, fixed, composition, 270 ohm, ±10%, 1/4 W 1·945000·030 01121 CB2711 

R17 Resistor, fixed, composition, 1 k ohm, ±10%, 1/4 W 1·945000-037 01121 CBI021 

R18 Resistor, fixed, composition, 47 ohm, ± 10%, 1/4 W 1·945000·021 01121 CB4701 

R19 Resistor, fixed, composition, 10 k ohm, ±10%, 1/4 W 1·945000-049 01121 CBI031 

R20 Resistor, fixed ,.composition , 2.2 k ohm, ±10%, 1/4 W 1·945000-041 01121 CB2221 

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

R22 Resistor, fixed, composition, 100 k ohm, ±10%, 1/4 W 1·945000-061 01121 CBI041 

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

R24 Not Used 

R25 Resistor, fixed, composition, selected, 15 k ohm 
nominal, ±10%, 1/4 W 

1·945000·051 01121 CB1531 

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

R27 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1·945000·025 01121 CBI011 

R28 Resistor, fixed, composition, 10 kohm, ±10%, 1/4 W 1·945000-049 01121 CBI031 

R29 Resistor, fixed, composition, 4.7 k ohm, ±10%, 1/4 W 1·945000·045 01121 CB4721 

R30 Resistor, variable, composition, 2.5 k ohm, ±30%, 1·945007·005 71450 X201·2500 
1/4 W 

R31 Resistor, variable, composition, 1 k ohm, ±30%, 1·945007 ·004 71450 X201·1000 
1/4 W 

R32 Resistor, fixed, composition, 1 k ohm, ±10%, 1/4 W 1·945000-037 01121 CBI021 

R33 Resistor, fixed, composition, 27 k ohm, ± 1 0%, 1/4 W 1·945000-054 01121 CB2731 

R34 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1·945000-025 01121 CBI011 

R35 Resistor, fixed, composition, 10k ohm,±10%, 1/4 W 1·945000-049 01121 CBI031 

R36 Resistor, fixed, composition, 1 M ohm, ±10%, 1/4 W 1·945000·073 01121 CBI051 
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TABLE 6-2. PARTS LIST FOR MODEL FM~10C (CONT.) 

A2- VCO, 6 AND 9 MHz GENERATOR CIRCUIT BOARD 
ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R37 Resistor, fixed composition, 6.8 k ohm, ±10%, 1/4W 1·945000-047 01121 C86821 

R38 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4W 1-945000-057 01121 C84731 

R39 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4W 1-945000-057 01121 C84731 

R40 Resistor, fixed, composition, 15 k ohm, ±10%, 1/4W 1-945000-051 01121 C81531 

R41 Resistor, fixed, composition, 22 k ohm, ±10%, 1/4W 1-945000-053 01121 C82231 

R42 Resistor, fixed, composition, 1 k ohm, ± 1 0%, 1/4 W 1-945000-037 01121 C81021 

R43 Resistor, fixed, composition, 3.3 ohm, ± 1 0%, 1/4 W 1-945000-043 01121 C83321 

R44 Resistor, variable, composition,S k ohm, ±30%, 1/4 W 1-945007-006 71450 X201-5000 

R45 Resistor, fixed, composition, 470 ohm, ±10%, 1/4 W 1-945000-033 01121 C84711 

R46 Resistor, fixed, composition, 3.9 k ohm, ±10%, 1/4 W 1-945000-044 01121 C83921 

R47 Resistor, variable, composition, 100 k ohm, ±30%, 1-945007 -010 71450 X201-100K 
1/4 W 

R48 Resistor, fixed, composition, 100 k ohm, ±10%, 1-945000-061 01121 C81041 
1/4 W 
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TABLE 6-2. PARTS LIST FOR MODEL FM·10C (CONT.) 

A., A3B, A3C, A3D - 100 Hz, 1 kHz, 10 kHz AND 100 kHz 
DECADE CIRCUIT BOARD ASSEMBL V 
.. 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DES][G. PART NO. CODE PART NO. 

Cl Capacitor, fixed, mica, 100 pF, ±5%, 500 Vdc 1·900003-030 72136 DM15FI0IJ 

C2 Capacitor, fixed, mica, 150 pF, ±5%, 500 Vdc 1·900003-034 72136 DM15F151J 

C3 Capacitor, fixed, plastic, 0.047 uF, ±20%, 250 Vdc 1·900001-009 73445 C280AE, 0.047 uF 

C4 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1·900001-013 73445 C280AE,0.1 uF 

C5 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1·900001-013 73445 C280AE,0.1 uF 

C6 Capacitor, fixed, mica, 10 pF, ±5%, 500 Vdc 1·900003-008 72136 DM15CI00J 

C7 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1·900001-013 73445 C280AE,0.1 uF 

C8 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1·900001-013 73445 C280AE, 0.1 uF 

C9 Capacitor, fixed, ceramic, 0.1 uF, ±20%, 250 Vdc 1·900001-013 73445 C280AE, 0.1 uF 

CI0 Capacitor, fixed, ceramic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

Cll Capacitor, fixed, mica,'selected, 10 pF nominal, ±5%, 1·900003-008 72136 DM15CI00K 
500 Vdc 

t:L" 'J 

C12 Capacitor, fixed, mica, 180 pF, ±5%, 500 Vdc 1·900003-036 72136 DM15F181J 

C13 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1·900003-047 72136 DM15F471J 

C14 Capacitor, fixed, mica, 2 pF, ±0.5 pF, 500 Vdc 1·900003-002 72136 DM15C020C 

C15 Capacitor, fixed, mica, 180 pF, ±5%, 500 Vdc 1-900003-036 72136 DM15F181J 

C16 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 

C17 Capacitor, fixed, mica, 100 pF, ±5%, 500 Vdc 1·900003-030 72136 DM15FI0lJ 

C18 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-900001-001 73445 C280AE, 0.01 uF 

C19 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

C20 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1·900001-013 73445 C280AE,0.1 uF 

C21 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1·900001-001 73445 C280AE,0.01 uF 

C22 Capacitor, fixed, plastic 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE, 0.1 uF 

C23 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE,0.1 uF 

C24 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1·900001-013 73445 C280AE,0.1 uF 

C25 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-900001-001 73445 C280AE,0.01 uF 

C26 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1·900001-001 73445 C280AE,0.01 uF 

C27 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-900001-00 1 73445 C280AE,0.01 uF 

C28 Capacitor, fixed, plastic, 0.047 uF, ±20%, 250 Vdc 1-90000 1-009 73445 C280AE, 0.047 uF 
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TABLE 6-2. PARTS LIST FOR MODEL FM10-C (CONTe.) 

.. , A3B, A3C, A3D - 100 Hz, 1 kHz, 10 kHz AND 100 kHz 
DECADE CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C29 Capacitor, fixed, mica, 1500 pF, ±5%, 500 Vdc 1-900004-015 72136 DM19F152J 

C30 Capacitor, fixed, mica, 2000 pF, ±5%, 500 Vdc 1-900004-018 72136 DM19F202J 

C31 Capacitor, fixed, mica, 1500 pF, ±5%, 500 Vdc 1-900004-015 72136 DM19F152J 

CR1 Diode, germanium 1-913005-001 03877 1N273 

CR2 Diode, germanium 1-913073-001 OOOOE JZ5B 

FLI Filter, bandpass, 5-6 MHz 1-004539-001 88869 

Ll Coil, variable, 1.3 uH to 1.8 uH 1-906006-006 88869 

L2 Coil, variable, 1.3 uH to 1.8 uH 1-906006-006 88869 

L3 Coil, fixed, 10 uH 1-906022-005 OOOOF 13-10-10 

L4 Coil, fixed, 1.9 uH 1-906022-006 ooOOF 10-1.9-10 

L5 Coil, fixed, 1.9 uH 1-906022-006 OOOOF 10-1.9-10 

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

Q2 Transistor, silicon, NPN 1-958000-001 04713 2N3904 

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

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

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

Q6 Transistor, silicon, NPN 1-958000-001 04713 2N3904 

R1 Not Used 

R2 Resistor, fixed, composition, 68 ohm, ±10%, 1/2 W 1-945001-023 01121 EB6801 

R3 Resistor, fixed, composition, 4.7 k ohm, ±10%, 1/4 W 1-945000-045 01121 CB4721 

R4 Resistor, fixed, composition, 3.9 k ohm, ±10%, 1/4 W 1-945000-044 01121 CB3921 

R5 Resistor, fixed, composition, 330 ohm, ± 1 0%, 1/4 W 1-945000-031 01121 CB3311 

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

R7 Resistor, variable, composition, 500 ohm, ±30%, 1/4 W 1-945010-003 71450 U201-500 

R8 Resistor, fixed, composition, 4.7 k ohm, ±10%, 1/4 W 1-945000-045 01121 CB4721 

R9 Resistor, fixed, composition, 3.9 k ohm, ±10%, 1/4 W 1-945000-044 01121 CB3921 
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TABLE 6-2. PARTS LIST FOR MODEL FM·10C (CONT.) 

AaA, A3B, A3C, A3D - 100 Hz, 1 kHz, 10 kHz AND 100 kHz 
DECADE CI RCUIT BOARD ASSEMBL V 

REF. 
DESCRIPI'ION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

RIO Resistor, fixed, composition, 3.9 k ohm, ±10%, 1/4 W 1·945000-031 01121 CB3311 

Rll Resistor, fixed, composition, 10 ohm, ±10%, 1/4 W 1-945000-013 01121 CBI001 

R12 Resistor, fixed, composition, 4.7 k ohm, ±10%, 1/4 W 1-945000-045 01121 C84721 

R13 Resistor, fixed, composition, 1 k ohm, ±10%, 1/4 W 1-945000-037 01121 CBI021 

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

R15 Resistor, fixed, composition, 10 ohm, ±10%, 1/4 W 1-945000-013 01121 CBlool 

R16 Resistor, fixed, composition, 1.8 k ohm, ±10%, 1/4 W 1·945000-040 01121 CB1821 

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

RI8 Resistor, fixed, composition, 150 k ohm, ±10%, 1/4 W 1-945000-063 01121 CB1541 

R19 Resistor, fixed, composition, 10 ohm, ±10%, 1/4 W 1-945000-013 01121 CBI001 

R20 Resistor, fixed, composition, 150 ohm, ±10%, 1/4 W 1-945000-027 01121 CBI511 

R22 Resistor, fixed, composition, 47 ohm, ±10%, 1/4 W t -945000-021 011'21 CB4701 

Ul Integrated circuit, Decade Counter 1-926007 -014 01295 SN7490N 

U2 Integrated circuit, Balanced Mixer 1-926007-026 01295 SN76514N 

U3 Integrated circuit, Balanced Mixer 1-926007 -026 01295 SN76514N 

I 
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TABI,.E 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

A4A, A4B -10 MHz PROGRAMMING CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

K1 Relay, reed, SPST, coil data: 125 ohm, 288 mW, 4.5 V 1-942014-001 OOOOG 1A6A 

K2 Reiay, reed, SPST, coil data: 125 ohm, 288 mW, 4.5 V 1-942014-001 OOOOG 1A6A 

K3 Relay, reed, SPST, coil data: 125 ohm, 288 mW, 4.5 V 1-942014-001 OOOOG 1A6A 

K4 Relay, reed, SPST, coil data: 125 ohm, 288 mW, 4.5 V 1-942014-001 OOOOG 1A6A 

K5 Relay, reed, SPST, coil data: 125 ohm, 288 mW, 4.5 V 1-942014-001 OOOOG 1A6A 

K6 Relay, reed, SPST, coil data: 125 ohm, 288 mW, 4.5 V 1-942014-001 OOOOG 1A6A 

K7 Relay, reed, SPST, coil data: 125 ohm, 288 mW, 4.5 V 1-942014-001 OOOOG 1A6A 

K8 Relay, reed, SPST, coil data: 125 ohm, 288 mW, 4.5 V 1-942014-001 OOOOG 1A6A 

K9 Relay, reed, SPST, coil data: 125 ohm, 288 mW, 4.5 V 1-942014-00 1 OOOOG 1A6A 

K10 Relay, reed, SPST, coil data: 125 ohm, 288 mW, 4.5 V 1-942014-001 OOOOG 1A6A 

R1 Resistor, fixed, composition, 68 ohm, ±5%, 1/2 W 1-945001-023 01121 CB6805 

R2 Resistor, fixed, composition, 68 ohm, ±5%, 1/2 W 1-945001-023 01121 CB6805 

R3 Resistor, fixed, composition, 68 ohm, ±5%, 1/2 W 1-945001-023 01121 CB6805 

R4 Resistor, fixed, composition, 68 ohm, ±5%, 1/2 W 1-945001-023 01121 CB6805 

R5 Resistor, fixed, composition, 68 ohm, ±5%, 1/2 W 1-945001-023, 01121 CB6805 

R6 Resistor, fixed, composition, 68 ohm, ±5%, 1/2 W 1-945001-023 . 01121 CB6805 

R7 Resistor, fixed, composition, 68 ohm, ±5%, 1/2 W 1-945001-023 01121 CB6805 

R8 Resistor, fixed, composition, 68 ohm, ±5%, 1/2 W 1-945001-023 01121 CB6805 

R9 Resistor, fixed, composition, 68 ohm, ±5%, 1/2 W 1-945001-023 01121 CB6805 

RIO Resistor, fixed, composition, 68 ohm, ±5%, 1/2 W 1-945001-023 01121 CB6805 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

AS-1200 MHz DECADE ASSEMBL V 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Cl Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1-900063-00 1 91293 7341-A 

C2 , 
Capacitor, fixed, standoff, 470 pF,.() +100%,500 Vdc 1-900044-00 1 01121 SS5P-471W 

C3 Capacitor, fixed, mica, 24 pF, ±5%, 500 Vdc 1-9oooo3'()14 72136 DMI5E240J 

C4 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-9oooo3'()47 72136 DM15F471J 

C5 Capacitor, fixed, mica, 22 pF, ±5%, 500 Vdc 1-9OO003'()13 72136 DM15E220J 

C6 Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1·900063'()01 91293 7341-A 

C7 Capacitor, fixed, standoff, 470 pF,.() +100%, 500 Vdc 1·900044'()01 01121 SS5D-471W 

C8 Capacitor, fixed, mica, 100 pF, ±5%, 500 Vdc 1·90oo03'()08 01121 SS5D-471W 

C9 Capacitor, fixed, mica, selected,S pF nominal, 1-900003-004 72136 DM15C050C 
to.S pF, 500 Vdc 

CI0 Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1-900063-00 1 91293 7341-A 

C11 Capacitor, fixed, standoff, 470 pF,.() +100%, 500 Vdc 1·900044-001 01121 SS5D-471W 

C12 Capacitor, fixed, mica, 10 pF, ±5%, 500 Vdc 1·900003-008 72136 DM15CI00J 

C13 Capacitor, fixed, mica, selected,S pF nominal, 1·900003-004 72136 DM15C050 
±0.5 pF, 500 Vdc 

C14 Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1·900063-001 91293 7341·A 

CIS Capacitor, fixed, standoff, 470 pF, -0 +100%, 500 Vdc 1·900044-00 1 01121 SS5D-4TIW 

C16 Capacitor, fixed, mica, 3 pF, ±0.5 pF, 500 Vdc 1·900003-003 72136 DMlsC030C 

C17 Capacitor, fixed, mica, selected, 2 pF nominal, 1·900003-002 72136 DM15C020C 
±0.5 pF, 500 Vdc 

C18 Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1·900063-001 91293 7341·A 

C19 Capacitor, fixed, standoff, 470 pF, -0 +100%, 500 Vdc 1·900044-00 1 01121 SS5D-471W 

C20 Capacitor, fixed, mica,S pF, ±O.S pF, 500 Vdc 1·900003-004 72136 DM15C050C 

CRI Diode, germanium 1·913005-001 03877 IN273 

CR2 Diode, germanium 1·913005'()01 03877 IN273 

Ll Coil, fixed, 3 turns 1-403220-00 1 88869 

L2 Coil, fixed, 1 turn 1·201738-001 88869 

L3 Coil, fixed, 1 turn 1·201738-001 88869 

lA Coil, fixed, 1 turn 1·201739-001 88869 

L5 Coil, fixed, 1 turn 1·201739-001 88869 
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TABLE 6-2. PARTS LIST FOR MODEL FM·10C (CONT.) 

A5-1200 MHz DECADE ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Ql Transistor, silicon, NPN 1·958018-001 02735 2N5179 

Q2 Transistor, silicon, NPN 1·958018-001 02735 2N5179 

Q3 Transistor, silicon, NPN 1·958018-001 02735 2N5179 

Q4 Transistor, silicon, NPN 1·958064-001 73445 A486 

Q5 Transistor, silicon, NPN 1·958018-001 02735 2N5179 

Rl Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1·945000-057 01121 CB4731 

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

R3 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1·945000-057 01121 CB4731 

R4 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1·945000-057 01121 CB4731 

R5 Resistor, fixed, composition, 300 ohm, ±10%, 1/4 W 1·945000-031 01121 CB3311 

R6 Resistor, fixed, composition, 330 ohm, ±10%, 1/4 W 1·945000-031 01121 CB3311 

R7 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R8 Resistor, fixed, composition, 330 ohm, ±10%, 1/4 W 1-945000-031 01121 CB3311 

R9 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

RIO Resistor, fixed, composition, 330 ohm, ±10%, 1/4 W 1-945000-031 01121 CB3315 
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TABLE 6-2. PARTS LIST FOR MODEL FM·10C (CONT.) 

A6-11 MHz DECADE CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C1 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1·900001-00 1 73445 C280AE103 

C2 Capacitor, fixed, mica, 1000 pF, ±5%, 100 V dc 1·900003-056 72136 DM15F102J 

C3 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1·900001-001 73445 C280AEI03 

C4 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1·90000 1-0 13 73445 C280AE104 

C5 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-013 73445 C280AEI04 

C6 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1·900003-056 72136 DM15FI02J 

C7 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1·900001-013 73445 C280AEI04 

C8 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 V dc 1·900001-013 73445 C280AE104 

C9 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1·900003-056 72136 DM15FI02J 

C10 Capacitor, fixed, mica, 1000 pF, ±5%, 100 V dc 1-900003-056 72136 DM15FI02J 

C11 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15F102J 

C12 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15F102J 

C13 Capacitor, fixed, mica, 68 pF, ±5%, 500 Vdc 1-900003-026 72136 DM15E680J 

C14 Capacitor, fixed, mica, 12 pF, ±5%, 500 Vdc 1-900003-009 72136 DM15C120J / 

C15 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C16 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-900003-056 72136 DM15FI02J 

C17 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C18 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C19 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C20 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C21 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 

C22 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C23 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C24 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C26 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-900001-001 73445 C280AE103 

C27 Capacitor, fixed, mica, 1000 pF, ±5%, 1000 Vdc 1-900003-056 72136 DM15FI02J 

C28 Capacitor, fixed, mica, 300 pF, ±5%, 500 Vdc 1-900003-042 72136 DM15F301J 

C29 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-900001-00 1 73445 C280AEI03 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CaNT.) 

A6-1 MHz DECADE CIRCUIT BOARD.ASSEMBLV 

REF.· 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C30 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 
I 

C3l Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C32 Capacitor, fixed, plastic, 0.1 uF, ± 0%, 250 Vdc 1-900001-013 73445 C280AEI04 

C33 Capacitor, fixed, mica, 130 pF, ±5%, 500 V de 1-900003-033 72136 DM15F120J 

C34 Capacitor, fixed, mica, 270 pF, ±5%, 500 Vdc 1-900003 -041 72136 DM15F270J 

C35 Capacitor, fixed, mica, 200 pF, ±5%, 500 Vdc 1-900003-037 72136 DM15F20lJ 

FLI Filter, bandpass, 95 to 96 MHz 1-004540-001 88869 

FL2 Filter, bandpass, 50 to 60 MHz 1-004538-001 88869 

Ll Coil, variable, 0.15 uH to 0.23 uH 1-906006-008 88869 

L2 Coil, fixed, 0.47 uH ± 1 % 1-906022-008 OOOOF 9-0.47-1 

L3 Coil, fixed, 1.5 uH, ±10% 1-906022-007 OOOOF 10-1.5-10 

L4 Coil, fixed, 0.47 uH, ±1 % 1-906022-008 OOOOF 9-0.47-1 

L5 Coil, fixed, 0.1 5 uH, ±10%, 1750 rnA 1-906003-003 16407 DD-0.15 

L6 Coil, fixed, 0.15 uH ±10%, 1750 rnA 1-906003-003 16407 DD-O.15 

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

Q2 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Q3 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

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

Q5 Transistor, silicon, NPN 1-958080-001 02735 2N4427 

Rl Resistor, fixed, composition, 330 ohm, ±5%, 1/4 W 1-945000-151 01121 CB3315 

R2 Not Used 

R3 Resistor, fixed, composition, selected, 56 ohm 1-945000-132 01121 CB5605 
nominal, ±5%, 1/4 W 

R4 Resistor, fixed, composition, 150 ohm, ±5%, 1/4 W 1-945000-142 01121 CB1515 

R5 Not Used 

R6 Resistor, fixed, composition, 68 ohm, ±5%, 1/4 W 1-945000-134 01121 CB6805 

R7 Resistor, fixed, composition, 10 ohm, ±10%, 1/4 W 1-945000-013 01121 CBI001 

R8 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CBI011 

R9 Resistor, fixed, composition, 7.5 k ohm, ±5%, 1/4 W 1-945000-183 01121 CB7525 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

A6-1 MHz DECADE BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

RIO Resistor, fixed, composition, 3.9 k ohm, ±10%, 1/4 W 1-945000-044 01121 CB3921 

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

R13 Not Used 

R14 Resistor, fixed, composition, 10 k ohm, ±10%, 1/4 W 1-945000-049 01121 CBI031 

R15 Resistor, fixed, composition, 3.9 k ohm, ± 0%, 1/4 W 1-945000-044 01121 CB3921 

R16 Resistor, fixed, composition, 33 ohm, ±10%, 1/4 W 1-945000-019 01121 CB3301 

R17 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CBI011 

R18 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CBI011 

R19 Resistor, fixed, composition, 47 ohm, ±10%, 1/4 W 1-945000-021 01121 CB4701 

R20 Resistor, fixed, composition, 10 ohm, ±10%, 1/4 W 1-945000-013 01121 CBI001 

R21 Resistor, fixed, composition, 2 k ohm, ±5%, 1/4 W 1-945000-169 01121 CB2025 

R22 Resistor, fixed, composition, 10 k ohm, ±10%, 1/4 W 1-945000-049 01121 CB1031 

R23 Resistor, fixed, composition, 270 ohm, ±1 0%, 1/4 W 1-945000-030 01121 CB2711 

R24 Resistor, fixed, composition, 6.8 k ohm, ±10%, 1/4 W 1-945000-04 7 01121 CB6821 

R25 Resistor, fixed, composition, 1 k ohm, ± 1 0%, 1/4 W 1-945000-037 01121 CB1021 

R26 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CB1011 

R27 Resistor, fixed, composition, 2.4 k ohm, ±5%, 1/4 W 1-945000-171 01121 CB2425 

R28 Resistor, fixed, composition, 820 ohm, ±10%, 1/4 W 1-945000-036 01121 CB8211 

R29 Resistor, fixed, composition, selected, 270 ohm 1-945000-030 01121 CB2711 
nominal, ± 1 0%, 1/4 W 

R30 Resistor, fixed, composition, 10 ohm, ±10%, 1/4 W 1-945000-013 01121 CB1001 

R31 Resistor, fixed, composition, 10 ohm, ±10%, 1&4 W 1-945000-142 01121 CBI511 

R32 Resistor, fixed, composition, 150 ohm, ±5%, 1/4 W 1-945000-142 01121 CB1511 

R33 Resistor, fixed, composition, 30 ohm, ±5%, 1/4 W 1-945000-128 01121 CB3905 

R34 Capacitor, fixed, mica, 270 pF, ±5%, 500 Vdc 1-945000-142 01121 CB1515 

R35 Resistor, fixed, composition, 300 ohm, ±5%, 1/4 W 1-945000-149 01121 CB3015 

R36 Resistor, fixed, composition, 16 ohm, ±5%, 1/4 W 1-945000-119 01121 CB1605 

R37 Resistor, fixed, composition, 300 ohm, ±5%, 1/4 W 1-945000-149 01121 CB3015 

U1 Integrated circuit, Balanced Mixer 1-926007-026 01295 SN76514N 
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.. TABLE 6-2. PARTS LIST FOR MODEL FM·10C (CONT) 

A6-1 MHz DECADE CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

U2 Integrated circuit, Balanced Mixer 1·926007 -026 01295 SN76514N 
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TABLE 6-2. PARTS FOR MODEL FM·10C (CONT.) 

A7 - GAIN eONTROL AMP/AMPLITUDE MODULATOR ASSEMBL V 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Cl Not Used 
thru 
C23 

C24 Capacitor, fixed, mica, 47 pF, tS%, 500 Vdc 1·900003-021 72136 DM1SC470J 

C2S Capacitor, variable, glass 1 to 10 pF, 500 Vdc 1·900063-001 91293 7341A 

C26 Ca pacitor, variable, glass, 1 to 10 pF, 500 V dc 1·900063-00 1 91293 7341A 

C27 Capacitor, fixed, standoff, 470 pF, -0 +100%,500 Vdc 1·900044-00 1 01121 SSSD471W 

C28 Capacitor, variable, glass, 1 to 10 pF, SOO Vdc 1·900063-001 91293 7341A 

C29 Capacitor, fixed, mica, 47 pF, tS%, 500 Vdc 1·900003-021 72136 DM1SC470J 

C30 Capacitor, fixed, standoff, 470 pF, -0 +100%, 500 Vdc 1·900044-00 1 01121 SSSD471W 

C31 Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1·900063-001 91293 7341A 

C32 Capacitor, fixed, mica, 47 pF, tS%, 500 Vdc 1·900003-021 72136 DM1SC470J 

C33 Capacitor, fixed, feedthru, 470 pF, t20%, 500 Vdc 1·900045-001 01121 FASC471 

C34 Not Used 

C3S Not Used 

C36 Not Used 

C37 Capacitor, fixed, standoff, 470 pF, -0 +100%, 500 Vdc 1·900044-00 1 . 01121 SSSD471W 

C38 Capacitor, fixed, standoff, 470 pF, -0 +100%, 500 Vdc 1·900044-00 1 01121 SSSD·471W 

C39 Capacitor, fixed, standoff, 470 pF, -0 +100%, SOO Vdc 1·900044-001 01121 SSSD471W' 

C40 Capacitor, fixed, mica, 2 pF, to.S pF, 500 Vdc 1·900003-002 72136 DM1SC020C 

C41 Capacitor, fixed, mica, 470 pF, tS%, 500 Vdc 1·900003-047 72136 DM1SF471J 

C42 Capacitor, fixed, mica, 2 pF, to.S pF, 500 Vdc 1·900003-002 72136 DM1SC020C 

CRI Diode, germanium 1·91300S-00 1 03877 IN273 

CR2 Diode, germanium 1·913005001 03877 IN273 

LI Not Used 
thru 
L8 

L9 Coil, fixed, 2 turns 1402953-001 88869 

LIO Coil, fixed, 4 turns 1402953-003 88869 

L11 Coil, fixed, 3 turns 1402953-002 88869 
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TABLE 6-2. PARTS LIST FOR MODEL FM·10C ,(CONT.) 

A7 - GAIN CONTROL AMP/AMPLITUDE MODULATOR ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

L12 Coil, fixed, 4 turns 1-402953-003 88869 

L13 Coil, fixed, 3 turns 1-402953-002 88869 

L14 Coil, fixed, 0.47 uH, ±15% 1 ~906oo8.:o02 88869 

Ql Not Used 
thru 
Q7 

Q8 Transistor, silicon, NPN 1·958018-001 02735 2N5179 

Q9 Transistor, silicon, NPN 1·958018-001 02735 2N5179 

Rl Not Used 
thru 
R14 

R15 Resistor, fixed, composition, 47 ohm, ±10%, 1/4 W 1·945000-021 01121 CB4701 

R16 Resistor, fixed, composition, 39 k ohm, ±10%, 1·945000-056 01121 CB3931 
1/4 W ' 

R17 Resistor, fixed, composition, 820 ohm, ±10%, 1/4 W 1·945000-036 01121 CB8211 

R18 Resistor, fixed, composition, 33 k ohm, ±10%, 1/4 W 1·945000-033 01121 CB4711 

R19 Resistor, fixed, composition, 470 ohm, ±10%, 1/4 W 1·945000-006 01121 CB2R71 

R20 Resistor, fixed, composition, 2.7 ohm, ±10%, 1/4 W 1·945000-006 .' 01121 CB2R71 

R21 Resistor, fixed, composition, 22 k ohm, ±10%, 1/4 W 1·945000-053 01121 CB2231 

R22 Resistor, fixed, composition, selected, 100 ohm 
nominal, ±10%, 1/4 W 

1·945000-025 01121 CB1011 

R23 Resistor, fixed, composition, 8.2 k ohm, ±10%, 1/4 W 1·945000-048 01121 CB8221 

R24 Resistor, fixed, composition, 8.2 k ohm, ±10%, 1/4 W 1·945000-048 01121 CB8221 
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TABLE 6-2. PARTS LIST FOR MODEL FM·10C (CONT.) 

AS - 10 MHz DECADE ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Cl Capacitor, fixed, mica, 22 pF, ±S%, SOO Vdc 1·900003-013 72136 DMlSE220J 

C2 Ca pacitor, fixed, standoff, 470 pF, -0 + 1 00%, soo V dc 1·900063-001 01121 SS5D471W 

C3 Capacitor, variable, glass, 1 to 10 pF, SOO Vdc 1·900063-001 91293 7341A 

C4 Capacitor, fixed, mica, 10 pF, ±S%, SOO V dc 1·900003-008 72136 DMlSCI00J 

CS Capacitor, fixed, standoff, 470 pF, -0 +100%, SOO Vdc 1·900044-001 01121 SSSD471W 

C6 Capacitor, variable, glass, 1 to 10 pF, SOO Vdc 1·900063-001 91293 7341A 

C7 Capacitor, fixed, mica, 10 pF, ±S%, SOO Vdc 1·900003-008 72136 DMlSCI00J 

C8 Capacitor, fixed, standoff, 470 pF, -0 +100%, SOO Vdc 1·900044-001 01121 SSSD471W 

C9 Capacitor, variable, glass, 1 to 10 pF, SOO Vdc 1·900063-001 91293 7341A 

CI0 Capacitor, fixed, mica, 3 pF,±O.S pF, SOD Vdc 1-900003-003 72136 DMlSC030C 

Cll Capacitor, fixed, standoff, 470 pF, -0 +100%, SOO Vdc 1·900044-00 1 01121 SSSD471W 

C12 Ca pacitor, variable, glass, 1 to 10 pF, SOO V dc 1-900063-001 01293 7341A 

C13 Capacitor, fixed, mica, 3 pF, ±O.S pF, SOO Vdc 1·900003-003 72136 DMlSC030C 

C14 Not Used 

CIS Not Used 

C16 Not Used 

C17 Capacitor, fixed, mica, 10 pF, ±S%, SOO Vdc 1·900003-008 72136 DMlSCI00J 

C18 Capacitor, variable, glass, 1 to 10 pF, SOO Vdc 1·900063-001 91293 7341A 

C19 Capacitor, fixed, standoff, 470 pF, -0 +100%, SOO Vdc 1·900044-001 01121 SSSD471W 

C20 Capacitor,fixed, mica, 10 pF, ±S%, SOO Vdc 1·900003-008 72136 DMlSCI00J 

C21 Capacitor, variable, glass, 1 to 10 pF, SOO Vdc 1·900063-001 91293 7341A 

C22 Capacitor, fixed, standoff, 470 pF, -0 +100%, SOO Vdc 1·900044-001 01121 SSSD471W 

C23 Capacitor, fixed, mica, 10 pF, ±S%, SOO Vdc 1·900003-008 72136 DM1SCI00J 

C24 Capacitor, fixed, mica, 10 pF, ±S%, SOO Vdc 1·900003-008 72136 DM1SCI00J 

C2S Capacitor, fixed, mica, S pF, ±O.S, SOO Vdc 1·900003-004 72136 DMlSCOSOC 

C26 Not Used 

C27 Capacitor, fixed, mica, 120 pF, ±S%, SOO Vdc 1·900003-032 72136 DMlSF121J 

C28 Capacitor, variable, ceramic, 2.3 to 20 pF, SOO Vdc 1·900113-001 91293 9302 
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TABLE 6-2. PARTS LIST FOR MODEL FM·10C (CONT.) 

AS -10 MHz DECADE ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C29 Capacitor, fixed, mica, 5 pF, ±0.5 pF, 500 Vdc 1·900003-004 72136 DM15C050C 

C30 Capacitor, variable, ceramic, 2.3 to 20 pF, 500 Vdc 1·900113-001 91293 9302 

C31 Capacitor, fixed, mica, 120 pF, ±5%, 500 Vdc 1·900003-032 72136 DM15F121J 

C32 Capacitor, fixed, mica, selected, 2 pF nominal, 1·900003-002 72136 DM15COI0C 
±O.5 pF, 500 Vdc 

C33 Capacitor, fixed, mica, 3 pF, ±0.5, 500 Vdc 1·900003-003 72136 DM15C030C 

C34 Capacitor, fixed, mica, 3 pF, ±0.5 pF, 500 Vdc 1·900003-003 72136 DM15C030C 

C35 Capacitor, fixed, mica, selected, 3 pF nominal, 1·900003-003 72136 DM15C030C 
±0.5 pF, 500 Vdc 

CRI Diode, germanium 1·913005-001 03877 IN273 

CR2 Diode, germanium 1·913005-001 03877 IN273 

Ll Coil, fixed, 1 turn 1-201740-001 88869 

L2 Coil, fixed, 1 turn 1-201740-001 88869 

L3 Coil, fixed, 1 turn 1-201741-001 88869 

IA Coil, fixed, 1 turn 1-201741-001 88869 

L5 Not Used 

L6 Coil, fixed, 1 turn 1-201741-001 88869 

L7 Coil, fixed, 1 turn 1-201741-001 88869 

L8 Coil, fixed, 2 turns 1-402953-001 88869 

L9 Not Used 
thru 
L14 

L15 Coil, fixed, 2 turns 1-403042-001 88869 

L16 Coil, fixed, 2 turns 1-403042-001 88869 

Ql Transistor, silicon, NPN 1·958018-001 02735 2N5179 

Q2 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Q3 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

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

Q5 Not Used 

Q6 Transistor, silicon, NPN 1-95801-001 02735 2N5179 
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TABLE 6-2. PARTS LIST FOR. MODEL FM·10C (CONT.) 
',. 

AS -10 MHz DECADE ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG .. PART NO. CODE PART NO. 

Q7 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Rl Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

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

R3 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R4 Resistor, fixed, composition, 330 ohm, ±10%, 1/4 W 1-945000-031 01121 CB3311 

R5 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R6 Resistor, fixed, composition, 330 ohm, ±10%, 1/4 W 1-945000-031 01121 CB3311 

R7 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R8 Resistor, fixed, composition, 330 ohm, ±10%, 1/4 W 1-945000-031 01121 CB3311 

R9 Not Used 

RIO Not Used 

R11 Resistor, fixed, composition, 560 ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R12 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R13 Resistor, fixed, composition, 560 ohm, ±10%, 1/4 W 1-945000-034 01121 CB5611 

R14 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R15 Resistor, fixed, composition, 27 ohm, ±10%, 1/4 W 1-945000-018 01121 CB2701 
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TABLE 6-2. PARTS LIST FOR MODEL FM·10C (CaNT.) _. 

A9 - DIODE SWITCH ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR .. 

DESIG. PART NO. CODE PART NO. 

Cl Capacitor, fixed, feedthru, 470 pF, ±20%, 500 Vdc 1·900045-001 01121 FASC 

C2 Capacitor, fixed, feedthru, 470 pF, ±20%, 500 Vdc 1·900045 -00 1 01121 FASC 

C3 Capacitor, fixed, feedthru, 470 pF, ±20%, 500 Vdc 1·900045-001 01121 FASC 

C4 Capacitor, fixed, feedthru, 470 pF, ±20%, 500 Vdc 1·900045-00 1 01121 FASC 

CS Capacitor, fixed, feedthru, 470 pF, ±20%, 500 Vdc 1·900045 -00 1 01121 FASC 

C6 Capacitor, fixed, mica,S pF, ±O.S pF, 500 Vdc 1·900003-004 72136 DM1SC050C 

C7 Capacitor, fixed, feedthru, 470 pF, ±20%, 500 Vdc 1·900045-001 01121 FASC 

CRI Diode, germanium 1·913005-001 03877 IN273 

CR2 Diode, germanium 1·913005-001 03877 IN273 

CR3 Diode, germanium }'·91.300S·OO 1 03877 IN273 

CR4 Diode, germanium 1·913005-00 1 03877 IN273 

CRS Diode, germanium 1·913005-001 03877 IN273 

CR6 Diode, germanium 1·913005-001 03877 IN273 

Ll Coil, fixed: 0.47 uH, ±IS% 1·906008-002 88869 

L2 Coil, fixed: 0.47 uH, ±IS% 1·906008-002 88869 

L3 Coil, fixed: 0.47 uH, ±IS% 1·906008-002 88869 

L4 Coil, fixed: 0.47 uH, ±IS% 1·906008-002 88869 

LS Coil, fixed: 0.47 uH, ±IS% 1-906008-002 88869 

L6 Coil, fixed: 0.47 uH, ±IS% 1-906008-002 88869 

L7 Coil, fixed: 0.47 uH, ±IS% 1-906008-002 88869 

Rl Resistor, fixed, composition, 22 k olun, ± 1 0%, 1/4 W 1-945000-053 01121 CB2231 

R2 Resistor, fixed, composition, 22 k olun, ±10%, 1/4 W 1-945000-053 01121 CB2231 

R3 Resistor, fixed, composition, 22 k olun, ±10%, 1/4 W 1-945000-053 01121 CB2231 

R4 Resistor, fixed, composition, 22 k ohm, ±10%, 1/4 W 1-945000-053 01121 CB2231 

RS Resistor, fixed, composition, 22 k ohm, ±10%, 1/4 W 1-945000-053 01121 CB2231 

R6 Resistor, fixed, composition, 270 ohm, ±10%, 1/4 W 1-945000-030 01121 CB2711 

R7 Resistor, fixed, composition, 22 k ohm, ±10%, 1/4 W 1-945000-053 01121 CB2231 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

A 10 -700 TO 1100 MHz MU L TIPLI ER ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Cl Capacitor, fixed, mica 22 pF, ±5%, 500 Vdc 1-900003-013 72136 DM15E220J 

C2 Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1-900063 -00 1 91293 7341A 

C3 Capacitor, fixed, standoff, 470 pF, -0 +100%,500 Vdc 1-900044-001 01121 SS5D471W 

C4 Capacitor, fixed, mica, 10 pF, ±5%, 500 Vdc 1-900003-008 72136 DM15CI00J 

C5 Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1-900063-001 91293 7341A 

C6 Capacitor, fixed, standoff, 470 pF, -0 +100%, 500 Vdc 1-900044-001 01121 SS5D471W 

C7 Capacitor, fixed, mica, 10 pF, ±5%, 500 Vdc 1-900003-008 72136 DM15CI00J 

C8 Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1-900063-001 91293 7341A 

C9 Capacitor, fixed, standoff, 470 pF, -0 +100%, 500 Vdc 1-900044-00 1 01121 SS5D471W 

CI0 Capacitor, fixed, mica, 3 pF, ±0.5 pF, 500 Vdc 1-900003-003 72136 DM15C030C 

C11 Capacitor, variable, glass, 1 to 10 pF, 500 V dc 1-900063-001 91293 7341A 

C12 Capacitor, fixed, standoff, 470 pF, -0 +100%, 500 Vdc 1-900044-001 01121 SS5D471W 

C13 Capacitor, fixed, mica,S pF, ±0.5 pF, 500 Vdc 1-900003-004 72136 DM15C050C 

C14 Capacitor, fixed, mica, 22 pF, ±5%, 500 V dc 1-900003-013 72136 DM15E220J 

CIS Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1-900063-00 1 91293 7341A 

C16 Capacitor, fixed, standoff, 470 pF, -0 +100%, 500 Vdc 1-900044-001 01121 SS5D471W 

C17 Capacitor, fixed, mica, 10 pF, ±5%, 500 Vdc 1-900003-008 72136 DM15CI00J 

C18 Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1-900063-001 91293 7341A 

C19 Capacitor, fixed, standoff, 470 pF, -0 +100%, 500 Vdc 1-900044-00 1 01121 SS5D471W 

C20 Capacitor, fixed, mica 10 pF, ±5%, 500 Vdc 1-900003-008 72136 DM15CI00J 

C21 Capacitor, fixed, mica, selected,S pF nominal 1-900003-004 72136 DM15C050C 
500 Vdc 

C22 Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1-900063-001 91293 7341A 

C23 Capacitor, fixed, standoff, 470 pF, -0 +100%,500 Vdc 1-900044-001 01121 SS5D471W 

C24 Capacitor, fixed, mica, 3 pF, ±0.5 pF, 500 Vdc 1-900003-003 72136 DM15C030C 

C25 Capacitor, variable, glass, 1 to 10 pF, 500 V dc 1-900063-001 91293 7341A 

C26 Capacitor, fixed, standoff, 470 pF, -0 +100%, 500 Vdc 1-900003-004 72136 DM15C050C 

C27 Capacitor, fixed, mica,S pF, ±5%, 500 Vdc 1-900003-013 72136 DM15E220J 

C29 Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1-900063 -00 1 91293 7341A 
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REF. 
DESCRIPTION SINGER MFR .. MFR. 

DESIG. PART NO. CODE PART NO. 

C30 Capacitor, fixed, standoff, 470 pF,.o +100%, 500 Vdc 1·900044-00 1 01121 SSSD471W 

C31 Capacitor, fixed, mica, 10 pF, tS%, 500 Vdc 1·900003-008 72136 DM1SClooJ 

C32 Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1·900063-00 1 91293 7341A 

C33 Capacitor, fixed, standoff, 470 pF,.o +100%,500 Vdc 1·900003.008 72136 DM1SCI00J 

C34 Capacitor, fixed, mica, 10 pF, tS%, 500 Vdc 1·900003-008 72136 DM1SClOOJ 

C3S Capacitor, fixed, mica, selected, 2 pF nominal, 
to.S pF, 500 Vdc 

1·9OOOO3.Q02 72136 DM1SC02OC 

C36 Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1·900063-001 91293 7341A 

C37 Capacitor, fixed, standoff, 470pF,.o +100%, 500 Vdc 1·900044-00 1 01121 SSSD471W 

C38 Capacitor, flXed, mica, 3 pF, to.S pF, 500 Vdc 1·900003-003 72136 DM1SC03OC 

C39 Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1·900063-00 1 91293 7341A 

C40 Capacitor, fixed, standoff, 470 pF,.o +100%, 500 Vdc 1·900044-00 1 011,21 SSSD471W 

C41 Capacitor, fixed, mica,S pF, to.S pF, 500 Vdc 1·900003-004 72136 DMISCOSOC 

C42 Capacitor, variable, glass 1 to 10 pF, 500 Vdc 1·9OO063.QO 1 91293 7341A 

C44 Capacitor, fixed, standoff, 470 pF,.o to 100%,500 1-900003.Q08 72136 DMISClooJ 
Vdc 

C4S Capacitor, fixed, mica, 10 pF, tS%, 500 Vdc 1·900003-008 72136 DM1SClooJ 

C46 Capacitor, variable, glass, 1 to 10 pF, 500 V dc 1·900063.QO 1 91293 7341A 

C47 Capacitor, fixed, standoff, 470 pF,.o +100%, 500 Vdc 1·900003.Q08 72136 DM1SC100J 

C48 Capacitor, fixed, mica, 100 pF, tS%, 500 Vdc 1·900003-008 72136 DMISC100J 

C49 Capacitor, fixed, mica, selected, 2 pF nominal, 1·900003-002 72136 DM1SC020C 
to.S pF, 500 Vdc 

CSO Capacitor, variable, glass, 1 to 10 pF, 500 V dc 1·900063-001 91293 7341A 

CSI Capacitor, fixed, standoff, 470 pF,.o +100%, 500 Vdc 1·900044-00 1 01121 SSSD471W 

CS2 Capacitor, flXed, mica, 3 pF, to.S pF, 500 Vdc 1·900003-003 72136 DM1SC030C 

CS3 Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1·900063-00 1 91293 734lA 

CS4 Capacitor, fixed, standoff, 470 pF,.o +100%, 500 Vdc 1·900044-00 1 01121 SSSD471W 

CSS Capacitor, fixed, mica,S pF, to.S pF, 500 Vdc 1·900003-004 72136 DM15C050C 

CS6 Capacitor, fixed, mica, 22 pF, tS%, 500 Vdc 1·900003.0 13 72136 DM1SE220J 

CS7 Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1·900063-00 1 91293 7341A 
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REF. 
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DESIG. PART NO. CODE PART NO. 

CS8 Capacitor, fixed, standoff, 470 pF, -0 +100%, 500 Vdc 1-900044-001 01121 SSsD471W 

CS9 Capacitor, fixed, mica, 10 pF, ts%, 500 Vdc 1-900003-008 72136 DMlsCI00J 

C60 Capacitor, variable, glass, 1 to 100 pF, 500 Vdc 1-900063-001 91293 7341A 

C61 Capacitor, fixed, standoff, 470 pF, -0 +100%, 500 Vdc 1-900055-001 01121 SSsD471W 

C62 Capacitor, fixed, mica, 10 pF, ts%, 500 Vdc 1-900003-008 72136 DMlsCI00J 

C63 Capacitor, fixed, mica, selected, 2 pF nominal, 1-900003-002 72136 DMlsC020J 
±O.S pF 

C64 Ca pacitor, variable, glass, 1 to 10 pF, 500 V dc 1-900063-001 91293 7341A 

C6S Capacitor, flXed, standoff, 470 pF, -0 +100%, 500 Vdc 1-900044-001 01121 SSsD0471W 

C66 Capacitor, fixed, mica, 3 pF, to.s pF, 500 Vdc 1-900003-003 72136 DMlsC030C 

C67 Capacitor, variable, glass, 1 to 10 pF, 500 Vdc 1-900063 -001 91293 7341A 

C68 Capacitor, fixed, standoff, 470 pF, -0 +100%, 500 Vdc 1-900044-001 011.21 SSsD471W 

C69 Capacitor, fixed, mica,S pF, to.s pF, 500 Vdc 1-900003-004 72136 DMlsCOsOC 

C70 Capacitor, fixed, mica, selected,S pF nominal, 1-900003-004 72136 DMlsCOsOC 
±O.S pF, 500 Vdc 

C71 Capacitor, fixed, mica, selected,S pF nominal, 1-900003-004 72136 DMlsCOsOC 
to.s pF, 500 Vdc 

C72 Capacitor, fixed, mica, selected,S pF nominal, 1-900003-004 72136 DMlsCOsOC 
±O.S pF, 500 Vdc 

C73 Capacitor, fixed, mica, selected, 2 pF nominal, 1-900003-002 72136 DMlsC020C 
±O.S pF, sOOVdc 

C74 Capacitor, fixed, mica, selected, 2 pF nominal, 1-900003-002 72136 DMlsC020C 
to.s pF, 500 Vdc 

C7s Capacitor, fixed, mica, selected, 9 pF nominal, 1-900087 -00 1 00853 D15sC090JO 
±s%, 500 Vdc 

C76 Capacitor, fixed, mica, selected, 2 pF nominal, 1-900003-002 72136 DMlsC020C 
±O.S pF, 500 Vdc 

C77 Capacitor, flXed, mica, selected; 2 pF nominal, 1-900003-002 72136 DMlsC020C 
to.s pF, 500 Vdc 

C78 Capacitor, fixed, nuca, selected, 2 pF nominal, 1-900003-002 72136 DMlsC020C 
±D.s pF, 500 Vdc 

C79 Capacitor, fixed, mica, selected, 1 pF nominal, 1-900003-001 72136 DMIsCOI0C 
to.s pF, 500 Vdc 

.. 
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REF. 
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DESIG. PART NO. CODE PART NO. 

C80 Capacitor, fixed, mica, selected, 1 pF nominal, 
±D.S pF, 500 Vdc 

1-900003-001 72136 DM15COI0C 

CRl· Diode, germanium 1-913005-001 03877 IN273 

CR2 Diode, germanium 1-913005-001 03877 IN273 

CR3 Diode, germanium 10913005-001 03877 IN273 

CR4 Diode, germanium 1-913005-001 03877 IN273 

CR5 Diode, germanium h913OO5 -001 03871 IN273 

CR6 Diode, germanium 1-913005-001 03877 IN273 

CR7 Diode, germanium 1-913005-00 1 03877 IN273 

CR8 Diode, germanium 1-913005-001 03877 IN273 

CR9 Diode, germanium 1-913005-001 03877 IN273 

CRI0 Diode, germanium 1-913005-001 03877 IN273 

Ll Coil, fixed, 1 turn 1·201740-001 88869 

L2 Coil, fixed, 1 turn 1-201741-001 88869 

L3 Coil, fixed, 1 turn 1-201741-001 88869 

L4 Coil, fixed, 1 turn 1-201741-001 88869 

L5 Coil, fixed, 1 turn 1-201740-001 88869 

L6 Coil, fixed, 1 turn . 1-201740-001 88869 

L7 Coil, fixed, 1 turn 1-201741-001 88869 

L8 .Coil,Jixed, 1 turn 1-201741-001 88869 

L9 Coil, fixed, 1 turn 1-201738-001 88869 

LI0 Coil, fixed, 1 turn 1-201738-001 88869 

Lll Coil, fixed, 1 turn 1-201739-001 88869 

L12 Coil, fixed, 1 turn 1-201739-001 88869 

L13 Coil, fixed, 1 turn 1-201738-001 88869 

L14 Coil, fixed, 1 turn 1-201738-001 88869 

L15 Coil, fixed, 1 turn 1-201739-001 88869 

L16 Coil, fixed, 1 turn 1-201739-001 88869 

L17 Coil, fixed, 1 turn 1-201738-001 88869 
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REF. 
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DESIG. PART NO. CODE PART NO. 

L18 Coil, fixed, 1 turn' 1-201738-001 88869 

L19 Coil, fixed, 1 turn 1-201739-001 88869 

L20 Coil, fixed, 1 turn 1-201739-001 88869 

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

Q2 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Q3 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

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

Q5 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

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

Q7 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Q8 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Q9 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

QI0 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

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

Q12 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Q13 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Q14 Transistor, ~ilicon, NPN .! 1-958018-001 02735 2N5179 

Q15 Transistor, silicon, NPN 1-958018-00 1 02735 2N5179 

Q16 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Q17 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Q18 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Q19 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Q20 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Rl Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R2 Resistor, fixed, composition, 560 ohm, ±10%, 1/4 W 1-945000-034 01121 CB5611 

R3 Resistor, fixed, COinposition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R4 Resistor, fixed, composition, 560 ohm, ±] 0%, 1/4 W 1-945000-034 01121 CB5611 

R5 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R6 Resistor, fixed, composition, 330 ohm, ±10%, 1/4 W 1-945000-031 01121 CB3311 
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REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R7 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R8 Resistor, fixed, composition, 330 ohm, ±10%, 1/4 W 1-945000-031 01121 CB3311 

R9 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

RIO Resistof, fixed, composition, 560 ohm, ±10%, 1/4 W 1·945000-034 01121 CB5611 

R11 Resistor, fIXed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R12 Resistor, fixed, cOIposition, 560 ohm, ±10%, 1/4 W 1-945000-034 01121 CB5611 

R13 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R14 Resistor, fixed, composition, 330 ohm, ±10%, 1/4 W 1-945000-031 01121 CB3311 

R15 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R16 Resistor, fixed, composition, 330 ohm, ±10%, 1/4 W 1-945000-031 01121 CB3311 

R17 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R18 Resistor, fixed, composition, 560 ohm, ±10%, 1/4 W 1·945000-034 01121 CB5611 

R19 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R20 Resistor, fixed, composition, 560 ohm, ±10%, 1/4 W 1-945000-034 01121 CB5611 

R21 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R22 Resistor, fixed, composition, 330 ohm, ±10%, 1/4 W 1-945000-031 01121 CB3311 

R23 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R24 Resistor, fixed, composition, 330 ohm, ±10%, 1/4 W 1·945000-031 01121 CB3311 

R25 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1·945000-057 01121 CB4731 

R26 Resistor, fixed, composition, 560 ohm, ±10%, 1/4 W 1·945000-034 01121 CB5611 

R27 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R28 Resistor, fixed, composition, 560 ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R29 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R30 Resistor, fixed, composition, 330 ohm, ±10%, 1/4 W 1·945000-031 01121 CB3311 

R31 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1·945000-057 01121 CB4731 

R32 Resistor, fixed, composition, 330 ohm, ±10%, 1/4 W 1-945000-031 01121 CB3311 

R33 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R34 ReSistor, fixed, composition, 560 ohm, ±10%, 1/4 W 1-945000-034 01121 CB5611 
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R35 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R36 Resistor, fixed, composition, 560 ohm, ±10%, 1/4 W 1-945000-034 01121 CB5611 

R37 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R38 Resistor, fixed, composition, 330 ohm, ±10%, 1/4 W 1-945000-031 01121 CB3311 

R39 Resistor, fixed, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R40 Resistor, fixed, composition, 330 ohm, ±10%, 1/4 W 1-945000-031 01121 CB3311 

R41 Resistor, fixed, composition, 27 ohm, ±10%, 1/4 W 1-945000-018 01121 CB2701 

R42 Resistor, fixed, composition, 27 ohm, ±10%, 1/4 W 1-945000-018 01121 CB2701 

R43 Resistor, fixed, composition, 27 ohm, ±10%, 1/4 W 1-945000-018 01121 CB2701 

R44 Resistor, fixed, composition, 27 ohm, ±10%, 1/4 W 1-945000-018 01121 CB2701 

R45 Resistor, fixed, composition, 27 ohm, ±10%, 1/4 W 1-945000-018 01121 CB2701 
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A11 -SUFFER AMPLIFIER CIRCUIT BOARD ASSE~BLV 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Cl Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 

C2 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-90000 1-00 1 73445 C280AE,0.01 uF 

C3 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C4 Capacitor, fixed, mica, 43 pF, ±5%, 500 Vdc 1-900003-020 72136 DM15E430J 

C5 Capacitor, variable, ceramic, 1.7 to 10 pF, 500 Vdc 1-900 113-002 91293 9301 

C6 Capacitor, fixed, plastic, 0.022 uF, ±20%, 250 Vdc 1-900001-005 73445 C280AE, 0.022 uF 

C7 Not Used 

C8 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C9 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F47lJ 

CI0 Not Used 

Cll Not Used 

C12 Not Used 

C13 Not Used 

C14 Capacitor, fixed, plastic, 0.01 uF, ±10%, 150 Vdc 1-90000 1-00 1 73445 C280AE,0.01 uF 

C15 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 

C16 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 

C17 Capacitor, fixed, plastic, 0.01 uF, ±10%, 250 Vdc 1-90000 1-00 1 73445 C280AE, 0.01 uF 

C18 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-900001-00 1 73445 C280AE, 0.01 uF 

C19 Capacitor, fixed, mica 1000 pF, ±5%, 100 Vdc 1-900003-015 72136 DM15E270J 

C20 Capacitor, fixed, mica 27 pF, ±5%, 500 Vdc 1-900003-015 72136 DM15E270J 

C21 Capacitor, variable, ceramic, 1.7 to 10 pF, 500 Vdc 1-900113-002 91293 9301 

C22 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 

C23 Capacitor, flXed, mica, 18 pF, ±5%, 500 Vdc 1-900003-011 72136 DM15C180J 

C24 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 

C25 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-900001-001 73445 C280AE, 0.01 uF 

C26 Capacitor, fixed, mica, 1000 pF, ±5%, 100 V de 1-900003-056 72136 DM15FI02J 

C27 Capacitor, fixed, mica, 15 pF, ±5%, 500 Vdc 1-900003-150 72136 DM15ClSOJ 

C28 Capacitor, variable, ceramic, 1.7 to 10 pF, 500 Vdc 1-900113-002 91293 9301 
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C29 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1 -900003 -047 72136 DM15F471J 

C30 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 

C31 Capacitor, fixed, plastic~O.OI uF, ±20%, 250 Vdc 1 -900001-00 1 73445 C280AE,0.01 uF 

C32 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C33 Capacitor, fixed, mica, 15 pF, ±5%, 500 Vdc ] -900003-0] 0 72136 DM15C150J 

C34 Capacitor, variable, ceramic, 1.7 to 10 pF, 500 Vdc 1-900113-002 9301 

C35 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 

C36 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 

C37 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1 -900001-00 1 73445 C280AE,0.01 uF 

C38 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C39 Capacitor, fixed, mica, 15 pF, ±5%, 500 Vdc 1-900003-010 72136 DM15C150J 

C40 Capacitor, variable, ceramic, 1.7 to 10 pF, 500 Vdc 1-900113-002 ·91293 9301 

C41 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 

C42 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 

C43 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F47lJ 

C44 Not Used 

C45 CapacitoF, fixed. mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15FI02J 

C46 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-90000 1 -00 1 73445 C280AE, 0.01 uF 

Ll Coil, fixed, 0.06 uH 1-402965-002 88869 

L2 Not Used 

L3 Not Used 

L4 CoiL fixed, 0.06 uH 1402965-002 88869 

L5 Coil, variable, 7-14 uH 1-906006-004 88869 

L6 Coil, fixed, 0.06 uH 1402965 -002 88869 

L7 Coil, fixed, 0.06 uH 1-402965 -002 88869 

L8 Coil, fixed, 0.04 uH 1-402965-003 88869 

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

Q2 Not Used, 

Q3 Transistor, silicon, NPN 1-958018-001 02735 2N5179 
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A 11 - BUFFER AMPLIFIER CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Q4 Transistor. silicon, NPN )·9580.18-00.1 0.2735 2N5179 

05 Transistor, silicon, NPN 1·9580. 18-00. 1 0.2735 2N5179 

06 Transistor, silicon, NPN )·9580. 18-00. 1 0.2735 2N5179 

07 Transistor, silicon, NPN 1·9580.18-001 0.2735 2N5179 

08 Transistor, silicon, NPN 1·9580.18-00.1 0.2735 2N5179 

RI Resistor, fixed, composition, 10. ohm, ± 1 0.%, 1/4 W )·9450.0.0.-013 0.1121 CBIo.o.I 

R2 Resistor, fixed, composition, 3.9 k ohm, ± 1 0.%, 1/4 W ] ·9450.0.0.-044 0.1121 CB3921 

R3 Resistor, fixed, composition, 10.0. ohm,'"±lo.%, 1/4 W 1·9450.0.0.-025 0.112] CBIo.ll 

R4 Resistor, fixed, composition, 10.0. ohm, ±Io.%, 1/4 W 1·9450.0.0.-025 0.) ]21 CBIo.ll 

R5 Not Used 

R6 Not Used 

R7 Resistor, fixed, composition, 2.2 k ohm, ±lo.%, 1/4 W 1·945000.-041 0.1121 CB2221 

R8 Resistor, fixed, composition, 10. k ohm, ±lo.%, 1/4 W ] ·9450.0.0.-049 0.1121 CBIo.31 

R9 Resistor, fixed, composition, 3.3 k ohm. ±Io.%, 1/4 W 1·945000.-043 0.1121 CB3321 

RIO. Not Used 

RII Not Used 

RI2 Resistor, fixed, composition, 470. ohm, ±Io.%, 1/4 W 1·945000.·0.33 0.1121 CB4711 

R13 Resistor, fixed, composition, 47 ohm, ±)o.%, 1/4 W ] ·9450.00-021 0.1121 CB47o.l 

R14 Resistor, fixed, composition, 3.9 k ohm, ±10%, 1/4 W 1·9450.00-044 0.1121 CB3921 

RI5 Resistor, fixed, composition, 1.2 k ohm, ±Io.%, 1/4 W 1·9450.0.0.-038 0.1121 CBI221 

RI6 Resistor, fixed, composition, 3.9 k ohm, ±Io.%, 1/4 W 1·945000.-044 0.1121 CB392] 

R17 Resistor, fixed, composition, 10.0. ohm, ±Io.%, 1/4 W 1·9450.00-025 0.] 121 CBIo.ll 

R18 Resistor,'fixed, composition, 22 ohm, ±)o.%, 1/4 W 1·9450.0.0.-01 7 0.1121 CB22o.I 

R19 Resistor, fixed, composition, 10.0. ohm, ±]O%, 1/4 W 1·9450.00-025 0.1121 CBIo.ll 

R2o. Resistor, fixed, composition. 10.0. ohm, ±]o.%, 1/4 W 1·9450.00-025 0.1121 CBIo.l1 

R21 Resistor, fixed, composition, 3.9 k ohm, ±]o.%, ]/4 W 1·9450.0.0.-044 0.1121 CB3921 

R22 Resistor, fixed, composition, 10.0. ohm, ±lo.%, 1/4 W 1·9450.0.0.·0.25 0.1121 CBIo.ll 

R23 Resistor, fixed, composition, 39 ohm, ±Io.%, 1/4 W 1·945000.-020. 0.1121 CB39o.l 
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TABL.E 6-2. P~RTS LIST FOR MODEL FM-10C (CONT.) 

A11·-BUFFER AMPLIFIER CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R24 Resistor, fixed, composition, 15 ohm, ± I 0%, 1/4 W 1-945000-015 01121 CB1501 

R25 Resistor, fixed, composition, 3.9 k ohm, ±10%, 1/4 W 1-945000-044 01121 CB3921 

R26 Resistor, fixed, composition, 100 ohm, ±IO%, 1/4 W 1-945000-025 01121 CBI011 

R27 Resistor, fixed, composition, 22 ohm, ±10%, 1/4 W 1-945000-017 01121 CB2201 

R28 Resistor, fixed, composition, 3.9 k ohm, ±10%, 1/4 W 1-945000-044 01121 CB3921 

R29 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CBI011 

R30 Resistor, fixed, composition, 22 ohm, ± 1 0%, 1/4 W 1-945000-017 01121 CB2201 

R31 Resistor, fixed, composition, 1.2 k ohm, ±10%, 1/4 W 1-945000-038 01121 CB1221 

R32 Not Used 

R33 Resistor, fixed, composition, 560 ohm, ±10%, 1/4 W 1-945000-034 01121 CB5611 

R34 Resistor, fixed, composition, 560 ohm, ±10%, 1/4 W 1-945000-034 01121 CB5611 

R35 Resistor, fixed, composition, 560 ohm, ±19%, 1/4 W 1-945000-034 01121 CB5611 

R36 Resistor, fixed, composition, 560 ohm, ±10%, 1/4 W 1-945000-034 01121 CB5611 

R37 Resistor,fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CBI011 
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TABLE 6-2. PARTS LIST FOR MODEL FM-l0C (CONT.) 

A12 THRU A2l - GENERATOR CIRCUIT BOARD ASSEMBLIES 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

ON 
BOARDS 

('I All thru All Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-90000 I -0 I 3 73445 C280AE,0.1 uF 

'C2 AI2 thru All Capacitor, fixed, mica, 22 pF, ±5%, 500 Vdc 1-900003-013 72136 DM15C220J 

('3 AI2 thru A21 Capacitor, fixed, mica, 22 pF, ±5%, 500 Vdc 1-900003-013 72136 DMl5C220J 

('4 AI2 thru A21 Capacitor, fixed, mica 10 pF, ±5%, 500 Vdc 1-900003-008 72136 DMI5CIOOJ 

('5 AI2 thru All Capacitor, variable, ceramic, 1.7- II pF, 500 Vdc 1-900113-002 91293 9301 

('6 AI2thruA21 Capacitor, fixed, plastic, 0.0 I uF, ±20%, 250 Vdc 1-900001 -001 73445 C280AE, 0.01 uF 

('7 AI2 thru A21 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-90000-047 72136 DMI5F471J 

C8 AI2 thru All Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-90000 1 -0 13 73445 C280AE,0.1 uF 

C9 Al2 thru A21 Capacitor, tlxed, mica, 43 pF, ±5%, 500 Vdc 1-900003-020 72136 DMI5C430J 

CI0 AI2 thru All Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900001-056 72136 DM15FI02J 

CII AI2 thm A21 Capacitor, fixed, mica, 24 pF, ±5%, 500 Vdc 1-900003 -014 72136 DM15C240J 

CI2 AI2thmA21 Capacitor, fixed, mica, 12 pF, ±5%, 500 Vdc 1·900003-009 72136 DM15C120J 

('13 AI2thruAll Capacitor, fixed, plastic, 0.022 uF, ±20%, 250 Vdc I -90000 1-005 73445 C280AE, 0.022 uF 

('14 AI2 thru A21 Capacitor, fixed, mica, 10 pF, ±5%, 500 Vdc 1-900003-008 72136 DM15CI00J 

CIS AI2thruA21 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1 -90000 I -01 3 73445 C280AE,0.1 uF 

Cl6 A12thruA15 Capacitor, fixed, mica, 2 pF, ±0.5 pF, 500 Vdc 1·900003-002 72136 DM15C020C 

Al6 thru A21 Capacitor, fixed, mica,S pF, ±0.5 pF, 500 Vdc 1-900003-004 72136 DM15C050C 

C17 A12 thru A21 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1 ·900001-001 73445 C280AE, 0.01 uF 

C18 A12 thru AI4 Capacitor, fixed, mica, 82 pF, ±5%, 500 Vdc 1·900003-028 72136 DM15F820J 

A15 Capacitor, fixed, mica, 91 pF, ±5%, 500 Vdc 1·900003-029 72136 DM15F910J 

AI6 thru A21 Capacitor, fixed, mica, 68 pF, ±5%, 500 Vdc 1·900003-026 72136 DM15F680J 

CI9 AI2 thm AI9 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1·900003-056 72136 DMl5F471J 

A20 and A21 Capacitor, fixed, mica, 680 pF, ±5%, 500 Vdc 1·900003-052 72136 DMI5F681J 

C20 AI2 thru A21 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1·900003-056 72136 DM15FI02J 

C21 All Capacitor, fixed, mica, 10 pF, ±5%, 500 Vdc 1·900003-008 72136 DMI5CI00J 

A13andA16 Capacitor, fixed, mica, 15 pF, ±5%, 500 Vdc 1·900003-010 72136 DM15C150J 

A14 Capacitor, fixed, mica, 18 pF, ±5%, 500 V dc 1-900003-0 II 72136 DM15C180J 
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TABLE 6-2. PARTS LIST FOR MODEL FM-l0C (CONT.) 

.. ~ . 

A12 THRU A2l - GENERATOR CIRCUIT BOARD ASSEMBLIES 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

ON 
BOARDS 

C2l AlS tluu A17 Capacitor, fixed, mica, 25 pF, ±S%, 500 Vdc 1-900003-014 72136 DM1SE240J 
Cont. 

Al8 Capacitor, fixed, mica, 33 pF, ±S%, 500 Vdc 1-900003-017 72136 DMlSE330J 

A19 Capacitor, fixed, mica, 43 pF, ±S%, 500 Vdc 1-90000-020 72136 DM1SE430J 

A20 and A21 . Capacitor, fixed, mica, 56 pF, ±S%, 500 Vdc 1-900003-024 72136 DM1SES60J 

C22 A12 thru A2l Capacitor, fixed, mica, 1000 pF, ±S%, 100 Vdc 1-900003-056 72136 DM1SF102J 

C23 A12 thru A2l Capacitor, fixed, mica, 470 pF, ±S%, 500 Vdc 1-900003-047 72136 DM1SF4711 

C24 A12 thru A21 Capacitor, variable, ceramic, 1.7-11 pF, 500 Vdc 900113-001 91293 9301 

C2S A12 thru Al4 Capacitor, fixed, mica, 82 pF, ±S%, 500 Vdc 1-900003-028 72136 DMlSF820J 

AIS Capacitor, fixed, mica, 91 pF, ±S%, 500 Vdc 1-900003-029 72136 DM1SF910J 

A16 thru A21 Capacitor, fixed, mica, 68 pF, ±S%, 500 Vdc 1-900003-026 72136 DMlSF680J 

C26 Al2thruA18 Capacitor, fixed, mica 470 pF, ±S%, 500 Vdc 1-900003-047 72136 DM15F4711 

A19 thru A21 Capacitor, fixed, mica, 680 pF, ±S%, 300 Vdc 1-900003-052 72136 DM1SF6811 

C27 A12 thru A21 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001-0 13 73445 C280AE,0.1 uF 

C28 A12 thru A21 Capacitor, fixed, mica, 15 pF, ±S%, 500 Vdc 1-900003-010 72136 DMlSC1S0J 

C29 A12thruA21 Capacitor, fixed, plastic, 0.1 uF, ±20%, 250 V dc 1 -900001-0 13 73445 C280AE, 0.1 uF 

C30 A12 thru A21 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-900001-001 73445 C280AE,0.01 uF 

C31 A12 thru A21 Capacitor, fixed, mica, 2 pF, ±O.S pF, 500 Vdc 1-900003-002 72136 DM1SC020C 

C32 A12 thru A14 Capacitor, fixed, mica, selected, 91 pF nominal, 1-900003-029 72136 DM1SF910J 
±S%, 500 Vdc 

A1S Capacitor, fixed, mica, selected, 100 pF nominal, 1-900003-030 72136 DMlSF1011 
±5%, 500 Vdc 

A16 thru A21 Capacitor, fixed, mica, selected, 82 pF nominal, 1-900003-028 72136 DM1SF820J 
±S%, 500 Vdc 

C33 A12 thru A21 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DMlSF4711 

C34 A12 thru A20 Capacitor, fixed, mica, 470 pF, ±S%, 500 Vdc 1-900003-047 72136 DM1SF4711 

C3S A12 Capacitor, fixed, mica, 10pF, ±%, 500 Vdc 1-900003-008 72136 DM15CI00J 

A13andA16 Capacitor, fixed, mica, 15pF, ±5%, 500 Vdc 1-900003-010 72136 DMlSC1S0J 

A14 Capacitor, fixed, mica, 18pF, ±S%, 500 Vdc 1-900003-011 72136 DM1SC180J 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

A12 THRU A21 - GENERATOR CIRCUIT BOARD ASSEMBLIES 

REF. DESCRIPTION 
SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

ON 
BOARDS 

C35 A15andA17 Capacitor, fixed, mica, 24 pF, ±5%, 500 Vdc 1-900003-014 72136 DM15E240J 
Cont. 

A18 Capacitor, fixed, mica, 33 pF, ±5%, 500 Vdc 1-900003-017 72136 DM15E330J 

A19 Capacitor, fixed, mica, 43 pF, ±5%, 500 Vdc 1-90000-020 72136 DMl5E430J 

A20 and A21 Capacitor, fixed, mica, 56 pF, ±5%, 500 Vdc 1-900003-024 72136 DMl5E560J 

C36 Al2 thru A21 Capacitor, variable, ceramic 1.7-11 pF, 500 Vdc 1-900113-002 91293 9301 

C37 A12 thru A20 Capacitor, fixed, mica, 1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15F102J 

C38 Al2 thru A21 Capacitor, fixed, plastic, 0.022 uF, ±20%, 250 Vdc 1-90000 1-005 73445 C280AE, 0.022 uF 

C39 A12thruA21 Capacitor, fixed, plastic, 0.01 uF, ±20%, 250 Vdc 1-900002-001 73445 C280AE,0.01 uF 

C40 A15 thru A21 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-04 7 72136 DM15F471J 

C41 A15 thru A20 Capacitor, fixed, mica, 470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 

C42 A12 Capacitor, fixed, mica, 10 pF, ±5%, 500 Vdc 1-900003-008 72136 DM15CI00J 

AI3 and A16 Capacitor, fixed, mica, 15 pF, ±5%, 500 Vdc 1-900003-010 72136 DMI5CI50J 

A14 Capacitor, fixed, mica, 18 pF, ±5%, 500 Vdc 1-900003-011 72136 DMI5C180J 

A15 and A17 Capacitor, fixed, mica, 24 pF, ±5%, 500 Vdc 1-900003-014 72136 DM15E240J 

A18 Capacitor, fixed, mica, 33 pF, ±5%, 500 Vdc 1-900003-017 72136 DM15E330J 

A19 Capacitor, fixed, mica, 43 pF, ±5%, 500 Vdc 1-900003-020 72136 DM15E430J 

A20 Capacitor, fixed, mica, 56 pF, ±5%, 500 Vdc 1-900003-024 72136 DM15E560J 

C43 A12 thru A20 Capacitor, variable, 1.7-11 pF, 500 Vdc 1-900113-002 91293 9301 

C44 Al2 thm A21 Capacitor, fixed, mica, 1000 pF 1-900003-056 72136 DMl5FI02J 

C45 Al2 thru A20 Capacitor, 1000 pF 1-900003-056 72136 DM15F102J 

C46 Not Used 

C47 A14 Capacitor, fixed, mica, selected, 3 pF nominal, 1-900003-003 72136 DM15C030C 
±0.5 pF, 500 Vdc 

A15 and A16 Capacitor, fixed, mica, selected,S pF nominal, 1-900003-004 72136 DM15C050C 
±0.5 pF, 500 Vdc 

A17 Capacitor, fixed, mica, selected, 10 pF nominal, 1-90003-008 72136 DMl5CIOOJ 
±5%, 500 Vdc 

Al8 and Al9 Capacitor, fixed, mica, selected, 12 pF nominal, 1-900003-009 72]36 DM15C120J 
±5%, 500 Vdc 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

A12 THRU A21 - GENERATOR CIRCUIT BOARD ASSEMBLIES 

REF. DESCRIPTION 
SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

ON 
BOARDS 

C47 A20 Capacitor, fixed, mica, selected, 15 pF nominal, 1-900003-010 72136 DM15C150J 
Cont. ±5%, 500 Vdc 

A21 Capacitor, fixed, mica, selected, 27 pF nominal, 1-900003-015 72136 DM15C270J 
±5%, 500 Vdc 

C48 Not Used 

C49 A12 thru A21 Capacitor, fix~d, plastic, 0.1 uF, ±20%, 250 Vdc 1-900001 -013 73445 C280AE, 0.1 uF 

Ll A12 thru A21 Coil, variable, 30-60 uH 1-906006-003 88869 

L2 A12 thru A21 Coil, 10 uH, 75 rnA 1-906002-015 76493 70FI05A1 

L3 A12thruA15 Coil, variable, 0.16-0.23 uH 1-906006-008 88869 

A16 thru A21 Coil, variable, 0.22--0.34 uH 1-906006-009 88869 

L4 A12 thru A15 Coil, variable, 0.16--0.23 uH 1-906006-008 88869 

A16 thru A21 Coil, variable, 0.22---0.34 uH 1-906006-009 88869 

L5 A12 thru A15 Coil, variable, 0.16--0.23 uH 1-906006-008 88869 

A16 thru A21 Coil, variable, 0.22-0.34 uH 1-906006-009 88869 

L6 A12 thru A15 Coil, fixed, 2~ turns 1-402965-001 88869 

A16 thru A20 Coil, fixed, 3~ turns 1-402965-003 88869 

A21 Coil, fixed, 4~ turns 1-402965-002 88869 

L7 A12 thru A15 Coil, fixed, 2~ turns 1-402965-001 88869 

A16 thru A20 Coil, fixed, 3~ turns 1402965-003 88869 

A21 Coil, fixed, 4~ turns 1-402965-002 88869 

L8 A12 thru A15 Coil, fixed, 2~ turns 1-402965-001 88869 

A15 thru A20 Coil, fixed, 3~ turns 1-402965-003 88869 

Ql A12 thru A21 Transistor, silicon, NPN 1-958000-001 04713 2N3904 

Q2 A12thruA21 Transistor, silicon, NPN 1-958000-001 04713 2N3904 

Q3 A12 thru A21 Transistor, silicon, PNP 1-958000-002 04713 2N3906 

Q4 A12 thru A21 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Q5 A12 thru A21 Transistor, silicon, PNP 1-958000-002 04713 2N3906 

Q6 A12 thru A21 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Q7 A12 thru A21 Transistor, silicon, NPN 1-958018-001 02735 2N5179 
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TABLE 6-2. PARTS LIST FOR MODEL FM-l0C (CONT.) 

A 12 THRU A21 - GENERATOR CIRCUIT BOARD ASSEMBLIES 

REF. DESCRIPTION SINGER MFR. MFR. 
DESIG .. PART NO. CODE PART NO. 

ON 
BOARDS 

Q8 A12 thru A21 Transistor, silicon, NPN 1-958-000-001 04713 2N3904 

Q9 Not Used 

QI0 A12 thru A21 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Ql1 A12 thru A20 Transistor, silicon,NPN 1-958018-001 02735 2N5179 

Rl A12 thru A21 Resistor, fixed, composition, 1 k ohm, ±10%, 1/4 W 1-945000-037 01121 CBI021 

R2 A12 thru A21 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CBI011 

R3 A12 thru A21 Resistor, fixed, composition, 1 k ohm, ±10%, 1/4 W 1-945000-037 01121 CBI021 

R4 A12 thru A21 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CBI011 

R5 A12 thru A21 Resistor, fixed, composition, 10 k ohm, ±10%, 1/4 W 1-945000-049 01121 CBI031 

R6 A12 thru A21 Resistor, fixed, composition, 150 ohm, ±10%, 1/4 W 1-945000-027 01121 CB1511 

R7 A12 thru A21 Resistor, fixed, composition, 56 k ohm, ±10%, 1/4 W 1-945000-058 01121 CB5631 

R8 A12 thru A21 Resistor, composition, 1.5 k ohm, ±10%, 1/4 W 1-945000-039 01121 CB1521 

R9 A12 thru A21 Resistor, fixed, composition, 100 ohm, ±IO%, 1/4 W 1-945000-025 01121 CBIOll 

RIO AI2 thru A21 Resistor, composition, 10 k ohm, ±10%, 1/4 W 1-945000-049 01121 CBI031 

Ril A12 thru A21 Resistor, composition, 47 k ohm, ±10%, 1/4 W 1-945000-057 01121 CB4731 

R12 A12 thru A21 Resistor, composition, 470 ohm, ±10%, 1/4 W 1-945000-033 01121 CB4711 

R13 A12 thru A21 Resistor, fixed, composition, 150 k ohm, ±10%, 
1/4 W 

1-945000-063 01121 CB4711 

R14 A12 thru A21 Resistor, composition, 220 ohm, ±10%, 1/4 W 1-945000-029 01121 CB2211 

R15 A12 thru A21 Resistor, composition, 220 ohm, ±10%, 1/4 W 1-945000-029 01121 CB2211 

R16 A12 thru A21 Resistor, fixed, composition, 150 ohm, ±10%, 1/4 W . 1-945000-027 01121 CB1511 

R17 A12 thru A21 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CBI011 

R18 A12 thm A21 Resistor, fixed, composition, 1.5 k ohm, ±10%, 1-945000-039 01121 CBI5.21 
1/4 W 

R19 A12 thm A21 Resistor, fixed, composition, 1.2 k ohm, ±10%, 1-945000-038 01121 CB1221 
1/4 W 

R20 A12 thru A21 Resistor, fixed, composition, 100 ohm, ±10%, 1-945000-025 01121 CBI011 
1/4 W 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

A12 THRU A21 -"- GENERATOR CIRCUIT BOARD ASSEMBLIES 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

ON 
BOARDS 

R21 A12 thru A21 Resistor, fixed, composition, 15k ohm, ±10%, 1/4 W 1-945000-051 01121 CB1531 

R22 A12 thru A21 Resisto;r, fixed, composition, 1 k ohm, ±10%, 1/4 W 1-945000-037 01121 CBI021 

R23 A12thruA21 Resistor, fixed, composition, 1 k ohm, ±10%, 1/4 W 1-945000-037 01121 CBI021 

R24 A12 thru A21 Resistor, fixed, composition, 15 k ohm, ±10%, 1/4 W 1-945000-051 01121 CB1531 

R25 A12 thru A21 Resistor, fixed, composition, 15 k ohm, ±10%, 1/4 W 1-945000-051 01121 CB1531 

R26 A12 thru A21 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CB1011 

R27 A12 thru A21 Resistor, fixed, composition, 3.9 k ohm, ±10%, 1-945000-044 01121 CB3921 
1/4 W 

R28 A12 thru A21 Resistor, fixed, composition, 47 ohm, ±10%, 1/4 W 1-945000-021 01121 CB4701 

R29 A12 thru A21 Resistor, fixed, composition, selected, 100 ohm 1-945000-025 01121 CBI0l1 
nominal, ±10%, 1/4 W 

R30 Al2 thru A20 Resistor, fixed; composition. 47 ohm, ± 1 0%, 1/4 W 1-945000-021 01121 CB4701 

A21 Resistor, fixed, composition. 10 ohm, ±:10%, 1/4 W 1-945000-013 01121 CB1001 

R31 A12 thru A21 Resistor, fixed, composition, 3.9 k ohm, ±10%, 1-945000-044 01121 CB3921 
1/4 W 

R32 A12 thru A21 Resistor, fixed, composition, 220 ohm, ±10%, 1/4 W 1-945000-029 01121 CB2211 

R33 A12 thru A21 Resistor, fixed, composition, 15 ohm, ±:10%, 1/4 W 1-945000-015 01121 CB1501 

lR34 A12 thru A2l Resistor, composition, 10 k ohm, ±10%, 1/4 W 1-945000-049 01121 CB1031 

R35 A12 thru A21 Resistor, fixed, composition, 100 ohm,±10%, 1/4 W 1-945000-025 01121 CB1011 

R36 Not Used 

R37 Not Used 

R38 Not Used 

R39 A12 thru A2l Resistor, fixed, coinposition, 100 ollin, ±10%, 1/4 W 1-945000-025 01121 CBI011 

R40 A12 thru A21 Resistor, fixed, composition, 100 ohm, ±10%, 1/4 W 1-945000-025 01121 CBI011 

R41 A12 thru A21 Resistor, fixed, composition, sele cted, 180 ohm 1-945000-028 01121 CB1811 
nominal, ±10%, 1/4 W 

R42 A12 thru A20 Resistor, fixed, composition, 3.9 k ohm, ±10%, 1-945000-044 01121 CB3921 
1/4 W 

.. 

R43 A12 thru A20 Resistor, fixed, composition, 100 ohm, ±10%, 1-945000-025 01121 CBI0ll 
1/4 W 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

A12 THRU A21 - GENERATOR CIRCUIT BOARD ASSEMBLIES 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

ON 
BOARDS 

R44 A12 thru A20 Resistor, fixed, composition, 100 ohm, ± 1 0%, 1/4 W 1-945000-025 01121 CBI011 

R45 Not Used 

R46 AI2 thru A21 Resistor, fixed, composition, 1.2 k ohm, ±10%, 1/4 W 1-945000-038 01121 CB1221 

R47 Not Used 

R48 Not Used 

R49 A12 thru A20 Resistor, fixed, composition, 680 ohm, ±1 0%, 1/4 W 1-945000-035 01121 CB6811 

R50 A12 thi"u A20 Resistor, fixed, composition, 680 ohm, ±10%, 1/4 W 1-945000-035 01121 CB6811 

R51 A21 Resistor, fixed, composition, 56 ohm, ±10%, 1/4 W 1-945000-022 01121 C85601 

UI A12 thru A21 Integrated circuit, Quad 2-Input NOR Gate 1-926018-001 ooOOD LU380A 

Yl A12 Xtl, Freq: 4.5 MHz 1-91 2001-010 88869 

A13 Xtl, Freq: 4.4 MHz 1-912001-009 88869 

AI4 XtI, Freq: 4.3 MHz 1·912001-008 88869 

Al5 Xtl, Freq: 4.2 MHz 1-912001-007 88869 

A16 Xtl, Freq: 4.1 MHz 1-91 2001-006 88869 

A17 Xtl, Freq: 4.0 MHz 1·912001-005 88869 

Al8 Xtl, Freq: 3.9 MHz 1-9 1200 1-004 88869 

Al9 Xtl, Freq: 3.8 MHz 1-912001-003 88869 

A20 Xtl, Freq: 3.7 MHz 1-912001-002 88869 

A21 Xtl, Freq: 3.6 MHz 1-91200 1-00 1 88869 

Y2 A12 Xtl, Freq: 4.5 MHz 1-91200 1-0 1 0 88869 

A13 Xtl, Freq: 4.4 MHz 1-912001-009 88869 

A14 Xtl, Freq: 4.3 MHz 1-912001-008 88869 

A15 Xtl, Freq: 4.2 MHz 1-912001-007 88869 

Al6 Xtl, Freq: 4.1 MHz 1-912001-006 88869 

A17 XtI, Freq: 4.0 MHz 1-9 12001-005 88869 

Al8 Xtl, Freq: 3.9 MHz 1-912001-004 88869 

Al9 Xtl, Freq: 3.8 MHz 1-91200 1-003 88869 
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TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 

A12 THRU A21 -GENERATOR CIRCUIT BOARD ASSEMBLIES 

REF .. DESCRIPTION SINGER MFR. MFR. 
DESIG. PART NO. CODE PART NO. 

ON 
BOARDS 

Y2 A20 Xtl, Freq: 3.7 MHz 1-912002-002 88869 
Cont. 

A21 Xtl, Freq: 3.6 MHz 1-91 2001-001 88869 
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TABLE 6-3. PARTS LIST FOR MODEL RFM·10 

MAIN ASSEMBLIES AND CHASSIS PARTS 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

AlAI Not Used 

AIA2 RF. Switch Assembly 1-004451·00 1 88869 

AIA3 II MHz IF Board Assembly 4-004307 ·()()5 88869 

AIA4 Broadband Amplifier Assembly 1·004452-00 1 88869 

ATI Attenuator, 10 dB 2·001355·005 88869 

AT2 Attenuator, variable 1·103576-001 88869 

Cl Capacitor, fixed, electrolytic 1·900039·005 76433 984-1654 
50 uF, ·10% +75,25 Vdc 

CRI Diode, silicon 1·913007·001 24446 IN4148 

CR2 Diode. silicon 1·913007·00 1 24446 IN4148 

DSI Lamp, indicator, red, 10 V. 20 rnA 1·925007·003 OOOOB LI0/20 

PI Part of AIA4 

P2 Receptacle, plug, male, 24 PIN 1·910071·002 02660 26-159-24 

P3 Part ofW2 

P4 Part of AIA2 

P5 Receptacle, plug, phono 1-9100 18-001 71785 13A 

P6 Receptacle, plug, phono 1·910018-001 71785 13A 

Rl Resistor, variable, composition, 
I k ohm, ±10% 

SI Not Used 

S2 Switch, push-push 1-951024-002 82389 65017-206 
2 poles, 2 positions 

WI Cable, BNC to BNC 2-004461-001 88869 

W2 Cable, BNC to BNC 1-003159·002 88869 
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TABLE 6-3. PARTS LIST FOR MODEL RFM-10 (CONTJ 

A1A2 - RF,SWITCH ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG" PART NO. CODE PART NO. 

Cl Capacitor, fixed, feedthru, 470 pF, 1-900045-001 01121 FASC-4712 
±20%, 500 V dc 

C2 Capacitor, fixed, standoff, 470 pF, 1-900044-001 01121 SSSD-471W 
+100 -0%, 500 Vdc 

J1 Not Used 

J2 Receptacle, jack, push-on 1-910005-001 11636 UG-911/u 

Kl Relay, magnetic reed, SPST 1-942014-001 OOOOG lA6A 

K2 Relay, magnetic reed, SPST 1-942014-001 OOOOG lA6A 

PI Not Used 

P2 Not Used 

P3 Not Used 

P4 Connector, phono plug 1-910018-001 71785 13A 

Rl Resistor, fixed, com position, 1-945000-149 01121 CB301S 
300 ohm, ±S%, 1/4 W 
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TABLE &-3. PARTS LIST FOR MODEL RFM·10 (CONT.) 

A1A3 -11 MHz IF BOARD ASSEMBLY 

REF. 
DESCRIPI'ION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Cl Capacitor, fixed, mica, 270 pF, 
±S%, SOO Vdc 

1·900003-041 72136 DM1SF271J 

C2 Capacitor, fixed, mica, 270 pF, 
±S%, SOO Vdc 

1·900003-041 72136 DMISF271J 

C3 Capacitor, fixed, plastic, 0.022 uF, 1·90000 1-005 73445 C280AE, 0.022 uF 
±20%, 250 Vdc 

C4 Capacitor, fixed, plastic, 0.1 uF, 1·900001-0 13 73445 C280AE, 0.1 uF 
±20%, 2S0 V dc 

CS Not Used 

C6 Capacitor, fixed, plastic, 0.022 uF, 1·900001-005 73445 C280AE, 0.022 uF 
±20%, 2S0 V dc 

C7 Capacitor, fixed, ceramic, 0.001 uF, 1·9000 12·002 72982 861ZSUI02F 
+100 ·0%, SOO Vdc 

C8 Capacitor, fixed, ceramic, 0.001 uF, 1·900012-002 72982 861ZSUI02F 
+100 ·0%, SOO Vdc 

C9 Capacitor, fixed, plastic, 0.022 uF, }·900001·00S 73445 C280AE, 0.022 uF 
±20%, 2S0 V dc 

CI0 Capacitor, fixed, plastic, 0.022 uF, 1·90000 1-005 73445 C280AE, 0.022 uF 
±20%, 2S0 V dc 

C11 Capacitor, fixed, mica, 270 pF, 
±S%, SOO Vdc 

1·900003 -041 72136 lDMlSF271J 

C12 Capacitor, fixed, mica, 270 pF, 1·900003 -041 72136 lDM15F271J 
±S%, SOO Vdc 

C13 Capacitor, fixed, plastic, 0.022 uF, 1·90000 }·005 73445 C280AE, 0.022 uF 
±20%, 2S0 Vdc 

C14 Capacitor, fixed, plastic, 0.022 uF, 1·900001-005 7344S C280AE, 0.022 uF 
±20%, 2S0 V de 

CIS Capacitor, fixed, mica, 270 pF, 1·900003-041 72136 DMISF271J 
±S%, SOO Vdc 

C16 Capacitor, fixed, plastic, 0.022 uF, 1·900001·00 5 73446 C280AE, 0.022 uF 
±20%, 2S0 V dc 

CI7 Capacitor, fixed, mica, 270 pF, 1·900003·041 72136 DMISF271J 
±S%, SOO Vdc 

C18 Capacitor, fixed, mica, 1200 pF, 1·9OO03·0S7 72136 DMlSF122J 
±S%, 100 Vdc 

C19 Capacitor, fixed, plastic, 0.022 uF, 1·900001·005 73446 C280AE, 0.022 uF 
±20%, 2S0 V dc 
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TABLE 6-3. PARTS LIST FOR MODEL RFM-10 (CONT.) 

A1A3 -11 MHz IF BOARD ASSEMBLY 

REF. 
DESCRIPTION 

SINGER MFR. MFR. 
DESIG. PART NO. CODE PART NO. 

C20 Capacitor, fixed, ceramic, 0.001 uF, 1-900012-002 72982 861Z5UI02F 
+100 -0%, 500 Vdc 

C21 Capacitor, fixed, mica, 330 pF, 1-900003-043 72136 DM15F33lJ 
±5%, 500 Vdc 

C22 Not Used 

C23 Capacitor, fixed. plastic 0.022 uF, 1-900001-005 73446 C280AE, 0.022 uF 
±20%, 250 Vdc 

C24 Capacitor, fixed, mica. 100 pF, 1-900003-030 72136 DM15FI0lJ 
±5%, 500 Vdc 

C25 Capacitor, fixed, mica, 820 pF, 1-900003-054 72136 DM15F82lJ 
±5%, 300 Vdc 

C26 Capacitor, fixed, mica, 160 pF, 1-900003-035 72136 DM15F16lJ 
±5%, 500 Vdc 

C27 Capacitor. fixed, ceramic, 0.001 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C28 Capacitor, fixed. plastic. 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C29 Capacitor. fixed, ceramic. 0.001 uF, 1-900012-002 72982 861Z5UI02F 
+100 -0%, 500 Vdc 

CRI Diode, silicon 1-913007-002 24446 IN4148 

CR2 Diode, silicon 1-913007 -002 24446 IN4148 

CR3 Diode, silicon 1-913007 -002 24446 IN4148 

CR4 Diode, silicon 1-913007 -002 24446 IN4148 

Ll Coil, variable, "1.3-1.8 uH 1-906006-006 88869 

L2 Coil, variable, 1.3-1.8 uH 1-906006-006 88869 

L3 Coil, variable. 1.3-1.8 uH 1-906006-006 88869 

L4 Coil, variable. 1.3-1.8uH 1-906006-006 88869 

L5 Coil, fixed, 39 uH, 75 rnA 1-906002-023 76493 70F395Al 

L6 Coil, variable, 30-60 uH 1-906006-003 88869 

01 Transistor. silicon. NPN 1-958000-001 04713 2N1904-5 

Q2 Transistor, silicon. NPN 1-958018-001 02735 2N5179 

Q3 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5 

Q4 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5 
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TABLE 6-3. PARTS LIST FOR MODEL RFM-10 (CONT.) 

A1A3 -11 MHz IF BOARD ASSEMBLY 

REF. 
DESCRlfYflON SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

RI Resistor, fixed, composition. 1-945000-038 01121 CBI221 
1.2 k ohm, ±]O%, ~W 

R2 Resistor, fixed, composition, 1-945000-042 01)21 CB2721 
2.7 k ohm, ±IO%, ~W 

R3 Resistor, fixed, composition, 1-945000-042 01121 CB272 1 
2.7 k ohm, ±IO%, ~W 

R4 Resistor, fixed, composition, 1-945000-054 01121 CB2731 
27 k ohm, ±)O%, ~W 

RS Resistor, fixed, composition, 1-945000-042 01121 CB272] 
2.7 k ohm, ±)O%, ~W 

R6 Resistor. fixed, composition. ) -945000-054 01121 CB273) 
27 k ohm, ±)O%, ~W 

R7 Resistor, fixed, composition, ) -945000-042 01121 CB2721 
2.7 k ohm, ±10%, ~W 

R8 Resistor, fixed, composition, 1-945000-038 01121 CBI221 
1.2 k ohm, ±10%, ~W 

R9 Resistor, fixed, composition 1-945000-013 01121 CBI001 
10 ohm, ±)O%, ~W 

RIO Resistor, fixed, composition, ) -945000-042 01121 CB2721 
2.7 k ohm, ±IO%, ~W 

RI I Resistor, fixed, composition, 1-945000-037 01121 CBI021 
) k ohm, ±IO%, ~W 

R]2 Resistor, fixed, composition, 1-945000-045 01121 CB4721 
4.7 k ohm, ±IO%, ~W 

RI3 Resistor, fixed, composition, 1-945000-022 01121 CB5601 
56 ohm, ±1 0%, ~W 

R14 Resistor, fixed, composition, 1-945000-013 0112) CBIOOI 
10 ohm, ±10%, ~W 

R15 Resistor, fixed, composition, 1-945000-047 0112] CB6821 
6.8 k ohm, ±IO%, ~W 

R16 Resistor, fixed, composition, 1-945000-038 01121 CBI22) 
1.2 k ohm, ±IO%, ~W 

RI7 Resistor, fixed, composition, 1-945000-013 01121 CBI001 
10 ohm, ±IO%, ~W 

R18 Resistor, fixed, composition, 1-945000-025 01121 CBI0l1 
100 ohm, ±10%, ~W 

R19 Resistor, fixed, composition, 1-945000-013 01121 CBI001 
10 ohm, ±IO%, ~W 
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TABLE 6-3. PARTS LIST FOR MODEL RFM-10 (CONT.) 

A1A3 .... 11 MHz IF BOARD ASSEMBLY 

REF. 
DESCRIPTION 

SINGER MFR. MFR. 
DESIG. PART NO. CODE PART NO. 

R20 Resistor, fixed, composition, 1-945000-054 01121 CB2731 
27 k ohm, ±10%, ~W 

R21 Resistor, variable, composition, 1-945007 -004 71450 X201 
1 k ohm, ±30%, ~W 

R22 Resistor, fixed, composition, 1-945000-049 01121 CBI021 
10 k ohm, ±10%, ~W 

R23 Resistor, fixed, composition, 1-945000-025 01121 CBI011 
100 ohm, ±10%, ~W 

R24 Resistor, fixed, composition, 1-945000-033 01121 CB4711 
470 ohm, ±10%, ~W 

R25 Resistor, variable, composition, 1-945007 -004 71450 X201 
1 k ohm, ±30%, ~W 

Yl Crystal filter, 11 MHz 1-403279-001 88869 

ZI Mixer, singly-balanced 1-403262-001 88869 

I 

I 
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TABLE 6-3. PARTS LIST FOR MODEL RFM·10 (CONT.) 

A 1A4-BROAD BAND AMPLIFIER ASSEMBL V 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Cl Capacitor, fixed, plastic, 0.1 uF, 1·900001·013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C2 Capacitor, fixed, plastic, 0.1 uF, 1·900001·013 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C3 Capacitor, fixed, plastic, 0.1 uF, 1-900001·013 73445 C280AE,0.1 uF 
±20%, 250 V dc 

C4 Capacitor, fixed, plastic, 0.1 uF, 1·900001·013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C5 Capacitor, fixed, plastic, 0.1 uF, 1·900001-013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C6 Capacitor, fixed, plastic, 0.1 uF, 1·900001·013 73445 C280AE,0.1 uF 
±20%, 250 V dc 

C7 Capacitor, fixed, plastic, 0.1 uF, 1-900001·013 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C8 Capacitor, fixed, plastic, 0.1 uF, 1·90000 1·013 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C9 Capacitor, fixed, plastic, 0.1 uF, 1·900001·013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

CI0 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C11 Capacitor, fixed, plastic, 0.1 uF, 1·90000 1-0 13 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C12 Capacitor, fixed, mica, 27 pF, 1·900002-01 5 72136 DM15E270J 
±5%, 500 Vdc 

C13 Capacitor, fixed, mica, selected, 1·900003-002 72136 DM15C020K 
2 pF nominal, ±0.5 pF, 500 Vdc 

C14 Not Used 

C15 Capacitor, fixed, plastic, 1-900001-009 73445 C280AE, 0.047 uF 
0.047 uF, ±20%, 250 Vdc 

CRI Diode, back, germanium 1·913026·003 24446 BD3 

CR2 Diode, back, germanium 1-913026-003 24446 BD3 

CR3 Diode, silicon 1·913007 ·002 24446 IN4148 

FLI Filter, feedthru 1·919011·004 72982 1202·052 

FL2 Filter, feedthru 1·919011·004 72982 1202·052 
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TABLE 6-3. PARTS LIST FOR MODEL RFM-10 (CONT.) 

A1A4-BROAD BAND AMPLIFIER ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Jl Not Used 

J2 Not Used 

J3 Receptacle, jack, BNC 1-910017-007 95712 UG909/U 

J4 Receptacle, jack,phono 1-910026-001 82389 3CI054A 

J5 Receptacle, jack,phono 1-910026-001 82389 3CI054A 

J6 Receptacle, jack,phono 1-910026-001 82389 2CI054A 

Ll Coil, fixed, 4 turns 1-402869-003 88869 

L2 Coil, fixed, 3 turns 1-402869-001 88869 

L3 Coil, fixed, 0.24 uH ±15% 1-402869-001 88869 

L5 Coil, fixed, 3 turns 1-402869-002 88869 

L6 Coil, fixed, "0" turns 88869 

PI Receptacle, plug, push-on 1-910 174-001 91737 8205A 

Ql Transistor, silicon, NPN 1-958018-001 2N5179 

Q2 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Q3 Transistor, silicon, NPN 1-950818-001 02735 2N5179 

Rl Resistor, fixed, composition, 1-945000-024 01121 CB8201 
selected, 82 ohm nominal ±10%, 
%W 

R2 Resistor, fixed, composition, 1-945000-032 
I 

01121 CB3911 
390 ohm, ±10%, %W 

R3 Resistor, fixed, composition, 1-945000-053 01121 CB2231 
22 k ohm, ±10%, ~W 

R4 Resistor, fixed, composition, 1-945000-045 01121 CB4721 
4.7 k ohm, ±10%, %W 

I 

R5 Resistor, fixed, composition, 1-945000-033 01121 CB4711 
470 ohm, ±10%, ~W 

R6 Resistor, fixed, composition, 1-945000-045 01121 CB4721 
4.7 k ohm, ±10%, %W 

R7 Resistor, fixed, composition, 1-945000-013 01121 CBI001 
10 ohm, ±10%, %W 

R8 Resistor, fixed, composition, 1-945000-021 01121 CB4701 
selected, 47 ohm nominal, 
±10%, ~W 

R9 Resistor, fixed, composition, 1-945000-053 01121 CB2231 
22 k ohm, ±10%, ~W 
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TABLE 6-3 PARTS LIST FOR MODEL RFM·10 (CONT.) 

A1A4 - BROAD BAND AMPLIFIER ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESlG. PART NO. CODE PART NO. 

RIO Resistor, fixed, composition, 1·945000·033 01121 CB4711 
470 ohm, ± I 0%. ~W 

RII Resistor, fixed. composition, 1·945000·033 01121 CB471 1 
470 ohm, ±10%. ~W 

RI2 Resistor, fixed, composition, ) ·945000·045 01121 CB4721 
4.7 k ohm, ±IO%, ~W 

R13 Resistor, fixed, composition, 1·945000·0 13 01121 CBI001 
10 ohm, ±IO%, ~W 

RI4 Resistor, fixed, composition, 1·945000·025 01121 CB1011 
100 ohm nominal, ±IO%, ~W 

RI5 Resistor, fixed, composition, 1·945000·05 I 01121 CB) 531 
15 k ohm, ±IO%. ~W 

Rib Resistor. fixed, composition, 1·945000·030 01121 CB2711 
270 ohm, ± 10%, ~W 

RI7 Resistor, fixed, composition, 1·945000·021 01121 CB4701 
47 ohm, ±IO%. ~W 

R18 Resistor, fixed, composition, 1·945000·033 01121 CB4711 
470 ohm, ±IO%, ~W 

RI9 Resistor, fixed, composition, 1·945000·027 01121 CBl 5 11 
150 ohm. ±)O%, ~W 

R10 Resistor, fixed, composition, 1·945000·025 01121 CBI011 
100 ohm, ±IO%, ~W 

R11 Resistor, fixed, composition, 1·945000·027 01121 CB1511 
150 ohm, ±IO%, ~W 

R12 Resistor, fixed, composition 1·945000·027 01121 CB1 5 11 
150 ohm, ±10%, ~W 

R23 Resistor, fixed, composition, 1·945000·030 01121 CB2711 
selected, 270 ohm nominal, 
±10%, ~W 

R24 Resistor, fixed, composition. 1·945000·045 01121 CB4721 
4.7 k ohm, ±10%, Y4W 

R15 Resistor, fixed, composition, 1·945000·032 01121 CB3911 
selected, 390 ohm nominal, 
±10%, Y4W 

R26 Resistor. fixed, composition, 1·945000·025 01121 CBI011 
100 ohm, ±10%, Y4W 

R27 Resistor, fixed, composition, 1·945000·023 01121 CB6801 
68 ohm, ±10%, Y4W 
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TABLE 6-3. PARTS LIST FOR MODEL RFM·10 (CONT.) 

A1A4 - BROAD BAND AMPLIFIER ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R28 Resistor, fixed, composition, 1·945000·025 01121 CB1011 
100 ohm, ±10%, ~W 
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TABLE 6-4 PARTS LIST FOR MODEL RFM-10A 

MAIN ASSEMBLIES AND CHASSIS PARTS 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

AlAI Not Used 

AIA2 R.F. Switch Assembly 1-00445 1-002 88869 

AIA3 II MHz IF Board Assembly 4-004558-001 88869 

AIA4 Broad Band Amplifier Assembly 1-004588-00 I 88869 

ATI Attenuator, 10 dB 2-001355-005 88869 

AT2 Attenuator, variable 1-1035760--1 88869 

Cl Capacitor, fixed, plastic, 1-900001-005 73445 C280AE, 0.022 uF 
0.022 uF, ±20%, 250 Vdc 

C2 Capacitor, fixed, electrolytic, 1-900039-005 76433 984-1654 
SO uF, +75 -10%, 25 Vdc 

C3 Capacitor, fixed, mica, I SO pF, 1-900003-034 72136 DM15FI5lJ 
±5%, 500 Vdc 

CRI Diode, silicon 1-913007-001 24446 IN4148 

CR2 Diode, silicon 1-913007-001 24446 llN4148 

DSI Light, indicator, red, 10V, 20 rnA 1-925007-003 ooOOB LI0/20 

P2 Receptacle, plug, rectangular, 24 PIN 1-910071-002 02660 26-159-24 

Rl Resistor, variable, composition, 
t 1 k ohm, ±10%, (part of S1) I 

Sl/RI Switch, resistor assembly, 1-403365-001 88869 
SI: Switch, rotary, 1 pole, 2 positions 

S2 Switch, push-push, 2 poles, 2 positions 1-95 1024-002 82389 65017-206 

WI Cable BNC to BNC 2-004461-001 88869 

W2 Cable BNC to BNC 1-003159-002 88869 
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TABLE 6-4. PARTS LIST FOR MODEL RFM-10A (CONT.) 

A1A2 - RF SWITCH ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Cl Capacitor, fixed, feedthru, 470 pF, 1-900045 -001 01121 FA5C4712 
±20%, 500 V dc 

C2 Capacitor, fixed, standoff, 470 pF, 1-900044-001 01121 SS5D-471 W 
+100 -0%, 500 Vdc 

11 Not Used 

J2 Receptacle, jack, BNC 1-910005 -001 11636 UG-911/U 

Kl Relay, magnetic reed,SPST 1-942014-001 OOOOG lA6A 

K2 Relay, magnetic reed,SPST 1-942014-001 OOOOG lA6A 

Rl Resistor, fixed, comp, 300 ohm, 
±5%, ~W 

1-945000-149 01121 CB3015 
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TABLE 6-4. PARTS LIST FOR MODEL RFM-10A (CONT.) 

A1A3 -11 MHz IF BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Cl Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C2 Capacitor, fixed, mica, ] 80 pF, 
±5%, 500 Vdc 

1-900003-036 72136 DM15F181J 

C3 Capacitor, fixed, mica, 470 pF 
±5%, 500 Vdc 

1-900003-047 72136 DM15F471J 

C4 Capacitor, fixed, plastic, 0.022 uF, 1-90000 1-005 73445 C280AE, 0.022 uF 
±20%, 250 V dc 

C5 Capacitor, fixed, plastic, 0.022 uF, 
±20%, 250 Vdc 

1-900001-005 73445 C280AE, 0.022 uF 

C6 Capacitor, fixed, ceramic, 0.001 uF, 1-9000 12-002 72982 861 Z.5U 1 02F 
+100 -0%, 500 Vdc 

C7 Capacitor, fixed, ceramic, 0.001 uF, 1-900012-002 72982 861Z5UI02F 
+100 -0%,500 Vdc 

C8 Capacitor, fixed, plastic, 0.022 uF, 1-900001-005 73445 C280AE, 0.022 uF 
±20%, 250 V dc 

C9 Capacitor, fixed, plastic, 0.022 uF, 
±20%, 250 Vdc 

1-900001-005 73445 C280AE, 0.022 uF 

CI0 Capacitor, fixed, mica, 270 pF, 1-900003-041 72136 DM15F271J 
±5%, 500 Vdc 

C11 Capacitor, fixed, mica, 270 pF, 1-900003-041 72136 DM15F271J 
±5%, 500 Vdc 

C12 Capacitor, fixed, plastic, 0.022 uF, 
±20%, 250 V dc 

1-900001-005 73445 C280AE, 0.022 uF 

C13 Ca pacitor, fixed, plastic, 0.01 uF, 1-900001-001 73445 C280AE, 0.01 uF 
±20%, 250 V dc 

C14 Capacitor, fixed, mica, 220 pF, 1-900003-038 72136 DM15F221J 
±5%, 500 Vdc 

CIS Capacitor, fixed, mica, 680 pF, 1-900003-052 72136 DM15F681J 
±5%, 300 Vdc 

C16 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE,0.1 uF 
±20%, 250 V dc 

C17 Capacitor, fixed, plastic, 0.1 uF 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C18 Capacitor, fixed, ceramic, 0.001 uF, 1-900012-002 72982 861Z5UI02F 
+100 -0%, 500 Vdc 

C19 Capacitor, fixed, mica, 330 pF, 1-900003-043 72136 DM15F331J 
±5%, 500 Vdc 
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TABLE 6-4. PARTS LIST FOR MODEL RFM-10A (CONT.) 
~ 

A1A3 -11. MHz IF BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C20 Capacitor) fixed, mica, 1200 pF, 1-900003-057 72136 DM15F122J 
±5%, 100 Vdc 

C21" Capacitor, fixed, mica, 100 pF, 1-900001-013 73445 DM15F101J 
±5%, 500 Vdc 

C22 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C23 Capacitor, fixed, plastic, 0.01 uF, 1·900001·001 73445 C280AE, 0.01 uF 
±20%, 250 Vdc 

C24 Capacitor, fixed, plastic, 0.1 uF, 1·900001·013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C25 Capacitor, fixed ,plastic , 0.1 uF, 1·900001·013 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C26 Capacitor, fixed, plastic, 0.1 uF, 1·900001·013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C27 Capacitor, fixed, mica, 47 pF, 1·900003·021 72136 DM15E470J 
±5%, 500 V dc . 

C28 Capacitor, fixed, mica, 470 pF, 1·900003·047 72136 DM15F471J 
±5%, 500 Vdc 

C29 Capacitor, fixed, mica, 390 pF, 1·900003·045 72136 DM15F391J 
±5%, 500 Vdc 

C30 Capacitor, fixed, plastic, 0.1 uF, 1·900001·013 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C31 Capacitor, fixed, ceramic, 0.001 uF, 1·900012-002 72982 861Z5U102F 
+100 ·0%,500 Vdc . 

CR1 Diode, germanium 1·913005·001 03877 1N273 

CR2 Diode, germanium 1-913005-001 03877 1N273 

CR3 Diode, silicon 1·913007·002 24446 1N4148 

CR4 Diode, silicon 1·913007-002 24446 1N4148 

CR5 Diode, silicon 1·913007 ·002 24446 1N4148 

CR6 Diode, silicon 1·913007 ·002 24446 IN4148 

L1 Coil, variable, 1.3-1.8 uH 1-906006-006 88869 

L2 Coil, variable, 1.3-1.8 uH 1·906006-006 88869 

L3 Coil, variable, 1.3--1.8 uH 1-906006·006 88869 

L4 Coil, variable, 1.3-1.8 uH 1-906006-006 88869 
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TABLE 6-4. PARTS LIST FOR MODEL RFM-10A (CONT.) 

A1A3 -11 MHz IF BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR .. 

DESIG. PART NO. CODE PART NO. 

L5 Coil, variable, 30-60 uH 1-906006-003 88869 

L6 Coil, fixed, 39 uH, 75 rnA 1-906002-023 76493 70F395Al 

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

Rl Resistor, fixed, composition, 1-945000-038 01121 CB1221 
1.2 k ohm, ±10%, ~W 

R2 Resistor, variable, composition, 1-945007 -004 71450 X201 
1 k ohm, ±30%, ~W 

R3 Resistor, fixed, composition, 1-945000-042 01121 CB2721 
2.7 k ohm, ±IO%, ~W 

R4 Resistor, fixed, composition, 1-945000-042 01121 CB2721 
2.7 k ohm, ±10%, ~W 

RS Resistor, fixed, composition, 1-945000-054 01121 CB2731 
27 k ohm, ±10%, ~W 

R6 Resistor, fixed, composition, 1-945000-042 01121 CB2721 
2.7 k ohm, ±IO%, ~W 

R7 Resistor, fixed, composition, 1-945000-054 01121 CB2731 
27 k ohm, ±10%, ~W 

R8 Resistor, fixed, composition, 1-945000-042 01121 CB2721 
2.7 k ohm, ±10%, ~W 

R9 Resistor, fixed, composition, 1-945000-038 01121 CB1221 
1.2 k ohm, ±10%, ~W 

RIO Resistor, fixed, composition, 10 ohm 1-945000-013 01121 CBI001 
±10%, ~W 

Rll Resistor, fixed, composition, 10 ohm 1-945000-013 01121 CBI001 
±10%, ~W 

R12 Resistor, fixed, composition, 1-945000-045 01121 CB4721 
4.7 k ohm, ±10%, ~W 

R13 Resistor, fixed, composition, 1-945000-045 01121 CB4721 
4.7 k ohm, ±10%, ~W 

R14 Resistor, variable, composition, 1-945007-005 71450 X201 
2.5 k ohm, ±30%, ~W 

R15 Resistor, fixed, composition, 1-945000-045 01121 CB4721 
4.7 k ohm, ±10%, ~W 

R16 Resistor, fixed, composition, 1-945000-047 01121 CB6821 
6.8 k ohm, ±10%, ~W 

R17 Resistor, variable, composition, 1-945007-005 71450 X201 
2.5 k ohm, ±30%, ~W 
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TABLE 6-4. PARTS LIST FOR MODEL RFM·10A (CONT.) 

A1A3 --11 MHz IF BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 
I 

R18 Resistor, fixed, composition, 1·945000-013 01121 ·CB4721 
4.7 k ohm, ±10%, ~W 

R19 Resistor, fixed, composition, 1·945000·013 01121 CBI001 
10 ohm, ±10%, ~W 

R20 Resistor, fixed, composition, 1·945000·032 01121 CB3911 
390 ohm, ±10%, ~W 

R21 Resistor, fixed, composition, 1·945000·032 01121 CB3911 
390 ohm, ±10%, ~W 

R22 Resistor, fixed, com position, 1·945000·013 01121 CBI001 
10 ohm, ±10%, ~W 

R23 Resistor, fixed, composition, 1·945000-033 01121 CB4711 
470 ohm, ±10%, ~W 

R24 Resistor, fixed, composition, 1·945000·054 01121 CB2731 
27 k ohm, ±10%, ~W 

R25 Resistor, fixed, composition, 1·945000·049 01121 CBI031 
10 kohm, ±10%, ~W 

R26 Resistor, fixed, composition, 1·945000·019 01121 CB3301 
33 ohm, ±10%, ~W 

Ul Integrated circuit, IF Amplifier 1·926054·001 04713 MC1350P 

U2 Integrated circuit, Balanced Mixer 1·926007 -026 01295 SN76514N 

Yl Crystal filter, 11 MHz 1403279-001 88869 
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TABLE 6-4. PARTS LIST FOR MODEL RFM-10A (CONT.) 

A1A4 - BROAD BAND AMPLIFIER ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Cl Capacitor, fixed, plastic, 1-900001-013 73445 C280AE,0.1 uF 
0.1 uF, ±20%, 250 Vdc 

C2 Capacitor, fixed, plastic, 1-900001-013 73445 C280AE, 0.1 uF 
0.1 uF, ±20%, 250 Vdc 

C3 Capacitor, fixed, mica, selected, 1-900003-005 72136 DM15C060K 
6 pF nominal, ±5%, 500 Vdc 

C4 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C5 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C6 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C7 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C8 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE,0.1 uF 
±20%, 250 Vdc 

C9 Capacitor, variable, ceramic, 1-900113-002 91293 9301 
1.7-10 pF 

CI0 Capacitor, fixed, mica, 15 pF, 1-900003-010 72136 DM15C150J 
±5%, 500 Vdc 

Cl1 Capacitor, fixed, plastic, 0.1 uF, 1-90000 1-013 73445 C280AE,0.1 uF 
±20%, 250 Vdc 

C12 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C13 Capacitor, variable, c"eramic, 1-900113-002 91293 9301 
1.7-10 pF 

C14 Capacitor, fixed, plastic, 1-90000 1·009 73445 C280AE, 0.047 uF 
0.047 uF, ±20%, 250 Vdc 

CIS Capacitor, fixed, plastic, 1-900001-001 73445 C280AE, 0.01 uF 
0.01 uF, ±20%, 250 Vdc 

C16 Capacitor, fixed, plastic, 1-900001-013 73445 C280AE, 0.1 uF 
0.1 uF, ±20%, 250 Vdc 

C17 Capacitor, fixed, plastic, 1-900001-013 73445 C280AE, 0.1 uF 
0.1 uF, ±20%, 250 V dc 

C18 Capacitor, fixed, mica, 1-900003-008 72136 DM15CI00J 
10 pF, ±5%, 500 Vdc 
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TABLE 6-4. PARTS LIST FOR MODEL RFM-10A (CONT.) 

A1A4-ROAD BAND AMPLIFIER ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C19 Capacitor, fixed, plastic, 1-900001-013 73445 C280AE, 0.1 uF 
0.1 uF, ±20%, 250 Vdc 

C20 Capacitor, fixed, plastic, 
0.1 uF, ±20%, 250 V dc 

1-900001-013 73445 C280AE, 0.1 uF 

C21 Capacitor, fixed, plastic, 1-900001-013 73445 C280AE, 0.1 uF 
0.1 uF, ±20%, 250 Vdc 

C22 Capacitor, fixed, plastic, 1-900001-013 73445 C280AE, 0.1 uF 
0.1 uF, ±20%, 250 Vdc 

C23 Capacitor, variable, ceramic, 1-900113-002 91293 9301 
1.7-10 pF 

C24 Capacitor, fixed, mica, 10 pF, 1-900003-008 72136 DM15CI00J 
±5%, 500 Vdc 

C25 Capacitor, variable, ceramic, 1-900113-002 91293 9301 
1.7-10pF 

C26 Capacitor, fixed, plastic, 1-900001-013 73445 C280AE, 0.1 uF 
0.1 uF, ±20%, 250 Vdc 

C27 Capacitor, fixed, plastic, 
0.1 uF, ±20%, 250 Vdc 

1-900001-013 73445 C280AE, 0.1 uF 

C28 Capacitor, fixed, mica, selected, 1-900003-( ) 72136 DM15type 

C29 Capacitor, fixed, mica, selected 1-900003-( ) 72136 DM15type 

C30 Capacitor, fixed, mica, 10 pF, , 
±5%, 500 Vdc 

1-900003-008 72136 DM15CI00J 

CRI Diode, back, germanium 1-913026-003 24446 BD3 

FLI Filter, feedthru 1-91 9011-004 72982 1202-052 

FL2 Filter, feedthru 1-919011-004 72982 1202-052 

FL3 Filter, feedthru 1-919011-004 72982 1202-052 

11 Not Used 

J2 Not Used 

J3 Receptacle, jack, BNC 1-910132-002 11636 UGI094/U 

Ll Coil, fixed, 6 turns 1-403283-006 88869 

L2 Coil, 1 mH, 40 rnA· 1-906003-049 16407 DD-I000 

L3 Coil, fixed, 6 turns 1-403283-005 88869 

L4 Coil, 1 mH, 40 rnA 1-906003-049 16407 DD-I000 
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TABLE 6-4. PARTS LIST FOR MODEL RFM-10A (CONT.) 

A1A4-BROAD BAND AMPLIFIER ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

L5 Coil, fixed, 4 turns ] -403283-001 88869 

L6 Coil,l mH,40 rnA 1-906003-049 16407 00-1000 

L7 Coil, fixed, 3 turns 1·403283-003 88869 

L8 Coil, I mH, 40 rnA 1-906003-049 ]6407 00-1000 

PI Receptacle, plug, push-on 1-910174-001 91737 8205A 

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

Q2 Transistor, silicon, NPN 1-958018-001 02735 2N5179 

Q3 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 

Q4 Transistor, silicon, NPN 1-958064-001 73445 A486 

Q5 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 

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

Q7 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 

Q8 Transistor, silicon, NPN 1-958064-00 1 73445 A486 

RI Resistor, fixed, composition, 1·945000-165 01121 CB1325 
1.3 k ohm, ±5%, ~W 

R2 Resistor, fixed, composition, 1·945000- ] 74 01121 CB3325 
3.3 k ohm, ±5%, ~W 

R3 Resistor, fixed, composition, 1-945000-114 01121 CBI005 
10 ohm, ±5%, ~W 

R4 Resistor, fixed, composition, 1·945000-210 01121 CBI045 
100 k ohm, ±5%, ~W 

R5 Resistor, fixed, composition, 1-945000-142 01121 CB1515 
150 ohm, ±5%, ~W 

R6 Resistor, fixed, composition, 1·945000·176 01121 CB3925 
3.9 k ohm, ±5%, ~W 

R7 Resistor, fixed, composition, selected 1-945000·152 01121 CB3915 
390 ohm nominal, ±10%, ~W 

R8 Resistor, fixed, composition, 1-945000-152 01121 CB3915 
390 ohm, ±5%, %W 

R9 Resistor, fixed, composition, 1·945000·165 01121 CB1325 
1.3 k ohm, ±5%, ~W 

RIO Resistor, fixed, composition, 1·945000·174 01121 CB3325 
3.3 k ohm, ±5%, ~W 

Rll Resistor, fixed, composition, 1-945000·142 01121 CB1515 
150 ohm, ±5%, ~W 
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TABLE 6-4. PARTS LIST FOR MODEL RFM-10A (CONT.) 

A1A4-BROAD BAND AMPLIFIER ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R12 Resistor, fixed, composition, 1-945000-176 01121 CB3925 
3.9 k ohm, ±5%, %W 

R13 Resistor, fixed, composition, selected 1-945000-148 01121 CB2715 
270 ohm nominal, ±10%, %W 

R14 Resistor, fixed, composition, 1-945000-117 01121 CB1305 
13 ohm, ±5%, %W 

R15 Resistor, fixed, composition, 1-945000-178 OfI21 CB4725 
4.7 k ohm, ±5%, %W 

R16 Resistor, flxed, composition, 1-945000-153 01121 CB4315 
430 ohm, ±5%, %W 

R17 Resistor, fixed, composition, 1-945000-138 01121 CBI015 
selected, 100 ohm nominal, ±10%, %W 

R18 Resistor, fixed, composition, 1-945000-134 01121 CB6805 
68 ohm, ±5%, %W 

R19 Resistor, fixed, composition, 1-945000-138 01121 CBI015 
100 ohm, ±5%, %W 

R20 Resistor, fixed, composition, 1-945000-138 01121 CBI015 
100 ohm, ±5%, %W 

R21 Resistor, fixed, composition, 1-945000-165 01121 CB1325 
1.3 k ohm, ±5%, %W 

R22 Resistor, fixed, composition, 1-945000-174 01121 CB3325 
3.3 k ohm, ±5%, %W 

R23 Resistor, fixed, composition, 1-945000-132 01121 CB5605 
56 ohm, ±5%, %W 

R24 Resistor, fixed, composition, 1-945000-142 01121 CB1515 
150 ohm, ±5%, %W 

R25 Resistor, fixed, composition, 1-945000-176 01121 CB3925 
3.9 k ohm, ±5%, %W 

R26 Resistor, fixed, composition, 1-945000-158 01121 CB6815 
selected, 680 ohm nominal, ±10%, %W 

R27 Resistor, fixed, composition, 10 ohm, 1-945000-114 K>1121 CBI005 
±5%, %W 

R28 Resistor, fixed, composition, 1-945000-152 01121 CB3915 
390 ohm, ±5%, %W 

R29 Resistor, fixed, composition, 1-945000-168 01121 CB1825 
1.8 k ohm, ±5%, %W 

R30 Resistor, fixed, composition, 1-945000-174 ~1121 CB3325 
3.3 k ohm, ±5%, %W 
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TABLE 6-4. PARTS LIST FOR MODEL RFM-10A (CaNT.) 

A1A4-BROAD BAND AMPLIFIER ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R3] Resistor, fixed, composition, 1-945000-142 01121 CB1515 
150 ohm, ±5%, %W 

R32 Resistor, fixed, composition, 1-945000-176 01121 CB3925 
3.9 k ohm, ±5%, %W 

R33 Resistor, fixed, composition, 1-945000-158 01121 CB6815 
selected, 680 ohm nominal, ±10%, %W 

R34 Resistor, fixed, composition, 15 ohm, 1-945000-118 01121 CB1505 
±5%,%W 

R35 Resistor, fixed, composition, 1-945000-153 01121 CB4315 
430 ohm, ±10%, %W 

R36 Not Used 

R37 Not Used 

R38 Not Used 

R39 Resistor, fixed, composition, 1-945000-186 01121 CBI035 
selected, 10 k ohm nominal, ±10%, %W 

R40 Resistor, fixed, composition, 1-945000-119 01121 CB1605 
16 ohm, ±5%, %W 

R41 Resistor, fixed, composition, 1-945000-149 01121 CB3015 
300 ohm, ±5%, %W 

R42 Resistor, fixed, composition, 1-945000-119 01121 CB1605 
16 ohm, ±5%, %W 

R43 Resistor, fixed, composition, 1-945000-149 01121 CB3015 
300 oiun, ±5%, %W 

R44 Resistor, fixed, composition, 1-945000-149 01121 CB3015 
300 ohm, ±5%, %W 

Zl Mixer, doubly balanced 1-403441-001 88869 

~ 
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TABLE 6-5. PARTS LIST FOR MODEL FIM-1 

MAIN ASSEMBLIES AND CHASSIS PARTS 

REF. 
DESCRIPTION 

SINGER MFR. MFR. 
DESIG. PART NO. CODE PART NO. 

Al Circuit Board Assembly 4-004279-005 88869 

Cl Capacitor, fixed, ceramic, 150 pF, 1-900069-017 72982 CK60BX151M 
±10%, 500 Vdc 

DSI Light, indicator, green 10V, 10 rnA 1-925007-002 OOOOB L-I0/20 

DS2 Light, indicator, amber 10V, 20 rnA 1·925007-001 OOOOB L·I0/20 

PI Receptacle, plug, rectangular, 16 PIN 1·910071·001 02660 26·159·16 

Ml Meter, 100-0-100 uA 1·937011·001 OOOOC 2S-DUA·IHI 

Rl Resistor, variable, composition, 1-403268-001 71450 5VA-45 
100 ohm, ±30%, lhW 

SI Switch, rotary, 2 pole, 4 position 1-003214-004 71450 223 
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TABLE 6-5. PARTS LIST FOR MODEL FIM·1 (CONT.) 

A 1~RINTED CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Cl Capacitor, fixed, ceramic, 1-900012-002 72982 861Z5UI02P 
0.001 uF, +100, -0%, 500 Vdc 

C2 Capacitor, fixed, electrolytic 1-900039-002 76433 984-1733 
200 uF, -10 +75%, 15 Vdc 

C3 Capacitor, fixed, plastic, 1·900001-013 73445 C280AE, 0.1 uF 
0.1 uF, ±20%, 250 Vdc 

C4 Capacitor, fixed, electrolytic, 1-900039-002 76433 984-1733 
200 uF, -10 +75%, 15 Vdc 

C5 Capacitor, fixed, electrolytic 1-900039-001 76433 984-2203 
25 uF, -10 +75%, 25 Vdc 

C6 Capacitor, fixed, mica, 360 pF, 1-900003-044 72136 DM15F36U 
±5%, 500 Vdc 

C7 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C8 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C9 Capacitor, fixed, plastic, 1-900001-013 73445 C280AE, 0.1 uF 
0.1 uF, ±20%, 250 Vdc 

CIO Capacitor, fixed, electrolytic 1-900039-001 76433 984-2203 
25 uF, -10 +75%, 25 Vdc 

Cll Capacitor, fixed, electrolytic 1-900039-001 76433 984-2203 
25 uF, -10 +75%, 25 Vdc 

C12 Capacitor, fixed, mica, 160 pF, 1-900003-035 72136 DM15F161J 
±5%, 500 Vdc 

C13 Capacitor, fixed, mica, 1200 pF, 1-900003-057 72136 DMlSF122J 
±S%, 100 Vdc 

C14 Capacitor, fixed, plastic, 0.01 uF, 1-900001-001 73445 C280AE, 0.01 uF 
±20%, 250 V dc 

CIS Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C16 Capacitor, fixed, mica, 910 pF, 1-900003-055 72136 DM1SF9llJ 
±S%, 100 Vdc 

C17 Ca pacitor, fixed, mica, 160 pF, 1-900003-035 72136 DM15F161J 
±S%, 500 Vdc 

C18 Capacitor, fixed, mica, 910 pF, 1-900003-055 72136 DMlSF911J 
±S%, 100 Vdc 

C19 Capacitor, fixed, mica, 82 pF, 1-900003-028 72136 DM1SE820J 
±S%, 500 Vdc 
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TABLE 6-5. PARTS LIST FOR MODEL FIM-l (CONT.) 

Al-PRINTED CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C20 Capacitor, fixed, mica, 160 pF, 1-900003-035 72136 DM15F161J 
±5%, 500 Vdc 

C21 .Capacitor, fixed, electrolytic 1-900039-001 76433 984-2203 
25 uF, -10 +75%, 25 Vdc 

C22 Capacitor, fixed, electrolytic 1-900115 -003 12954 DIROGSA50M 
1 uF, ±20%, 50 Vdc 

C23 Capacitor, fixed, plastic, 0.022 uF, 1-900001-005 73445 C280AE, 0.022 uF 
±20%, 250 V dc 

C24 Capacitor, fixed, ceramic, 0.001 uF, 1-90012-002 72982 861Z5UI02P 
+100 -0%, 500 Vdc 

C25 Capacitor, fixed, electrolytic 1-900039-001 76433 984-2203 
25 uF, -10 +75%, 25 Vdc 

C26 Capacitor, fixed, ceramic, 0.001 'uF, 1-900012-002 72982 861Z5UI02P 
+100 -0%, 500 Vdc 

C27 Capacitor, fixed, ceramic, 0.001 uF, 1-900012-002 72982 861Z5U102P 
+ 100 -0%, 500. V dc 

C28 Capacitor, fixed, ceramic, 0.001 uF, 1-900012-002 72982 861Z5UI02P 
+100-0%,500 Vdc 

C29 Capacitor, fixed, electrolytic 1-900039-001 76433 984-2203 
25 uF, -10 +75%, 25 Vdc 

C30 Capacitor, fixed, ceramic, 0.005 uF, 1-900012-004 72982 801Z5U502Z 
+80 -20%, 500 V dc 

C31 Capacitor, fixed, mica, 100 pF, 1-900003-030 72136 DM15FI0IJ 
±5%, 500 Vdc 

C32 Capacitor, fixed, plastic, 0.01 uF, 1-900001-001 73445 C280AE, 0.01 uP 
±20%, 250 Vdc 

C27 Capacitor, fixed, ceramic, 0.001 uP, 1-900012-002 72982 861Z5UI02P 
+100 -0%, 500 Vdc 

C28 Capacitor, fixed, ceramic, 0.001 uP, 1-900012-002 72982 861Z5UI02P 
+100 -0%, 500 Vdc 

C29 Capacitor, fixed, electrolytic 1-900039-001 76433 984-2203 
25 uP, -10 +75%, 25 Vdc 

C30 Capacitor, fixed, ceramic, 0.005 uF, 1-900012-004 72982 801Z5U502Z 
+80 -20%, 500 Vdc 

C31 Capacitor, fixed, mica, 100 pF, 1-900003-030 72136 DM15FI0IJ 
±5%, 500 Vdc 

C32 Capacitor, fixed, plastic, 0.01 uF, 1-90001-001 73445 C280AE,0.01 uP 
±20%, 250 V dc 
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TABLE 6-5. PARTS LIST FOR MODEL FIM·1 (CONT.) 

A1 - PRINTED CIRCUIT BOARD ASSEMBL V 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C33 Capacitor, fixed, plastic, 0.01 uF, 1·90001-001 73445 C280AE, 0.01 uF 
±20%, 250 Vdc 

CRI Diode, silicon 1-913007-001 03508 lN4148 

Ll Coil, variable, 30 to 60 uH 1-906006-003 88869 

L2 Coil, fixed, 2.5 uH, ±10%, 50 rnA 1-906002·054 76493 70F253A1 

L3 Coil, fixed, 2.5 uH, ±10%, 50 rnA 1-906002-054 76493 70F253A1 

L4 Coil, variable 30 to 60 uH 1-906006-003 88869 

Q1 Transistor, silicon, NPN 1-958000-00 1 04713 2N3904-5 

Q2 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5 

Q3 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5 

R1 Resistor, fixed, composition, 1-945000-062 01121 CB1241 
120 k ohm, ±10%, %W 

R2 Resistor, fixed, composition, 1-945000-037 01121 CB1021 
1 k ohm, ±10%, %W 

R3 Resistor, fixed, composition, 1-945000-013 01121 CB1001 
10 ohm, ±10%, %W 

R4 Resistor, variable, composition, 1-945007-004 71450 X201 
1 k ohm, ±30%, %W 

R5 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CB1021 
±10%, %W 

R6 Resistor, fixed, composition, 10 ohm, 1-945000-013 01121 CB1001 
±10%, %W 

R7 Resistor, fixed, film, 18.2 k ohm, 1-945016-314 72982 RN60D1822F 
±1%, %W 

R8 Resistor, variable, composition, 1-945007 -006 71450 X201 
5 k ohm, ±30%, %W 

R9 Resistor, fixed, composition, 1-945000-013 01121 CB1001 
10 ohm, ±10%, %W 

RIO Resistor, fixed, composition, 1-945000-045 01121 CB4721 
4.7 k ohm, ±10%, %W 

Rll Resistor, fixed, composition, 1-945000-045 01121 CB4721 
4.7 k ohm, ±10%, %W 

R12 Resistor, fixed, composition, 1-945000-037 01121 CB1021 
1 k ohm, ±10%, %W 
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TABLE 6-5. PARTS LIST FOR MODEL FIM-1 

A1-PRINTED CIRCUIT BOARD.ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R13 Resistor, fixed, composition, 1-945000-037 01121 CB1021 
I k ohril,±10%, ~W 

R14 Resistor, fixed" composition, 1-945000-045 01121 CB4721 
4.7 k ohm, ±.lO%, ~W 

R15 Resistor; fixed, composition, 1-945000-045 01121 CB4721 
4.7k olun, ±10%, ~W 

R16 Resistor, fixed, composition, 1-945000-022 01121 CB5601 
56 ohm, ±10%, ~W 

R17 Resistor, fixed, composition, 1-945000-034 01121 CB5611 
560 ohm, ±10%, ~W 

R18 Resistor, variable, composition, 1-945007 -003 71450 X201 
500 ohm, ±30%, ~ W 

R19 Resistor, fixed, composition, 1-945000-042 01121 CB2721 
2.7 k ohm, ±10%, ~W 

R20 Resistor, fixed, composition, 1-945000-041 01121 CB2221 
2.2 k ohm,±lO%, ~W 

R21 Resistor, variable, composition, 1-945007 -005 71450 X201 
2.5 k ohm, ± 30%, ~W 

R22 Resistor, fixed, composition, 1-945000-048 01121 CB8221 
8.2 k olun, ± 10%,~W 

R23 Resistor, variable, composition 
5 k ohm, ±30%, ~W 

1-945007 -006 71450 X201 

R24 Resistor, fixed, com{!.?sition, 1-945000-051 01121 CB2721 
2.7 k ohm, ±10%, ~ 

R25 Resistor, fixed, composition, 1-945000-051 01121 CB1531 
15 k ohm, ±10%, ~W 

R26 Resistor, fixed, composition', 1-945000-045 01121 CB4721 
4.7 k ohm, ±10%, ~W 

R27 Resistor, fixed, composition, 1-945000-045 01121 CB4721 
4.7 k ohm, ±10%, ~W 

R28 Resistor, fixed, composition, 
27 k ohm, ±10%, ~W 

1-945000-054 01121 CB2731 

R29 Resistor, fixed, composition, 1-945000-051 01121 CB1531 
15 k ohm, ±10%, ~W 

R30 Resistor, fixed, composition, 100 ohm, 1-945000-025 01121 CB1011 
±10%, ~W 

I 

R3l Resistor, variable, composition, 1-945007 -006 i71450 X201 
5 k ohm, ±30%, ~W 

6-87 



TABLE 6-S. PARTS LIST FOR MODEL FIM-1 (CONT.) 

A1-PRINTED CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R32 Resistor, fixed, composition, 1·945000-045 01121 CB4721 
4.7 k ohm, ±10%, ~W 

R33 Resistor, fixed, composition, 1-945000-013 01121 CB1001 
10 ohm, ±10%, ~W 

R34 Resistor, fixed, composition, 1-945000-033 01121 CB4711 
470 ohm, ± 1 0%, ~W 

R35 Resistor, fixed, composition, 1-945000-035 01121 CB6811 
680 ohm, ±10%, ~W 

R36 Resistor, fixed, composition, 1-945000-037 01121 CBI021 
1 k ohm, ±10%, ~W 

R37 Resistor, fixed, coryyosition, 1-945000-033 01121 CB4711 
470 ohm, ±10%, ~ 

R38 Resistor, fixed, composition, 3.3 k ohm, 1-945000-023 01121 CB6801 
±10%, ~W 

R39 Resistor, fixed, composition, 68 ohm, 1-945000·023 01121 CB6801 
±10%, ~W 

R40 Resistor, fixed, composition, 4.7 k ohm, 1-945000-045 01121 CB4721 
±10%, ~W 

R41 Resistor, fixed, composition, 2.2 k ohm, 1-945000-041 01121 CB2221 
±10%, ~W 

R42 Resistor, fixed, composition, 10k ohm, 1-945000·049 01121 CBI031 
±10%, ~W 

R43 Resistor, fixed, composition, 10 k ohm, 1-945000-049 01121 CB1031 
±10%, ~W 

R44 Resistor, flXed, composition, 5.6 k ohm, 1-945000·046 01121 CB5621 
±10%, ~W 

R45 Resistor, fixed, composition, 2.2 k ohm, 1·945000·041 01121 CB2221 
±10%, ~W 

R46 Resistor, fixed, composition, 10 ohm, 1·945000-013 01121 CB1001 
±10%, ~W 

R47 Resistor, fixed, composition, 3.3 k ohm, 1-945000·043 01121 CB3321 
±10%, ~W 

R48 Resistor, fixed, composition, 5.6 k ohm, 1-945000-046 01121 CB5621 
±10%, ~W 

R49 Resistor, fixed, composition, 5.6 k ohm, 
±10%, ~W 

1-945000·046 01121 CB5621 

R50 Resistor, fixed, composition, 5.6 k ohm, 1·945000·046 01121 CB5621 
±10%, ~W 
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- -TABLE 6 5 PARTS LIST FOR MODEL FIM 1 (CONT ) 

A1-PRINTED CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R51 Resistor, fixed, composition, 3.9 k ohm, 
±10%, %W 

1-945000-044 01121 CB3921 

R52 Resistor, fixed, composition, 10 k ohm, 1-945000-049. 01121 CBI031 
±10%, %W 

R53 Resistor, fixed, composition, 3.9 k ohm, 1-945000-044 01121 CB3921 
±10%, %W 

R54 Resistor, fixed, composition, 27 k ohm, 1-945000-054 01121 CB2731 

R55 Resistor, fixed, composition, 3.9 k ohm, 1-945000-046 01121 CB5621 
. ±10%, %W 

R56 Resistor, fixed, composition, 4.7 k ohm, 1-945000-045 01121 CB4721 
±10%, %W 

R57 Resistor, fixed, composition, 4.7 k ohm, 1-945000-045 01121 CB4721 
±10%, %W 

R58 Resistor, fixed, composition, 10 k ohm, 1-945000-049 01121 CBI031 
±10%, %W 

R59 Resistor, fixed, composition, 150 ohm, 1-945001-027 01121 EBI511 
±10%, ~W 

R60 Resistor, fixed, composition, 150 ohm, 1-94500 1-027 01121 EBI511 
±10%, ~W 

R61 Resistor, fixed, composition, 5.6 k ohm, 1-945000-046 01121 CB5621 
±10%, %W 

R62 Resistor, fixed, composition, 5.6 k ohm, 1-945000-046 01121 CB5621 
±10%, %W 

R63 Resistor, fixed, composition, 4.7 k ohm, 1-945000-045 01121 CB4721 
±10%, %W 

R64 Resistor, fixed, composition, 4.7 k ohm, 1-945000-045 01121 CB4721 
±10%, %W 

R65 Resistor, fixed, composition, 33 k ohm, 1-945000-055 '01121 CB3331 
±10%, %W 

R66 Resistor, fixed, composition, 10 ohm, 1-945000-013 01121 CBI001 
±10%, %W 

VI Integrated circuit, Dual JK Binary 1-926021-002 OOOOA SP322B 

V2 Integrated circuit, Voltage Regulator 1-926045 -00 1 04713 MFC4060 

V3 Integrated circuit, Monostable Multivibrator 1-926044-001 02735 CA3046 

V4 Integrated circuit, General Purpose 1-926018-001 OOOOA LV380A 
Transistor Array 

.. 
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TABLE 6-5 PARTS LIST FOR MODEL FIM-1 (CO NT ) 

A1-PRINTED CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

US Integrated circuit, Quad 2-input Nor Gate 1-926018-00 1 OOOOA LU380A 

U6 Integrated circuit, General Purpose 
Transistor Array 

1-926044-001 02735 CA3046 

U7 Integrated circuit, Quad 2-input Nor Gate 1-926018-001 0000 A LU380A 
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TABLE 6-6. PARTS LIST FOR MODEL FIM-3 

MAIN ASSEMBLIES AND CHASSIS 

REF. 
DESCRIPTION 

SINGER MFR. MFR. 
DESIG. PART NO. CODE PART NO. 

Al Circuit Board Assembly 4-004279-006 88869 

Cl Capacitor, fixed, ceramic, 150 pF, 1-900069-017 72982 CK60BX151M 
. ±10%, 500 Vdc 

DSI Ught, indicator, green 10 V, 20 rnA 1-925007 -002 OOooB L-I0/20 

DS2 Ught, indicator, amber, 10 V, 20 rnA 1-925007 -001 OOOOB L-I0/20 

PI Receptacle, plug, rectangular, 16 PIN 1-910071-001 02660 26-159-16 

Ml Meter, 100-0-100 uA 1-937011-001 OOOOC 2S-DUA-IHI 

Rl Resistor, variable, composition, 100 ohm, 1-403268-001 71450 5Va-45 
±30%, ~W 

SI Switch, rotary, 2 pole, 4 position 1-003214-004 71450 223 

S2 Switch, toggle, SPDT 1-951036-001 09353 7101 

, . 
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TABLE 6-6. PARTS LIST FOR MODEL FIM·3 

A1-PRINTED CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

el Capacitor, fixed, ceramic, 0.001 uF, 1·900012-002 72982 861Z5UI02P 
± 1 00%, ·0%, 500 V dc 

C2 Capacitor, fixed, electrolytic, 200 uF, 1·900039·002 76433 984·1733 
·10 +75%,15 Vdc 

C3 Capacitor, fixed, plastic, 0.1 uF, 1·90000 1-0 13 73445 C280AE,0.1 uF 
±20%, 250 V dc 

C4 Capacitor, fixed, electrolytic, 200 uF, 1·900039-002 76433 984·1733 
·10 +75%,15 Vdc 

C5 Capacitor, fixed, electrolytic, 25 uF, 1·900039·00 1 76433 984·2203 
·10 +75%, 25 Vdc 

C6 Capacitor, fixed, mica, 360 pF, 1·900003-044 72136 DM15F361J 
±5%, 500 Vdc 

C7 Capacitor, fixed, plastic, 0.1 uF, 1·90000 1-013 73445 C280AE,0.1 uF 
±20%, 250 Vdc 

C8 Capacitor, fixed, plastic, 0.1 uF, 1·900001·013 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C9 Capacitor, fixed, plastic, 0.1 uF, 
±20%, 250 V dc 

1·900001·013 73445 C280AE, 0.1 uF 

CI0 Capacitor, fixed, electrolytic, 25 uF, 1·900039·00 1 76433 984·2203 
·10 +75%,25 Vdc 

Cll Capacitor, fixed, electrolytic, 25 uF, 1·900039·00 1 76433 984·2203 
·10 +75%, 25 Vdc 

C12 Capacitor, fixed, mica, 160 pF, ±5%, 1·900003-035 72136 DM15F161J 
500 Vdc 

C13 Capacitor, fixed, mica, 1200 pF, 
±5%, 100 Vdc 

1·900003-057 72136 DM15F122J 

C14 Capacitor, fixed, plastic, 0.01 uF, 1·900001-00 1 73445 C280AE, 0.01 uF 
±20%, 250 V dc 

CIS Capacitor, fixed, plastic, 0.1 uF, 1·900001-013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

CI6 Capacitor, fixed, mica, 910 pF, 1·900003-055 72136 DMI5F91lJ 
±5%, 100 Vdc 

C17 Capacitor, fixed, mica, 160 pF, 1·900003·035 72136 DM15F161J 
±5%, 500 Vdc 

C18 Capacitor, fixed, mica, 910 pF, 1·900003·055 72136 DM15F91lJ 
±5%, 100 Vdc 

C19 Capacitor, fixed, mica, 82 pF, 1·900003·028 72136 DM15E820J 
±5%, 500 Vdc 
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TABLE 6-6. PARTS LIST FOR MODEL FIM-3'(CONT.) 

A1-PRINTEDCIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTiON SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C20 Capacitor, fixed, mica, 160 pF, 1-900003-035 172136 DM15F16lJ 
±5%, 500 Vdc 

Cil Capacitor, fixed" electrolytic, 25 uF, 1-900039-001 76433 . 984-2203 
-10 +75%, 25 Vdc 

C22 Capacitor, fixed, electrolytic, 1 uF, 1-900115-003 12954 DIROGSA50M 
±20%, SO Vdc 

C23 Capacitor, fixed, plastic, 0.022 uF, 1-900001-005 73445 C280AE, 0.022 uF 
±20%, 250 V dc 

C24 Capacitor, fixed, ceramic, 0.001 uF, 1-900012-002 72982 861Z5UI02P 
+100 -0%,500 Vdc 

C25 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
-10 +75%, 25 Vdc 

C26 Capacitor, fixed, ceramic, 0.001 uF, 1-900012-002 72982 861Z5UI02P 
+100 -0%, 500 Vdc 

C27 Capacitor, fixed, ceramic, 0.001 uF, 1-900012-002 72982 861Z5UI02P 
+100 -0%,500 Vdc 

C28 Capacitor, fixed, ceramic, 0.001 uF, 1-900012-002 72982 861Z5UI02P 
+100 -0%,500 Vdc 

C29 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 983-2203 
-10 +75%, 25 Vdc 

C30 Capacitor, fixed, ceramic, 0.005 uF, 1-900012-004 72982 801Z5U502Z 
+80 -20%,500 Vdc 

C31 Capacitor, fixed, mica, 100 pF, 1-900003-030 72136 DM15FI0lJ 
±5%, 500 Vdc 

C32 Capacitor, fixed, plastic, 0.01 uF, 1-900001-001 73445 C280AE, 0.01 uF 
±20%, 250 V dc 

C33 Capacitor, fixed, plastic, 0.01 uF, 1-900001-001 73445 . C280AE, 0.01 uF 
±20%, 250 Vdc 

.C34 Capacitor, fixed, electrolytic, 200 uF, 1-900039-002 76433 984-1733 
-10 +75%, 15 Vdc 

CRI Diode, silicon 1-913007-001 03508 IN4148 

CR2 Diode, silicon 1-913074-001 80795 ITT244 

Ll Coil, variable, 30 to 60 uH 1-906006-003 88869 

L2 Coil, fixed, 2.5 uH, ±10%, 50 rnA 1-906002-054 76493 70F253Al 

L3 Coil, fixed, 2.5 uH, ±10%, 50 rnA 1-906002-054 76493 70F253Al 

L4 Coil, variable, 30 to 60 uH 1-906006-003 88869 
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TABLE 6-6. PARTS LIST FOR MODEL FIM·3 (CONT.) 

A1-PRINTED CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Ql Transistor, silicon, NPN 958000-001 04713 2N3904·5 

Q2 Transistor, silicon, NPN 958000-001 04713 2N3904-5 

Q3 Transistor, silicon, NPN 958000-001 04713 2N3904-5 

Rl Resistor, fixed, composition, 120 k ohm, 1·945000-062 01121 CB1241 
±10%, %W 

R2 Resistor, fixed, composition, 1 k ohm, 1·945000-037 01121 CBI021 
±10%, %W 

R3 Resistor, fixed, composition, 10 ohm, 
±10%, %W 

1-945000·013 01121 CBI00l 

R4 Resistor, variable, composition, 1 k ohm, 1-945007 ·004 71450 X201 
±30%, %W 

R5 Resistor, fixed, composition, 1 k ohm, 1·945000-037 01121 CBI021 
±10%, %W 

R6 Resistor, fixed, composition, 10 ohm, 1·945000-013 01121 CBI001 
±10%, %W 

R7 Resistor, fixed, film 18.2 k ohm, 1·945016-314 72982 RN60D1822F 
±1%, %W 

R8 Resistor, variable, composition, 5 k ohm, 
±30%, %W 

1-945007 -006 71450 X201 

R9 Resistor, fixed, composition, 10 ohm, 1·945000-013 01121 CBI001 
±10%, %W 

RIO Resistor, fixed, composition, 4.7 k ohm, 1·945000-045 01121 CB4721 
±10%, %W 

Rll Resistor, fixed, composition, 4.7 k ohm, 
±10%, %W 

1·945000-045 01121 CB4721 

R12 Resistor, fixed, composition, 1 k ohm, 1·945000-037 01121 CBI021 
±10%, %W 

R13 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CBI021 
±10%, %W 

R14 Resistor, fixed, composition, 4.7 k ohm, 1-945000-045 01121 CB4721 
±10%, %W 

R15 Resistor, fixed, composition, 4.7 k ohm, 1-945000-045 01121 CB4721 
±10%, %W 

R16 Resistor, fixed, composition, 56 ohm, 
±10%, %W 

1-945000-022 ~)1121 CB5601 

R17 Resistor, fixed, composition, 560 ohm, 
±10%, %W 

1-945000-034 ~)l121 CB561 1 
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TABLE 6-6. PARTS LIST FOR MODELFIM·3 (CONTJ 

. A1-PRINTED CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R18 Resistor, variable, composition, 500 ohm, 1·945007 ·003 71450 X201 
±30%, %W 

R19 Resistor, fixed, composition, 2.7 k ohm, 1·945000·042 01121 CB2721 
. ±10%, %W 

R20 Resistor, fixed, composition, 2.2 k ohm, 1·945000·041 01121 CB2221 
±10%, %W 

R21 Resistor, variable, composition, 2.5 k ohm, 1·945007 ·005 71450 X201 
±30%, %W 

R22 Resistor, fixed, composition, 8.2 k ohm, 1·945000·048 01121 CB8221 
±10%, %W 

R23 Resistor, variable, composition, 5 k ohm, 1·945007 ·006 71450 X201 
±30%, %W 

R24 Resistor, fixed, composition, 2.7 k ohm, 1·945000·042 01121 CB2721 
±10%, %W 

R25 Resistor, fixed, composition, 15k ohm, 1·945000·051 01121 CB1531 
±10%, %W 

R26 Resistor, fixed, composition, 4.7 k ohm, 
±10%, %W 

1·945000·045 01121 CB4721 

R27 Resistor, fixed, composition, 4.7 k ohm, 1·945000·045 01121 CB4721 
±10%, %W 

R28 Resistor, fixed, composition, 27 k ohm, 1·945000·054 01121 CB2731 
±10%, %W 

R29 Resistor, fixed, composition, 15k ohm, 1·945000·051 01121 CB1531 
±10%, %W 

R30 Resistor, fixed, composition, 100 ohm, 1·945000·025 01121 CBI011 
±10%, %W 

R31 Resistor, variable, composition, 5 k ohm, 1·945007·006 71450 X201 
±30%, %W 

R32 Resistor, fixed, composition, 4.7 k ohm, 1·945000·045 011121 CB4721 
±10%, %W 

R33 Resistor, fixed, composition, 10 ohm, 1·945000·013 01121 CBI001 
±10%, %W 

R34 Resistor, fixed, composition, 470 ohm, 1·945000;.033 01121 CB4711 
±10%, %W 

R35 Resistor, fixed, composition, 680 ohm, 1-945000-035 01121 CB6811 
±10%, %W 

R36 Resistor, fixed, composition, 1 k ohm, 1·945000-037 01121 CBI021 
±10%, %W 
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TABLE 6-6. PARTS LIST FOR MODEL FIM·3 (CONT.) 

A1-PRINTED CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R37 Resistor, fixed, composition, 470 ohm, 1·945000·033 01121 CB4711 
±10%, %W 

R38 Resistor, fixed, composition, 3.3 k ohm, 1·945000·043 01121 CB3321 
±10%, %W . 

R39 Resistor, fixed, composition, 68 ohm, 1·945000"()23 01121 CB6802 
±10%, %W 

R40 Resistor, fixed, composition, 4.7 k ohm, 1·945000"()45 01121 CB4721 
±10%, %W 

R41 Resistor, fixed, composition, 2.2 k ohm, 1·945000"()41 01121 CB2221 
±10%, %W 

R42 Resistor, fixed, composition, 10k ohm, 1·945000-049 01121 CBI031 
±10%, %W 

R43 Resistor, fixed, composition, 10k ohm, 1·945000"()49 01121 CBI031 
±10%, %W 

R44 Resistor, fixed, composition, 5.6 k ohm, 1·945000-046 01121 CB5621 
±10%, %W 

R45 Resistor, fixed, composition, 2.2 k ohm, 1·945000·041 01121 CB2221 
±10%, %W 

R46 Resistor, fixed, composition, 10 ohm, 1·945000"() 13 01121 CBI001 
±10%, %W 

R47 Resistor, fixed, composition, 10 ohm, 1·945000·043 01121 CB3321 
±10%, %W 

R48 Resistor, fixed, composition, 5.6 k ohm, 
±10%, %W 

1·945000·046 01121 CB5621 

R49 Resistor, fixed, composition, 5.6 k ohm, 1·945000"()46 01121 CB5621 
±10%, %W 

R50 Resistor, fixed, composition, 5.6 k ohm, 1·945000"()46 01121 CB5621 
±10%, %W 

R51 Resistor, fixed, composition, 3.9 k ohm, 1·945000·044 01121 CB3921 
±10%, %W 

R52 Resistor, fixed, composition, 10 k ohm, 1·945000·049 01121 CBI031 
±10%, %W 

R53 Resistor, fixed, composition, 3.9 k ohm, 1·945000·044 01121 CB3921 
±10%, %W 

R54 Resistor, fixed, composition, 27 k ohm, 1·945000"()54 01121 CB2731 
±10%, %W 

R55 Resistor, fixed, composition, 3.9 k ohm, 1·945000·044 01121 CB3921 
±10%, %W 
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TABLE 6-6. PARTS LIST FOR MODEL FIM-3 (CONT.) 

A1~PRINTED CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R56 Resistor, fixed, composition, 4.7 k ohm, 
±10%, ~W 

1-945000-045 01121 CB4721 

R57 Resistor, fixed, composition, 4.7 k ohm, 
±10%, ~W 

1-945000-045 01121 CB4721 

R58 Resistor, fixed, composition, 10 k ohm 
±10%, ~W 

1-945000-049 01121 CBI031 

R59 Resistor, fixed, composition, 150 ohm, 1-945001-027 01121 EB1511 
±10%, Yz.W . 

R60 Resistor, fixed, composition, 150 ohm, 1-945001-027 01121 EB1511 
±10%, Yz.W 

R61 Resistor, fixed, composition, 5.6 k ohm, 1-945000-046 01121 CB5621 
±10%, ~W 

R62 Resistor, fixed, composition, 5.6 k ohm, 1-945000-046 01121 CB5621 
±10%, ~W 

R63. Resistor, fixed, composition, 4.7 k ohm, 1-945000-045 01121 CB4721 
±10%, ~W 

R64 Resistor, fixed,"composition, 4.7 k ohm, 1-945000-045 01121 CB4721 
±10%, ~W 

R65 Resistor, fixed, composition, 33 k ohm, 1-945000-055 01121 CB3331 
±10%, ~W 

R66 Resistor, fixed, composition, 10 ohm, 1-945000-013 01121 CBI001 
±10%, ~W 

R67 Not Vsed 

R68 Resistor, fixed, composition, 330 ohm, 1-945000-031 01121 CB3311 
±10%, ~W 

VI Integrated circuit, Dual JK B,inary 1-926021-002 DOOOA SP322B 

U2 Integrated circuit, Voltage Regulator 1-926045 -001 04713 MFC4060 

U3 Integrated circuit, Monostable Multivibrator 1-926007 -023 01295 SN74121 

U4 Integrated circuit, General Purpose 1-926044-001 02735 CA3046 
Transistor Array· 

U5 Integrated circuit, Quad 2-input Nor Gate 1-926018-001 OOOOA LU380A 

U6 Integrated circuit, General Purpose 1-926044-001 02735 CA3046 
Transistor Array 

U7 Integrated circuit, Quad 2-input Nor Gate 1-926018-001 OOOOA LU380A 
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TABLE 6-7. PARTS LIST FOR MODEL OAM·' 

MAIN ASSEMBLIES AND CHASSIS PARTS 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Al AM Detector Board Assembly 4-004369-005 88869 

A2 mgh Voltage Power Supply Board Assembly 4-003202-005 88869 

A3 Vertical Amplifier Board Assembly 4-003204-009 88869 

A4 Horizontal Amplifier Board Assembly 5-003217 -005 88869 

Cl Capacitor, fixed, plastic, 0.47 uF, 
±20%, 250 Vdc 

1·900001-021 73445 1C280AE, 0.47 uF 

C2 Capacitor, fixed, plastic, 0.1 uF, 
±20%, 250 V dc 

1-900001·013 73445 1C280AE, 0.1 uF 

C3 Capacitor, fixed, electrolytic 1-900023-016 56289 TE-1201 
2 uF, +75 -10%,25 Vdc 

C4 Capacitor, fixed, ceramic, 0.02 uF, 1-900012-012 56289 5QA-S20 
±20%, 1000 V dc 

DSI Lamp, indicator, neon 1-925008-011 24446 NE-86 

11 Receptacle, jack, BNC 1·910132·001 91737 UG-I094A/U 

J2 Receptacle, jack, phone 1·910132-001 82389 S·13B 

J3 Receptacle, jack, BNC 1·910132·001 01737 UG·I094A/U 

J4 Receptacle, jack, BNC 1·910132-001 91737 UG-I094A/U 

PI Receptacle, plug, rectangular, -16 pins 1·910071-00 1 02660 26-159-16 

QI Transistor, NPN, silicon 1-95800 1-004 04713 MJE521 

Q2 Transistor, NPN, silicon 1-95800 1·004 04713 MJE521 

Rl Resistor, variable, composition, 1 k ohm, 
±30%(part of S3) 

R2 Resistor, variable, composition, 1 k ohm, 
±30% (part of S 1) 

R3 Resistor, variable, composition, 100 k ohm, 
±30%, (part of S2) 

R4 Resistor, fixed, composition, 1 k ohm 1-945000-037 01121 CBI021 
±10%, ~W 

R5 Resistor, variable, composition, 500 k ohm, 
±30%, (part of S4) 

R6/R13 Resistor, variable, composition assembly 
(R6) 1 k ohm, ±30% 

1-003215-002 88869 

R7 Resistor, fixed, composition, 2.2 k ohm, 1-945000-041 01121 CB2221 
±10%, ~W 
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TABLE 6--7. PARTS LIST FOR MODEL OAM-l (CaNT.) 

MAIN ASSEMBLIES AND CHASSIS PARTS 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R8/Rll . Resistor, variable, composition assembly 1-003215-001 88869 
(R8) 5 k ohm, ±30% 

R9 Resistor, fixed, composition 1-945000-069 01121 CB4741 
470 k ohm, ±10%, ~W 

RIO Resistor, fixed, composition, 4.7 M ohm, 1-945003-081 01121 HB4751 
±10%, 2 W 

Rll Resistor, variable, composition, 500 V dc, 
±30% (part of R8/Rll) 

R12 Resistor, fixed, composition, 560 k ohm, 1~945001-228 01121 EB5645 
±5%, YZW 

R13 Resistor, variable, composition, 1 M ohm, 
±30% (part of R6/RI3) 

R14 Resistor, fixed, composition, selected, 1-945000-059 01121 CB6831 
68 k ohm nominal, ±10%, ~W 

SI/S6/R2 Switch/ variable resistor assembly 1-003407-003 88869 
(SI) switch, rotary 1 pole, 1 position 

S2/R3 Switch/ variable resistor assembly 1-003407-001 88869 
(S2) switch, rotary, 4. poles, 4. positions 

S3/Rl Switch/ variable resistor assembly 1-003210-003 88869 
(S3) switch, rotary, 2 poles, 3 positions 

S4/R5 Switch/ resistor variable 1-003210-002 88869 
(S4) switch, rotary, 1 pole, 2 positions 

S5 Switch, rotary, 3 poles, 2 positions 1-003214-003 88869 

S6 Switch, rotary, 2 poles, 3 positions 
(part of S I/S6/R2) 

VI Electron Tube, cathode ray 1-917000-001 24972 D7-166J 

XVI Socket, CRT 1-950003-001 24972 . 30232 

, . 
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TABLE 6-7. PARTS LIST FOR MODEL OAM-' (CONT.) 

A' - AM DETECTOR BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C601 Capacitor, fixed, plastic, 0.1 uF, 1 -90000 1'() 13 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C602 Capacitor, fixed, mica, 1200 pF, 
±5%, 100 Vdc 

1-900003-057 72136 DM15F122J 

C603 Capacitor, fixed, mica, 1200 pF, 1-900002·057 72136 DM15F122J 
±5%, 100 Vdc 

C604 Capacitor, fixed, mica, 150 pF, 1-900003-034 72136 DM15F151J 
±5%,500Vdc 

C605 Capacitor, fixed, mica, 150 pF, 1·900003·034 72136. DM15F151J 
±5%, 500 Vdc 

C606 Capacitor, fixed, mica, 3 pF, 1·90003·003 72136 DM15C030 
ta.5 pF, 500 Vdc 

C607 Not Used 

C608 Capacitor, fixed, mica, 150 pF, 1-90003·034 72136 DM15F151J 
±5%, 500 Vdc 

C609 Capacitor, fixed, mica, 1200 pF, 1·900003·057 72136 DM15F122J 
.±5%, 100 V dc 

C610 Capacitor, fixed, plastic, 0.01 uF, 
±20%, 250 V dc 

1-90000 1-00 1 73445 C280AE,0.01 uF 

C611 Not Used 

C612 Not Used 

C613 Not Used 

C614 Not Used 

C615 Not Used 

C616 Not Used 

C617 Not Used 

C618 Not Used 

C619 Not Used 

C620 Capacitor, fixed, plastic, 0.01 uF, 
±20%, 250 Vdc 

1·900001·00 1 73445 C280AE,0.01 uF 

C621 Capacitor, fixed, plastic, 0.01 uF, 1·900001·00 1 73445 C280AE, 0.01 uF 
±20%, 250 Vdc 

C622 Capacitor, fixed, electrolytic, 10 uF, 1·900023-017 56289 TE-1204 
+75 -10%,25 Vdc 
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TABLE 6-7. PARTS LIST FOR MODEL OAM-1 (CONT.) 

A 1 - AM DETECTOR BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 
'. 

C623 : Capacitor, fixed, mica, 150 pF, 1-900003-034 72136 DM15F151J 
±5%, 500 Vdc 

C624 Capacitor, fixed, mica, 1000 pF, 1-900003-056 72136 DM15F102J 
±5%, 100 Vdc 

C625 Not Used 

C626 Capacitor, fixed, plastic, 0.01 uF, 1-900001-001 73445 C280AE, 0.01 uF 
±20%, 250 Vdc 

C627 Capacitor, fixed, plastic, 0.01 uF, 1-900001-001 73445 C280AE, 0.01 uF 
±20%, 250 Vdc 

C628 Capacitor, fixed, plastic, 0.01 uF, 1-900001-001 73445 C280AE, 0.01 uF 
±20%, 250 Vdc 

C629 Capacitor, flXed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
, +75 - 10%,25 Vdc 

C630 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
+75 -10%, 25 Vdc 

C631 Capacitor, fixed, plastic, 0.022 uF, 1-900001-005 73445 C280AE, 0.022 uF 
±20%, 250 Vdc 

C632 -- Capacitor, fixed, electrolytic, 2 uF, 1-900023-016 :56289 TE-1201 
+75 -10%,25 Vdc 

C633 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
+75 -10%, 25 Vdc 

C634 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
+75 -10%,25 Vdc 

C635 Not Used 

C636 Capacitor, fixed, electrolytic, 200 uF, 1-900039-002 76433 984-1733 
+75, -10%, 15 Vdc 

C637 Capacitor, fixed, mica, 100 pF, 1-900003-030 72136 DM15F10lJ 
±5%, 500 Vdc 

C638 Capacitor, fixed, electrolytic, 2 uF, 1-900023-016 56289 TE-1201 
+75 -10%, 25 Vdc 

C639 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
+75 -10%,25 Vdc 

C640 Capacitor, fixed, electrolytic, 2 uF, 1-900023-016 56289 TE-1201 
+75 -10%,25 Vdc 

C641 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
+75 -10%,25 Vdc 

C642 Capacitor, fixed, plastic, 0.01 uF, 1-900001-001 73445 C280AE, 0.01 uF 
+20% 250 Vdc 
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TABLE 6-7. PARTS LIST FOR MODEL OAM-1 (CONT.) 

A 1 - AM DETECTOR BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C643 Capacitor, fixed, plastic, 0.01 uF, 1·90000 1·00 1 73445 C280AE, 0.01 uF 
±20%, 250 Vdc 

C644 Capacitor, fixed? electrolytic, 25 uF, 1-900039·00 1 76433 984·2203 
+75 ·10%,25 Vdc 

C645 Capacitor, fixed, plastic, 0.01 uF, 1-90000 1-00 1 73445 C280AE, 0.01 uF 
±20%, 250 V dc 

C646 Capacitor, fixed, electrolytic, 25 uF, 1-900039-00 1 76433 984·2203 
+75 ·10%, 25 Vdc 

C647 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984·2203 
+75 ·10%,25 Vdc 

C648 Capacitor, fixed, electrolytic, 25 uF, 1·900039-00 1 76433 984·2203 
+75 -10%, 25 Vdc 

C649 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984·2203 
+75 ·10%,25 Vdc 

C650 Capacitor, fixed, electrolytic, 25 uF, 1·900039-00 1 76433 984·2203 
+75 ·10%,25 Vdc 

C651 Capacitor, fixed, electrolytic, 25 uF, 1-900039-00 1 76433 984-2203 
+75 ·10%,25 Vdc 

C652 Capacitor, fixed, electrolytic, 200 uF, 1-900039-002 76433 984·1733 
+75 ·10%, 15 Vdc 

CR601 Diode, silicon,zener, 4.7 V 1-913004-005 04713 JZ4.7B 

CR602 Diode, germanium 1-913005-001 03877 IN273 

CR603 Diode, germanium 1-913005-001 03877 IN273 

CR604 Diode, silicon 1·913007 -002 24446 IN4148 

L601 Coil, variable, 30-60 uH 1-906006·003 88869 

L602 Coil, variable, 30-60 uH 1-906006-003 88869 

L603 Coil, variable, 30-60 uH 1-906006-003 88869 

L604 Not Used 

L605 Not Used 

L606 Coil, variable, 30-60 uH 1-906006-003 88869 

Q601 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5 

Q602 Not Used 
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TABLE 6-7. PARTS LIST FOR MODEL OAM-1 (CONT.) 

A 1 - AM DeTECTOR BOARD ASSEMBLY .. 
REF. 

DESCRIPTION SINGER MFR. MFR. 
DESIG. PART NO. CODE PART NO. 

Q603 Transistor ~ silicon~ NPN 1-958000-001 04713 2N3904-5 

Q604 Transistor ~ silicon, NPN 1-958000-001 04713 2N3904-5 

Q605 Transistor, silicon~ NPN 1-958000-001 04713 2N3904-5 

Q606 Transistor ~ silicon, PNP 1-958000-002 04713 2N3906-5 

Q607 Transistor ~ silicon, NPN 1-958000-001 04713 2N3904-5 

Q608 FET, silicon, N-channel 1-958031-003 OOOOA EI02 

Q609 Transistor ~ silicon, NPN 1-958000-001 04713 2N3904-5 

Q610 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5 

Q611 FET ~ silicon, N-channel 1-958044-003 04713 MFE2006 

Q612 Transistor, silicon, NPN 1-958000-001 04713 2N3906-5 

Q613 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 

Q614 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5 

Q615 Transistor, silicon~ NPN 1-958000-001 04713 2N3904-5 

Q616 Transisto[, siliqon, NPN 1-958000-001 04713 2N3904-5 

Q617 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 

R601 Resistor, fixed, composition, 470 ohm, 1-945000-033 01121 CB4711 
±10%, ~W 

R602 Resistor, fixed, composition, 6.8 k ohm, 1-945000-047 01121 CB6821 
±10%, ~W 

R603 Resistor, fjxed, composition, 56 ohm, 1-945000-022 01121 CB5601 
±10%, ~W 

R604 Resistor, fixed, composition, 2.2 k ohm~ 1-945000-041 01121 CB2221 
±10%, ~W 

R605 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CBI021 
±10%, ~W 

R606 Resistor, fixed, composition, 680 ohm, 1-945000-035 01121 CB6811 
±10%, ~W 

R607 Not Used 

R608 Not Used 

R609 Not Used 

R610 Not Used 

R611 Not Used 
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TABLE 6-7. PARTS LIST FOR MODEL OAM-' (CONT.) 
, 

A' - AM DETECTOR BOARD ASSEMBL V 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R612 Not Used 

R613 Resistor, fixed, composition, 1 k ohm, 1·945000-037 01121 CBI021 
±10%, %W 

R614 Resistor, fixed, composition, 100 ohm, 
±10%, %W 

1·945000-025 01121 CBI011 

R615 Not Used 

R616 Not Used 

R617 Not Used 

R618 Not Used 

R619 Not Used 

R620 Resistor, fixed, compsition, 10 k ohm, 
±10%, %W 

1·945000·049 01121 CBI031 

R621 Resistor, variable, composition, 500 ohm, 
±30%,%W 

1·945007 ·003 71450 X201 

R622 Resistor, fixed, composition, 10k ohm, 1·945000·049 01121 CBI031 
±10%,%W 

R623 Resistor, fixed, composition, 10k ohm, 1·945000-049 01121 CB1031 
±10%, %W 

R624 Resistor, fixed, composition, 10k ohm, 1-945000-049 01121 CBI031 
±10%, %W 

R625· Resistor, fixed, composition, 1 k ohm, 1·945000·037 01121 CBI021 
±10%, %W 

R626 Resistor, variable, composition, 500 ohm, 1·945007 -003 71450 X201 
±30%,%W 

R627 Resistor, fixed, composition, 4.7 k ohm, 1-945000-045 01121 CB4721 
±10%, %W 

R628 Resistor, fixed, composition, 1 k ohm, 1·945000·037 01121 CBI021 
±10%, %W 

R629 Resistor, fixed, composition, 12 k ohm, 1·945000·050 01121 CB1231 
±10%, %W 

R630 Resistor, fixed, composition, 18 ohm, 1·945000-016 01121 CB1801 
±10%, %W 

R631 Resistor, fixed, composition, 10 k ohm, 1-945000·049 01121 XBI031 
±10%, %W 

R632 Resistor, fixed, composition, 10 k ohm, 1-945000-049 01121 CB103l 
±10%, %W 
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TABLE 6-7. PARTS LIST FOR MODEL OAM-1 (CONT.)' 

A 1 - AM DETECTOR BOARD ASSEMBL V 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R633 Resistor, fixed, composition, 470 ohm, 1-945000-033 01121 CB4711 
±10%, ~W 

R634 Resistor, fixed, composition, 10 ohm, 1-945000-013 01121 CBI001 
±10%, ~W 

R635 Resistor, fixed, composition, 10 ohm, 1-945000-013 01121 CBI001 
±10%, ~W 

R636 Resistor, fixed, composition, 2.7 M ohm, 1-945000-078 01121 CB2751 
±10%, ~W 

R637 Resistor, fixed, composition, 1 M omn, 1-945000-073 01121 CBI051 
±10%, ~W 

R638 Resistor, fixed, composition, 330 ohm, 1-945000-031 01121 CB3311 
±10%, ~W 

R639 Resistor, fixed, composition, 10 ohm, 1-945000-013 01121 CBI001 
±10%, ~W 

R640 Not Used 

R641 Resistor, variable, composition, 100 ohm, 1-945007-001 71450 X201 
±30%, ~W 

R642 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CBI021 
±10%, ~W 

R643 Resistor, fixed, composition, 2.2 k omn, 1-945000-041 01121 CB2221 
±10%, ~W 

R644 Resistor, fixed, composition, selected, 1-945000-025 01121 CBI011 
100 ohm nominal, ±10%, ~W 

R645 Resistor, fixed, composition, 3.3 k ohm, 1-945000-043 01121 CB3321 
±10%, ~W 

R646 Thermistor, 300 ohm, ±2% 1-945070-001 07115 C20 

R647 Resistor, fixed, composition, 56 ohm, 1-945000-022 01121 CB5601 
±10%, ~W 

R648 Resistor, fixed, composition, 2.2 k ohm, 1-945000-041 01121 CB2221 
±10%, ~W 

R649 Resistor, fixed, composition, 2.2 k ohm, 1-945000-041 01121 CB2221 
±10%, ~W 

R650 Resistor, fixed, composition, 680 ohm, 1-945000-035 01121 CB6811 
±10%, ~W 

R651 Resistor, fixed, composition, 47 k omn, 1-945000-057 01121 CB4731 
±10%,~W 
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TABLE 6-7. PARTS LIST FOR MODEL OAM·1 (CONT.) 

A 1 - AM DETECTOR BOA-RD ASSEMBL V 

REF. 
DESCRIPfION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R652 Resistor, fixed, composition, 100 ohm, 
±10%,~W 

1·945000-025 01121 CBI011 

R653 Resistor, fixed, composition, 270 ohm, 
±10%, ~W 

1·945000·030 01121 CB2711 

R654 Resistor, fixed, composition, 47 k ohm, 
±10%, ~W 

1-945000-057 01121 CB4731 

R655 Not Used 

R656 Resistor, fixed, film, 4.02 k ohm, 1·945016-251 72982 RN60D4021F 
±1%,~W 

R657 Resistor, fixed, composition, 56 k ohm, 1-945000-058 01121 CB5631 
±10%, ~W 

R658 Resistor, fixed, film, 3.01 k ohm, 1-945016-239 72982 RN60D3011F 
±1%, ~W 

R659 Resistor, fixed, film, 3.01 k ohm, 1-945016-239 72982 RN60D3011F 
±1%, ~W 

R660 Resistor, fixed, composition, 820 ohm, 1·945000·039 01121 CB8211 
±10%, ~W 

R661 Resistor, fixed, composition, 10 ohm, 1·945000-013 01121 CBI001 
±10%, ~W 

R662 Resistor, fixed, composition, 680 ohm, 1·945000-035 01121 CB6811 
±10%, ~W 

R663 Resistor, fixed, composition, 10k ohm, 1·945000-049 01121 CBI031 
±10%, ~W 

R664 Resistor ,fixed, composition, 100 ohm, 
±10%, ~W 

1-945000-025 01121 CB1011 

R665 Resistor, fixed, composition, 18 k ohm, 1-945000-053 01121 CB1831 
±10%, ~W 

R666 Resistor, fixed, composition, 330 ohm, 1-945000-031 01121 CB3311 
±10%, ~W 

R667 Resistor, fixed, composition, 560 ohm, 1-945000-034 01121 CB5611 
±10%, ~W 

R668 Resistor, fixed, composition, 6.8 k ohm, 1-945000-047 01121 CB6821 
±10%, ~W 

R669 Resistor, fixed, composition, 27 k ohm, 1-945000-054 01121 CB2731 
±10%, ~W 

R670 Resistor, fixed, composition, selected, 1-945000-049 01121 CBI031 
10 k ohm nominal, ±10%, ~W 
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TABLE 6-7. PARTS LIST FOR MODEL OAM·' (CONT.) 
" 

A 1 - AM DETECTOR BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R671 Resistor, variable, composition, 5 k ohm, 1·945007·006 71450 X201 
±30%, UJW 

R672 Resistor, fixed, composition, selected, 1-945000-054 01121 CB2731 
27 k ohm nominal, ±10%, UJW 

R673 Resistor, variable, composition, 10 k ohm, 1-945007 -007 71450 X201 
±30%, UJW 

R674 Resistor, variable, composition, 100 ohm, 
±30%, UJW 

1-945007 -00 1 71450 X201 

R675 Resistor, variable, composition, 100 ohm, 1-945007-001 71450 X201 
±30%, UJW 

R676 Resistor, fixed, composition, 10 ohm, 
±10%, UJW 

1-945000-013 01121 CBI001 

R677 Resistor, fixed, composition; selected 1-945000-056 01121 CB3931 
39 k ohm nominal, ±10%, UJW 

R678 Resistor, fixed, composition; 22 k ohm, 1-945000-053 01121 CB2231 
±10%, UJW 

R679 Not Used 

R680 Resistor, fixed, composition, 10k ohm, 1-945000-049 01121 CBI031 
±10%, UJW 

R681 Resistor, tlxed, composition, 330 ohm, 1-945000-031 01121 CB3311 
±10%, UJW 

U601 Not Used 

U602 Integrated circuit, Differential/Cascade 1-926005-001 02735 CA3028A 
Amplitler 

6-107 



TABLE 6-7. PARTS LIST FOR MODEL OAM-1 (CONT.) 

A2 - HIGH VOLTAGE POWER SUPPLY BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C401 Capacitor, fixed, plastic, 0.047 uF, 
±20%, 250 V dc 

1-900001-009 73445 C280AE, 0.047 uF 

C402 Capacitor, fixed, electrolytic, 200 uF, 
+75 -10%, 15 Vdc 

1-900039-002 76433 984-1733 

C403 Capacitor, fixed, plastic, 0.47 uF, 1-900001-021 73445 C280AE, 0.47 uF 
. ±20%, 250 Vdc 

C404 Capacitor, fixed, ceramic, 0.02 uF, 1-900012-012 56289 5GA-520 
±20%, 1000 V dc 

C405 Capacitor, fixed, ceramic, 0.02 uF, 1-900012-012 56289 5GA-520 
±20%, 1000 V dc 

C406 Capacitor, fixed, ceramic, 0.02 uF, 1-900012-012 56289 5GA-520 
±20%, 1000 V dc 

C407 Capacitor, fixed, electrolytic, 4 uF, 1-900011-001 14665 BR-350 
+100 -10%, 350 Vdc 

C408 Capacitor, fixed, electrolytic, 4 uF, 1-900011·001 14665 BR4-350 
+100 -10%, 350 Vdc 

C409 Capacitor, fixed, electrolytic, 25 uF, 1-900039-00 1 76433 984-2203 
+75 -10%, 25 Vdc 

C410 Capacitor, fixed, electrolytic, 100 uF, 1-900039-004 76433 984-1653 
+75 -10%,25 Vdc 

C411 Capacitor, fixed, ceramic, 0.1 uF, +80 ·20%, 1-900012-005 56289 41C92 
500 Vdc 

C412 Capacitor, fixed, ceramic, 0.02 uF, ±20% 1-900012-012 56289 5GA-520 
1000 Vdc 

CR401 Diode, silicon 1-913043·002 04713 MR991A 

CR402 Diode, silicon 1-913043-002 04713 MR991A 

CR403 Diode, silicon 1-91300 1-004 04713 lN4004 

CR404 Diode, silicon 1-913001-004 04713 lN4004 

CR405 Diode, silicon 1-913001-002 04713 lN4002 

CR406 Diode, silicon 1-913001-002 04713 lN4002 

CR407 Diode, silicon, zener, 15 V, 10%, 1 W 1-913004-01 7 04713 MZ-I00-17 

lAO 1 Coil, fixed, 27 uH 1-003213·001 88869 

R401 Resistor, fixed, composition, 68 ohm, 1-945000-023 01121 CB6801 
±10%, %W 

R402 Resistor, fixed, composition, 680 ohm, 1-945000-035 01121 CB6811 
±10%, %W 
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TABLE 6-7. PARTS LIST FOR MODEL OAM-1 (CaNT.) 

A2 - HIGH VOLTAGE POWER SUPPLY BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R403 Resistor, fixed, composition, 10k ohm, 1-945000-049 01121 CBI031 
±10%, ~W 

R404 Resistor, fixed, composition, 100 ohm, 1-945000-025 01121 CBI0l1 
±10%, ~W 

T401 Transformer, power 1-003206-001 88869 

, 

I 

I' 
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TABLE 6-7. PARTS LIST FOR MODEL OAM·1 (CONT.) 

A3 - VERTICAL AMPLIFIER BOARD ASSEMBL V 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

CI0l Capacitor, fixed, electrolytic, 25 uF, 1·900039·00 1 76433 984-2203 
+75 ·10%,25 Vdc 

CI02 Capacitor, fixed,_ plastic, 0.01 uF, 1·90000 1-00 1 73445 C280AE, 0.0 I uF 
±20%, 250 Vdc 

CI03 Capacitor, fixed, electrolytic, 15 uF, 1-900039·00 1 76433 984-2203 
+75 ·10%,25 Vdc 

CI04 Capacitor, fixed, ceramic, 0.001 uF, 1·900012-002 72982 861Z50102P 
+100 -0%, 500 Vdc 

CI05 Capacitor, fixed, plastic, 0.1 uF, 1·900005·115 90201. PVC401 
±IO%, 400 Vdc 

CI06 Capacitor, fixed, ceramic, 0.001 uF, 1-900012-002 72982 861Z50102P 
+100 -0%, 500 Vdc 

CI07 Not Used 

CI08 Capacitor, fixed, electrolytic, 25 uF, 1·900039-00 1 76433 984-2203 
+75 -10%,25 Vdc 

CRI0l Not Used 

CRI02 Diode, silicon 1-913007-001 24446 IN4148 

CRI03 Diode, silicon 1·913007-001 24446 IN4148 

QI01 FET silicon N-channel 1·958003-003 04713 2N5458 

QI02 FET silicon N-channel 1-958002-002 04713 2N5458 

QI03 Transistor, silicon, NPN 1-958004-001 02735 40327 

QI04 Transistor, silicon, NPN 1-958004-001 02735 40327 

QI05 Transistor, silicon, NPN 1-958000-00 1 04713 2N3904-5 

RI0l Resistor, fixed, composition, 10 ohm, 1-945000-013 01121 CBl001 
±10%, %W 

RI02 Resistor, fixed, composition, 10 M ohm, 1-945000-085 01121 CBI061 
±IO%, %W 

RI03 Resistor, fixed, composition, 100 ohm, 1-945000-025 01121 CBIOII 
±10%, %W 

RI04 Resistor, fixed, composition, 1 M ohm, 1-945000-073 01121 CBI051 
±IO%, %W 

RI05 Resistor, variable, composition, 100 k ohm, 
±30%,%W 

1-945010-010 71450 1)201 

RI06 Resistor, fixed, composition, 560 ohm, 1-945000-034 01121 CB5611 
±10%, %W 
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TABLE 6-7. PARTS LIST F.OR MODEL OAM-1 (CONT.) 

A3 - VERTICAL AMPLIFIER BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG .. PART NO. CODE PART NO. 

R107 Resistor, fixed, composition, 1 k ohm, 
±10%, ~W 

1-945000-037 01121 CBI021 

RI08 Resistor, fixed, composition, 1 k ohm, 
±10%, ~W 

1-945000-037 01121 CB1021 

R109 Resistor, fixed, composition, 470 ohm, 
±10%, ~W 

1-945000-033 01121 CB4711 

R110 Resistor, fixed, composition, 1 M ohm, 1-945000-073 01121 CBI051 
±10%, ~W 

RIll Resistor, fixed, composition, 1 M ohm, 1-945000-073 01121 CB1051 
±10%, ~W 

R112 Resistor; variable, composition, 5 k ohm, 1-945010-006 71450 U201 
±30%, ~W 

R113 Resistor, fixed, composition, 47 k ohm, 1-945002-057 01121 GB4731 
±10%, 1 W 

R1l4 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CB1021 
±10%, ~W 

R115 Resistor, fixed, composition, 47 k ohm, 1-945000-057 01121 GB4731 
± 0%,1 W 

R116 Resistor, fixed, composition, 1 M ohm, 1-945000-073 01121 CB1051 
±10%, ~W 

R117 Resistor, fixed, composition, 820 ohm, 1-945000-036 01121 CB8211 
±10%, ~W 

R118 Resistor, fixed, composition, 100 ohm, 1-945000-025 01121 CBI011 
.±10%, ~W 

Rl19 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CB1021 
±IO%, ~W 

R120 Resistor, fixed, composition, 6.8 k ohm, 1-945000-182 01121 CB6825 
±5%, ~W 

R121 Resistor, fixed, composition, 1 k ohm, 1-945000-162 01121 CB1025 
±5%, ~W 

R122 Resistor, fixed, composition, 150 ohm~ 1-945000-142 01121 CB1515 
±5%, ~W 

R123 Not Used 

R124 Resistor, fixed, composition, selected, 1-945000-137 CB9105 
91 ohm nominal, ±10%, ~W 

R125 Not Used 

' .. ,. 
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TABLE 6-7. PARTS LIST FOR MODEL OAM·1 (CONT.) 

A3 - VERTICAL AMPLIFIER BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R126 Resistor, fixed, composition, 100 ohm, 1·945000·025 01121 C:BI011 
±10%,%W 

R127 Resistor, fixed, composition, 1 M ohm, 
±10%, %W 

1·945000-073 01121 CBI051 

R128 Resistor, fixed, composition, 22 k ohm, 1·945000·053 01121 C82231 
±10%, %W 

UI0l Integrated circuit, Differential/Cascade 1·926005-001 02735 CA3028A 
Amplifier 

, 
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" 
TABLE 6-7 PARTS LIST FOR MODEL OAM-1 

A4 -HORIZONTAL AMPLIFIER BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C200 Capacitor, fixed, plastic, 0.0022 uF, 1-900005-101 90201 PVC6222 
±10%, 600 Vdc 

C201 Capacitor, fixed, plastic, 0.022 uF, 1-90005-004 90201 PVC2122 
±10%, 200 Vdc 

C202 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C203 Not Used 

C204 Ca paci tor, fixed, electrolytic 1-900039-001 76433 984-2203 
+75 -10%,25 Vdc 

C20S Capacitor, fixed, electrolytic 1-900039-001 76433 984-2203 
25 uF, +75 -10%,25 Vdc 

Q200 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 

Q201 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 

Q202 Transistor" silicon, NPN 1-958000-001 04713 2N3904-5 

Q203 FET silicon N-chanilel 1-958002-002 04713 2NS458 

Q204 Transistor, silicon, NPN 1-958004-001 02735 40327 

Q205 Transistor, silicon, NPN 1-958004-001 02735 40327 

R200 Resistor, fixed, composition, 2.2 k ohm, 1-945000-041 ,01121 CB2221 
±10%, ~W 

R201 Resistor, fixed, composition, 15 k ohm, 1-945000-051 01121 CB1531 
±10%, ~W 

R202 Resistor, variable, composition, 100 k ohm, 1-945010-010 71450 U201 
±30%, ~W 

R203 Resistor, fixed, composition, 1.2 k ohm, 1-945000-038 01121 CB1221 
±10%, ~W 

R204 Resistor, variable, composition, 10 k ohm, 1-945010-007 71450 U201 
±30%, ~W 

R205 Resistor, fixed, composition, 10 M olm, 1-945000-085 01121 CB1061 
±10%, ~W 

R206 Not Used 

R207 Not Used 

R208 Resistor, fixed, composition, 22 k ohm, 1-945000-053 01121 CB2231 
±10%, ~W 

R209 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CB1021 
±10%, ~W 
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TABLE 6-7. PARTS LIST FOR MODEL OAM-1 (CONT.) 

A4 - HORIZONTAL AMPLIFIER BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R210 Resistor, fixed, composition, 47 k ohm, 1-945002-057 01121 GB4731 
±10%, 1 W 

R211 Resistor, fixed, composition, 5.6 k ohm, 1-945000-046 01121 CB5621 
±10%, %W 

R212 Resistor, fixed, composition, 100 ohm, 1-945000-025 01121 CB1011 
±10%, %W 

R213 Resistor, variable, composition, 1 k ohm, 1-945010-004 71450 U201 
±30%, %W 

R214 Resistor, fixed, composition, 47 k ohm, 1-945002-057 01121 GB4731 
±10%, 1 W 

R215 Resistor, fixed, composition, 5.6 k ohm, 1-945000-046 01121 CB5621 
±10%, %W 

R216 Resistor, fixed, composition, 3.9 k ohm, 1-945000-044 01121 CB3921 
±10%, %W 

R217 Resistor, variable, composition, 1 M ohm, 1-945010-013 71450 U201 
±30%,%W 
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TABLE 6-8. PARTS LIST FOR MODEL OOM-1 

MAIN ASSEMBLIES AND CHASSIS PARTS 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Al IF Board Assembly 5-003178-005 88869 

A2 High Voltage Power Supply Board Assembly 4-003202-005 88869 

A3 Vertical Amplifier Board Assembly 4-003204-008 88869 

A4 Horizontal Amplifier Board Assembly 5-003217-005 88869 

Cl Capacitor, fixed, plastic, 0.47 uF, 1-900001-021 73445 C280AE, 0.47 uF 
±20%, 250 V dc 

C2 Capacitor, fixed, plastic, 0.37 uF, 1-90000 1-021 73445 C280AE, 0.47 uF 
±20%, 250 V dc 

C3 Capacitor, fixed, ceramic, 0.02 uF, 1-900012-012 56289 5GA-S20 
±20%, 250 V dc 

C4 Capacitor, fixed, plastic, 0.01 uF, 1-900001-001 73445 C280AE, 0.01 uF 
±20%, 250 Vdt 

DSI Lamp, indicator, 10V, 20 rnA 1-925007 -005 OOOOB LI0/20 

DS2 Lamp, indicator, 10V, 20 rnA 1-925007 -005 OOOOB LI0/20 

DS3 Lamp, indicator, neon 1-925008-011 24446 NE-86 

11 Receptacle, jack phone 1-910043-001 11636 KC-19-68 

J2 Receptacle, jack phone 1-910152-001 82389 S-13B 

J3 Receptacle, jack BNC 1-910043-001 11636 KC-19-68 

J4 Receptacle, jack BNC ' 1-910043-001 11636 KC-19-68 

PI Receptacle, plug, rectangular - 16 pins 1-~1 0071-001 02660 26-159-16 

Ql Transistor, silicon, NPN 1-958001-004 04713 MJE521 

Q2 Transistor, silicon, NPN 1-958001-004 04713 MJE521 

Rl Not Used 

R2 Resistor, fixed, film 70 k ohm, ±1 %, 1/8 W 1-945001-580 RN60D7002F 

R3 Resistor, fixed, film 20 k ohm, ±1%, 1/8 W 1-945001-318 RN60D2002F 

R4 Resistor, fixed, film 10 k ohm, ±1 %,1/8 W 1-945001-289 RN60DI002F 

R5 Not Used 

R6 Resistor, fixed, composition, 220 ohm, 1-945000-029 01121 CB2211 
±10%, ~W 

R7 Resistor, variable, composition, 25 k ohm, 
±20% (part of S 1) 
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TABLE 6-8. PARTS LIST FOR MODEL ODM·1 (CaNT.) 

MAIN ASSEMBLIES AND CHASSIS PARTS 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R8 Resistor, fixed, composition, 680 ohm, 1-945000-035 01121 C86811 
±10%, %W 

R9/R18 Resistor, variable, assembly 1·003215-002 88869 
(R9) 1 k ohm, ±30% 

RIO Not Used 

Rll Resistor, variable, composition, 500 k om, 
±30% (part of S3) 

R12/R21 Resistor, variable, composition, 1 k ohm, 
±30% (part of S5) 

R14 Resistor, fixed, composition, 1.8 k ohm, 
±10%, %W 

1-945000-040 01121 C81821 

R15 Resistor, fixed, composition, 4.7 k ohm, 1·945000-045 01121 C84721 
±10%, %W 

R16 Resistor, fixed, composition, 680 ohm, 1-945000-035 01121 C86811 
±10%, %W 

R17 Not Used 

R18 Resistor, variable, composition, 1 M ohm, 
±30% (part of R9/RI8) 

R19 Resistor, fixed, composition, 470 k ohm, 1-945000-069 01121 C84741 
±10%, %W 

R20 Resistor, fixed, composition, 560 k ohm, 1-945001-228 01121 lE85645 
±5%,~W 

R21 Resistor, variable, composition, 500 k ohm, 
±30% (part of RI2/R21) 

R22 Resistor, fIXed, composition, 4.7 M ohm, 1-945003-081 01121 H84755 
±5%,2W 

SI/R7 Switch/Variable resistor assembly 1-003210-001 88869 
(SI) switch, rotary, 2 poles, 2 positions 

S2 Switch, rotary, 1 pole, 3 positions 1-003214-001 88869 

S3/Rl1 Switch/Variable resistor assembly 1-003210-002 88869 
(S3) switch, rotary, 1 pole,2 pOSitions 

S4 Switch, rotary, 3 poles, 3 positions 1-003214-002 88869 

S5/R13 Switch/Variable resistor assembly 
(S5) switch, rotary, SPDT 

1-402816-00 1 88869 

VI Electron tube, cathode ray 1-91 7000-00 1 24972 ])7-166J 

XVI Socket, CRT 1·950003·001 24972 30232 
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TABLE 6-8. PARTS LIST FOR MODEL ODM-1 (CONT'.) .. 

A1 -IF BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C501 Capacitor, fixed, mica, 1200 pF, ±5%, 1-900003-057 72136 DM15F122J 
100 Vdc 

C502 Capacitor, fixed, mica, 1200 pF, ±5%, 1-900002-057 72136 DM15F122J 
100 Vdc 

C503 Capacitor, fixed, mica, 1 SO pF, ±5%, 1-900003-034 72136 DM15F151J 
500Vdc 

C504 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, '250 Vdc 

C505 Capacitor. fix,ed, mica, 1 SO pF, ±5%, 1-900003-034 72136 DM15F151J 
500 Vdc 

C506 Not Used 

C507 Capacitor, fixed, mica,S pF, ±10%, 1-900003-004 72136 DM15C050K 
500 Vdc, 

C508 Capacitor, fixed, mica, 150 pF, ±5%, 1-900003-034 72136 DM15F15lJ 
500 Vdc 

C509 Capacitor, fixed, mica, 1200. pF, ±5%, 1-900003-057 I 72136 DM15F122J 
100 Vdc 

C510 Capacitor, fixed, plastic, 0.1 uF, ±20%, 1-900001-013 73445 C280AE,0.1 uF 
250 Vdc 

I 

C511 Capacitor, fixed, plastic, 0.047 uF, 1-900001-009 173445 C280AE, 0.047 uF 
±20%, 250 V dc 

C512 Capacitor, fixed, mica, 150 pF, ±5%, 1-900003-034 . 72136 DM15F151J 
500 Vdc 

C513 Capacitor, fixed, mica, 47 pF, ±5%, 1-900002-021 72136 DM15E470J 
500 Vdc 

C514 Capacitor, fixed, plastic, 0.1 uF, ±20%, 1-900001-013 73445 C280AE, 0.1 uF 
250 Vdc 

C515 Capacitor, fixed, plastic, 0.1 uF, ±20%, 1-900001-013 73445 C280AE, 0.1 uF 
150 Vdc 

C516 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
+75 -10%,25 Vdc 

C517 Capacitor, fixed, ceramic, 0.005 uF, 1-900012-004 72982 801Z5U5-02Z 
+80 -20%, 500 Vdc 

C518 Capacitor, fixed, ceramic, 0.001 uF, 1-900012-002 72982 861Z5U-102P 
+100 -0%,500 Vdc 

C519 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE,0.1 uF 
±20%, 250 Vdc 
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TABLE 6-8. PARTS LIST FOR MODEL ODM·1 (CONT.) 

A1 -IF BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C520 Not Used 

C521 Capacitor, fixed, plastic, 1·90000 1·00 1 73445 C280AE,0.01 uF 
0.01 uF, ±20%, 250 Vdc 

C522 Capacitor, fixed; mica, 150 pF, 1·900002·034 72136 DM15F151J 
±5%, 500 Vdc 

C523 Capacitor, fixed, plastic, 0.01 uF, 1·900001-00 1 73445 C280AE, 0.01 uF 
±20%, 250 V dc 

C524 Capacitor, fixed, plastic, 0.01 uF, 1-90000 1-00 1 73445 C280AE,0.01 uF 
±20%, 250 Vdc 

C525 Capacitor, fixed, plastic, 0.1 uF, 1·90000 1-013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C526 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
+75 -10%,25 Vdc 

C527 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE,0.1 uF 
±20%, 250 V dc 

C528 Not Used 
THRU 
C550 

C551 Capacitor, fixed, plastic, 0.1 uF, 1·90000 1-0 13 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C552 Capacitor, fixed, mica, 100 pF, 1-900002-030 72136 lDM15FI0IJ 
±5%, 500 Vdc 

C553 Capacitor, fixed, electrolytic, 25 uF, 1-900039·001 76433 984-2203 
+75 -10%,25 Vdc 

C554 Not Used 

C555 Not Used 

C556 Not Used 

C557 Not Used 

C558 Not Used 

C5S9 Not Used 

C560 Not Used 

C561 Capacitor, fixed, plastic, 0.01 uF, 1·900001·00 1 73445 C280AE,0.01 uF 
±20%, 250 V dc 

C562 Capacitor, fixed, plastic, 0.01 uF, 1-90000 1-00 1 73445 C280AE, 0.01 uF 
±20%, 250 Vdc 
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TABLE 6-8. PARTS LIST FOR MODEL ODM-1 (CONT.) 

A1 -IF BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C563 Capacitor, fixed, mica, 100 pF, ±5%, 1-900003-030 72136 DM15FI01J 
500 Vdc 

C564 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
+75 -10%, 25 Vdc 

C565 Capacitor, fixed, electrolytic, 200 uF, 1-900039-002 76433 984-1733 
+75 -10%, 15 Vdc 

C566 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
+75 -10%,25 Vdc 

C567 Capacitor, fixed, electrolytic, 2 uF, 1-900023-016 56289 TE-1201 
+75 -10%, 25Vdc 

C568 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
+75 -10%, 25 Vdc 

C569 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
+75 -10%,25 Vdc 

C570 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
+75 -10%,25 Vdc 

C571 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
+75 -10%,25 Vdc 

C572 Not Used 

C573 Capacitor, fixed, electrolytic, 25 uF, 1-900039-00 1 76433 984-2203 
+75 -10%,25 Vdc 

CR501 Diode, silicon, zener, 4.7 V 1-913004-005 04713 JZ4.7B 

CR502 Diode, silicon 1-913007-001 24446 IN4148 

CR503 Diode, silicon 1-913007-001 24446 IN4148 

CR504 Diode, germanium 1-913005-001 03877 IN273 

CR505 Diode, germanium 1-913005-001 03877 IN273 

L501 Coil, variable, 30-60 uH 1-906006-003 88869 

L502 Coil, variable, 30--:-60 uH 1-906006-003 88869 

L503 Coil, variable, 30-60 uH 1-906006-003 88869 

L504 Coil, variable, 30~60 uH 1-906006-003 88869 

L505 Not Used 
I 

L506 Coil, variable, 30-60 uH 1-906006-003 88869 

Q501 Transistor, silicon, NPN 1-958001-001 04713 2N3904-5 

.. 
.', ' 
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TABLE 6-8. PARTS LIST FOR MODEL ODM·1 (CONT.) 

A 1 - I F BOARD ASSEMBL V 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Q502 Transistor, silicon, NPN 1·95800)·001 04713 2N3904·5 

Q503 Transistor, silicon, NPN 1·958001·001 04713 2N3904·5 

Q504 Transistor, silicon, NPN 1·95800 1 ·00 1 04713 2N3904·5 

Q505 Transistor, silicon, NPN 1·958001·001 04713 2N3904·5 

Q506 Transistor, silicon, NPN 1-958001-00 1 04713 2N3904·5 

Q507 Transistor, silicon, NPN 1·95800 1-00 1 04713 2N3904·5 

Q508 Transistor, silicon, NPN 1·958001-001 04713 2N3904·5 

Q509 Transistor, silicon, NPN 1·958001·001 04713 2N3904·5 

Q510 Transistor, silicon, NPN 1·95800 1·00 1 04713 2N3904·5 

Q5ll Transistor, silicon, NPN 1·958000·001 04713 2N3904·5 

QS12 FET, silicon, N·channel 1·958031·003 0000 A EI02 

Q513 Transistor, silicon, PNP 1·958000·002 04713 2N3906·5 

Q514 Transistor, silicon, NPN 1 ·958000·00 1 04713 2N3904·5 

Q515 Transistor, silicon, NPN 1·958000·001 04713 2N3904·5 

Q516 Transistor, silicon, NPN 1·958000·001 04713 2N3904·5 

Q517 Transistor, silicon, PNP 1·958000·002 04713 2N3906·5 

Q518 FET, silicon, N·channel 1·958044·003 04713 MFE2006 

Q519 Transistor, silicon, NPN 1·958000·001 04713 2N3904·5 

Q520 Transistor, silicon, NPN 1·958000·001 04713 2N3904·5 

R50l Resistor, fixed, composition, 56 ohm, 1 ·945000·022 01121 CB5601 
±10%, ~W 

R502 Resistor, fixed, composition, 6.8 k ohm, 1 ·945000-047 01121 CB6831 
±10%, ~W 

R503 Resistor, fixed, composition, 2.2 k ohm, 1 ·945000·041 01121 CB2221 
±10%, ~W 

R504 Resistor, fixed, composition, 470 ohm, 1 ·945000·033 01121 CB4711 
±10%, %W 

R505 Resistor, fixed, composition, 100 k ohm, 1·945000·061 01121 CBI041 
±10%, ~W 

R506 Resistor, fixed, composition, 470 ohm, 1 ·945000·033 01121 CB4711 
±10%, ~W 
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TABLE6-S. PARTS LIST FOR MODEL ODM-1 (CONT.) 

A1 -IF BOARD ASSEMBLY 

., 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R507 Resistor, fixed, composition, 470 ohm, 1-945000-033 01121 CB4711 
±10%, ~W 

R508 Resistor, fixed, composition, 100 k ohm, 1-945000-061 01121 CBI041 
±10%, ~W 

R509 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CBI021 
±10%, ~W 

R510 Resistor, fixed, composition, 470 ohm, 1-945000-033 01121 CB4711 
±10%;~W 

R511 Resistor, fixed, composition, selected, 1-945000-185 01121 CB9125 
9.1 k ohm nominal, ±10%, ~W 

R512 Resistor, fixed, composition, 10 ohm, 1-945000-013 01121 CBI001 
±10%, ~W 

R513 Resistor, fixed, composition, 12 k ohm, 1-945000-050 01121 CB1231 
±10%,~W 

R514 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CBI021 
±10%, ~W 

R515 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CBI021 
±10%,~W 

R516 Resistor, variable, composition, 1-945007-004 71450 X201-white 
1 k ohm, ±30%, ~W 

R517 Resistor, fixed, composition, selected, 1-945000-045 01121 CB4721 
4.7 k ohm nominal, ±10%; ~W 

R518 Not Used 

R519 Not Used 

R520 Not Used 

R521 R~sistor, fixed, composition, 270 ohm, ' 1-945000-030 01121 CB2711 
±10%, ~W 

R522 Resistor, fixed, co~position, 120 ohm, 1-945000-026 01121 CB1211 
±10%, ~W 

R523 Resistor, fixed, composition, 10k ohm, 1-945000-049 01121 CBI031 
±10%,14W . 

R524 Resistor, fixeq, composition, 3.3 k ohm" 1-945000-043 01121 CB3321 
±10%, ~W 

R525 Resistor, fixed, composition, 10 ohm, 1-945000-013 01121 CBI001 
±10%, ~W 

R526 Resistor, fixed, composition, 100 ohm, 1-945000-025 01121 CBI011 
±10%, ~W 

, ' ,.~ .'.',. ,.' -J ~....... .", '~, ,'.f, " 
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TABLE 6-8. PARTS LIST FOR MODEL ODM·1 (CONT.) 

A1 -IF BOARD ASSEMBLY 

REF. 
DESC RIPI' ION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R527 Resistor, variable, wire wound, 1·945056-007 80294 3257Wl·102 
1 k ohm, ±10%, ~W 

R528 Resistor, variable, wire wound, 1·945056·007 80294 3257Wl·102 
1 k ohm, ±10%, ~W 

R529 Resistor, fixed, composition, 100 ohm, 1·945000·025 01121 CBI0l1 
±10%,~W 

R530 Resistor, fixed, composition, 2.2 k ohm, 1-945000·041 01121 CB2221 
±10%, ~W 

R531 Resistor, fixed, composition, 330 ohm, 1·945000·031 01121" CB3311 
±10%, ~W 

R532 Resistor, fixed, composition, 330 ohm, 1·945000-031 01121 CB3311 
±10%, ~W 

R533 Resistor, fixed, composition, 2.2 k ohm, 1·945000~041 01121 CB2221 
±10, ~W 

R534 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CBI021 
±10, ~W 

R535 Resistor, fixed, composition, 1·945000-042 01121 CB2721 
2.7 k ohm, ±10%, ~W 

R536 Resistor, fixed, composition, 10 k ohm, 1·945ooo;'()49 01121 CBI031 
±10%, ~W 

R547 Not Used 

R548 Not Used 

R549 Not Used 

R550 Not Used 

R551 Resistor, fixed, composition, 10 k ohm, 1·945000-049 01121 CBI031 
±10%, MlW 

R552 Resistor, fixed, composition, 2.7 k ohm, 1-945000·042 01121 CB2721 
±10%, ~W 

R553 Resistor, fixed, composition, 10 M ohm, 1-045000-085 01121 CB1061 
±10%, ~W 

R554 Resistor, fixed, composition, 470 ohm, 1-945000-033 01121 CB4711 
±10%, ~W 

R555 Resistor, fixed, composition, 470 ohm, 1-945000-033 01121 CB4711 
±10%, ~W 

R556 Resistor, fixed, composition, 470 ohm, 1-945000-033 01121 CB4711 
±10%, ~W 
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TABLE 6-8. PARTS LIST FOR MODEL ODM-1 (CONT.) . 
• 't. 0- ,I 

A 1 - I F BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R557 Resistor, fixed, composition, 470 ohm, 1-945000-033 01121 CB4711 
±IO%, Y<.W 

R558 Resistor, fixed, composition, 10 ohm, 1-945000-013 01121 CBI001 
±IO%,Y.lW 

R559 Not Used 

R560 Not Used 

R561 Resistor, fixed, composition, 1-945000-05 I 01121 CB1531 
15 k ohm, ±IO%, Y<.W 

R562 Resistor, variable, composition, 1-945007 -006 71450 X201-green 
5 k ohm, ±30%, Y<.W 

R563 Resistor, fixed, composition, selected, 1-945000-051 01121 CB1531 
15 k ohm nominal, ±10%, Y<.W 

R564 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CB1021 
±IO%, Y<.W 

R565 Resistor, fixed, composition, selected, 1-945000-027 01121 CB1511 
150 ohm nominal, ±IO%, Y<.W 

R566 Resistor, variable, composition, 100 ohm, 1-945007-001 71450 X201-black 
±30%, Y<.W 

R567 Resistor, fixed,.composition, 56 ohm, 1-945000-022 01121 CB5601 
±10%, Y<.W 

R568 Thermistor,· 300 o~, ±2% 1 ~945070-00 1 07115 C20 

R569 Resistor, fixed, composition, 1-945000-041 01121 CB222 I 
2.2 k ohm, ±10%, Y<.W 

R570 Resistor, fixed, composition, 1-945000-041 01121 CB2221 
2.2 k ohm, ±10%, Y<.W 

R571 Resistor, fixed, composition, 47 k ohm, 1-945000-057 01121 CB4721 
±10%, Y<.W 

R572 Resistor, fixed, composition, 100 ohm, 1-945000-025 01121 CBI011 
±10%, Y<.W 

R573 Resistor, fixed, composition, 1-945000-041 01121 CB2221 
2.2 k ohm, ±10%, Y<.W 

R574 Resistor, fixed, composition, 680 ohm, 1-945000-035 01121 CB6811 
±IO%, Y<.W 

R575 Resistor, fixed, composition, 270 ohm, 1-945000-030 01121 CB2711 
±10%, Y<.W 

R576 Not Used 

-'. ' ... ~ .' ' 
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TABLE 6-8. PARTS LIST FOR MODEL ODM·1 (CONT.) 

A 1 - I F BOARD ASSEMBL V 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R577 Resistor, fixed, composition, 820 ohm, 1-945000-036 01121 CB8211 
±10%, %W 

R578 Resistor, fixed, composition, 10 k ohm, 
±10%, %W 

1-945000-049 01121 CBI031 

R579 Resistor, fixed, composition, 470 ohm, 
±IO%, %W 

1-945000-033 01121 CB47 I I 

R580 Resistor, fixed, composition, 100 ohm, 1·945000-025 01121 CB1011 
±10%, %W 

R581 Resistor, fixed, composition, 10 ohm, 1-945000-013 01121 CBIOOI 
±IO%, %W 

R582 Resistor, fixed, composition, 12 k ohm, 1·945000-050 01121 CB1231 
±10%, %W 

R583 Resistor, fixed, composition, 330 ohm, 1-945000-031 01121 CB3311 
±IO%, %W 

R584 Resistor, fixed, composition, 560 ohm, 1-945000·034 01121 CB5611 
±10%, %W 

R585 Not Used 

R586 Not Used 

R587 Resistor, fixed, composition, 33 ohm, 1-945000-019 01121 CB3301 
±IO%,%W 

U501 Integrated circuit, FM Detector and Limiter 1-926031-00 I 56289 ULN2111A 
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TABLE 6-8. PARTS LIST FOR-MODEL ODM-1 (CONT.) 

A2 - HIGH VOLTAGE POWER SUPPLY BOARD ASSEMBL V 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C401 Capacitor, fixed, plastic, 0.047 uF, 1-900001-009 73445 C280AE, 0.047 uF 
±20%, 250 Vdc 

C402 Capacitor. Qxed, electrolytic, 1-900039-002 76433 984-1733 
200 uF, +75 -10%, 15 Vdc 

C403 Capacitor, fixed, plastic, 0.47 uF, 1-900001-021 73445 C280AE, 0.47 uF 
±20%, 250 V dc 

C404 Capacitor, fixed, ceramic, 0.02 uF, 1-900012-013 56289 5GA-520 
±20%, 1000 V dc 

C405 Capacitor, fixed, ceramic, 0.02 uF, 1-900012-012 56289 5GA-510 
±20%, 1000 V dc 

C406 Capacitor, fixed, ceramic, 0.02 uF, 1-900012-012 56289 5GA-520 
±20%, 1000 V dc 

C407 Capacitor, fixed, electrolytic, 1-900011-001 14665 BR4-350 
4 uF, +100 -10%, 350 Vdc 

C408 Capacitor, fixed, electrolytic, 1-900011-001 14665 BR4-350 
4 uF, +100 -10%,350 Vdc 

C409 Capacitor, fixed, electrolytic, 25 uF, 1-900039-004 76433 984-1653 
+75 -10%, 25 Vdc 

C410 Capacitor, fixed, electrolytic, 100 uF, 1-900039-004 76433 984-1653 
+75 -10%,25 Vdc 

C411 Capacitor, fixed, ceramic, 0.1 uF, 1-900012-005 56289 41C92 
+80 -20%,500 Vdc 

C412 Capacitor, fixed, ceramic, 0.02 uF, 1-900012-012 56189 5GA-520 
±20%, 1000 V dc 

CR401 Diode, silicon 1-913043-002 04713 MR991A 

CR402 Diode, silicon 1-913043-002 04713 MR991A 

CR403 Diode, ,silicon 1-913001-004 04713 1N4004 

CR404 Diode,silicon 1-913001-004 04713 1N4004 

CR405 Diode, silicon 1-913001-002 04713 1N4002 

CR407 Diode,silicon, zener, 15 V, ±10%, 1 W 1-913004-017 04713 MZ-1000-17 

L401 Coil, fixed, 27 uH 1-003213-001 01121 CB6801 

R401 Resistor, fixed, composition, 68 ohm, 1-945000-023 01121 CB6801 
±10%, ~W 

R402 Resistor, fixed, composition, 680 ohm, 1-945000-035 01121 CB6811 
±10%, ~W 

6-125 



TABLE 6-8. PARTS LIST FOR MODEL ODM·1 (CONT.) 
; 

A2 - HIGH VOLTAGE POWER SUPPL V BOARD ASSEMBL V 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R403 Resistor, fixed, composition, 10 k ohm, 1·945000·049 01121 CBI031 
±10%, %W 

R404 Resistor, fixed, composition, 1·945000-025 01121 CBI011 
100 ohm, ±10%, %W 

T401 Transformer, Power 1-003206·001 88869 
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TABLE 6-8. PARTS LIST FOR MODEL ODM-1 (CON1·.) . 

A3- VERTICAL AMPLIFIER BOARD ASSEMBL V 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R123 Resistor, fixed, composition, 150 ohm, 1-945000-142 01121 CB1515 
±5%,%W 

R124 Resistor, fixed, composition, 1 k ohm, 
±5%, %W 

1-9450OQ-162 01121 CBI025 

R125 Resistor, fixed, composition, 10 ohm, 
±10%, %W 

1-945000-013 01121 CBI001 

R126 Resistor, fixed, composition, 100 ohm, 1·945000-025 01121 CBI011 
±10%, %W 

R127 Resistor, fixed, composition, 1 M ohm, 1-945000-073 01121 CBI051 
±10%, %W 

R128 Resistor, fixed, composition, 1-945000-053 01121 CB2231 
22 k ohm, ±10%, %W 

R129 Resistor, variable, composition, 10k ohm', 1-945010-007 71450 U201 
±30%,%W 

UI0l Integrated circuit, Differential/Cascode 1-926005-001 02735 CA3028A 
Amplifier 

UI02 Integrated circuit, Amplifier 1-004763-001 88869 

" 
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TABLE 6--8. PARTS LIST FOR MODEL ODM·2 (CONT.) 

A3 - VERTICAL AMPLIFIER BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

CI0l Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
+75 -10%,25 Vdc 

CI02 Capacitor, flxed,.plastic, 0.01 uF, 1-900001-00 1 73445 C280AE, 0.01 uF 
±20%, 250 V dc 

CI03 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
+75 -10%,25 Vdc 

CI04 Capacitor, fixed, ceramic, 0.001 uF, 1-900012-002 72982 861Z50102P 
+100 -0%, 500 Vdc 

CI05 Capacitor, fixed, plastic, 0.1 uF, 1-900005-115 90201 PVC 40 1 
±10%, 400 Vdc 

CI06 Capacitor, fixed, ceramic, 0.001 uF, 1-900012-002 72982 861Z50102P 
+100 -0%, 500 Vdc 

CI07 Capacitor, fixed, electrolytic, 100 uF, 1-900039-004 76433 984-1653 
+75 -10%, 25 Vdc 

CI08 Not Used 

CI09 Capacitor, fixed, electrolytic, 1 uF, 1-900115-003 12954 DIROGSASOM 
50Vdc 

CllO Not Used 

C111 Capacitor, fixed, electrolytic, 25 uF, 1-900039-00 1 76433 984-2203 
+75 -10%,25 Vdc 

CRI01 Diode, silicon 1-913007-001 24446 IN4148 

CRI02 Diode, silicon 1-913007-001 24446 IN4148 

CRI03 Diode, silicon 1-913007-001 24446 IN4148 

QI0l FET, silicon, N-channel 1-958002-002 04713 2N5458 

QI02 FET, silicon, N-channel 1-958002-002 04713 2N5458 

QI03 Transistor, silicon, NPN 1-958004-001 02735 40327 

QI04 Transistor, silicon, NPN 1·958004-001 02735 40327 

QI05 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5 

RI0l Resistor, fixed, composition, 10 ohm, 1-945000-085 01121 CBI061 
±10%, ~W 

RI02 Resistor, fixed, composition, 10 M ohm, 1-945000-085 01121 CBI061 
±10%, ~W 

RI03 Resistor, fixed, composition, 100 ohm, 1-945000-025 01121 CBI0ll 
±10%, ~W 
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TABLE 6-8. PARTS LIST FOR MODEL ODM-1 (CONT.) 

A3 - VERTICAL AMPLIFIER BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

RI04 Resisto,r, fixed, composition, 1 M ohm, 1-945000-073 01121 CBI051 
±10%, ~W 

RIGS Resistor, variable, composition, 1-945010-010 71450 U201 
100 k ohm, ±30%, ~W 

RI06 Resistor, fixed, composition, 560 ohm, 1-945000-034 01121 CB5611 
±10%, ~W 

RI07 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CBI021 
±10%, ~W 

RI08 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CBI021 
±10%,~W 

RI09 Resistor, fixed, composition, 470 ohm, 1-945000-033 01121 CB4711 
±10%, ~W 

R110 Resistor, fixed, composition, 1 M ohm, 1-945000-073 01121 CBI051 
±10%, ~W 

R111 Resistor, fixed, composition,selected, 1-945000-013 01121 CBI001 
10 ohm nominal, ±10%, ~W 

R112 Resistor, variable, composition, 1-945010-006 71450 U201 
5 k ohm, ±30%, ~W 

R113 Resistor, fixed, composition, 47 k ohm, 1-945002-057 01121 GB4731 
±10%, 1 W 

R114 Resistor, fixed, composition, 1 k ohm, 1-945000-038 01121 CBI021 
±10%, ~W 

R115 Resistor, fixed, composition, 1-945000-057 01121 GB4731 
47 k ohm, ±10%, 1 W 

R116 Resistor, fixed, composition, 1 M ohm, 1-945000-073 01121 CBI051 
±10%, ~W 

R117 Resistor, fixed, composition, 820 ohm, 1-945000-036 01121 CB8211 
±10%, ~W 

.R118 Resistor, fixed, composition, 10 ohm, 1-945000-013 01121 CBI001 
±10%, ~W 

R119 Resistor, fixed, composition, selected, 1-945000-039 01121 CB1521 
1.5 k ohm nominal, ± 1 0%, ~W 

R120 Resistor, fixed, composition, 1-945000-182 01121 CB6825 
6.8 k ohm, ±5%, ~W 

R121 Resistor, fixed, composition, 1 k ohm, 1-945000-162 . 01121 CBI025 
±5%, ~W 

I 

I 

R122 Resistor, fixed, composition, 150 ohm, 1-945000-142 01121 CB1515 
±5%, ~W 
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TABLE 6-8. PARTS LIST FOR MODEL ODM·1 (CONT.) 

A4 - HORIZONTAL AMPLIFIER BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C200 Capacitor, fixed, plastic, 0.0022 uF, 1·900005·101 90201 PVC6222 
±10%, 500 Vdc 

C201 Capacitor, fixed, plastic, 0.022 uF, 1·900005 ·004 90201 PVC2122 
±10%, 200 Vdc . 

C202 Capacitor, fixed, plastic, 0.1 uF, 1·900001-013 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C203 Not Used 

C204 Capacitor, fixed, electrolytic, 1·900039·00 1 76433 984·2203 
25 uF, +75 ·10%, 25 Vdc 

C205 Capacitor, fixed, electrolytic, 1·900039·001 76433 984-2203 
25 uF,+75 ·10%,25 Vdc 

Q200 Transistor, silicon, PNP 1·958000-002 04713 2N3906·5 

Q201 Transistor, silicon, PNP 1·958000·002 04713 2N3906·5 

Q202 Transistor, silicon, NPN 1·958000·001 04713 2N3904·5 

Q203 FET, silicon, N-channel 1·958003·003 04713 2N5458 

Q204 Transistor, silicon, NPN 1·958004·001 02735 40327 

Q205 Transistor, silicon, NPN 1·958004·001 02735 40327 

R212 Resistor, fixed, composition, 100 ohm, 1·945000·025 01121 CBI011 
±10%, %W 

R213 Resistor, variable, composition, 1·945010·004 71450 U201 
1 k ohm, ±30%, %W 

R214 Resistor, fixed, composition, 1·945002·057 01121 GB4731 
47 k ohm, ±10%, 1 W 

R215 Resistor, fixed, composition, 1·945000·046 01121 CB5621 
5.6 kohm, ±10%, %W 

R216 Resistor, fixed, composition, 1·945000·044 01121 CB3921 
3.9 k ohm, ±10%, %W 

R217 Resistor, variable, composition, 1·945010·013 71450 U201 
1 M ohm, ±30%, %W 
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TABLE 5-9. PARTS LIST FOR MODEL MDM-1 

MAIN ASSEMBLIES AND CHASSIS PARTS . 
REF. 

DESCRIPTION SINGER MFR .. MFR. 
DESIG. PART NO. CODE PART NO. 

Al Printed Circuit Board Assembly 5-003043 88869 

CR8 Diode, silicon 1-913007-001 03508 IN4148 

CR9 Diode, silicon 1-913007 -001 03508 IN4148 

11 Receptacle, jack, phone 1-910152-001 82389 S13B 

J2 Receptacle, jack, BNC 1-910043-002 11636 KC93TR5 

J3 Receptacle, jack, BNC 1-910043-002 11636 KC93TR5 

Ml Meter, marked: PEAK DEVIATION, LIM CUR 1-937008-001 88869 
KILOHERTZ, 0-6, 0-18 scale 

PI Receptacle, plug,recta~gular, 16 pin 1-910071-001 02660 26-159-16 

R63 Resistor, variable, composition, 1-945009-002 71450 45-1K 
1 k ohm, ±20%, 1hW 

R64 Resistor, fixed, composition, 560 ohm, 1-945000-034 01121 CB5611 
±10%, %W 

R65 Not Used 

R66 Resistor, fixed, composition, 560 ohm, 1-945000-034 01121 CB5611 
±10%, %W 

R78 Resistor, fixed, composition, 100 ohm, 1-945000-025 01121 CBI011 
±10%, %W 

SI SWitch, push~push, DPDT, 3 station-interlock 1-951023-001 88869 

S2 Switch, push-push, DPDT, 3 stations 1-951025-001 88869 

S3 Part ofS2 

S4 Part of S2 

.. , 
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TABLE 6-9. PARTS LIST FOR MODEL MDM-1 (CONT.) . 
A1 - PRINTED CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C1 Capacitor, fixed, mica, 150 pF, 1-900003-034 04062 DM15F151J 
±5%, 500 Vdc 

C2 Capacitor, fixed, mica, 1200 pF, 1-900003-057 04062 DM15F122J 
±5%, 100 Vdc 

C3 Capacitor, fixed, mica, 1200 pF, 1-900003-057 04062 DM15F122J 
±5%, 100 Vdc 

C4 Capacitor, fixed, plastic, 0.1 uF, 1-90000 1-0 13 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C5 Capacitor, fixed, mica, 150 pF, 1-900003-034 04062 DM15F15lJ 
±5%, 500 Vdc 

C6 Capacitor, fixed, mica, 5 pF, 1-900003-004 04062 DM15F05OC 
±10%, 500 Vdc 

C7 Not Used 

C8 Capacitor, fixed, mica, 150 pF, 1-900003-034 04062 DMI5FI51J 
±5%, 500 Vdc 

C9 Capacitor, fixed, mica, 1200 pF, 1-900003-057 04062 DM15F122J 
±5%, 100 Vdc 

CI0 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C11 Capacitor, fixed, plastic, 0.047 uF, 1-900000 1-009 73445 C280AE, 0.04 uF 
±20%, 250 Vdc 

C12 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE,0.1 uF 
±20%, 250 Vdc 

C13 Capacitor, fixed, mica, 150 pF, 1-900003-034 04062 DM15F151J 
±5%, 500 Vdc 

C14 Capacitor, fixed, mica, 47 pF, 1-900003-021 04062 DM15F470J 
±5%, 500 Vdc 

C15 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C16 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
·10 +75%, 25 Vdc 

C17 Capacitor, fixed, ceramic, 0.001 uF, 1-900012-002 56289 5GA-S50 
+100 -0%, 500 Vdc 

C18 Capacitor, fixed, ceramic, 0.001 uF, 1-900012-002 56289 5GA-S50 
+100 -0%, 500 Vdc 

C19 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
-10 +75%, 25 Vdc 
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TABLE 6~9. PARTS LIST FOR MODEL MDM-1 (CONT.) 

A 1 - PRINTED CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C20 Capacitor, fixed, electrolytic, 25 uF, 1-900039-00 1 76433 984-2203 
-10 +75%, 25 Vdc 

C21 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 9842203 
-10 +75%, 25 Vdc 

C22 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C23 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE,0.1 uF 
±20%, 250 V dc 

C24 Capacitor, fixed, mica, 100 pF, 1-900003-030 04062 DM15-101J 
±5%, 500 Vdc 

C25 Capacitor, fixed, electrolytic, 200 uF, 1-900039-002 76433 984-1733 
-10 +75%, 15 Vdc 

C26 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
-10 +25%, 25 Vdc 

C27 Capacitor, fixed, plastic, 0.01 uF, 1-900001-001 73445 C280AE, 0.01 uF 
±20%, 250 Vdc 

C28 Capacitor, fixed, mica, 150pF, 1-90003-034 04062 DM15F151J 
±5%, 500 Vdc 

C29 Capacitor, fixed, plastic, 0.01 uF, 1-900001-001 73445 C280AE,0.01 uF 
±20%, 250 Vdc 

C30 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C31 Capacitor, fixed, plastic, 0.01 uF, 1-900001-001 73445 C280AE,0.01 uF 
±20%, 250 V dc 

C32 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C33 Capacitor, fixed, electrolytic, 1-900039-001 76433 984-2203 
25 uF, -10 +75%,25 Vdc 

C34 Capacitor, fixed, electrolytic, 200 uF, 1-900039-002 76433 984-1733 
-10 +75%, 25 Vdc 

C35 Capacitor, fixed, plastic, 0.1 uF, 1-900001-013 73445 C280AE, 0.1 uF 
±20%, 250 V dc 

C36 Capacitor, fixed, mica, 10 pF, 1-900003-008 04062 DM15F1ooJ 
±5%, 500 Vdc 

C37 Capacitor, fixed, mica, 100 pF, 1-900003-030 04062 DM15F101J 
±S%, 500 Vdc 
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TABLE 6-9. PARTS LIST FOR MODEL MDM·1 (CaNT.) 

A1 - PRINTED CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C38 Capacitor, fixed, mica, 100 pF, 1-900003-030 04062 DM15FI0lJ 
±5%, 500 Vdc 

C39 Capacitor, fixed, electrolytic, 1·900039-002 76433 984-1733 
200 uF, -10 +75%, 15 Vdc 

C40 Capacitor, fixed, plastic, 0.1 uF, 1·900001-013 73445 C280AE, 0.1 uF 
±20%, 250 V de 

C41 Capacitor, fixed, electrolytic, 200 uF, 1·900039-002 76433 984-1733 
-10 +75%,15 Vdc 

C42 Capacitor, fixed, plastic, 0.01 uF, 1·90000 1-00 1 73445 C280AE,0.01 uF 
±20%, 250 Vdc 

C43 Capacitor, fixed, plastic, 0.01 uF, 1·900001-001 73445 C280AE,0.01 uF 
±20%, 250 Vdc 

C44 Capacitor, fixed, electrolytic, 25 uF, 1·900039·001 73445 C280AE, 0.01 uF 
·10 +75%, 15 Vdc 

C45 Capacitor, fixed, electrolytic, 25 uF, 1·900039-001 73445 C280AE,0.01 uF 
·10 +75%, 15 Vdc 

C46 Capacitor, fixed, electrolytic, 25 uF, 1-900039·001 76433 984-2203 
-10 +75%, 25 Vdc 

C47 Capacitor, fixed, electrolytic, 25 uF, 1·900039·001 76433 984-2203 
·10 +75%, 25 Vdc 

C48 Capacitor, fixed, electrolytic, 25 uF, 1·900039·001 76433 984-2203 
·10 +75%, 25 Vdc 

C49 Capacitor, fixed, plastic, 0.047 uF, 1·900001-009 73445 C280AE, 0.047 uF 
±20%, 250 Vdc 

C50 Capacitor, fixed, electrolytic, 25 uF, 1·900039-001 76433 984-2203 
·10 +75%,25 Vdc 

C51 Capacitor, fixed, plastic, 0.1 uF, 1·900001·013 73445 C280AE, 0.1 uF 
±20%, 250 Vdc 

C52 Capacitor, fixed, mica, 100 pF, 1·900003-030 04062 DM15FI01J 
±5%, 500 Vdc 

C53 Capacitor, fixed, electrolytic, 1·900023-016 56289 TE1201 
2 uF, ·10 +75%,25 Vdc 

C54 Capacitor, fixed, electrolytic, 25 uF, 1-900039-001 76433 984-2203 
·10 +75%, 25 Vdc 

CRI Diode, silicon 1-913007-001 24446 IN4148 

CR2 Diode, silicon 1·913007-001 24446 IN4148 
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TABLE 6-9. PARTS LIST FOR MODEL MDM-HCONT.) 

A1 - PRINTED CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

CR3 Diode, silicon 1-913007-001 24446 1N4148 

CR4 Diode, silicon 1-913007-001 24446 1N4148 

CR5 Diode, silicon 1-913007-001 24446 1N4148 

CR6 Diode, silicon 1-913007-001 24446 IN4148 

CR7 Diode, silicon 1-913007-001 24446 1N4148 

CR8 Not Used 

CR9 Not Used 

CRI0 Diode, silicon 1-913007-001 24446 IN4148 

CRll Diode, germanium 1-913005-001 03877 IN273 

CR12 Diode, germanium 1-913005-001 03877 IN273 

Ll Coil, variable, 30 to 60 uH 1-906006-003 88869 

L2 Coil, variable, 30 to 60 uH 1-906006-003 88869 

L3 Coil, variable, 30 to 60 uH 1-906006-003 88869 

L4 Coil, variable, 30 to 60 uH 1-906006-003 88869 

L5 Coil, variable, 30 to 60 uH 1-906006-003 88869 

L6 Coil, fixed, 2.5 uH, ±10%, 50 rnA 1-906002-054 76493 70F253Al 

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

Q2 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5 

Q3 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5 

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

Q5 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5 

Q6 FET, silicon, N-channel 1-958031-003 OOOOA EI02 

Q7 FET, silicon, N-channel 1-958031-003 OooOA E102 

Q8 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 

Q9 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5 

Q10 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5 

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

Q12 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 
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TABLE 6-9. PARTS LIST FOR MODEL MOM·1 (CONT.) 

A1 - PRINTED CIRCUIT BOARD 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Q13 Transistor, silicon, NPN 1·958000-001 04713 2N3904·5 

Q14 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5 

Q15 FET, silicon, N-channel 1·958044-003 04713 MFE2006 

Rl Resistor, fixed, composition, 56 ohm, 1·945000-022 01121 C85601 
±10%, %W 

R2 Resistor, fixed, composition, 1-945000-037 01121 CB6821 
6.8 k ohm, + 1 0%, %W 

R3 Resistor, fixed, composition, 1·945000-041 01121 CB2231 
2.2 k ohm, +10%, %W 

R4 Resistor, fixed, composition, 1-945000-033 01121 CB4711 ...... , 

470 ohm, ±10%, %W 

R5 Resistor, fixed, composition, 1·945000-033 01121 CB4711 
470 ohm, ±10%, %W 

R6 Resistor, fixed, composition, 470 ohm, 1-945000-033 01121 C84711 
±10%, %W 

R7 Resistor, fixed, composition, 100 k ohm, 1·945000-061 01121 CBI041 
±10%, %W 

R8 Resistor, fixed, composition, 100 k ohm, 1-945000-061 01121 CBI041 
±10%, %W 

R9 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CBI021 
±10%, %W 

RIO Resistor, fixed, composition, 470 ohm, 1-945000-033 01121 CB4711 
±10%, %W 

Rll Resistor, fixed, composition, 10 k ohm, 1-945000-049 01121 C81031 
±10%, %W 

R12 Resistor, fixed, composition, 10 ohm, 1-945000-013 01121 CBI001 
±10%, %W 

R13 Resistor, fixed, composition, 12 k ohm, 1-945000-050 01121 C81235 
±10%, %W 

R14 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CBI021 
±10%, %W 

R15 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CBI021 
±10%, %W 

R16 Resistor, fixed, composition, 1-945016-260 75042 RN60D4990F 
±1%, 1/8 W 

R17 Resistor, fixed, film, 2 k ohm, 1-945016·222 75042 RN60D2001F 
±1%, 1/8 W 
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TABLE 6-9. PARTS LIST FOR MODEL MDM-1 (CONT.) 

A1 - PRINTED CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE·· PART NO. 

R18 Resistor, fixed, film, 2 k ohm, ±1 %, 1-945016-222 75042 RN60D2001F 
1/8 W 

R19 Resistor, fixed, film 1 k ohm, 1 %, 1-945016-193 75042 RN60Dl00IF 
1/8 W 

R20 Resistor, fixed, composition, 470 ohm, 1-945000-033 01121 CB4711 
±10%, ~W 

R21 Resistor, fixed, composition, 1-945000-073 01121 CBI051 
1 M ohm, ±10%, ~W 

R22 Resistor, fixed, composition, 1-945000-063 01121 CBI054 
150 k ohm, ±10%, ~W 

R23 Resistor, fixed, composition, 4.99 k ohm, 1-945016-260 75042 RN60D4991F 
±1%, 1/8 W 

R24 Resistor, fixed, composition, 1-945016-260 75042 RN60D4991F 
4.99 k ohm, ±1 %, 1/8 W 

R25 Resistor, fixed, composition, 1-945000-069 01121 CB4740 
470 k ohm, ±10%, ~W 

R26 Resistor, fixed, composition, 1-945000-069 01121 CB4740 
1 M ohm, ±10%, ~W 

R27 Resistor, fixed, composition, 1-945000-073 01121 CBI051 
1 M ohm, ±10%, ~W 

R28 Resistor, fixed, composition, 1-945000-033 i 01121 CB4700 
470 ohm, ±10%, ~W 

R29 Resistor, fixed, composition, 10 ohm, 1-945000-013 01121 CBI001 
±10%, ~W 

R30 Resistor, fixed, composition, 470 ohm, 1-945000-033 01121 CB4711 
±10%, ~W 

R31 Resistor, fixed, composition, 470 ohm, 1-945000-033 01121 CB4711 
±10%,~W 

R32 Resistor, fixed, composition, 470 ohm, 1-945000-033 01121 CB4711 
±10%, ~W 

R33 Resistor, fixed, composition, 470 ohm, 1-945000-033 01121 CB4711 
±10%, ~W 

R34 Resistor, fixed, composition, 10k ohm, 1-945000-049 01121 CBI031 
±10%, ~W 

R35 Resistor, fixed, composition, 1-945000-043 01121 CB3321 
3.3 k ohm, ±10%, ~W 

R36 Resistor, fixed, composition, 120 ohm" 1-945000-026 01121 CB1211 
±10%, ~W 

6-137 



TABLE 6-9. PARTS LIST FOR MODEL MDM·1 (CaNT.) 

A 1 - PR INTED CI RCUIT BOARD ASSEMBL V 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R37 Resistor, fixed, composition, 470 ohm, 1·945000·033 01121 CB4711 
±10%, ~W 

R38 Resistor, fixed, composition, 470 ohm, 1·945000-033 01121 CB4711 
±10%, ~W 

R39 Resistor, fixed, composition, 1-945000-041 01121 CB2221 
2.2 k ohm, ± 1 0%, ~W 

R40 Resistor, variable, composition, 1·945010-004 71450 U201 
1 k ohm, ±30%, ~W 

R41 Resistor, fixed, composition, 1-945000-051 01121 CB1531 
15 k ohm, ±10%, ~W 

R42 Resistor, fixed, composition, 1-945000-045 01121 CB4721 
4.7 k ohm, ±10%, ~W 

R43 Resistor, fixed, composition, 100 ohm, 1-945000-025 01121 CBI011 
±10%, ~W 

R44 Resistor, fixed, composition, 680 ohm, 1-945000-035 01121 CB6811 
±10%, ~W 

R45 Resistor, fixed, composition, 680 ohm, 1-945000-035 01121 CB6811 
±10%,~W 

R46 Resistor, fixed, composition, 2.7 k ohm, 1-945000-042 01121 CB2721 
±10%, ~W 

R47 Resistor, variable, composition, 1-945010-004 71450 U201 
1 k ohm, ±30%, ~W 

R48 Resistor, fixed, composition, 470 ohm, 1-945000-033 01121 CB4711 
±1%, ~W 

R49 Resistor, fixed, composition, 270 ohm, 1-945000-030 01121 CB2711 
±10%, ~W 

R50 Resistor, fixed, composition, 100 ohm, 1-945000-025 01121 CBI0ll 
±10%, ~W 

R51 Resistor, fixed, composition, 1 k ohm, 1-945000-037 01121 CBI021 
±10%, ~W 

R52 Resistor, fixed, composition, 2.2 k ohm, 1-945000-041 01121 CB2221 
±10%,~W 

R53 Resistor, fixed, composition, 15 k ohm, 1-945000-051 01121 CB1531 
±10%, ~W 

R54 Resistor, fixed, composition, 15 k ohm, 1-945000-051 01121 CB1531 
±10%, ~W 

R55 Resistor, fixed, composition, 56 ohm, 1-945000-132 01121 CB5605 
±5%,~W 
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TABLE 6-9. PARTS LIST FOR MODEL MDM-1 (CONT.) 

A 1 - PRINTED CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE' PART NO. 

R56 Resistor, variable, composition, 5 k ohm, 1-945010-006 71450 U201 
5 k ohm, ±30%, ~W 

R57 Resistor, fixed, composition, selected 1-945000-027 01121 CBI511 
150 ohm nominal ±10%, ~W 

R58 Resistor, variable, composition, 1-945010-001 71450 U201 
100 ohm, ±30%, ~ W 

R59 Resistor, fixed, composition, 2.2 k ohm, 1-945000-041 01121 CB2221 
±10%, ~W 

R60 Resistor, fixed, composition, 2.2 k ohm, 1-945000-041 01121 CB2221 
±10%, ~W 

R61 Resistor, fixed, composition, 680 ohm, 1-945000-035 01121 CB6811 
±10%, ~W 

R62 Resistor, fixed, composition, 270 ohm, 1-945000-030 01121 CB2711 
±10%, ~W 

R63 Not Used 

R64 Not Used 

R65 Not Used 

R66 Not Used 

R67 Resistor, fixed, composition, 1-945000-030 01121 CB2711 
270 ohm, ±10%, ~W 

R68 Resistor, fixed, composition, 1-945000-013 01121 CBlOOI 
10 ohm, ±10%, ~W 

R69 Resistor, fixed, composition, 1-945000-037 01121 CBI021 
1 k ohm, ±10%, ~W 

R70 Resistor, fixed, composition, 1-945000-049 01121 CBI031 
10 k ohm, ±10%, ~W 

R71 Resistor, fixed, composition, 1-945000-025 01121 CBI011 
100 ohm, ±10%, ~W 

R72 Resistor, fixed, composition, 1-945000-053 01121 CB2231 
22 k ohm, ±10%, ~W 

R73 Resistor, fixed, composition, 330 ohm, 1-945000-031 01121 CB3311 
±10%, ~W 

R74 Resistor, fixed, composition, 560 ohm, 1-945000-034 01121 CB5611 
±10%, ~W 

R75 Resistor, fixed, composition, 1-945000-037 01121 CBI021 
±10%, ~W 
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TABLE 6-9. PARTS LIST FOR MODEL MDM-1 (CONT.) 

A1 - PRINTED CIRCUIT BOARD ASSEMBLY 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

R76 Resistor, fixed, composition, 
±10%, %W 

1-945000-037 01121 C81021 

R77 Resistor, fixed, composition, 1-945000-057 01121 C84731 
47 k ohm, ±10%, ~W 

RT1 Thermistor, disc, 300 ohm, ±10% 1-945070~00 1 15801 KB23J 

VI Integrated circuit, FM Detector and 1-926031-001 56289 ULN-2111A 
Limiter 

V2 Integrated circuit, Operational 1-926033-001 03606 CA3037A 
Amplifier 
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TABLE 6-10. PARTS LIST FOR MODEL AFM-1 

CHASSIS PARTS 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

C1 Capacitor, fixed, electrolytic, 1-900039-002 76433 984-1733 
200 uF, +75 -10%, 15 Vdc 

11 Receptacle, jack, BNC 1-900043 -00 1 11636 K19-68 

J2 Receptacle, jack, BNC 1-900043-001 11636 K19-68 

PI Receptacle, plug, rectangular, 16 pin 1-910071-001 02660 26-259-16 

6-141 



TABLE 6-11. PARTS LIST FOR MODEL AFM·2 

CHASSIS PARTS 

REF. 
DESCRIPTION SINGER MFR. MFR. 

DESIG. PART NO. CODE PART NO. 

Cl Capacitor, fixed, electrolytic, 1·900039-002 76433 984-1733 
200 uF, +75 ·10%, 15 Vdc 

J1 Receptacle, jack, BNC 1-910043-001 11636 K19-68 

J2 Receptacle, jack, BNC 1-910043-001 11636 UG-I094A/U 

J3 Receptacle, jack, BNC 1-910043-001 11636 K19-68 

J4 Receptacle, jack, BNC 1·910132-001 11636 UG-I094A/U 

PI Receptacle, plug, rectangular, 16 pin 1-910071-001 02660 26-159-16 

Rl Resistor, fixed, composition, 
1 k ohm, ±10%, ~W 

1-945000-037 01121' CBI021 
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Table 6-12. Parts List for Model RFM-10D 

---- -

Main Assemblies and Chassis Parts t. 

\ --_. 

Ref. Description 
De~sig •. 

---~. 

AllA2 Broa_dband ampl i fi er assembl y .-

A]A3 11 MHz and 2 MHz IF amplifier assembly 

A1A4 Broadband ampl ifier, mixer detector assembly 

Attenuator, step, assembly, dual concentric, 
iA 
f·--
I 

1"1 

1 I_C --

1 dB and 10 dB steps 

Not Used 

I~ Capacitor, fixed, olectrolytic, ·50 tiF'/.7 
2 ~AI0% +75%, 25 Vdc 

Capacitor, fixed, mica, 150 pF, ±5%, 
c 3 I 500 Vdc 
---

c R1 Diode, silicon, Vr.= 75 V, If = 10 mA 
----_. 

c R2 Diode, sil icon, Vr = 75 V, If = 10 mA 
---.----

DS1 Lamp, indicator, red, 10 V, 20 mA .-

F 1 Fuse, RF assembly, +10 dBm 

J 1 Part of F1 
-----~.--

~-rart ~f A IA2W2 

1 Part of W2 --_._. -

.-

: 

Singer 
Part No. 

1-004892-001 

4-004836-00 1 

1-004820-001 

4-403416-00 1 

1-900039-005 -

1-900003-034 

1-913>07-001 

1-913>07~OOl 

1-925007-003 

3-403417-001 

Mfr. Mfr. 
Code No. Part No. 

·88869 

88869 

88869 

88869 

76433 984-1654 

72136 DM15 

03508 1N4148 

03508 1N4148 

ooooB L-10/20 

88869 

• t-. I 

! 
I 
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Table 6-12. Parts List for Model REM- lOP 

Main Assemblies and Chassis Parts (Continued) 

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

P2 Connector, plug, rectangul ar, 24 pi n 1-910071-002 13511 26-159-24 

Resistor, variable, composition, 1 kilohm, 
R1 ±30%, 1/2 W (Part of S 1) 

-. -
Resistor, fixed, composit~on, 1 kilohm, 

R2 ±10%. 1/4 W 1-945000-037 01121 CB1021 
-

S1/Rl 
Switch/variable resistor assembly' . 
(S 1) Switch, rotary, 1 pole, 2 position 1-403576-001 88869 

S2 Switch, push-push, 2 pol e, 2 position 1-951024-002 82389 65017-206 

W1 Cable assembly, 7 in., BNC to rt. angle BNC 1-004890-00 1 88869 

_W2 Cable assembly, 6 1/2 in., BNC to Dush-on 1-004818-001 ............... 1-
~~7 

W3 Cable assembly, 9 1/2 in., phono plug one end 1-004819-001 88869 --

Knob, black (MEASURE SENSITIVITY) 1-935003-·101 OOOOK RSS-SOL-1 

Knob, black, concentric (HIGH-NORMAL) 1-935007-002 OOooK SSN70CL-2 
-1 

Pawl, adiustabl e (2 req.) 1-964183-00 1 08730 SS6121 

I 
I 
I 
I 

I 

I 
I 

I 
I -
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Table 6-12. Parts List for· Model RFM-10D 

A1A2 - Broadband Ampl i fi er Assembl y 
--'-. 

Ref. Deseri ption Singer Mfr. ~ Mfr. 
Desig. Part No. Code No. Part No. 

Capacitor, fixed, electrolytic, 1.0 uF, 
C1 :l::2()Ok, 50 V dc 1-900115-003 12954- DIROGSA50M -

Capacitor, fixed, electrolytic, 
C2 120 uF, :l::2()Ok, 15 Vdc 1-900115-001 12954 D120GSD15M 

C3: 
Capacitor, fixed, elect~lytic, O. 1 uF, 
:1::20%, 50 Vdc 1-900115-002 12954 DR10GSASOM 
Capacitor, fixed, electrolytic, 0.1 uF, 

C4 :l::200k, 50 Vdc 1-900115-002 12954 DR10GSA50M 

Capacitor, fixed, electrolytic, O. 1 uF, 
C5 :l::200k, 50 V dc 1-900115-002 12954 DR10GSASOM 

Capacitor, fixed, electrolytic, 1.0 uF, 
C6 :l::2()Ok, 50 V dc 1-900115-003 12954 DIROGSASOM 

Capacitor, fixed, electrolytic, 1.0 uF, 
C7 :1::20%, 50 Vdc 1-900115-003 12954 DIRO~c;AI\tlU 

C8 
Capacitor, fixed, elect·roIYtic, O. 1 uF, 

12954- ! DRln~<: A"nu :1::20%, 50 Vdc 1-900115-002 

C9 
Capacitor, fixed, electrolytic, O. 1 uF, 
:l::200k, 50 V dc 1-900115-002 12954 IDRln~<: AI\tlU 

Cl0 Not Used 

Cll 
Capacitor, variable, ceramic, 1.7 pF to 10 pF. 
500 Vdc 1-900 113-002 91293 9301 

Capacitor, fixed, mica, selected, 5 pF 
C12 nominal, :1::10 %, 500 Vdc 1-900003-004 72136 DM15 

Capacitor, fixed, electrolytic, 1.0 uF, 
C13 :l::2()Ok, 50 V de 1-900115-003 12954 DIROGSASOM 

Inductor, fixed, 1 mH, :I:: lOOk, 
L1 139 mA 1-906016-049 ooooJ D.R-l000 I 
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Tobie 6-12. Paris List for Iv\odel RFM-l0D -

A lA2 - Broadband Amplifier Assembly (Continued) 

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

Inductor, fixed, selected, 
L2 8 turns nominal 1-403283-007 88869 

Inductor, fixed, 1 mH, ± 10%, 
L3 139 mA 

,~ 1-906016-049 OOOOJ .. DR-l0oo 

Inductor, fixed, selected, 
L4 4 turns nominal 1-403283-00 1 88869 

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

Q2 Transistor, sil icon, NPN 1-958064-001 73445 A486 

Q3 Transistor, silicon, PNP 1-958000-002 ·04713 2N3906-5 

I 
Q4 Transistor, silicon l NPN - 1-958064-001 73445 A486 

Resistor, fixed, composition, 160 ohm, 
R1 ±5%, 1/4 W 1-945000-119 01121 CBl605 -

Resistor, fixed, composition, selected, 
R2 ~o ohm nominal, ±5%, 1/4 W 1-945000-149 01121 CB~15 

Resistor, fixed, composition, selected, . 
I R3 :J)O ohm nominal, ±5%, 1/4W 1-945000-149 01121 CB3015 

1--

I . Resistor, fixed, composition, 1.5 kilohm, 
R4 ±5%, 1/4 W 1-945000-166 01121 CB1525 

I 

Resistor, fixed, composition, 3.6 kilohm, I 
I 

R5 ±5%, 1/4 W 1-945000-175 01121 CB3625 i - ., 
Resistor, fixed, composition, 150 ohm, I 

I R6 ±5%, 1/4 W 1-945000-142 01121 eB1515 i 

Resistor, fixed, composition, 3.9 kilohm, i 
l R7 ±5%, 1/4 W 1-945000-176 01121 CB3925 ! 

-
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Table 6-12. Parts List for Model RFM-l0D 

-0. -
A lA2 - Broadband Amplifier Assembly (Continued) 
----

Ref. Descri ption Singer Mfr. Mfr. 
Desig. Part No. Code No. Part No. 

Resistor, fixed, composition, sel ected, 
R8 330 ohm nominal, ±5%, 1/4 W 1-945000-150 01121 CB3315 

Resistor, fixed, composition, 1.5 kilohm, 
R9 ±5%, 1/4 W 1-945000-166 01121 CB1525 

Resistor, fixed, composition, 7.5 kilohm, 
Rl0 ±5%, 1/4 W 1-945000-183 01121 CB7525 

Resistor, fixed, composition, 75 ohm, 
Rll ±5%, 1/4 W 1-945000- 135 01121 CB7505 

Resistor, fixed, composition, 3.9 kilohm, 
R12 ±5%, 1/4 W 1-945000-176 01121 CB3925 

Resistor, fixed, composition, selected, 
Rl3. 180 ohm nominal, ±5%, 1/4 W 1-945000-144 01121 CB1815 

Resistor, fixed, composition, 15 ohm, 
R14· :1:5%, 1/4 W 1-945000-118 01121 CB1505 

R15 Not Used 

R16 Not Used 

R17' Not Used 

Resistor, fixed, composition, selected, 
R18 1 kilohm nominal, ±SOk, 1/4 W 1-945000-162 01121 CB1025 

Resistor, fixed, composition, selected, 
R19 1 kilohm nominal, ±SOk, 1/4 W 1-945000-162 01121 CB1025 

Resistor, fixed, composition, sel ected 
R20 270 ohm nominal.: ±5%l lL4 W 1-945000-148 01121 CB2715 

Wl 
Cable assembly, 10 in., BNC at 
one end 1-004888-00 1 88869 
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Table6-12. Parts List for Model RFM-10D 

t . ·.--.---.... --.----.------... ----.. ----.... --.------- .. -------.-.------.----.-----... -.-------_.--- , 
l 1 A 1A2 - Broadband Amplifier Assembly ( Continued) 

---:----- --··-~--· __ ._··· ___ . __ • __ •· _______ ·.w .. 

Ref. 
Desig. 

Descri ption 

--+---- "---' 
t Cable assembly, 12 in., BNC at 
! W2 one e nd 1--- ---.--.. _._----_._---------_._-------

! 

I 
I 

! 1---
I 
I----+---
I 

1---+-·-
! 

1·---+ 

I 
I-
I 

I 
1----

,----
i 

f 
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----

Singer 
Part No. 

1-004889-001 
--_ .. _------

f---. 

-_._--_._. 

---' 

-

.--~---
Mfr. Mfr. 

Code NOD Part No. 

88869 I 
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Table 6-12. Parts List for Model RFM-l00 

A lA3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly 

Ref. Description Singer Mfr. Mfr. 

I Desig. Part No. Code No. Part No. 

I 
Capacitor, fixed, plastic, 0.01 uF, ! 

I 

Cl ±200k, 250 V dc 1-900001-001 73445 C280AE I 

Capacitor, fixed, plastic, O.OI'uF, 
C2 ±20%, 250 Vdc 1-900001-001 73445 C280AE --

Capacitor, fixed, mica, 680 pF, ±5%, 
C3: 3)0 Vdc 1-900003-052 72136 OM15 

Capacitor, fixed, plastic, O. 1 uF, , 
C4, ±20%, 250 Vdc 1-900001-013 73445 C280AE 

-

Capacitor, fixed, mica, 680 pF, 
C5 ±5%, 3)0 Vdc 1-900003-052 72136 OM15 

Capacitor, fixed, nti ca, 270 pF, I C6, ±5%, 500 Vdc 1-900003-041 . 72136 OM15 
I 

Capacitor, fixed, plastic, 0.01 uF, I 
C7 ±20%, 250 Vdc 1-90000 1-00 1 73445 C280AE I 

C8: 
C~acitor, fixed, plastic, 0.01 uF, 
± ~,25O Vdc . 1-900001-00 1 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, 
C9 ±200k, 250 Vdc 1-900001-00 1 73445 C280AE 
-

Capacitor, fixed, plastic, 0.01 uF, 
Cl0 ±20%, 250 Vdc 1-900001-00 1 73445 C280AE I 

I -- ! 
Capacitor, fixed, plastic, 0.01 uF, I 

i 
Cl1 ±200k, 250 Vdc 1-900001-00 1 73445 C280AE I 

I 

Capacitor, fixed, plastic, 0.01 uF, 
I 

i 

C12 ±2()Ok, 250 Vdc 1-90000 1-00 1 73445 C280AE ! 

: 

Capacitor, fixed, plastic, 0.01 uF, 
! 

I 
C13 ±200k I 250 V dc 1-900001-001 73445 C280AE f 

I --- -" 
Capacitor, fixed, plastic, 0.01 uF, 

C14 ±2()Ok, 250 Vdc 1-90000 1-00 1 73445 . C280AE I 

6-149 



Table 6-12. POlts List for Model RFM-l0D 

A1A3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (Continued) 
• ___ R 

Ref. Description 
Desig. 

Capacitor, fixed, plastic, 0.01 uF, 
C15 ±20%, 250 V dc 

.. ---_. 
Capacitor, fixed, plastic, 0.01 uF, 

C16 ±20%, 250 V dc 
.. _--_. 

C 

I 
C 

C 

C 

C 

I 
C 

C 

C 
-. 

C 

17 

18 

19 

20 

21 

22 

23 

24 

25 _.-

C 26 
-.-.. --~-

C 27 

c 28 

6-150 

Capacitor, fixed, plastic., 0.01 uF, 
±2()o~, 250 V dc 

Capacitor, fixed, plastic, 0.01 uF, 
±20%, 250 V dc 

Capacitor, fixed, piostic, 0.01 uF, 
±20%, 250 Vdc 

Capacitor, fixed, plastic, 0.01 uF, 
±2()o~, 250 V dc 

-

Capacitor, fixed, plastic, 0.01 uF, 
±2()0~, 250 V dc 

Capacitor, fixed, plastic, 0.01 uF, 
±2()o~, 250 Vdc 

Capacitor, fixed, plastic, 0.01 uF, 
±2()%, 250 Vdc 

Capacitor, fixed, plastic, 0.01 uF, 
±200~, 250 Vdc 

Capacitor, fixed, plastic, 0.01 uF, 
±20o/~ 250 V dc 

Capacitor, fixed, micaj:.680 pF, 
±5%, 300 Vdc 
--'---' ~- .. ------.-----.. 

Capacitor, fixed, mica, 270 pF, 
±5%.t SOO Vdc -

Capacitor, fixed, plastic, 0.01 uF, 
±20%, 250 Vdc ._--_. 

Singer 
Part No. 

1-900001-001 

1-900001-001 

1-900001-001 

1-900001-001 

1-900001-001 

1-900001"'001 

1-900001-001 

1-900001-001 

1-900001-001 

1-900001-001 

1-900001-001 

1-900003-052 

1-900003-041 

1-900001-001 

-

Mfr. Mfr. 
Code No. Part No. 

I 
-I , 

73445 C280AE 
-

73445 C280AE I 
I 
1 
I 

73445 C280AE I 
I 
i 

73445 C280AE 
, 

l 73445 C280AE 
~ 

. 73445 C280AE 
i 
! 
I 

73445 C280AE 

73445 C280AE 

73445 C2BOAF I 

73445 C280AE --, 
: 
i 
! 

73445 . r:?BOAF 
! 
i 

72136 DM15 ._- -
! 

I 

72136 DM15 ; 
i 
I 

: 

73445 C280AE 



Table 6-12. Parts List for Model RFM-10D 

_ .. _--
t 

A 1A3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (Continued) 
. ~ .... 

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

Capacitor, fixed, plastic, 0.01 uF, 
C29 ±20%, 250 Vdc 1-900001-00 1 73445 C280AE I 

Capacitor, fixed, plastic, 0.01 uF, 
C30 ±200k, 2SO Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, 
C31 ±20%, 250 Vdc 1-900001-001 73445 C280AE 

C32 
Capacitor, fixed, plastic, 0.01 uF, 
±200k, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, i 

C33 ±20%, 250 V dc 1-900001-00 1 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, 
C34 ±20%, 250 Vdc 1"',90000 1-00 1 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, . 1 

i C35 ±20%, 2SO Vdc 1-900001-00 1 73445 C280AE 

I 
--

Capacitot:', fixed, plastic" 0.01 uF, 
C36 ±20ok, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, 
C37 ±2()Ok l 250 V dc 1-90000 1-00 1 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, 

I C38 ±20%, 2SO Vdc 1-90000 1-00 1 73445 C280AE 
! 

Capacitor, fixed, mica, 330 pF, , 

C39 ±5%, 500 Vdc 1-900003-043 72136 DM15 i 
j 

: 
Capacitor, fixed, mica, 100 pF, 1 

i 

l 
C40 ±5%, SOO Vdc 1-900003-030 72136 DM15 

,- I 

Capacitor, fixed, mica, 1200 pF, 
C41 ±5% 1-900003-057 72136 DM15 

Capacitor, fixed, plastic, 0 0 1 uF, 
C~~2 ±20%, 2SO Vdc 1-900001-013 73445 ' C280AE : 
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Table 6-12. Parts List for Model RFM-100 

-
A 1A3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (Continued) 

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

Capacitor, fixed, plastic, O. 1 uF, 
C43 ±2O%, 250 Vdc 1-900001-013 73445 C280AE 

Capacitor, fixed, plastic, O. 1 uF, 
C44 ±20%, 250 Vdc 1-900001-013 73445 C280AE 

Capacitor, fixed, plastic, O. 1 uF, , 
I 

C45 ±200/o, 250 V dc 1-900001-013 73445 C280AE I 

Capacitor, fixed, mica, 120 pF, 
; 

I 
C46 ±5%, 500 Vdc 1-900003-032 72136 OM15 f 

J 
Capacitor, fixed, mica, 120 pF, I 

C47 ±5%, 500 Vdc 1-900003-032 72136 OM15 I 
I 
i 

C48 
Capacitor, fixed, plastic, 0.01 uF, I 
±20%" 250 Vdc 1-900001-00 1 73445 C2tOAE 

! 

- i 
Capacitor, fixed, plastic, 0.001 uF, I 

! 
C49 ±200k, 250 V dc 1-90000 1-030 73445 C280AE i 

I 
Capacitor, fixed, plastic, O. 1 uF, I 

COO ±2O%, 250 Vdc 1-900001-013 73445 C280AE I 

Capacitor, fixed, plastic, 0.01 uF, 
C51 ±20%, 250 Vdc 1-90000 1-00 1 73445 C280AE 

CR1 Diode, germanium, lN273 1-91~5-001 03877 lN273 

CR2 Diode, germanium, lN273 1-91:m5-001 03877 lN273 

CR3 Diode, silicon, switching 1-913074-00 1 80795 ITT244 

CR4 Diode, silicon, switching 1-913074-001 80795 111244 

CRS Diode, silicon, switching 1-913074-001 80795 ·111244 
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Table 6-12. Parts List for Model RFM-I0D 

-
A lA3 - 11.-0 MHz and 2.0 MHz IF Ampl ifier Assembly (Continued) 

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

CR6 Diode, silicon, switching 1-913>74-001 80795 111244 

CR7 Diode, silicon, switching 1-913>74-00 1 80795 ITI244 

CR8 Diode, silicon, switching 1-91~74-001 80795 ITI244 

CR9 Diode, silicon, switching 1-913>74-001 80795 111244 

CRI0 Diode, germanium, 1 N273 1-913>05-001 03877 IN273 -

CRll Diode, silicon, switching 1-91,3>74-001 80795 111244 

CR12 Diode, silicon, switching 1-913>74-001 80795 IIT244 

CR13 Diode, silicon, switching 1-913)74-001 80795 ITT244 

CR14 Diode, germanium, 1 N273 1-913>05-00 1 03877 IN273 
-

FLl Filter, crystal, 11 MHz 1-403279-001 88869 

L] Inductor, variable, 0.3 uH to 0.5 !JH 1-403586-00 1 88869 

L') Inductor, variable, 1,.3 uH to 1,8 uH 1-906006-006 88869 
I 

J.. 

-----

L3 Inductor, fixed, 330 uH, ± 10% 1-906038-001 ooOOF C-I017-47 
-

L4 Inductor, fixed, 330 uH, ± l00A> 1-906038-00 1 ooOOF ,C-I0T7-47 ! 
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Table 6-12. Parts List for Model RFM-10D 

A 1A3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (Continued) 

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

L5 Inductor, fixed, 33:> uH, ± l()olf, 1-906038-00 1 ooOOF C-l017-47 
--

L6 Inductor, fixed, 33:> uH, ± 10% 1-906038-001 OOOOF C-l017-47 
-

L7 Inductor, fixed, 33:> uH, ± 10% 1-906038-00 1 OOooF C-l017-47 

L8 Inductor, variable, 1.3 uH to 1.8 uH 1-906006-006 88869 

L9 Inductor, fixed, 330 uH, ± 10% 1-906038-00 1 OOOOF C-1017-47 
--

Ll0 Inductor, fixed, 3~ uH, ± 10% 1-906038-00 1 - OOooF C-l017-47 

Lll Inductor, fixed, 3:1> uH, ± 10% 1-906038-00 1 OOooF C-l017-47 
-

L12 Inductor, fixed, 3:1> uH, . ± 10% 1-906038-00 1 ooOOF C-l017-47 --

L13 Inductor, yariable, 1.3 uH to 1.8 uH 1-906006-006 88869 

L14 Inductor, fixed, 85 uH, ±5% 1-906022-009 ooooF 13-85-5 
-, 

I 

I 
Ql Transistor, silicon, NPN, 2N5179 1-958018-001 03606 . 2N5179 

I 
I 
t 
! 

I 
Q2 Transistor, sil icon, NPN, 2N5179 1-9580 18-00 1 03606 2N5179 

.I 
i 

--- - -! 
I 

Q3 Transistor, sil icon l NPN l 2N5179 1-958018-001 03606 2N5179 ! 
-I 
I 
! 

Q4 Transistor, silicon, NPN, 2N5179 1-958018-001 03606 2N5179 ; 
I 
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Table 6-12. Parts List for Model RFM-l0D 

A lA3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (Continued) 
.---

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

Q5 Transistor, silicon, NPN, 2N5179 1-958018-001 03606 2N5179 

Q6 Transistor, silicon, NPN, 2N5179 1-958018-001 03606 2N5179 

Q7 Transistor, silicon, NPN, 2N5179 1-958018-001 03606 2N5179 

Q8 Transistor, silicon, NPN, 2N5179 1-958018-001 03606 2N5179 

Q9 Transistor, silicon, NPN, 2N3904 . 1-958000-001 04713 2N3904-5 

Resistor, fixed, composition, 100 ohm, 
Rl ±l00k, 1/4 W 1-945000-025 01121 CB10ll 

Resistor, fixed, composition, 2.2 kilohm, 
R2 ±~OOk, 1/4 W 1-945000-041 01121 CB2221 

Resistor, fixed, composition, 33 ohm, 
R3 ±l00k, 1/4 W 1-945000-019 01121 CB3301 

Resistor, fixed, composition, 470 ohm, 
R4 ±lO%l lL4.W 1-945000-033 01121 CB4711 

Resistor, fixed, composition, 270 ohm, 
R5 . ±10ok, 1/4 W 1-945000-030 01121 CB2711 

-
Resistor, fixed, composition, 1 kilohm, 

R6 ± lOOk, 1/4 W 1-945000-037 01121 "CB 1021 
I 

Resistor, fixed, composition, 5.6 kilohm, I 
R7 ±l00k, 1/4 W 1-945000-046 01121 CB5621 

I -

Resistor, fixed, composition, 33 ohm, 
R8 ±l00k, 1/4 W 1-945000-019 01121 CB3301 

Resistor, fixed, composition, 2.7 kilohm, 
R9 ±10%, 1/4 W 1-945000-042 01121 CB2721 ! 

-
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Table 6-12. Parts List for Model RFM-l0D 

-
A lA3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (Continued) 

--

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

-
Resistor, fixed, composition, 100 ohm, 

Rl0 ±10%,1/4W 1-945000-025 01121 C81011 -
, Resistor, fixed, composition, 4~ ohm, 
Rll ±5%, 1/4 W 1-945000-153 01121 C84315 --- -

Resistor, fixed, composition, 180 ohm, 
R12 ±10%,1/4W 1-945000-028 01121 C81811 

Resistor, fixed, composition, 100 ohm, 
R13 ±10%,1/4W 1-945000-025 01121 C81011 

-

Resistor, fixed, compos~tion, 4.7 kilohm, 
R14 ±10%,1!4W 1-945000-045 01121 CB~721 

Resistor, fixed, composition, 33 ohm, I 
R15 ±10%, 1/4 W 1-945000-019 . 01121 C833l1 

Resistor, fixed, composition, 2.7 kilohm, 
R16 ± lOOk, 1/4 W 1-945000-042 01121 C82721 

Resistor, variable, composition, 500 ohm, 
R17 ±300k, 1/5 W 1-945007-00,3 71450 X201 

Resistor, fixed, composition, 100 ohm, 
R18 ±10%, 1/4 W 1-945000-025 01121 C81011 

Resistor, fixed, composition, 47 kilohm, . 
R19 ± lOOk, 1/4 W 1-945000-057 01121 CB4731 

1 

Resistor, fixed, composition, 47 kilohm, I 

I R20 ±l00k, 1/4 W 1-945000-057 01121 C84731 ! 
i 

Resistor, fixed, composition, 5.6 kilohm, I 
I 

R21 ±10%,lL4W 1-945000-046 01121 C85621 i 
I 

Resistor, fixed, composition, 33 ohm, i 
i 

R22 ±10%, 1/4 W 1-945000-019 01121 C83301 I 
I -, I 

Resistor, fixed, composition, 470 ohm, I 
! 

R23 ±10%,1/4W 1-945000-033 01121 C84711 i 
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Table 6-12. Parts List fOlr Model RFM-l0D 

-

A 11A3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (Continued) 

~f. Rc 
De sig. 

24 

'25 

26 

R2 '7 

R2 8 

'29 

R :J) 

R 31 

R :32 

R 33 

R :34-

R 35 

R 36 

R :37 
--

Description Singer 
Part No. 

Resistor, fixed, composition, 2.2 kilohm, 
±10%, 1/4 W 1-945000-041 

Resistor, fixed, composition, 560 ohm, 
± lOOk, 1/4 W 1-945000-034 

Resistor, fixed, composition, 560 ohm, 
±10%, 1/4 W 1-945000-034 

Resistor, fixed, composition, 470 ohm, 
±10%, 1/4 W 1-945000-033 

Resistor, fixed, composition, 33 ohm, 
±H)ok, 1/4 W 1-945000-019 

--

Resistor, fixed,' composition, 470 ohm, 
±10%,1/4W 1-945000-033 

Resistor, fixed, composition, 100 ohm, 
±10%,1/4W 1-945000-025 

Resistor, variable, composition, 500 ohm, 
:E~%, 1/5 W .' 1-945007-003 

Resistor, fixed, composition, 680 ohm, 
±lO%, 1/4 W 1-945000-0'35 

Resistor, fixed, composition, 390 ohm, 
±l00k, 1/4 W 1-945000-032 

Resistor, fixed, composition, 47 kilohm, 
±10%, 1/4 W 1-945000-057 

Resistor, fixed, composition, 12 kilohm, 
±10%, 1/4 W 1-945000-050 

Resistor, fixed, composition, 33 ohm, 
±10%,1/4W 1-945000-019 

Resistor, fixed, composition, 4.7 kilohm, 
±10%, 1/4 W 1-945000-045 

f--, 

Mfr. Mfr. 
Code No. Part No. 

01121 CB2221 

01121 CB5611 

01121 CB5611 

01121 CB4711 

01121 CB3~1 

01121 CB4711 

I 

I 
01121 CB 1011 I 

I 
71450 X201 

01121 CB6811 

01121 CB3911 
I 

I 
01121 CB4731 i 

I 
01121 CB1231 

I 

01121 CB3:l) 1 
I 
I 

01121 CB4721 
i 

! 

6-157 



Tobie 6-12. Poats List for Model RFM-l0D / 

-----------"---------.-----.~-----.-----------~" 

A lA3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (Continued) 
- -.-.--.. ---

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

Resistor, fixed, composition, 680 ohm, 
R38 ±10%, 1/4 W 1-945000-035 01121 CB6811 

---
Resistor, fixed, composition, 100' ohm, 

R39 ±10%, 1/4 W 1-945000-025 01121 CB 1011 

Resistor, variable, composition, 500 ohm, 
R40 ±~, 1/5 W 1-945007-003 71450 X201 

Resistor, fixed, composition, 47 kilohm, I 
"R41 ± 10%, 1/4 W 1-945000-057 01121 CB4731 

Resistor, fixed, composition, 680 ohm, 
R42 ::1:10%, 1/4 W 1-945000-035 01121 CB6811 

-

Resistor, fixed, composition, 680 ohm, 
R43 ±l00k, 1/4 W 1-945000-035 01-121 CB6811 

Resistor, fixed, composition, 33 ohm, 
I 
I 

R44 ±10%, 1/4 W 1-945000-019 01121 CB3301 
I 

-

Resistor, fixed, composition, 390 ohm, 
R45 ±10%, 1/4 W 1-945000-032 01121 CB3911 

Resistor, fixed, composition, 100 ohm, 
R46 ±10%, 1/4 W 1-945000-025 01121 CB 1011 

Resistor, variable, composition, 250 ohm, 
R47 ±30%, 1/5 W 1-945007-002 71450 X201 ----, 

Resistor, fixed, composition, 47 kilohm, 
1 

R48 ±10%,1/4W 1-945000-057 01121 CB4731 I 

! 
Resistor, fixed, composition, 1 kilohm, ! 

! 
R49 ±10%, 1/4 W 1-945000-037 01121 C81021 --

Resistor, fixed, composition, 47 kilohm, i 
i 

RSO ±10%, 1/4 W 1-945000-057 01121 CB4731 I 

, 

Resistor, fixed, composition, 33 ohm, 
I 

R51 ~10%, 1/4 W .1-945000-019 01121 C83301· 
-
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Table 6-12. Parts List for Model RFM-l0D 

-----------
A lA3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (Continued) 

-~----

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

Resistor, fixed, composition, 22 kilohm, 
R52 ±10%, lL4 W 1-945000-053 01121 C82231 

Resistor, fixed, composition, 10 kilohm, 
R53 ±10%,1/4W 1-945000-049 01121 C81031 

Resistor, fixed, composition, 100 ohm, 
R54 ±10%, 1/4 W 1-945000-025 01121 C81011 

Resustor, fixed, composition, 470 ohm, 
R55 ±10%, 1/4 W 1-945000-033 01121 C84711 

Resistor, fixed, composition, selected, 
R56 470 ohm nominal, ±10%, 1/4 W 1-945000-033 01121 C84711 

Resistor, fixed, composition, 10 kilohm, 
R57 ±10%, 1/4 W 1-945000-049 01121 C81031 

Resistor, fixed, composition, 6.8 kilohm, 
R58 ±10%,1/4W 1-945000-047 01121 C86821 

Resistor, fixed, composition, 33 ohm, 
R59 ±10%, 1/4 W 1-945000-019 01121 C833l1 

---

Resistor, fixed, composition, 10 kilohm, 
R60 ± 10%, 1/4 W 1-945000-049 01121 C81031 -

Resistor, fixed, composition, 2.7 kilohm, 
R61 ±10%, 1/4 W 1-945000-042 01121 C82721 

Resistor, fixed, composition, 100 ohm, 
R62 ±10%,1/4W 1-945000-025 01121 C81011 

Resustor, fixed, composition, 150 ohm, 
R63 ±10%, 1/4 W 1-945000-027 .oJJ21 CB 1511 

.-

Ul Integrated circuit I balanced mixer 1-926007-026 01295 SN7651..:tN -.. 

----.. -
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Table 6-12. Ports List for Model RFM-l0D 

A lA4 - Broadband Amplifier and Doubly Balanced Mixer Assembly 

Ref. Description Singer Mfr. Mfr. 
Desig. Part No. Code Nc •• Part No. 

--

Capacitor, fixed, electrolytic, 1.0 uF, 
Cl ±200/0, 59 V dc 1-900115-003 12954 01 ROGSA50M . -

Capacitor, fixed, electrolytic, O. 1 uF, 
C2 ±20% 1. 50 V dc 1-900115-002 12954 DRIOGSA50M 

Capacitor, fixed, electrolytic, O. 1 uF, 
C3 ±20%, 50 Vdc 1-900115-002 12954 DRIOGSA50M 

--
Capacitor, fixed, electrolytic, 1.0 uF, 

C4 ±20%, 50 Vdc 1-900115-003 12954 DIROGSA50M 
--

Capacitor, fixed, electrolytic, O. 1 uF, 
C5 ±200k, 50 V dc 1-900115-002 12954 DRIOGSA50M 

-- -

Capacitor, fixed, electrolytic, 1.0 uF, 
C6 ±20%, 50 Vdc 1-900115-003 12954 DIROGSA50M 

-

Capacitor, fixed, electrolytic, 1.0 uF, 
C7 ±20%, 50 Vdc 1-900115-003 12954 DIROGSA50M 

Capacito.r, fixed, electrolYtic, O. 1 uF, 
C8 ±20%, 50 Vdc 1-900115-002 12954 DRIOGSA50M 

-

Capacitor, fixed, electrolytic, O. 1 uF, 
C9 ±20%, 50 Vdc 1-900115-002 12954 DRIOGSA50M 

Capacitor, variable, ceramic, 
Cl0 1.7 pF to 10 pF, 500 Vdc 1-900 113-002 91293 9301 --. 

Capacitor, variable, ceramic, 
Cl1 1.7 pF to 10 pF, 500 Vdc 1-900113-002 91293 9301 

Capacitor, fixed, mica, selected, 
C12 5 pF nominal, ± 10%, SOO Vdc 1-900003-004 72136 DM15 

Capacitor, fixed, electrolytic, 1.0 uF, 
C13 ±200k, 50 V dc 1-900115-003 12954 DIROGSA50M 

.-
~ Capacitor, fixed, electrolytic, O. 1 uF, 

~14 ±20%.1. SO Vdc 1-900115-002 1295A IORIOGSA50M __ 
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Table 6-12. Parts List for Model RFM-l0D 

..• -.---.... -
A lA4 - Broadband Amplifier and Doubly Balanced Mixer Assembly (Continued) 

ef. R 
De ~si g. 

.... 15 c 
---

.... 16 c 

c .. J7 ---

c w18 

c ... 19 

c ... 20 

c ... 21 
'-

c ... 22 

c 23 

c 24 

c .. 25 

c .. 26 

c 27 

I ... _~ :28 

- --,,--

Description 

-
Capacitor, fixed, electrolytic, O. 1 uF, 
±20%, 50 Vdc 

~.---.-- ------_.-
Capacitor, fixed, electrolytic, O. 1 uF, 
±20%, 50 Vdc 

Capacitor, fixed, electrolytic, 1.0 uF, 
±20%, 50 Vdc _. .• 

Capacitor, fixed, electrolytic, 1.0 uF, 
±20%, 50 Vdc 

Capacitor, fixed, electrolytic, O. 1 uF, 
±20%, 50 Vdc 

Capacitor, fixed, electrolytic, O. 1 uF, 
±20%, 50 Vdc 

Capacitor, fixed, electrolytic, O. 1 uF, 
±200k, 50 Vdc 

Capacitor, variable, ceramic, 
1.LEfJo 10 eF, 500 Vdc 

Capacitor, fixed, mica, selected, 
15 pF nominal, ±10%, 500 Vdc 

Capacitor, variable, ceramic, 
1.7pFto 10pF, 500Vdc 

Capacitor, fixed, electrolytic, 1.0 uF, 
±20%, 50 Vdc 

Capacitor, fixed, mica, selected, 
(may be omitted) 

Capacitor, fixed, plastic, 0.047 uF, 
±20%, 250 Vdc 

,...--. 

Capacitor, fixed, ceramic, selected, 
(may be omitted} 

Singer Mfr. 
Part No. Code No. 

1-900115-002 12954 
-' 

1-900115-002 12954 

1-900115-003 12954 

1-900115-003 12954 
-

1-900115-002 12954 

1-900115-002 12954 

1-900115-002 12954 

1-900113-002 91293 

1-900003-010 72136 

1-900113-002 91293 

1-900115-003 12954 -- ~. 

1-900003-Q.00 72136 

1-900001-009 73445 ---

1-900066-000 95121 

Mfr. 
Part No. 

DRIOGSA50M 

DRIOGSA50M 

DIROGSA50M 

DIROGSA50M 

DRIOGSA50M 

I DRIOGSASOM 

DRIOGSA50M 

9301 

DM15 

9l)1 

DIROGSA50M 

DMJ5 

C280AE 
I 

Me 
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Table 6-12. Parts List for Model RFM-l0D 

_._ .. 
A lA4 - Broadband Amplifier and Doubly Balanced Mixer Assembly (Continued) 

-- -

Ref. Description 
Singer Mfr. Mfr. 

Desig. Part No. Code No. Part No. 

Capacitor, fixed, electrolytic, 1.0 uF, 
C29 ±20%, 50 Vdc 1-900115-003 12954 DIROGSA50M 

---------
Capacitor, fixed, electrolytic, O. 1 uF, 

C~ ±20%, 50 Vdc 1-900115-002 12954 DRIOGSA50M 
.-

Capacitor, fixed, electrolytic, 1.0 uF, 
C31 ±20%, SO Vdc 1-900115-003 12954 01 ROGSA50M 

Capacitor, fixed, mica, selected, 
C32 15 pF nominal, ± 10%, 500 Vdc 1-900003-010 72136 DM15 

Capacitor, fixed, electrolytic, O. 1 uF, 
C33 ±20%, 50 Vdc 1-400115-002 12954 DRIOGSA50M 

- . 

Capacitor, fixed, mica, selected, 
C34 10 pF nominal, ± 10%, SOO Vdc 1-900003-008 72136 DM15 

Capacitor, fixed, electrolytic, 1.0 uF, 
I 

I DIROGSASOM C35 ±20%, 50 Vdc 1-900115-003 12954 
I 

Capacitor, fixed, electrolytic, O. 1 uF, 
C36 ±200k, 50 Vdc 1-900115-002 12954 DRIOGSA50M 

-

Capacitor, fixed, mica, 1.0 pF, :1:0.5 pF, 
C37 500 Vdc 1-900003-001 72136 DM15 

-

Capacitor, fixed, electrolytic, 1.0 uF, 
C38 ±20%, 50 Vdc 1-900115-003 12954 DIROGSA50M . 

Capacitor, fixed, electrolytic, 1.0 uF, 
C39 ±20%, SO Vdc , 1-900115-003 12954 01 ROGSA50M .--.• 

CRl Diode, back, silicon 1-91 ~26-003 03508 BD-~ ---

CR2 Diode, switching, silicon 1-91~74-001 80795 ITT244 

CR3 Diode, switching, sil icon 1-91~74-001 80795 ITT244 
--
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Table 6-12. Parts List for Model RFM-10D 

A 1 A4 - Broadband Ampl i fi er and Doubl y Bal anced Mixer Assembl y (Conti nued) 
-,_ .. -

D 
Ref. Description 

Singer Mfr. 
esig. Part No. Code No. 

CR4 Diode, silicon 1-91])07-001 03508 
-

CRS Diode, sili con 1-91])07-001 03508 
--

CR6 Diode, germanium 1-91])05-001 03877 

Inductor, fixed, 1000 uH, 
L1 ±10%, 139 mA 1-9060 16-049 OOOOJ 

Inductor, fixed, sel ected, 
L2 8 turns nomi nal 1-403283-007 88869 

L3 Inductor, fixed, 1000 uH, ± 10%, 139 mA 1-9060 16-049 OOOOJ 

L4 Inductor, fixed, sel ected, 4 turns nomi nal 1-403283-001 88869 

Inductor, fixed, 1000 uH, 
L5 ±10%, 139 mA 1-9060 16-049 OOOOJ 

L6 Inductor, fixed, selected, 8 turns nominal 1-903283-007 88869 

Inductor, fixed, 470 uH, 
L7 ±5%, 180 mA 1-906032-045 16407 

L8 ~nducto r, fi xed, 1 turn 1-403598-001 88869 . 

L9 Inductor, fixed, 1 turn 1-40 3597-001 88869 
--- - -- -. ~. 

L10 Inductor, fixed, 1000 uH, ±10o~, 139 mA 1-906016-049 OOOOJ 
. _--~. -. -

Q1 Transistor, sil icon, PNP 1-958000-002 04713 
--- -- ---------

Mfr. 
Part No. 

1 N4148 

1N4148 

1N273 

DR1000 

DR1000 

I 

DR1000 

I 
1 WEE470 I 

~ 
i 
i 
I 
i -_ . 
.. 

! 
I 

I 

1 --I 
DR1000 I 

I 

J 

! 

2N3906-5 r 
I 
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Table 6-12. Parts List for Model RFM-100 

--.~ 

A 1A4 - Broadband Amplifier and Doubly Balanced Mixer Assembly (Continued) 
--

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

Q2 Transistor, silicon, NPN 1-9580 64-001 73445 A486 
.--f-- -

Q3 Transistor, sil icon, PNP 1-958000-002 04713 2N3906-5 

.~4 Transistor. silicon. NPN 1-958064-011 73445 A486 

Q5 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 
-

Q6 Transistor, silicon, NPN 1-958064-001 73445 A486 
-

Q7 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 -

Q8 Transistor, silicon, NPN 1-958080-001 04713 2N4427 

Q9 Transistor, silicon, NPN 1-958081-001 OOOOH 501005-1 

Q10 Transistor, silicon, PNP 1-958000-002 04713 ~6~_ 
Resistor, fixed, composition, 2.2 kilohm, 

R1 ±5%. 1/4 W 1-945000-170 01121 CB2225 

Resistor, fixed, composition, 7.5 kilohm, 
R2 ±5%, 1/4 W. 1-945000-183 01121 CB7525 

Resistor, fixed, composition, 150 ohm, 
R3 ±5%, 1/4 W 1-945000-142 01121 CB1515 

. ~ -

Resistor, fixed, composition, 3.9 kilohm, 
R4 ±5%, 1/4 W 1-945000-176 01121 CB3925 

Resistor, fixed, composition, selected, , / 
R5 150 ohm nominal, ±5%, 1/4 W 1-945000-142 01121 CB1515 I 

---" 
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Table 6-12. Parts List for Model RFM-10D -

-- .. _-
A 1A4 - Broadband Ampl ifier and Doubly Balanced Mixer Assembly (Continued) 

------

Ref. Description 
Singer Mfr. Mfr. 

De!sig. Part No. Code No. Part No. 

Resistor, fixed, composition, 16 ohm, 
R6 ±5%, 1/4 W 1-945000-119 01121 CB1605 

R7 Not used 
-

R8 Not used 
-0 

I 
Resistor, fixed, composition, 2.2 kilohm, I 

t 

1-
R9 ±5°k, 1/4 W 1-945000-170 01121 CB2225 

I 

Resistor, fixed, composition, 7.5 kilohm, I R10 ±5%, 1/4 W 1-945000-183 01121 CB7525 

Resistor, fixed, composition, 150 ohm, 
R11 ±5%, 1/4 W 1-945000-142 01121 CB1515 

1 

Resistor, fixed, composition, 3.9 kilohm, 
/CB3925 R12 ±5%, 1/4 W 1-945000-176 01121 
! 

Resistor, fixed, compositio-n, selected, 
R13 270 ohm nominal, ±5%, 1/4 W 1-945000-148 01121 CB2715 

Resistor, fixed, composition, 22 ohm, 
R14 ±5%, 1/4 W 1-945000-122 01121 CB2205 -

Resistor, fixed, composition, 2.7 kilohm, 
R15 ±5%, 1/4 W 1-945000-172 01121 CB2725 

Resistor, fixed, composition, 3.3 kilohm, 
R16 ±5%, 1/4 W 1-945000-174 0112J iCB3325 

Resistor, fixed, composition, 150 ohm, 
R17 ±5%, 1/4 W 1-945000- 142 __ ~J.121 ICB 1515 

Resistor, fixed, composition, 3.9 kilohm, 
R18 ±5%, 1/4 W 1-945000-176 __ 01121 C~ 

Resistor, fixed, composition, selected, 
R'I9 330 ohm nomi nal, ±5%, 1/4 W 1-945000-150 01121 CB_3315 

- -
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Table 6-12. Parts List for Model RFM-10D 

-
A 1A4 - Broadband Amplifier and Doubly Balanced Mixer Assembly (Continued) 

. __ . 
Ref. Description 

Singer Mfr. Mfr. 
Desig. Part No. Code No. Part No. 

Resistor, fixed, composition, sel ected, 
R20 1 kilohm nominal, ±5%, 1/4 W 1-945000-162 01121 CB1025 

Resistor, fixed, composition, 1.3 kilohm, 
R21 ±5%, 1/4 W 1-945000-165 01121 CB1325 

Resistor, fixed, composition, 3.3 kilohm, 
R22 ±5°k, 1/4 W 1-945000-174 01121 CB3325 

Resistor, fixed, composition, 27 ohm, 
R23 ±5°k, 1/4 W 1-945000-124 01121 CB2705 

Resistor, fixed, composition, 3.9 kilohm, 
R24 ±5%, 1/4 W 1-945000-176 01121 CB3925 

-

Resistor, fixed, composition, sel ected, 
R25 220 ohm nominal, ±5%, 1/4 W 1-945000-146 01121 CB2215 

-

Resistor, fixed, composition, sel ected, 
R26 1 kilohm nominal, ±5%, 1/4 W 1-945000-162 01121 CB1025 

.-

Resistor, fixed, composition, 13 ohms, 
R27 ±Sok, 1/4 W 1-945000-117 01121 CB1~5 

--

Resistor, fixed, composition, 100 ohm, 
R28 ±5%, 1/4 W 1-945000-138 . 01121 CB 1015 

-
Resistor, fixed, composition, 4.7 kilohm, 

R29 ±5%, 1/4 W 1-945000-178 01121 CB4725 

Resistor, fixed, composition, 560 ohm, 
R30 ±5%, 1/4 W 1-945000-156 01121 CB5615 

-
Resistor, fixed, composition, sel ected, 

R31 68 ohm nominal, ±5%, 1/4 W 1-945000-134 01121 CB6805 
----

Resistor, fixed, film, 49.9 ohm, 
I 
! 

R32 ±1%, 1/4 W 1-945016-068 72982 RN60D4990F 
-----1------

~lO5 Resistor, fixed, composition, 51 ohm, 
R33 ±5%, 1/4 W 1-945000-131 01121 
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Table 6-12. Parts List for Model RFM-10D 

A 1 A4 - Broadband Ampl i fi er and Doubl y Bal anced Mixer Assembl y (Conti nued) 
---------------------------------------~~----------~.--------~-----------I 
Ref. 

Desig. 
Description 

Resistor, fixed, composition, 56 ohm, 

Singer 
Part No. 

Mfr. Mfr. 
Code No. Part No. 

__ R_34--1~±5 __ o_~! 1/4 W 1-945000-132 _01~1_21--+-_C_B5_60_5 ___ .-/ 

Resistor, fixed, composition, sel ected, I-

_._R __ 35---1_6_8.0_o_hm_no_m_i_n_al..:;..,_±5 __ %~,_1~/_4_W ______ +_1-_9_45_0_0_0-_1_5_8-1-._0 _11_2_1_-+-._C_B68_15 __ _ 
I 

R36 

R37 

Resistor, fixed, composition, 4~ ohm, 
±5%, 1/4 W 

Resistor, fixed, composition, 1 kilohm, 
±5°k, 1/4 W 

Resistor, fixed, composition, 430 ohm, 
R38 ±5%, 1/4 W 

Resistor, fixed, composition, 470 ohm, 
R39 ±5%, 1/4 W 

1-945000-153 

1-945000-162 

1-945000-153 

1-945000-154 

01121 CB4315 

01121 CB1025 

01121 CB4315 

01121 I CB4715 
1 

Resistor, fixed, composition, 10 ohm, i 
R40 ±5%, 1/4 W 1-945000-114 01121 I CB 1005 

----~----~-----------------------------~----------~·-------~l-----------' 
Resistor, fixed, composition, 2.4 kilohm, I 

_ R41 ±5%, 1/4 W 

R42 
Resistor, fixed, composition, selected, 
1]0 ohm nominal, :1:5%, 1/4 W 

Resistor, fixed, composition, 47 ohm, 

1-945000-171 01121 CB2425 

1-945000-139 01121 CB 1115 

__ ~R~4~3~~~±5~~~o,~1/~4~W~ __________________ -__ 4-_1~-~94~50~00~-~1~~~_~01121 CB4705 
! 
I Resistor, fixed, composition" 1 kilohm, 

~_.@%, 1/4W 

I Resistor, fixed, composition, 8.2 kilohm, 
R45 I ±5%, 1/4 W _________ 1_-9_4_SOO_0_-__ 184_f-__ 0_1_12_1_-+ _____ :i 
-I I 

'I Resistor, fixed, composition, 4.7 kilohm, 
R46 f ±5%, 1/4 W _ _ 

~otUsed 

1-945000-162 --=.,0.1;...; 1::.=2;.:...1 '----+-C~B:::..;1::..;::;0..:::25=---__ :1 

-I 

CB8225 

1-945000-178 f-_~J:.....::..1 =2.1=--_-+--=C::.::..B4...:.:,7..=2=-5 __ I 
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Table 6-12. Parts List for Model RFM-10D 

-., --, 

A 1A4 - Broadband Amplifier and Doubly Balanced Mixer Assembly (Continued) 
.,' 

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

R48 Not Used --- -

R49 Not Used 

Resistor, fixed, composition, 16 ohm, 
R50 :1:5%, 1/4 W . 1-945000-119 01121 CB1605 

Resistor, fixed, composition, 300 ohm, 
R51 :l:5%, 1/4 W 1-945000-149 01121 CB3015 --

Resistor, fixed, composition, 300 ohm, 
R52 ±5%, 1/4 W 1-945000-149 01121 CB3015 -

Z1 Mixer, doubly balanced 1-403411-001 88869 

_. -+-
I -.-

I --

---

- ._-

1..--.,. -f-.. ----r'---
I 
I , 

-- -=r-
- '-_._-- -----
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T obi e 6-13. Parts List for Model RFM-l1 A 

----

f, ain Assemblies and Chassis Parts 

~ef. 
!D r-

esig. 

IA , 
I .. 

A 

i 
iA 

A 

A 

C 

C 

C 

C 

C 

C 

o 

lA2 

lA3 

1A4 

lA5 

Tl 

1 

2 

3 

4 

R1 

R2 

51 

F Ll 

F L2 

-

Description Singer 
Part No. 

RF switch assembly 1-004777-001 

11 MHz and 2 MHz IF amplifier assembly 4-004836-001 

Broadband amp I i fi er, mixer, detector 
assembly 1-004820-00 1 

700 MHz multiplier assembly 4-004726-001 

Attenuator, step, assemb Iy , 
dual concentri c, 1 dB and 10 dB stePs 3-403590-002 

Not Used 

Capacitor, fixed, electrolytic, 
·50 )JF, -10% +75%, 25 Vdc 1-900039-005 

Capacitor, fixed, mica, 
150 pF, ± 5°k, 500 Vdc 1-900003-034 

Capacitor, fixed, ceramic, 
0.001 JUF, +100%-0%, 500 Vdc 1-900012-002 

-

Diode, silicon, Vr=75 V, If=10 mA 1-913007-001 

Diode, silicon, Vr=75 V, If=10 mA 1-913007-001 

Lamp, i ndi cator , red, 10 V, 20 mA 1-925007-003 

Filter, bandpass, 800 MHz to 1300 MHz 1-403545-001 

Fi Iter, bandpass, 700 MHz 1-004784-001 
-

Mfr. Mfr. 
Code No. Part No. 

88869 I 

88869 

88869 

88869 

88869 

76433 I 984-1654 

72136 DM15 
-

72982 861Z5Ul02P 

03508 1 N4148 

03508 1N4148 

OoooB L-10/20 

88869 

88869 
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Tabl e 6-13. Parts List for Model RFM-11A 

--~-------------------- - -

Main Assemblies and Chassis Parts 
---------- -

Mfr. T Mfr. Ref. Description 
Singer 

Desig. Part No. Code No. Part No. 

[-----r--" --

!:J1 Part of A1 A2W3 
1;-----r-' - --
I, 

J2 Part of Fl1 
-

Pl Part of W2 
- --

P2 Connector, plug, rectangular , 24 pin 1-910071-002 13511 26-159-24 --
Resistor, variable, composition, 

Rl 1 kilohm, ± 30%, 1/2 W (Part of S n 
-

Resistor, fixed, composition, 

R2 1 kilohm, ± 10%, 1/4 W (Part of S 1) 
--

Switch,Nariable resistor assembly 
S l/R\ It (SI) Swit~h, rotary, 1 pole, 2 position 1-403576-001 88869 
--

I S2 Switch, push-push, 2 pole, 2 position 1-951024-002 82389 65017-206 

T 
--

Cable assembly, 1-004817-001 Wl 8 in., BNC to BNC 88869 

W2 Cable assembly, 6 1/2 in., BNC to push-or 1-004818-001 88869 
. ---

Cable assembly, 9 1/2 in ., phono 
W3 plug at one end 1-004819-001 88869-.J. ____ _.-
," 

Zl Mixer, doubly balanced 1-403587-001 88869 

l -- --

Knob, black (MEASURE SENSITIVITY) 1-935003-101 OOOOK RSS-50L-l I ---- .--

Knob, black, concentric (HIGH-NORMAL) 1-935007-002 OOooK SSN70Cl-2 -- . . -
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Tabl e 6-13 Parts List for Model RFM-11 A 

•. .. _-

Main Assemblies and Chassis Parts 
. -. --- --... 

Ref. Descri ption Singer Mfr. Mfr. 
D~esig. Part No. Code No. Part No. 

--

Pawl, adiustable (2 req.) 1-964183-001 08730 556121 

---

f.-. 

1-. 

-

.• 

-1-
==r 
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Table 6-13 Parts List for Model RFM-llA 

A1A2 - RF SWITCH ASSEMBLY 
---

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

A1A2A1 
Broadband amplifier, circuit board 
assembly 1-004840-001 88869 -- _. --
Ca pac i tor, fi xed, feed throug h , 

Cl O.OOl).1F, ± 20%, 500 Vdc 1-900045-002 01121 FA5C-l02W 

Capacitor, fixed, ceramic, 
C2 0.001 AlF -0+100%, 5<>0 Vdc 1-900012-002 72982 861Z5Ul02P .-

Capacitor, fixed, electrolytic, 
C3 2.2 ~F, ± 20%, 15 Vdc 1-900115-005 12954 D2R2GSA 15M 

Capacitor, fixed, prasti c, 
C4 0.1 ~F, ± 20%, 250 Vdc 1-900001-013 73445 C280AE 

1-' 

Capacitor, fixed, plastic, 
C5 o. 1 .,uF, ± 20%, 250 Vdc 1-900001-013 73445 C280AE 

I 
Capacitor, fixed, feed through, 

C6 0.001 ,&.IF, ± 20%, 500 Vdc 1-900045-002 01121 FA5C-l02W ._--
Capacitor, fixed, feed through, 

C7 0.001 ,uF, ± 200k, 500 Vdc 1-900045-002 01121 FA5C-l02W 

Capacitor, fixed, feed through, 
C8 0.001 "uF, ± 20%, 500 Vdc 1-900045-002 01121 FA5C-102W 

Capacitor, fixed, electrolytic, 
C9 2.2 .,uF, ± 20%, 15 Vdc 1-900115-005 12954 D2R2GSA 15M -----

Capacitor, fixed, ceramic, 
Cl0 0.001 "uF, -0% +100%, SOO Vdc 1-900012-002 72982 861Z5Ul02P 

--_. 

Capacitor, fixed, plastic, 
Cll o. 1 ,uF, .:I; 200/0, 250 Vdc 1-900OO1~O13 73445 C280AE 

--
Capacitor, fixed, feed through, 

C12 0.001 ).IF, .± 200k, 500 Vdc 1-900045-002 01121 FA5C-l02W 
-'----

Capacitor, fixed, feed through 
C13 0.001 ).IF, ± 20%, 500 Vdc 1-900045-002 01121 FA5C-102W 

------
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Table 6-13. Parts List for Model RFM-llA 

--- -

A1A2 - RF SWITCH ASSEMBLY 

Ref. Description Singer Mfr. Mfr. 
De~sig. Pari No. Code No. Part No. 

Capacitor, fixed, electrolytic, 
C14 2.2.uF, ± 20%, 15 Vdc 1-900115-005 12954 D2R2GSA15M 
---

Capacitor, fixed, ceramic, 
C15 0.001 )JF, -ook +1000/0, 500 Vdc 1-9000 12-002 72982 861Z5Ul02P 

Capacitor, fixed, plasti c, 
C16 O.l.uF, ±20%, 250 Vdc 1-900001-013 73445 C280AE 

Capac i tor, fi xed, feed through, 
C17 0.001 »F, .;1; 200k, 500 Vdc 1-900045-002 01121 FA5C-l02W 

Capacitor, fixed, feed through, 
C11 8 0.001 ,uF, + 20%, 500 Vdc 1-900045-002 01121 FA5C-l02W 

Capacitor, fixed, plastic, 
C19 O. 1 .,uF, .;1; 200k, 250 Vdc 1-900001-013 73445 C280AE 

Capacitor, fixed, feed through 
C20 0.001 ).IF, ± 20%, 500 Vdc 1-900045-002 01121 FA5C-102W 

. Capacitor, fixed, plastic, 
C21 o. 1 .uF, ± 200k, 250 Vdc 1-900001-013 73445 C280AE 

Capacitor, fixed, electrolytic, 
C22 2.2 .uF, + 20%, 15 Vdc 1-900115-005 12954 D2R2GSA 15M 

Capacitor, fixed, cerami c, 
1-900012-002 C23 0.001 )JF, -ook +100%, 500 Vdc 72982 861Z5Ul02P 

Capacitor, fixed, mica, selected, 
C24 2 pF nominal, ± 0.05 pF, 500 Vdc 1-900003-002 72136 DM15 

, 

Capacitor, fixed, electrolytic, 
C25 2.2)JF + 20%, 15 Vdc 1-900115-005 12954 D2R2GSA 15N 

Capacitor, fixed, mica~ selected, 
C26 2 pF nominal, ± .5 pF, 500 Vdc 1-900003-002 72136 DM15 

Capacitor, fixed, mica, selected, 
C27 2 pF nominal, ± .5 pF, 500 Vdc 1-900003-002 72136 DM15 -.--
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Table 6-13. Parts List for Model RFM-11A 

A1A2 - RF SWITCH ASSEMBLY 
i 
I 
! 

Ref. Descri pHon Singer Mfr. Mfr. 
I Desig. Part No. Code No. Part No. 
I 
Ii r-

Capacitor, fixed, mica, selected ~ 
11 C28 3 pF nominal, .;1;.5 pF, 500 Vdc 1-900003-003 72136 DM15 

! Capacitor, fixed, mica, selected, 
Ii C29 3 pF nominal, +.5 pF, 500 Vdc 1-900003-003 72136 DM15 
!. 
'f 

'I 
Capacitor, fixed, feed through, Ii 

tJ C30 0.001 uF, -OOk ± 100%, 500 Vdc 1-900038-001 01121 FB2B-102W 
[ - -

1 CR1 Diode, germanium, 1N273 1-913005-001 038n 1N273 
; 

--! 
I 

tR2 Doode, germanium, 1N273 1-913005-001 03877 1N273 
1- -

j 

I CR3 Diode, germanium, 1N273 1-913005-001 038n 1N273 

I 

-
i 

i 
f 

, CR4 Diode, germanium, 1N273 1-913005-001 038n 1N273 
-

CR5 Diode, silicon,. switching 1-913074-001 80795 ITT244 

CR6 Diode, silicon, switching 1-913074-001 80795 ITT244 

CR7 Diode, silicon, switching 1-913074-001 80795 ITT244 

CR8 Diode, germanium, 1N273 1-913005-001 038n 1N273 

CR9 Diode, si licon, switching 1-913074-001 80795 ITT244 

Jl Part of W3 assemb Iy 

II Inductor, fixed l 10..uH 1-906022-005 OOOOF 13"'!'10-10 
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T obi e 6-1 a Parts List for Model RFM-11A 

- -

MA2 - RF SWITCH ASSEMBLY 

RE~f • Description 
Singer Mfr. Mfr. 

Desig. Part No. Code No. Part No. 

L2 Inductor, fixed, 10..uH 1-906022-005 OOOOF 13-10-10 

L3 Inductor, fi xed , 10..uH 1-906022-005 ooOOF 13-10-10 

L4 Inductor, fixed, 10 )JH 1-906022-005 OOOOF 13-10-10 

L5 Inductor, fixed, 10 )JH 1-906022-005 OOOOF 13-10-10 

P1 Part of W1 assembly 

P2 Part of W2 assembly 

P3 ,Part of W4 assembly 
---

Q1 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 

R1 Not Used 

Resistor, fixed, composition, 
R2 470 ohm, ± 10%, 1/4 W 1-945000-033 01121 CB4711 

Resistor, fixed, composition, 
R3 2.7 kilohm, ± 10010, 1/4 W 1-945000-042 01121 C82721 

R1esistor, fixed, composition, 
R4 10 kilohm, + 10 010, 1/4 W 1-945000-049 01121 CB1031 

Resistor, fixed, composi'tion, 
R5 1 kilohm, ± 10%, 1/4 W 1-945000-037 . 01121 CB1021 

Resistor, fixed, composition, 
R6 4.7 kilohm, .± 10%, 1L4 W 1-945000-045 01121 CB4721 
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Table 6-13. Parts List for Model RFM-11A 

A1A2 - RF SWITCH ASSEMBLY 
-

Ref. Descri ption Singer Mfr. Mfr. 
Desig. Part No. Code No. Part No. 

-

Res istor , fixed, compos i tion, 
R7 4.7'kilohm l +.100kl 1/4 W 1-945000-045 01121 C84721 

Res i stor , fi xed, compos i t i on , 
R8 220 ohm, .:!: 5%, 1/4W 1-945000-146 01121 C82215 
.-

Resistor, fixed, com~ition, 
1-945000-1 OS R9 5,,6 kilohm, + 5%, 1/4 W 01121 C85625 ---

Resistor, fixed, composition, 
R10 910 ohm, ± 5°k, 1/4 W 1-945000-161 01121 C89115 

--

I 

1 
,L 

Resistor, fixed, composition, 1 
" 

R11 910 ohm, + 5%, 1/4 W 1-945000-161 01121 

1 
C89115 

Resistor, fixed, composition, 
R12 4.7 kilohm, ± 10%, 1/4 W 1-945000-045 ' 01121 C84720 

---, 

I 'Resistor, fixed, composition, 
R13 470 ohm, ± 10%, 1/4 W 1-945000-033 01121 I C84711 

I 

'Resistor, fixed, composition, 

I R14 470 ohm, .:!: 10%, 1/4 W 1-945000-033 01121 C84711 

Resistor, fixed, composition, selected, 
15 62 ohm nominal, ± 5%, 1/4 W 1-945000-133 01121 C86205 

Resistor, fixed, composition, selected, 
R16 110 ohm nominal, ± 50/0, 1/4 W 1-945000-139 01121 C81115 

----
Resistor, fixed, composition, selected, 

R17 110 ohm nominal, ± 5%, 1/4 W 1-945000-139 01121 C81115 

Resistor, fixed, composition, 
R18 4.7 kilohm, + 10%, 1/4 W 1-945000-045 01121 C84721 

Resistor, fixed, composition, 
R19 1 kilohm, ± 10%, 1/4 W 1-945000-037 01121 rBl021 
~~istor, fixed, composition, 

-

R20 470 ohm, ± 10%, 1/4 W 1-945000-033 01121 CB4711 
- ~ 
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T obi e 6-13. Parts List for Model RFM-11 A 

A1A2 - RF SWITCH ASSEMBLY 
___ 6_" 

Ref. Descri ption 
Singer Mfr. Mfr. 

Desig. Part No. Code No. Part No. 

Resistor, fixed, composition, 
R21 2.7 kilohm, .:!: lOOk, 1/4 W 1-945000-042 01121 CB2721 

R22 Not Used .. 

Resistor, fixed, composition, selected, 
R23 110 ohm nominal, + 5%, 1/4 W 1-945000-139 01121 C81115 

Resistor, fixed, composition, selected, 
R24 62 ohm nominal, .:!: 5%, 1/4 W 1-945000-133 01121 CB6205 

-.~ .. 

Resistor, fixed, composition, selected, 
R25 110 ohm nominal, ± 50/0, 1/4 W 1-945000-139 01121 C81115 -. 

Resistor, fixed, composition, 
R26 220 ohm, + 5°k , 1/4 W 1-945000-146 01121 CB2215 

W1 Cable assembly, 4 7/8 in., B NC to 1-004849-00 1 88869 
t-. termination 

W2' Cable assembly, 9 in., BNC to termination 1-004851-001 88869 

W3 fable ~,sembly, 9 3/8 in., BNC to 1-004850-001 88869 
'ermina'ian 

-
W4 Cable assembly, 12 in., BNC at one end 1-004900-00 1 88869 
t-. 

._" -

.. - ~ . ---- f--

-

-----
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Table 6-13. Parts List for Model RFM-llA 

AIA2A 1 - BROADBAND AMPLIFIER ASSEMBLY 

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

-
Capacitor, fixed, electrolyti c, 

Cl 1.0 JJF, ± 20%, 50 Vdc 1-9oo115~003 12954 DIROGSA50M 
--

Capacitor, fixed, electrolytic, 
C2 1 ' .uF, + 20ok, 15 Vdc 1-900115-003 12954 DIROGSA50N 

-

K:3 
Capacitor, fixed, electrolytic, 
0.1 »F, ± 20%, 50 Vdc 1-900115-002 12954 DR10GSA50M 

Capacitor, fixed,' electrolytic, 
C4 0.1 .uF, + 20ok, 50 Vdc 1-900115-002 12954 DR10GSA50M 

Capacitor, fixed, electrolytic, 
C5 O. 1 .uF, ± 20%, 50 Vdc 1-900115-002 12954 DR10GSA50M 

Capacitor, fixed, el ectrolyti c, 
C6 1 .0 .u F, ± 20%, 50 V dc 1-900115-003 12954 DIROGSA50M 

Capacitor, fixed, electrolytic, 
C7 1.0 »F, + 20% , 50 V d c 1-900115-003 12954 DIROGSA50M 

Capacitor, fixed, electrolytic, 
C8 O. 1 »F, ± 20ok, 50 V d c 1-900115-002 12954 DRIOGSA50M 

Capacitor, fixed, electrolytic, 
C9 0 •. 1 .u F, + 20%, 50 V d c 1-900115-002 12954 DR10GSA50M 

Capacitor, variable, ceramic, 
Cl0 1 .7 pF to 10 pF, 500 Vdc 1-900113-002 91293 9301 

Capacitor, variable, ceramic, 
Cl1 1 .7 pF to 10 pF, 500 Vdc 1-900113-002 91293 9301 -

Capacitor, fixed, mica, selected, 
C12 5 pF nominal, ± 10%, 500 Vdc 1-900003-004 72136 DM15 

Capacitor, fixed, electrolytic, 
C13 1.0 ..uF, + 20%, 50 Vdc 1-900115-003 12954 DIROGSA50M 

Inductor, fixed, 
Ll 1 mH, + 10%, 139 rnA 1-906016-049 OooOJ DR-lOCO 
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Table 6-1a Parts List for Model RFM-llA 

._-_ .. _----_ .. _--_ .•. _-

A1A2Al - BROADBAND AMPLIFIER ASSEMBLY ----' 

Ref. Description 
Singer Mfr. Mfr. 

Desig. Part No. Code No. Part No. 

I --

Inductor, fixed, selected 
L2 8 turns nom i no I 1-403283-007 88869 
-----~----c-----.--... ---.. --_ .... -- -.----

Inductor, fixed, 
L3 .,--- 1 mH, + 10°A" 139 mA 1-906016-049 OOOOJ DR-l000 

Inductor, fixed, selected, 
L4 4 turns nom i no I 1-403283-001 88869 

( 

Ql Transistor l sificon l PNP 1-958000-002 04713 2N3906-5 

! 

IQ2 Transistor, si Ii con, NPN 1-958018-001 02735 2N5179 
-

S1-. Transistor , silicon, PNP 1-958000-002 o.4Z13 2N3906-5 

Q4 Transistor, silicon, NPN 1-958064-001 73445 A486 
f--. 

Resistor, fixed, composition, 

Rl 16 ohm . , .::!:. 5%, 1/4 W 1-945000-119 01121 CB1605 

R2 Not used - .. "--

R3 Not used - . - . -_. 

R4 
Resistor, fixed, composition, 
1.5 kilohm, + 5°A" 1/4 W 1-945000-166 01121 CB1525 

.----r-. 

Resistor, fixed, composition, 
R5 3.6 kifohm, ± 5°A" 1/4 W 1-945000-175 01121 C83625 
r-' 

Resistor, fixed, composition, 
R6 150 ohm, ± 5°A" 1/4 W 1-945000-142 01121 CB1515 

Resistor, fixed, composition, 
R7 3.9 kilohm, ± 5°A, I 1/4 W 1-945000-176 01121 C83925 
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Table 6-13 Parts List for Model RFM-11A 

! 

A1A2A1 - BROADBAND AMPLIFIER ASSEMBLY 

Ref. Description 
Singer Mfr. Mfr. 

Desig. Part No. Code No. Part No. 

Resiistor, fixed, composition, selected, 
R8 3301 oh,m nominal, .± 5%, 1/4 W 1-945000-150 01121 CB3315 

-
Resistor, fixed, composition, 

R9 1.5 kilohm. + 5%l 1L4 W 1-945000-166 01121 CB1525 

Resistor, fixed, composition, 
R10 7.5 kilohm, .± 5°!c" 1/4 W 1-945000-183 01121 CB7525 

Resistor, fixed, composition, 
R11 75 ohm, + 5°!c" 1/4 W 1-945000-135 01121 CB7505 .-

Resistor, fixed, composition, 
R12 3.9 kilohm, .± 5°!c" 1/4 W 1-945000-176 01121 CB3925 

Resistor, fixed, composition, selectecf, 

R13 - 180 ohm nominal, .± 5°!c" 1/4 W 1-945000-144 01121 CB1815 

R14 
Resistor, . fixed, composition, sel ected, 
47 ohm nominal, ±5%, 1/4 W 1-945000-130 01121 CB4705 

R15 Not Used 

R16 Not Used 
-, 

1 
i 

jR17 Not Used 

Resistor, fixed, composition, serected, 
R18 1 kilohm nominal, -J.. 5%, 1/4 W 1-945000-162 01121 CB1025 

Resistor, fixed, composition, selected, 
R19 1 kilohm nominal, .:I:: 5%, 1/4 W 1-945000-162 011'21 CB1025 

I . ~ 

{ 
.... 

I 
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Table 6-13. Parts List for Model RFM-llA 

- -
A3 - 11.0/2.0 MHz IF AMP. ASSEMBLY --

~f. Description Singer M:q Mfr. 
)ig. Part No. Code No. Part No. 

Al 

Capacitor, fixed, plastic, 
Cl 0.01 ..uF, ± 20%, 250 Vdc 1-900001-001 73445 C280A~ 

---

Capacitor, fixed, plastic 
C2 0.01 .uF, ± 20%, 250 Vdc 1-90000 1-00 1 73445 C280AE 

Capacitor, fixed, mica, 
C3 680 pF, + 5%, 300 Vdc 1-900003-052 72136 DM15 

Capacitor, fixed, plastic, 
C4 O. 1 ..uF, ± 20%, 250 Vdc 1-900001-013 73445 C280AE 

Capacitori fixed, mica, 
C5 680 pF, ± 5%, 300 Vdc 1-900003-052 72136 DM15 

Capacitor, fixed, mica, 
C6 270 pF, ± 5%, 500 Vdc 1-900003-041 72136 DM15 

Capacitor, fixed, plastic, 
C7 0.01 »F, ± 20%, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, I 
I 

C8 0.01 ,uF, ± 20%, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 
C9 0.01 .uF, ± 20%, 250 Vdc 1-900001-001 73445 C280AE 

-"-~. 

Capacitor, fixed, plastic, I 
Cl 0 0.01 .uF, ± 20%, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fi xed, plastic~ 
Cl 1 0.01 .uF, ± 20%, 250 Vdc 1-900001-001 73445 C280AE 

-
Capacitor, fixed, plastic, 

Cl 2 0.01 ,uF, ± 20%, 250 Vdc 1-900001-001 73445 C?ROAE 

Capacitor, fixed, plastic, 
1-900001-001 73445 C280AE :3 0,,01 ).IF, ± 200/0, 250 Vdc Cl 

. - 1--. -

Capacitor, fixed, plastic, 
Cl 4 O"Ol,uF, ± 20%, 250 Vdc 1-900001-001 73445 C280AE 

----
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Tabl e 6-1;3 Parts List for Model RFM-ll A 

-.----.-~-,-- ... ---.. ------------.. -.-------~----~---.---_._-----_ ... _----
I 
I A1A3 - 11,,0/2.0 MHz IF AMP ASSEMBLY 
I ---.-------- .. -.-.----.-.--.--.-'..----.------....---~--

I Ref. Description 
I Desig. 
i 

Singer 
Part No. 

Mfr. 
Code No. 

Mfr. 
Part No. 

j ----.---f-.----._----_. ___________ -+---_____ +--__ . __ +--___ _ 

I Capacitor, fixed, plqstic, 
1 C15 O.Ol.uF, ±20%

, 250 Vdc 1-900001-001 73445 C280AE \ .--.----- -'- -------1---- ,---I--------.+---= 
i Capacitor, fixed, plastic, 

C16 0.01 .JJF, ± 20%, 250 Vdc 1-9OO001~001 73445 C280AE 

---~------_ --__ --__ --__ --__ --__ --__ --__ -++_--___ - ___ ~~~-_:~--------_-_-_--_~~--C-2-~-A-E---J I Capacitor, fixed, plastic, 1 

! C17 0.01 .uF, .± 20%, 250 Vdc 1-900001-001 73445 1_.-
j 

i I 
- C280AE I 

--j 
I 

_----+_Cf80AE ___ 1 

Capacitor, fixed, plastic I C18 O.Ol.uF, ± 20%, 250 Vdc 1-900001-001 73445 

Capacitor, fixed, plastic, I 

C19 0.01 ,uF, .± 20%, 250 Vdc 1-900001-001 73445 ----_. - ._-----
Capacitor, fixed, plastic, 

C20 0.01 ,uF, ± 20%, 250 Vdc 1-900001-001 73445 -----
Capacitor, fixed, plastic, 

C21 0.01 .uF, ± 20%, 250 Vdc 1-900001-001 73445 --_._. -- ------
Capacitor, fixed, plastic, 

C22 ._----- 0.01 ..uF,* 20%, 25_0_V_d~c ___ _ 1-900 73445 
--~~~~~-L4--

Capacitor, fix~, plastic, 
C23 0.01 ,u F, .± 20%, 250 V dc 1-900001-001 

C280AE 

C280AE 

I 
I ! C280AE 

I 

_23445 __I C280AE ~~ 
Capacitor, fixed, plastic, I -l 

_C2._4_-I--_0_. 0_1 . .u F, ± 20 %, 250 V ~:.=:c __ . ___ -t----:l~-..:....:90::..:0:..::.0..=_0 1-=-.--=..0.=..0 1-=--~r--=-7-=-344....:.....:..::5 ---i C280AE 

Capacitor, fixed, plastic, 
0.01 ,uF, ± 20%, 250 Vdc 1-900001-001 73445 C280AE I C25 

.----- -.--------.------------t 
Capacitor, fixed, mica, 

C26 680 pF, ± 5°k, 300 Vdc 
..... _ ...... -._.- .-.----.-.------.----~-----.---,---+ 

Capacitor, fixed, mica' 
C27L270 pF, .± 5%, 500 Vdc 

1-900003-52 

1-900003-041 
------_ .. 

1-900001-001 
~28-1 i~r,-~~~r~:~i ~i~t~~~-~-----

.. _-- ------------- -_.-._-_._--,-_-!---.---_ .. -

·----'-----+------··---1 

72136 

72136 

73445 ------_.-

DM15 

DM15 

._-
I 

-I 
------i 

I 
C280AE I 
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Tab I e6-13. Parts List for Model RFM-11 A 

A1A3 - 11.0/2.0 MHz IF AMP. ASSEMBLY 
---

Ref. Descri ption 
Singer Mfr. Mfr. 

De:sig. Part No. Code No. Part No. 

C29 
Capacitor, fixed, plastic, 
0.01 .uF, ± 200k, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 
C30 0.01 ,uF, .± 20%, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 

I

C31 0.01 .uF, + 20%, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed,' plastic, 
~C32 0.01 ).IF, ± 20%, 250 Vdc 1-900001-001 73445 C280AE 
1 
fi Capacitor, fixed, plastic, .~ 
~C33 0.01 ..oF, .±;. 20%, 250 Vdc 1-900001-001 73445 C280AE 
~ 
i 

Capacitor, fixed, plastic, ~, 

!:C34 O.Ol,uF, ± 20%, 250 Vdc 1-900001-001 73445 C280AE ( 

~ 
~ 

t Capacitor, fixed, plastic, 
~35 O. 0 1 ,u F, ± 200k, 250 Vdc 1-900001-001 73445 C280AE 
h 
~ Capacitor, fixed, plastic; 

IC36 0.01 .,uF, ± 20%, 250. Vdc 1-90000 1-00 1 73445 C280AE 

Capacitor, fixed, plastic, 
C37 0.01 .,uF, ± 20%, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 
1-900001-001 73445 C280AE C38 0.01 .uF, + 20%, 250 Vdc 

r' 

Capacitor, fixed, mica, 
1-900003-043 72136 OM15 C39 330 pF, ± 5%, 500 Vdc 

Capacitor, fixed, mica, 100 pF, 
<:40 ± 5%, 500 Vdc 1-900003-030 '72136 OM15 _. 

Capacitor, fixed, mica, 
t41 1200 pF, ± 5% 1-900003-057 '72136 OM15 
~' 

Capacitor, fixed, plastic, 
1-900001-013 '73445 C280AE C42 O. 1 )JF, ± 200/0,250 Vdc 
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Tabl e 6-13. Parts List for Model RFM-l1 A 

A1A3 - 11.0/2.0 MHz IF AMP. ASSEMBLY 

Ref. Description 
Singer Mfr. Mfr. 

Desig. Part No. Code No. Part No. 

" 

C43 
Capacitor, fixed, plastic, 
0.1 ).IF, ± 20%, 250 Vdc 1-900001-013 73445 C280AE 

Capacitor, fixed, plastic, 
C44 O. 1 ~F, + 20ok, 250 Vdc 1-900001-013 73445 C280AE 

Capacitor, fixed, plastic, 
C45 0.1 .uF, .± 20%, 250 Vdc 1-900001-013 73445 C280AE 

Capacitor, fixed,' mica, 
C46 120 pF, ± 5%, 500 Vdc 1-900003-032 72136 DM15 

Capacitor, fixed, mica, 
C47 120 pF, ± 50/0, 500 Vdc 1-900003-032 72136 DM15 

Capacitor, fixed, plastic, 
C48 o. 1 ..oFf. ± 20%, 250 Vdc 1-900001-001 73445 C280AE 

C49 
Capacitor, fixed, plastic, 
0.001 .,uF, + 200k, 250 Vdc 1-900001-030 73445 C280AE 

Capacitor, fixed, plastic, 
C50 O. 1 ",uF, ± 20%, 250 Vdc 1-900001-0,13 73445 C280AE 

Capacitor, fixed, plastic, 
C51 O.Ol,uf, + 20%, 250 Vdc 1-90000 1-00 1 73445 C280AE 

CR1 Diode, germanium, 1 N273 1-913005-001 03877 1N273 

CR2 Diode, germanium, 1 N273 1-913005-00'1 03877 1N273 

CR3 Diode, si '.i con, switching 1-913074-001 80795 ITT244 

CR4 Diode, silicon, switching 1-913074-001 80795 ITT244 

CR5 Diode, silicon, switching 1-913074-001 80795 ITT244 
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Table 61-3. Parts List for Model RFM-11A 

.-' 

A1A3 - 11.0/2.0 MHz IF AMP ASSEMBLY 
-- ---

Ref. Description 
Singer Mfr. Mfr. 

Desig. Part No. Code No. Part No. 

-

CR6 Diode, silicon, switching 1-913074-001 80795 ITT244 
-

CR7 Diode, silicon, switching 1-913074-001 80795 ITT244 
-" 

CR8 Diode, silicon, switching 1-913074-001 80795 ITT244 

CR9 Diode, silicon, switching 1-913074-001 80795 ITT244 

CR10 Diode, germa n i um, 1N273 1-913005~001 03877 lN273 

CR11 Diode, silicon, switching 1-913074-001 80795 ITT244 
1-' 

CR12 Diode, si licon, switching 1-913074-001 80795 ITT244 

CR13 Diode, silicon, switching 1-913074-001 80795 ITT244 
1-. 

CR14 Diode, germanium, 1 N2~3 1-913005-001 03877 lN273 

Fl.l Filter, crystal, 11 MHz 1-403279-001 88869 

, Ll Inductor, veri'able, 0.3)JH to 0.5 uH 1-403586-001 88869 

l2' Inductor, variable, 1 • 3 .,u H to 1. 8 u H 1-906006-006 88869 
-

L3: 'Inductor, fixed, 330 .u H , .±. 10% 1-906038-001 OOOOF C-l017-47 
_. 

L4· rnductor, fixed, 330 .,uH, ± 10% 1-906038-001 OOOOF C-l017-47 
"--
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Tabl e 6-13 Parts List for Iv\odel RFM-l1 A 

A1A3 - 11.0/2.0 MHz IF AMP. ASSEMBLY 

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

L5 Inductor, fixed, 330 ),IH, ± 10% 1-906038-001 OOOOF C-l017-47 

L6 Inductor, fixed, 330..uH, ± 10% 1-906038-001 OOOOF C-l017-47 

L7 Inductor, fixed, 330 )JH, ± 10% 1-906038-001 OOOOF C-l017-47 

L8 Inductor, variable, 1.3,uH to 1.8 uH 1-906006-006 88869 

L9 Inductor, fixed, 330.uH, .± 10% 1-906038-001 OooOF C-l01'7-47 

Ll0 Inductor, fixed, 330.uH, ± 10% 1-906038-001 OOOOF C-l017-47 

Lll Inductor, fixed, 330 pH, ± 10% 1-906038-001 OOOOF C-l017-47 

L12 Inductor, fixed, 330.uH, + lOOk 1-906038-001 OooOF C-l017-47 . 

L13 Inductor, variable, 1.3,uH to 1. 8 uH 1-906006-006 88869 

L14 Inductor, fixed, 85,uH, .± 5% 1-906022-009 OooOF 13-85-5 

Q] Transistor, silicon, NPN, 2N5179 1-958018-001 03606 2N5179 

Q2 Transistor, silicon, NPN, 2N5179 1-958018-001 03606 2N5179 

Q3 Trans i stor , silicon, NPN, 2N5179 1-958018-001 03606 2N5179 

Q4 Transistor silicon, NPN, 2N5179 1-958018-001 03606 2N5179 I 
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Table6~ 13 • Parts List for Model RFM-ll A 

A1A3 - 11.0/2.0 MHz IF AMP. ASSEM8LY 

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

-.-

Q5 Transistor, si Ii con, NPN, 2N5179 1-958018-001 03606 2N5179 

Q6 Trans istor , s iii con, NPN, 2N5179 1-958018-001 03606 2N5179 
--

Q7' lr'ansistor, silicon, NPN, 2N5179 1-958018-001 03606 2N5179 

Q8 Trans istor , si licon, NPN, 2N5179 1-958018-001 03606 2N5179 

Q9 Transistor , silicon, NPN, 2N3904 1-958000-001 04713 2N3904-5 1-. 

Rl 
Resistor, fixed, composition, 
100 ohm, ± 10%, 1/4 W 1-945000-025 01121 C81011 

R2 
Resistor, fixed, composition, 
~.2 kilohm, ± 10%,1/4 W 1-945000-041 01121 C82221 _. 
Resistor, fixed, composition, 

R3 33 ohm + 10%, 1/4 W 1-945000-019 01121 C83301 , -
Res istor , fi xed, compos i t i on, 

R4 470 ~m, + lOOk, 1/4 W 1-945000-033 01121 C84711 

R5 
Resistor, fixed, composition, 
270 ohm, ± 10%, 1/4 W 1-945000-030 01121 C82711 

Resistor, fixed, composition, 
1-945000-037 01121 C81021 ~6 1 kilohm, ± lOOk, 1/4 W 

Resistor, fixed, composition, 
C85621 R7 5.6 kilohm, + 10%, 1/4 W 1-945000-046 01121 

Resistor, fixed, composition, 
C83301 R8 33 ohm, ± 10%, 1/4 W 1-945000-019 01121 

R9 
Resistor, fixed, composition, 
2.7 kilohm, ± 10%, 1/4 W 1-945000-042 01121 C82721 
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Table 6-13. Parts List for Model RFM-11A 

A1A3 - 11.0/2.0 MHz IF AMP. ASSEMBLY 

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

Resistor, fixed, composition, 
Rl0 100 ohm, ± 10%, 1/4 W 1-945000-025 01121 CB10l1 

Resistor, fixed, composition, 
Rl1 430 ohm, .± 5%, 1/4 W 1-945000-153 01121 C84315 

Resistor, fixed, composition, selected, 
R12 . 180 Ohril nominal, ± lOOk, 1/4 W 1-945000-028 01121 C81811 

Resistor, fixed, composition, 
R13 100 ohm, .± lOOk, 1/4 W 1-945000-025 01121 C81011 

Resistor, fixed, composition, 
R14 4.7 kilohm, ± look, 1/4 W 1-945000-045 01121 C84721 

Resistor, fixed, composition, 
R15 33 ohm, ± 10%, 1/4 W 1-945000-019 01121 C83301 

Resistor, fixed, composition, 
R16 2.7 kilohm, ± look, 1/4 W 1-945000-042 01121 C82721 

Resistor, variable, composition, 
R17 500 ohm, .± 30%, 1/5 W 1-945007-003 71450 X201 

R18 
Resistor, fixed, composition, 
100 ohm, ± 10%, 1/4 W . 1-945000-025 01121 CB10l 

Resistor, fixed composition, 
R19 47 kilohm, ± look, 1/4 W 1-945000-057 01121 C84731 

Resistor, fixed, composition, 
R20 47 kilohm . + 10%, 1/4 W 1-945000-057 0,121 C84731 

. " 
Resistor, fixed, composition, 

R21 5.6 kilohm, ± 10%, 1/4 W 1-945000-046 01121 CB5621 

Res i stor , fi xed, compos i ti on, 
R22 33 ohm, .:i; 10%, 1/4 W 1-945000-019 01121 C83301 

Resistor, fixed, composition 
R23 470 ohm, ± 10%, 1/4 W 1-945000-033 01121 C84711 
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Table 6-13 Parts List for Model RFM-llA 

A1A3 - 11.0/2.0 MHz IF AMP. ASSEMBLY 

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

.. 

R24 
Resistor, fixed, composition, 
2.2 kilohm, .± 10%, 1/4 W 1-945000-041 01121 CB2221 

R25 
Resistor, fixed, composition, 
560 ohm, ± 10%, 1/4 W 1-945000-034 01121 C85611 

R26 
Resistor, fixed, composition, 
560 ohm, ± 10%, 1/4 W 1-945000-034 01121 CB5611 

Res i stor , fi xed, ct>mpos i ti on, 
R27 470 ohm, + lOOk l li4 W 1-945000-033 01121 CB4711 

Resistor, fixed, composition, 
R28 33 ohm, + 10%, 1/4 W 1-945000-019 01121 CB3301 f----

Resistor, fixed, composition, 
R29 470 ohm, .± 10%, 1/4 W 1-945000-003 101121 C84711 1---

Resistor, fixed, composition, 
R30 ~OO ohm, ± 10%, 1/4 W 1-945000-025 101121 C81011 

Resistor, variable, composition, 
71450 R31 500 ohm, ± 30%, 1/5 W 1-945007-003 X201 

--
Res i stor , fi xed, compos i t i on, 

R32 680 ohm, ± 10%, 1/4 W 1-945000-035 01121 CB6811 

Resistor, fixed, composition, 
R33 390 ohm, + 10%, 1/4 W 1-945000-032 01121 C83911 --

Resistor, fixed, co",position, 
R34 47 kilohm, + 10%, 1/4 W 1-945000-057 01121 C84731 

Resistor, fixed, compo.sition, 
1-945000-050 ()1121 C81231 R35 12 kilohm, + 10%, 1/4 W 

Resistor,· fixed, composition, 
1-945000-019 ()1121 C83301 R36 33 ohm, + lOOk, 1/4 W 

f----
," .~ 

Resistor, fixed, composition, 
R37 ·4.7 kilohm, + lOOk, 1/4 W 1-945000-045 ()1121 C84721 
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Table 6-13. Parts List for Model RFM-11A 

A1A3 - 11.0/2.0 MHz IF AMP ASSEMBLY 
---

Mfr. 
: 

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

... 

Resistor, fixed, composition, 
R38 680 ohm, ± 10%, 1/4 W 1-945000-035 01121 C86811 

Resistor, fixed, composition, 
R39 100 ohm, ± 10%, 1/4 W 1-945000-025 01121 C81011 

R40 
Resistor, variabre, composition, 
500 ohm, ,;I; 30%, 1/5 W 1-945007-003 71450 X201 

Resistor, fixed, composition, 
R41 47 kifohm, .± 10%, 1/4 W 1-945000-057 01121 C84731 

R42 
Resistor, fixed, composition, 
680 ohm, + 10%, 1/4 W 1-945000-035 01121 C86811 

Resistor, fixed, composition, 
R43 680 ohm, .± 10%, 1/4 W 1-945000-035 01121 C86811 

Resistor, fixed, composition, 
R44 33 ohm, ± 10%, 1/4 W 1-945000-019 01121 CB3301 

Res'istor, fixed, composition, 
R45 390 ohm, + 10%, 1L4 W 1-945000-032 01121 C83911 

Resistor, fixed, composition, 
R46 100 ohm, ± 10%, 1/4 W 1-945000-025 01121 CB101l 

Resistor, variable, composition, 
R47 250 ohm,' + 30%, 1/5 W 1-945007-002 71450 X201 

R48 
Resistor, fixed., composition, 
47 kiJ~hm, ± 10%, 1/4 W 1-945000-057 01121 C84731 -

'R49 
Resistor, fixed, composition, 
1 kofohm, + 10%, 1/4 W 1-945000-037 01121 C81021 

Resistor, fixed, composition, 
R50 47 kilohm, ± 10%, 1/4 W 1-945000-057 01121 C84731 

Resistor, fixed, composition, 
R51 33 ohm, ± 10%, 1/4 W 1-945000-019 01121 C83301 

- -
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Table 6-13. Parts List for Model RFM-11A 

A1A3 - 11.0/2.0 MHz IF AMP ASSEMBLY 

R4~f. Description Singer Mfr. Mfr. 
De:sig. Part No. Code No. Part No. 

Resistor, fixed, composition, . 
R52 22 kilohm, ± 10%, 1/4 W 1-945000-053 01121 CB2231 

Resistor, fixed, composition, 
R5:3 10 kilohm, ± 10%, 1/4 W 1-945000-0:49 01121 CB1031 

R5·4 
Resistor, fixed, composition,' 
100 ohm, .:!: 10%, 1/4 W 1-945000-025 01121 CB10ll 

R.esistor, fixed, composition, 
R5.5 470 ohm, ± 10%, 1/4 W 1-945000-033 01121 C84711 

Resistor, fixed, composition, selected, 
1-945000-033 01121 C84711 R56 470 ohm nominal, ± 10%, 1/4 W 

Resistor, fixed, composition, 
R57 10 kilohm, ± 10%, 1/4 W 1-945000-049 01121 C81031 

Resistor, fixed, composition, 
R58 6.8 kilohm,' .:!: 10%, 1/4 W 1-945000-047 01'121 C86821 _. 

R5~~ 
Resistor, fixed~ cOi~sition, 
33 ohm, ! 100

0, 1 . W 1-945000-019 01121 CB3301 

Resistor, fixed, composition, 
R60 10 kilohm, + 10%, 1/4 W 1-945000-049 01121 CB1031 

Res i stor , fi xed , compos i t ion, 
R61 2.7 kilohm,± 10%, 1/4 W 1-945000-042 01121 C82721 

Res i stor , fi xed, comP.Qs i t i on, 
R6~~ 100 ohm, ± 10%, 1/4 W 1-945000-025 01121 CB10ll 

Resistor, fixed, comp'osition, 
R63 150 ohm, ± 10%, 1/4 W 1-945000-027 01121 CB1511 

Ul Integrated circuit, balanced mixer 1-926007-026 01295 SN76514N 
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Table 6-13. Parts List for Model RFM-l1A 

A1A4 - BROADBAND AMPLIFIER AND DOUBLY BALANCED MIXER ASSEMBLY -_. 

Ref. Description 
Singer Mfr. Mfr ......... 

Desig. Part No. Code No. Part No. 

Capacitor, fixed, electrolytic, 
Cl 1.0 .uF, .:I; 20%, 50 Vdc 1-900 1 '5-003 12954 DIROGSA50M 

Capacitor, fixed, electrolytic, 
C2 0.1 .uF, ± 20%, 50 Vdc 1-900115-002 12954 DR10GSA50M 

Capacitor, fixed, electrolytic, 
C3 0.1 )JF, :±,20%, 50 Vdc 1-900 115-002 12954 DR10GSA50M 

Capacitor, fixed, electrolytic, 
C4 1.0 ,uF, + 20%, 50 Vdc 1-900115-003 12954 DIROGSA50M 

Ca~·,f.l :::itor, fixed, electrolytic, 
C5 O. lJlJF, .± 20%, 50 Vdc 1-900115-002 12954 DR10GSA50M 

Capacitor, fixed, electrolytic, 
C6 1.0 }JF, ± 20%, 50 Vdc 1-900 115-003 . 12954 DIROGSA50M 

I Capacitor, fixed, electrolytic, 
C7 1.0 ,uF, ± 20ok, 50 Vdc 1-900115-003 12954 DIROGSA50M 

. Capacitor , fixed, electrolytic, 
C8 0.1 ,.uF, + 20ok, 50 Vdc 1-900115-002 12954 DRIOGSA50M 

Capacitor, fixed, electrolytic, 
C9 0.1 )JF, ± 20%, 50 Vdc 1-900 115-002 12954 DR10GSA50M 

Capacitor, variable, ceramic, 
Cl0 1.7 pF to 10 pF, 500 Vdc 1-900113-002 91293 9301 

Capacitor, variable, ceramic, 
Cl1 1.7 pF to TO pF, 500 Vdc 1-900113-002 91293 9301 

Capacitor, fixed, mica, selected, 
C12 5 pF nominal, +10%, 500 Vdc 1-900003-004 72136 DM15 

Capacitor, fixed, electrolytic, 
C13 1.0 )JF, ± 20%, 50 Vdc 1-900115-003 12954 DIROGSA50M 

Capacitor, fixed, electrolytic, 
C14 O. r )JF, + 20%, 50 Vdc 1-900115-002 12954 IDR10GSA50M , 
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Table 6-13. Parts List for Model R.FM-llA 

,-.., 

A1A4 - BROADBAND AMPLIFIER AND- DOUBLY BALANCED MIXER ASSEMBLY 

Ref. Description 
Singer Mfr. Mfr. 

Desfg. Part No. Code No. Part No. 

Capacitor, fixed, electrolytic, 
C1S 0.1 .uF, ± 20%, SOVdc 1-9OO11S-002 12954 DR10GSASOM 

Capacitor, fixed electrolytic, 

C16 O. 1 ~F, ~OOk, 50 Vdc 1-900115-002 12954 DR10GSA50M 

Capacitor, fixed, electrolytic, 
C17 1.0~F, ± 20%, SO Vdc 1-9OO11S-003 12954 DIROGSA50M 

C18 
Ca~citor, fixed,: electrolytic, 
1. »F, ± 20%, 50 Vdc 1-900 11S-003 12954 DIROGSA50M 

Capacitor, fixed, electrolytic, 
C19 O. 1 ,uF, ± 200k, 50 Vdc 1-9OO11S-002 12954 DR10GSASOM 
-' 

Capacitor, fixed, electrolytic, 1-9OO11S-002 12954 DR10GSASOM 
C20 O. 1 .uF, ± 20%, 50 Vdc 

Capacitor, fixed, electrolytic, 
C21 ~. 1 IJF, ±. 20%, 50 Vdc 1-900 115-002 12954 DR1OGSASOM 

Capacitor, variable, ceramic, 
C22 1.7 pF, to 10 pF, SOO Vdc 1-900113-002 91293 9301 

1--

Capacitor, fixed, mica, sel ected, 
C2:3 5 pF nominal, ± look, 500 Vdc 1-900003-004 72136 DM15 

C24 
. Capacitor, variable, ceramic, 
1 .. 7 pF to 10 pF, SOO Vdc 1-900 113-002 91293 9301 

Capacitor, fixed, ~Iectrolytic 
C2S 1~0 .,uF, ± 20%, SO Vdc 1-9OO11S-003 12954 DIROGSA50M 

1-. 

Capacitor, fixed, mica, selected, 
1-900003-000 72136 C26 (may be omitted) DM15 

Capacitor, fixed, plastic, 
C27 0.047..uF, + 20%, 250 Vdc 1-900001-009 7344S C280AE 

1--. 
.. 

C28 
Capacitor, fixed, ceramic, selected, 

...9.5121 MC (ma~ be omitted) l-QnnnAA_nnn 
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Table 6-13t Parts List for Model RFM-l1A 

A1A4 - BROADBAND AMPLIFIER AND DOUBLY BALANCED MIXER ASSEMBLY ---

Ref. Description 
Singer Mfr. Mfr. 

Desig. Part No. Code No. Part No. 

C29 
Ca~citor, fixed, electrolytic, 
1. )JF, ± 20%, 50 Vdc 1-900115-003 12954 DIROGSA50M 

Capacitor, fixed, electrolytic, 
\ 

C30 O. 1 ,uF, .± 200k, 50 Vdc 1-900115-002 12954 DR10GSA50M 

Capacitor, fixed, electrolytic, 
C31 1.0 JJF, .± 20%, 50 Vdc 1-900 115-003 12954 DIROGSA50M 

Capacitor, fixed, mica, selected, 
C32 5 pF nominal, ± 10%, 500 Vdc 1-900003-004 72136 DM15 

Capacitor, fixed, electrolytic, 
C33 0.1 ).IF, ± 200/0, 50 Vdc 1-900115-002 12954 DR10GSA50M 

-

Capacitor, fixed, mica, selected, 
C34 10 pF nominal, ± 1..Q°k, 500 Vdc 1-900003-008 . 72136 DM15 

Capacitor, fixed, electrolytic, 

C35 1.0 )JF, ± 200/0, 50 Vdc 1-900115-003 12954 DIROGSA50M 
-

-Capacitor, fixed, electrolytic, 
C36 O. 1 ,oF, ± 200k, 50 Vdc 1-900115-002 129.54 DR1OGSA50M 

C37 
Capacitor, fixed, mica, 

DM15 1.0 DF, + 0.5 DF, 500 Vdc 1 -Yl Jt JlJlJ:1-nn 1 7?1~ 

Capacitor, fixed, electrolytic, 
C38 1.0 ).IF, + 200k, 50 Vdc 1-900115-003 12954 DIROGSA50M 

Capacitor, fixed, electrolytic, 
C39 1.0 ,u~, + 200k, 50 Vdc 1-900115-003 12954 DIROGSA50M 

CRl Diode, back, silicon 1-913026-003 03508 BD-3 
-

:l 

CR2 Diode, switching, silicon 1-913074-001 80795 ITT244 

CR3 Diode, switching, silicon 1-913074-001 80795 tTT244 
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Tabl e 6-13. Parts· List for Model RFM=ll A 

-

,A1A4 - BROADBAND AMPLIFIER AND DOUBLY BALANCED MIXER ASSEMBLY -------

Ref. 'Description 
Singer Mfr. Mfr. 

Desig. Part No. Code No. Part No. 

CR4 Diode, silicon 1-913007-001 03508 1 N4148 

CR5 Diode, silicon 1-913007-001 03508 1 N4148 
" 

CR6 Diode, germanium 1-913005-001 03877 lN273 

Ll Inductor, fixed, 1000 .-uH, .± 10%, 139 mA 1-906016-049 OOOOJ DR1000 

1L2 Inductor, fixed, selected, 8 turns nominal 1-403283-007 88869 

!L3 Inductor, fixed, 1000 .AJH, +10%, 139 mA 1-906016-049 OOOOJ DR1000 

L4 Inductor, fixed, selected, 4 turns nominal 1-403283-001 88869 

L5 Inductor, fixed, 1000 )JH, .± 10%, 1,39 mA 1-906016-049 OOOOJ DR1000 

L6 Inductor, fixed, selected, 8 turns nominal 1-903283-007 88869 

L7 Inductor, fixed, 470 . .uH, + 5% I 180 rnA 1-906032-045 16407 WEE470 

L8 Inductor, fixed, selected, 4 turns nominal 1-403283, .. 001 88869 

1L9 Inductor, fixed, selected, 4 turns nominal 1-4032'83-001 88869 

IL 10 Inductor, fixed, 1000,.uH, ± 10%, 139 mA 1-906016-049 OOOOJ DR1000 

Q1 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 
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Table 6-13. Parts List for Model RFM~ 11A 

A1A4 - BROADBAND AMPLIFIER AND DOUBLY BALANCED MIXER ASSEMBLY 

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

-

Q2 Transistor, silicon, NPN 1-958064-001 73445 A486 

Q3 Trans i stor , silicon, PNP 1-958000-002 04713 2N3906-5 
-

Q4 Transistor, silicon, NPN 1-958064-001 73445 A486 

Q5 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 

Q6 Transistor, silicon, NPN 1-958064-001 73445 A486 

Q7 Transistor, silicon, PNP 1-9580ooc~002 04713 2N3906-5 

Q8 Transistor, silicon, NPN 1-958080-001 04713 2N4427 

Q9 Transistor, si Ii con, NPN 1-958081-001 OooOH 501005-1 

Ql0 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 

Resistor, fixed, composition, 

Rl 1.5 kilohm, .± 5°k, 1/4 W 1-945000-166 01121 CB1525 

Resistor, fixed, composition, 
R2 3.6 kilohm, ± 5%,· 1/4 W 1-945000-175 01121 CB3625 

Resistor, fixed, composition, 
R3 150 ohm, .:!: 5%, 1/4 W 1-945000-142 01121 CB1515 

Res i stor , fi xed, compos i t i on, 
R4 3.9 kilohm, ± 5%, 1/4 W 1-945000-176 01121 CB3925 

Resistor, fixed, composition, selected, 
R5 150 ohm nominal, .±. 5%, 1/4 W 1-945000-142 01121 CB1515 
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Table 6-13. Parts List for Model RFM-11A 

A1A4 - BROADBAND AMPLIFIER AND DOUBLY BALANCED MIXER ASSEMBLY ---
Ref. Description 

Singer Mfr. Mfr. 
Desig. Part No. Code No. Part No. 

Resistor, fixed, composition, 
R6 16 ohm, .± 5%, 1/4W 1-945000-119 01121 CB1605 

Res i stor , fi xed, compos i ti on, 
R7 300 ohm, ± 5%, 1/4 W 1-956000-149 01121 C83015 

,. 

Resistor, fixed, composition, 
R8 300 ohm1 ± 5%, 1/4 W 1-945000-149 01121 CB3015 

Resistor, fixed, composition, 
R9 2.7 kilohm, '.± 5°k, 1/4 W ' 1-945000-172 01121 C82725 

Resistor, fixed, composition, I 

R10 ,3.3 kilohm, .± 5%, 1/4 W 1-945000-174 01121 CB3325 

Resistor, fixed, composition, 
I 

R11 150 ohm, ± 5%, 1/4 W 1-945000-142 . 01121 CB1S15 

Res istor , fi xed, compos i ti on, 
R12 :3.9 kilohm, .± 5%, 1/4 W 1-945000-176 01121 CB3925 

Resistor, fixed, composition, selected, . 
I 

! 

R13 270 ohm nominal, + 5°k, 1/4 W 1-945000-148 0],121 C82715 

Resistor, fixed, composition, 

R14 15 ohm, + 5°k, 1/4 W 1-945000-118 01121 CB1505 

Resistor, fixed, composition, 
R15 2.7 kilohm, + 5°k, 1/4 W 1-945000-172 01121 C82725 

Resistor, fixed, composition, 
R16 3.3 kilohm,' +5%, 1/4 W 1-945000-174 01121 C83325 

R17 
Resistor, fixedc:: coMition, 
150 ohm + 5 ~, 1 ~ W 

, '- 1-945000-142 01121 _CRl ,\1 '\ 

Resistor, fixed, com~ition, 
1-945000-176 01121 C83925 R18 3. 9 kilohm, ± 5°k, 1/4 W 

R19 
Resistor, fixed, com~ition, 
2000hmt ± 5°k, 1/ W 1-945000-145 01121 CB2015 
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Tabl e 6-13. Parts List for Model RFM-l1 A 

A'A4 BROADBAND AMPLIFIER AND DOUBLY BALANCED MIXER ASSEMBLY -_.--

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

Resistor, fixed, composition, selected, 
R20 1 kilohm nominal, + 5%, 1/4 W 1-945000-162 01121 CB1025 

Resistor, fixed, composition, 
R21 1.3 kilohm, ± 5%, 1/4W 1-945000-165 01121 CB1325 

-
Resistor, fixed, composition, 

R22 3.3 kilohm, ±.5%, 1/4W 1-945000-174 01121 C83325 

Resistor, fixed, composition, 
R23 27 ohm, + 5%, 1/4W 1-945000-124 01121 C82705 

Resistor, fixed, composition, 
R24 3.9 kilohm, .± 5°k, 1/4 W 1-945000-176 01121 C83925 

Resistor, fixed, composition, selected, 
R25 220 ohm nominal, .± 5°/9 1/4W 1-945000-146 01121 CB2215 

Resistor, fixed, composition, selected, 
R26 1 kilohm nominal, ± 5%, 1/4 W 1-945000-162 01121 C81025 

-

R27 
Resistor, fixed, composition, 
13 ohms, ±. 5%, 1/4 W 1-945000-117 01121 C81305 

Resistor, fixed, composition, 
R28 100 ohm, .± 5%, 1/4 W 1-945000-138 01121 CB1015 

. "Resistor, fixed, composition, 
R29 4.7 kilohm, + 5%,1/4 W 1-945000-178 01121 CB4725 

Resistor, fixed, composition, 
R30 560 ohm, ± 5%, 1/4 W 1-945000-156 01121 C85615 

Resistor, fixed, composition, selected, 
R31 68 ohm nominal, ± 5%, 1/4 W 1-945000-134 01121 CB6805 -

R32 
. Resistor, fixed, film,· .. 

49.9 ohm, ± 1%, li4 W 1-945016-068 72982 RN60D4990F 

R33 
Resistor, fixed, composition, 
51 ohms, .± 5%, 1/4 W 1-945000-131 01121 C851 05 
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Table 6-13 Parts List for Model REM-l1A 

.' 

A1A4 - BROAD8AND AMPLIFIER AND DOUBLY BALANCED MIXER ASSEMBLY 

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

Resistor, fixed, composition, 
R34 56 ohms, ±. 5°k, 1/4 W 1-945000-132 01121 C85605 

Resistor, fixed, composition, selected, 
R35 680 ohm nominal, .! 5%, 1/4 'If 1-945000-158 01121 C86815 

Resistor, fixed, composition, 
R36 430 ohms, .± 5%, 1/4 W 1-945000-153 01121 C84315 

Resistor, fixed, 'composition, 
R37 1 kilohm, ± 5°k, 1/4 W 1-945000-162 01121 C81025 

Resistor, fixed, composition, 
R38 430 ohm, .± 5%,1/4 W 1-945000-153 01121 C84315 

1-. 

Resistor, fixed, composition, 
R39 470 ohm, ± 5%, 1/4 W 1-945000-154 01121 C84715 

Resistor, fixed, composition, 
R40 .10 ohm, ± 5°k, 1/4 W 1-945000-114 01121 C81005 

1-. 

Resistor, fixed, composition, 
R41 2.4 kilohm, t 5%, 1/4 W 1-945000-171 01121 C82425 

Resistor, fixed, composition, selected, 
R42 110 ohm nominal, ± 5%". 1/4 W 1-945000-139 01121 C81115 

lResistor, fixed, composition, 
1R43 47 ohm, ± 5%, 1/4 W 1-945000-130 01121 C84705 

Resistor, fixed" composition, 
R44 1 kilohm, ± 5°k. 1/4W 1 _..t ...... A ..... "", _y.a.~1 II II 1_ 01121 C81025 

R45 
Resistor, fixed, composition, 
8.2 kilohm, + 5%, 1/4W 1-945000-184 01121 lKXjJ'Z",) 

R46 
Resistor, fixed, composition, 
4.7 kilohm, ± 5°k, 1/4 W 1-945000-178 01121 C84725 

I-

R47 Not used 
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Table 6-11 Pari's List for Model RFM-11A 

A1A4 - BROADBAND AMPLIFIER AND DOUBLY BALANCED MIXER ASSEMBLY 
I 
I 

Mfr. Mfr. Ref. Descri ption Singer 
Desig. Pari' No. Code No. Part No. 

R48 Not Used 

R49 Not Used 

Resistor, fixed, composition, 
R50 16 ohm, ± 5%, 1/4 W 1-945000-119 01121 CB1605 

Resistor, fixed, composition, 
R51 300 ohm, ± 5%, 1/4 W 1-945000-149 01121 CB3015 

Resistor, fixed, composition, 
R52 300 ohm, ± 5%, 1/4 W 1-945000-149 01121 CB3015 

Zl Mixer, doubly balanced 1-403411-001 88869 

Cl Capacitor, fixed, feedthru, 0.001 uF, 
Chassis -0 +100%, 500 Vdc 1-900038-001 01121 FB2BI02W 

C2 'Capacitor, fixed, feedthru, 0.001 uF, 
IChassis -0 +100%, 500 Vdc 1-900038-001 01121 FB28102W 

C3 Capacitor, fixed, feedthru, 0.001 uF, 
~hassis -0 +100%, 500 Vdc 1-900038-001 01121 FB2B 102w 

C4 Capacitor, fixed, feedthr:u".O.OOI uF, 
Chassis -0 +)00%, 500 Vdc 1-900038-001 01121 FB28102W 

FLI Fil1er, feedthru, . 
Chassis 100 MHz - 10 GHz 1-919011-004 72982 1202052 
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Tabl e 6-13 Parts List for Model RFM-l1 A 

AlAS - 700 MHz MULTIPLIER ASSEMBLY 
-------

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

Capacitor" fixed, plastic, 
Cl O~ 01 »F, .± 20%, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 
C2 0.01 »FI ± 20%, 250 Vdc 1-90000-001 73445 C280AE 

Capacitor, fixed, plastic, 
C3 0.1 »F, ± 2Ook, 250 Vdc 1-900001-013 73445 C280AE 

C4 
Capacitor, fixed, plastic, 
0.01 ~Fl + 20%l 250 Vdc 1-90000 1-00 1 73445 C280AE 

Capacitor, fixed, mica, 
C5 300 pF,.±5%, 500,Vdc 1-900003-042 72136 DM15 

Capacitor, ffxed, plastic, 
C6 0.01 ..uFi +20%, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic 
C7 ' 0.01 »F, ± 20%,250 v'dc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 
C8 O. 1 pF', ± 20%, 250· Vdc 1-900001-013 73445 C280AE 

Capacitor, fixed, plastic, 
C9 O. 1 ~uF, ± 20%, 250 Vdc 1-900001-013 73445 C280AE 

'Capacitor, fi,xed, plastic, 
Cl0 0.' »F,.± 20%, 250 Vdc 1-900001-013 73445 C280AE 

Capacitor, fixed, plastic, 
Cl1 O. 1 ).IF, ± 20%, 250 Vdc 1-900001-013 73445 C280AE 

Capacitor, fixed, plastic, 
C12 0.01 pF,± 20%, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 
<:13 . 0.01 )JF, ±20%, 250Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, mica, 
1-900003-054 72136 DM15 <:14 820 pF,± 5%, 300 Vdc 
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Table6-13. Parts List for Model RFM-11A 

A1A5 - 700 MHz MULTIPLIER ASSEMBLY ---
Ref. Descri ption 

Singer Mfr. Mfr. 
Desig. Part No. Code No. Part No. 

C15 
Capacitor, fixed, mica, 
300 pF, ± 5%, 500 Vdc 1-900003-042 72136 DM15 

Capacitor, fixed, mica, selected, 
C16 200pF nominal, ±-5%, 500 Vdc 1-900003-037 72136 DM15 

Capacitor, variable, ceramic, 
C17 1.7 pF to 11 pF, 500 Vdc 1-900113-002 91293 9301 

Capacitor, fixed, plastic, 
C18 0.' .uF, ± 20ok, 250 Vdc 1-900001-013 73445 C280AE 

C19 
Capacitor, fixed, mica, 
15 DF • .± 5°k, 500 Vdc 1-900003-010 72136 DM15 

Capacitor, fixed, ceramic, selected, 
C20 0.68 pF nominal, ± 10%, 500 Vdc 1-900066-019 95121 MC 

Capacitor, fixed, mica, 
C21 20 pF, ± 5°k, 500 Vdc 1-900003-012 72136 DM15 

. Capacitor, fixed, mica, 
C22 20 pF, ± 5%, 500 Vdc 1-900003-012 72136 DM15 

Capacitor, variable, cerami c, 
C23 1.7 pF to 11 pF, 500 V~c 1-900 113-002 91293 9301 

Capacitor, fixed, plastic, 
C24 0.01 ,uF, + 20%, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, variable, ceramic, 
C25 1.7 pF to 11 pF, 500 Vdc 1-900 113-002 91293 9301 

C26 
Capacitor, fixed, ~Iastic, 
O. J ),IF, ± 20%, 2 0 Vdc 1-900001-013 73445 C280AE 

Capacitor, fixed, mica, 
C27 160 pF, ± SOk, 500 Vdc 1-900003-035 72136 DM15 

Capacitor, fixed, mica, 
C28 15 pF, + 5%, 500 Vdc 1-900003-010 72136 DM15 
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Table 6-13,. Parts List for Model RFM-11A 

A1A5 .. 700 MHz MULTIPLIER ASSEMBLY I 
I 

Singer Mfr. Mfr. 
I 

Ref. I 

Description I 

Desig. Part No. Code No. Part No. I 
I 

I 

Capacitor, fixed, mica, selected, 
C29 500 pF nominal, ± 5%, 500 Vdc 1-900003-048 72136 DM15 

Capacitor, fixed, mica, I 

C30 470 pF, ± 5%, 500 Vdc 1-9O()003-047 72136 DM15 I 

Capacitor, fixed, mica, 
C31 50 ~Fl .15%l 500 Vdc 1-900003-022 72136 DM15 

Capacitor, variable, ceramic 
C32 1 .7 pF to 11 pF, 500 Vdc 1-900 113-002 91293 9301 

Capacitor, fixed, plastic, 
C33 0.01 ..uF, ± 200k, 250 Vdc 1-90000 1-00 1 73445 C280AE 

Capacitor, fixed, mica, selected, 
C34 100 pF nominal, ± 5%, 500 Vdc 1-900003-030 72136 DMI5 

Capacitor, fixed, mica, 
C35 470 pF, ± 5%, 500 Vdc 1-900003-047 72136 DM15 

Capacit,or, fixed mica" 
C36 20 pF, ± 5%, 500 Vdc 1-900003-012 72136 DM15 

Capacitor, fixed, mica, 
C37 100 pF, ± 5%, 500 Vdc 1-900003-030 72136 DM15 

'Capacitor, fixed, mica, 
C38 2pF, ± .5pF, 500 Vdc 1-900003-002 72136 DM15 

Capacitor, variable, glass, 
C39 1.0 pFto 10 pF, 500 Vdc 1-900063-001 91293 7341-A 

Capacitor, fixed, stand off, 
C40 470 pF, -0% +100%, 500 Vdc 1-900044-00 1 01121 SS5D-47/Yi 

Capacitor, fixed, mica, 
C41 5pF, ± 10%, 500 Vdc 1-900003-004 72136 DM15 

Ca~citor,' fixed, mica, selected, 
C42 3 pF nominal, ± 10%, 500 Vdc 1-900098-003 04062 DM5-030K 
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Table 6-13. Parts List for Model RFM-llA 

A1A5 = 700 MHz MULTIPLIER ASSEMBLY 

Ref. Description 
Singer Mfr. Mfr. 

Desig. Part No. Code No. Part No. 

Capacitor, fixed, fe~~,dthrough, 
C43 470 pF, ± 20%, 500 Vdc 1-900045-001 01121 FA5C-4712 

Capacitor, fixed, mica, 
C44 5 pF, ± 10%, 500 Vdc 1-900098-005 04062 DM5-050K 

Capacitor, variable, glass 
C45 1.0 pF to 10 pF, 500 V dc 1-900063-001 fl293 7341-A 

Capacitor, fixed', plastic, 
73445 C46 O.O.uF, .± 20%, 250 Vdc 1-900001-001 C280AE 

CRl Diode, silicon, switching, Vr:::!1.0V, [f=l00n A 1-913074-001 80795 ITT244 

CR2 Diode, silicon, switching, Vr-20V, If=l00n A 1-913074-001 80795 ITT244 

L1 . Inductor, variable, 0.22,uH to 0.34 pH 1-906006-009 88869 

L2 Inductor, fixed, 2 1/2 turns 0.02 AJH 1-402965-001 88869 

L3 Inductor, fixed, 2 1/2 turns, 0.02 "uH 1-402965-001 88869 

L4 Inductor, fixed, 2 1/2 turns, 0.02 .uH 1-402965-001 88869 

l5 Inductor, fixed. 2 1/2 turns l-An~Aoo-OOl 88869 

L6 Inductor, fixed, 2 1/2 turns 1-403500-001 88869 
-

l7 Inductor, fixed, 1 tum 1-201741-002 88869 

L8 Inductor, fixed, 1 turn 1-201741-001 88869 
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Tabl e 6-13. Parts List for Model RFM-ll A 

A1A5 - 700 mHz MULTIPLIER ASSEMBLY 
---

Ref. Descri ption Singer Mfr. Mfr. 
Desig. Part No. Code No. Part No. 

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

Q2 Transistor, silicon, NPN 1-958000-001 04713 2N3904-5 

! 

Q3 Transistor, silicon, NPN 1-958018-001 03606 2N5179 

Q4 Transistor silicon, NPN 1-958018-001 03606 2N5179 

Q5 Transistor, silicon, NPN 1-958018-001 03606 2N5179 

Q6 Transistor, silicon, NPN 1-958018-001 . 03606 2N5179 

Q7 Transistor, silicon, NPN 1-958018-001 
I 

'03606 2N5179 
I 

. Resistor, variable, composition, ! 

Rl 500 ohm, .± 30%, 1/5 W 1-945007-003 71450 X201 

Res ts·tor , fixed, composition, 
R2 8.2 kilohm, ± 10%, 1/4.W 1-945000-048 01121 C88221 

Resistor, fixed, composition, 
R3 1 kilohm, ± 10%, 1/4 W 1-945000-037 01121 C81021 

Resistor, fi~ed, composition, 
R4 100 ~hm, + 10%, 1/4 W 1-945000-025 01121 C81011 

R5 
Resistor, fixed, composition, 
470 ohl'!} + lOOk, 1/4 W 1-945000-033 01121 C84711 

Resistor, fixed, composition, 
R6 . 82 ohm; ± 10%, 1/4 W 1-945000-024 01121 C88201 

Resistor, fixed, composition, 
R7 7.5 kilohm, ± 5°k, 1/4 W 1-945000-183 01121 C87525 
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Table 6-13 Parts List for Model RFM-l1A 

A1A5 - 700 MHz MUL T I PLiER ASSEMBLY f.---Ref. Description 
Singer Mfr. Mfr. 

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

Resistor, fixed, composition, 
R8 2.4 kilohm, .± 5%, 1/4 W 1-945000-171 01121 CB2425 

Resistor, fixed, composition, 
R9 330 ohm, ± 10%, 1/4 W 1-945000-031 01121 CB3311 

-

Resistor, fixed, composition, 

I Rl0 470 ohm, ± 10%, 1/4 W 1-945000-033 01121 C84711 

Resistor, fixed, composition, 
Rl1 7.5 kilohm, .± 50/0, 1/4 W 1-945000-183 01121 (B7525 

Resistor, fixed, composition, 
R12 1.3 kilohm, + 5%, 1/4 W 1-945000-165 01121 CB1325 

Resistor, fixed, composition, 
R13 tOO ohm, ± 10%, 1/4 W 1-945000-025 01121 CB1011 

Resistor, fixed, coml?Osition, 
R14 100 ohm, + 10%, 1/4 W 1-945000-025 01'121 CB10l1 

-
Resistor, fixed, composit·ion, 

R15 6."8 kilohm, ± 10%, 1/4 W 1-945000-047 01121 CB6821 

Resistor, fixed, composition, 
R16 820 ohm, + 10%, 1/4 W 1-945000-036 01121 (B8211 

Resistor, fixed, composition, selected, 
R17 10 ohm nominal, 10%, 1/4 W 1-945000-013 01121 (Bl00l 

i-
I 

I 
Resistor, fixed, composition, 

R18 7.5 kilohm, .± 5%, 1/4 W 1-945000-183 01121 CB7525 

R19 
Resistor, fixed, composition, 
1.3 kilohm, + 5%, 1/4 W 1-945000-165 01121 CB1325 

Resistor, fixed, composition, 
R20 100 ohm, ± 10%, 1/4 W 1-945000-025 01121 CB10l1 

Resistor, fixed, composition, 
R21 100 ohm, + 10%, 1/4 W 1-945000-025 01121 CB1011 -
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Tabl e 6-13. Parts List for Model RFM-l1 A 

A1A5 - 700 MHz MULTIPLIER ASSEMBLY 

Ref. Description 
Singer Mfr. Mfr. 

Desig. Part No. Code No. Part No. 

Resistor, fixed, composition, selected, 
R22 10 ohm nominal, ± look, 1/4 W 1-945000-013 01121 CB100l 

Resistor, fixed, composition, 
R23 7.5 kilohm, ± 5%, 1/4 W 1-945000-183 01121 CB7525 .-

Resistor, fixed, composition, 
R24 1/3 kilohm, ± 5%, 1/4 W 1-945000-165 01121 CB1325 

Resistor, fixed, composition, 

R25 100 ohm, + 10%, 1/4 W 1-945000-025 01121 CB1011 

Resistor, fixed, composition, 
R26 33 ohm, ± 10%, 1/4 W 1-945000-019 01121 CB3301 

Resistor, fixed, composition, 
R27 10 kilohm, ± 10%, 1/4 W 1-945000-049 01121 CB1031 

Resistor, fixed, com~ition, 
R28 .47 kilohm£ .± 10%, 1/4 W 1-945000-057 01121 CB4731 

Resistor, fixed, composition, 
R29 100 ohm, ± look, 1/4 W 1-945000-025 01121 CB10l1 

Resistor, fixed, composition, 
R30 47 ohm, ±.10%, 1/4 W 1-9Al\nnn-021 01121 r1Y.7nl .-

Ul Integrated circuit, 'Balanced Mixer 1-926007-026 01295 SN76514N 

Wl Wire, stranded, red·, 24 gage 1-999000-102 04946 lWT-221934 

Yl Crystal, 10 MHz 2-403562-001 88869 
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TABLE 6-14. PARTS LIST FOR MODEL RFM-l0B 

The parts I ist for the Model RFM-l0B is the same as that for the Model RFM-l0A 

with the following exceptions (refer to Table 6-4): 

a) The MAIN. ASSEMBLIES AND CHASSIS PARTS should be: 

1) A lA2 Broadband Ampl ifier 1-004761-001 88869 

b) The A1A2 - RF SWITCH ASSEMBLY should be replaced with the accompanying 

A lA2 - BROADBAN D ASSEMBLY parts list. 



Tabl e6- 14. Parts list for N\odel RF M- lOB 

-
A lA2 - BROADBAND AMPLIFIER ASSEMBLY 

Ref •. Description 
Singer Mfr. Mfr. 

Desig. Part No. Code No. Part No. 

Capacitor, fixed, plastic, O. 1 uF, 
Cl .±200k, 250 Vdc 1-900001-013 73445 C200AE, .0 1 uF 

Capacitor, fixed, plastic, 0". 1 uF, 
C2 ±20%, 250 Vdc 1-900001-013 73445 C280AE,. 1 uF 

C3 Capacitor, fixed, plastic, O. 1 uF, 
±20%, 250 V dc 1-900001-013 73445 C280AE,.1 uF 

C4 Capacitor, fixed,' plastic,O. 1 uF, 
1C280AE, • 1 uF ±200k, 250 Vdc 1-900001-013 73445 

C5 
Capacitor, fixed, plastic, O. 1 uF, 
±200k, 250 Vdc 1-900001-013 73445 (:280AE,. 1 uF 

C6 Capacitor, fixed, plastic, O. 1 uF, 
±200k, 250 Vdc 1-900001-013 73445 C280AE,.1 uF 

C7 Capacitor, fixed, plastic, O. 1 uF, 
±200k, 250 Vdc 1-900001-013 73445 t280AE, • 1 uF 

C8 Capacitor, fixed, plastic, O. 1 uF, 
± 200k, 250 V dc 1-900001-013 73445 ~280AE, • 1 uF 

C9 Capacitor, fixed, plastic, O. 1 uF, 
± 200k, 250 V dc 1-900001-013 73445 ~280AE,.1 uF 

C10 . Not Used 

Capacitor, fixed, plastic, O. 1 uF, 
C 11 ±20%, 250 Vdc 1-900001-013 13445 r-2BOAF 1 IIF 

C12 
Capacitor, fixed, feedthru, 1000 pF, 
±20%, 500 V d(: 1-900045-002 01121 ~A5C-l02W 

Ll . Inductor, fixed, 4 turns 1-402869-003 88869 

L2 Inductor, fixed, 3 turns 1-402869-001 88869 
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Table~. Parts List for Model REM- JOB 

A lA2 - BROADBAND AMPLIFIER ASSEMBLY (Cont.) 

Ref. Descri ption Singer Mfr. Mfr. 
Desig •. Part No. Code No. Part No. 

L3 Inductor, fixed, 0.24 uH, ± 15% 1-906008-001 99848 200-11 

L4 Inductor, fixed, 3 turns 1-402869-001 88869 

L5 Inductor, fixed, 3 turns 1-402869-001 88869 

L6 Inductor, fixed, 0 turns 1-999001-008 88869 

Ql Transistor, sil icon, NPN 1-958018-001 02735 2N5179 

Q2 Transistor, sil icon, NPN 1-958018-001 .02735 2N5179 

Q3 Transistor, sil icon, NPN 1-958018-001 02735 2N5179 

Rl Resistor, fixed, composition, 82 ohm, 
±10%, 1/4 W 1-945000-024 01121 CB8201 

R2 Resistor, fixed, composition, 390 ohm, 
± lOOk, 1/4 W 1-945000-032 01121 CB3911 

Resistor, fixed, composition, 22 k ohm,' . 
R3 ±loolO, 1/4 W 1-945000-053 01121 CB2231 

R4 Resistor, fixed, composition, 4.7 k ohm, 
± lOOk, 1/4 W 1-945000-045 01121 CB4721 

R5 Resistor, fixed, composition, 470 'ohm, 
± lOOk, 1/4 W 1-945000-033 01121 CB4711 

R6 Resistor, fixed, composition, 4.7 k ohm, 
± lOOk, 1/4 W 1-945000-045 01121 CB4721 

R7 
Resistor, fixed, composition, 10 ohm, 
± lOOk, 1/4 W 1-945000-013 01121 CB 1001 
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Table 6-14. Parts List for Model REM- JOB 

A lA2 - BROADBAND AMPLIFIER ASSEMBLY (Cont.) I 

Ref. Description 
Singer Mfr. Mfr. 

Desig •. Part No. Code No. Part No. 

-
Resistor, fixed, composition, 47 ohm, 

: 

I R8. ± lOOk, 1/4 W. 1-945000-021 01121 CB4701 o· 

R9 
Resistor, fixed, comPosition, 22 k ohm, 
± lOOk, 1/4 W 1-945000-053 01121 CB2231 

Rl0 Resistor, fixed, composition, 470 ohm, 
± lOOk, 1/4 W 1-945000-033 01121 CB4711 

Resistor, fixed, composition, 470 ohm, 
Rll ± lOOk, 1/4 W 1-945000-033 01121 CB4711 

Resistor, fixed, composition, 4.7 k ohm, 
I 

R12 ± lOOk, 1/4 W 1-945000-045 
I 

01121 CB4721 

Resistor, fixed, composition, 10 ohm, 
R13 ±l00k, 1/4 W 1-945000-013 01121 CB 1001 

Resistor, fixed, composition, 100 ohm, 
R14 ± lOOk, 1/4W 1-945000-025 01121 CB 1011 

Resistor, fixed, composition, 15 k ohm, 
R15 ± lOOk) 1/4 W 1-945000-051 01121 CB 1531 

Resistor, fixed, composition, 270 ohm, 
R16 ± lOOk, 1/4 W 1-94.5000-030 011?1 rR?711 

R17 Not Used 

R18 
Resistor, fixed, composition, 470 ohm, 
± lOOk, 1/4 W 1-945000-033 01121 CB4711 

1 
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Tab Ie 6-15. Parts List for Model RFM-l0A and RFM-l0B 

Main Assemblies and Chassis Parts 

Ref. Description Singer Mfr. Mfr. 
Oesig •. Part No. Code No. Part No. 

A1A2 Broadband ampl ifier assembly(RFM-10B only) 1-004840. -00 1 88869 
.-

A1A3 11 MHz and 2 MHz IF amplifier assembly 4-004836-001 88869 

A1A4 Broadband amplifier, mixer detector assembly 1-004820-001 88869 

Attenuator, step, assembly, dual concentric, 
ATl 1 dB and 10 dB steps 4-403416-001 88869 

Cl Not Used 

Capacitor, fixed, electrolytic, 50 tiF,,. 
-- C2 -10% +75%, 25 Vdc 1-900039-005 76433 984-1654 

Capacitor, fixed, mica, 150 pF, ±5%, 
C3 500 Vdc 1-900003-034 72136 OM15 

CRI Diode, silicon, Vr= 75 V, If = 10 mA 1-91~07-001 03508 1N4148 
-

CR2 Diode, silicon, Vr = 75 V, If = 10 mA 1-913007-001 03508 1N4148 

OS1 Lamp, indicator, red, 10 V, 20 mA 1-925007-003 OOooB L-l0/20 

Fl Fuse, RF assembly, +10 dBm 3-403417-001 88869 

Jl Part of Fl 
,-
f 

J2 Part of A 1A2W2 

PI Part of 'v'fl 
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Table 6-15. Parts List for Model REM-]Q& gnd REM-lOB 

.. 

Main Assemblies and Chassis Parts (Continued) 

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

P2 .- Connector, plug, rectangular, 24 pin ]-9]007]-002 135] ] 26-159-24 

Resistor, variable, composition, 1 kilohm, 
R1 :1:30%, 1/2 W (Part of S 1) . 

Resistor, fixed, composit~on, 1 kilohm, 
R2 :1: 10%. ]/4 W (part of 51) 

5 1/R\ It 
Switch/variable resistor assembly '. 

1-004-938--00 1 (51) Switch, rotary, 1 pole, 2 position 88869 

52 Switch, push-push, 2 pol e, 2 position 1-95]024-002 . 82389 65017-206 

W] Cable assembly, 7 in., BNC tQ rt. angle BNC ] -004890-00 1 . 88869 -

W2 Cable assemblv. 6 1/2 in •• BNC to Dush-on l-00ABl8-00 1 ""'''''''''11'11. 

W3 Cable assembly, 9 1/2 in., phono plug one end 1-004819-001 88869 -

Knob, black (MEASURE SENSITIVITy) 1-935003-101 OOOOK RSS-50L-1 

. 
Knob, black, concentric (HIGH-NORMAL) 1-935007-002 OOOOK SSN70CL-2 

Pawl, adiustabl e (2 req.) 1-964183-001 08730 . 556121 

-
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Table 6-15. Parts List for Model RFM-l0B only 

. 
A 1 A2 - Broadband Ampl i fi er Assembl y 

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

Cl Capacitor, fixed, feedthru, 0.001 uF, 
(Chassis -0 +100%, SOO Vdc 1-900038-001 01121 FB2B-l02W 

Cl Capacitor, fixed, electrolytic, 1.0 uF, 
±20%, 50 Vdc 1-900115-003 12954 DIROGSA50M .. 

C2 Capac itor, fixed, el ectrol yti c, 1.0 uF, 
±20%, 50 Vdc 1-900115-003 12954 DIROGSASOM 

Capacitor, fixed, electr~lytic, O. 1 uF, 
12954 DR10GSA50M C3 ±20%, 50 Vdc 1-900115-002 

Capacitor, fixed, electrolytic, O. 1 uF, 
C4 ±200k I 50 V dc 1-900 115-002 12954 DR10GSASOM 

Capacitor, fixed, electrolytic, O. 1 uF, 

DR10GSASOM I C5 ±20%, 50 Vdc 1-900115-002 12954 

Capacitor, fixed, electrolytic, 1.0 uF, 

I C6 ±20%, 50 Vdc 1-900115-003 12954 DIROGSA50M 

Capacitor, fixed, electrolytic, 1.0 uF, 
C7 '±20%, 50 Vdc 1-900115-003 12954 DIRO~~A'iOM 

C8 
Capacitor, fixed, electrolYtic, O. 1 uF, 
±20%, 50 Vdc 1-900115-002 12954 DR10GSAI\llM 

Capacitor, fixed, electrolytic, O. 1 uF, 

~ 
C9 ±2001O, 50 V dc 1-900115-002 12954 IDR10~<;A~M 

I 
C10 Not Used I 

! 
I 

Capacitor, variabl e, cerami c, 1.7 pF to 10 pF. i 

I 
Cll SOO Vdc 1-900113-002 91293 9301 t 

I 

; 
I 

Capacitor, fixed, mica, selected, 5 pF I 

C12 nominal, ± 10 0/0, 500 Vdc 1-900003-004 72136 DM15 
; 

Capacitor, fixed, electrolytic, 1.0 uF, f 

i 
C13 ±20%, 50 Vdc 1-900'115-003 12954 DIROGSASPM 

i 
I 

I 

Inductor, fixed, 1 mH, ± 10%, i 

L1 139 rnA 1-906016-049 OOOOJ DR-1000 
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Tab I e 6-15. Parts list for I\t\odel RFM,.. lOB only 

A 1 A2 - Broadband Ampl i fi er Assembly (Conti nued) 

ReF. Descri ption Singer Mfr. Mfr. 
Desig. Part No. Code No. Part No. 

Inductor, fixed, selected, 
l2 8 turns nomi nal 1-403283-007 88869 

Inductor, fixed, 1 mH, :1:10%, 
l3 139 mA 

<6 
1-906016-049 OOOOJ DR-1000 

.-

Inductor, fixed, selected., 
l4 4 turns nomi nal 1-403283-00 1 88869 
- -

Q1 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 -

Q2 Transistor, sil icon, NPN 1-958064-001 73445 A486 
-

Q3 Transistor, silicon, PNP 1-958000-002 -04713 2N3906-5 -

Q4 Transistor, silicon, NPN 1-958064-00 1 73445 A486 

Resistor, fixed, composition, 16: ohm, 
R1 ±5%, 1/4 W 1-945000-119 01121 CBl605 -

R2 Not used 
.- ------- .-1---.----

R3 Not used 
.-. -- --

Resistor, fixed, composition, 1.5 kilohm, 
R4 ±5%, 1/4 W 1-945000-166 01121 CB1525 -

Resistor, fixed, composition, 3.6 kilohm, 
R5 ±5%, 1/4 W 1-945000-175 01121 CB3625 
-

Resistor, fixed, composition, 150 ohm, 
R6 ±S%, 1/4 W 1-945000-142 01121 CB1S15 

Resistor, fixed, composition, 3.9 kilohm, 
R7 ±5%, 1/4 W 1-945000-176 01121 CB'3925 



Table 6-15. Parts List for tv\odel RFM-10B only 

A 1A2 - Broadband Ampl ifier Assembly (Continued) 

Ref. Description 
Singer Mfr. Mfr. 

Desig. Part No. Code No. Port No. 

Resistor, fixed, composition, selected, 
R8 330 ohm nominal, ±5%, 1/4 W 1-945000-150 01121 CB3315 , 

Resistor, fixed, composition, 1.5 kilohm, 
R9 ±5%, 1/4 W 1-945000-166 01121 CB1525 

Resistor, fixed, composition, 7.5 kilohm, 
R10 ±5%, 1/4 W 1-945000-183 01121 CB7525 

Resistor, fixed, composition, 75 ohm, 
R11 ±5%, 1/4 W 1-945000-135 01121 CB7505 

Resistor, fixed, composition, 3.9 kilohm, 
R12 ±5%, 1/4 W 1-945000-176 01121 CB3925 

Resistor, fixed, composition, selected, 
R13 180 ohm nominal, ±5%, 1/4 W 1-945000-144 01121 CB1S15 

Resistor, fixed, composition, sel ected, 
R14 47 ohm nominal, ±5%, 1/4 W 1-945000-100 01121 CB4705 

R15 Not Used 

R16 Not Used 

. 
R17 Not Used 

Resistor, fixed, composition, selected, 
R18 '1 kilohm nominal, ±SOk, 1/4 W 1-945000-162 01121· CB1025 

Resistor, fixed, composition, sel ected, 
R19 1 kilohm nominal, ±5%, 1/4 W 1-945000-162 01121 CB1025 

-

R20 
Not used . -

W1 
Cab~e assembly, 10 in., BNC at 
one end 1-004888-00 1 88869 
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Tab I e 6 -15. Parts List for tv\odel REM~ ] OR onl y 

I 

A lA2 - Broadband Amplifier Assembly (Continued) 

Ref. Description Singer Mfr. Mfr. 
Oasig •. Part No. Code No. Part No. 

W2 C:abl e assembl y, ]2 in., BNC at one end 1-004889-001 88869 I 

. 

-

.. 

i---. 
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Table 6-15. Parts List for Model RFM-1M and RFM-I0B 

A lA3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly 

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

Capacitor, fixed, plastic, 0.01 uF, 
Cl ±20%, 2SO Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, O.OluF, 
C2 ±20%, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, mica, 680 pF, ±5%, 
C3 3)0 Vdc 1-900003-052 72136 DM15 

Capacitor, fixed, plastic, O. 1 uF, 
C4 ±20%, 250 Vdc 1-900001-013 73445 C280AE 

Capacitor, fixed, mica, 680 pF, 
C5 ±5%, 3)0 Vdc 1-900003-052 72136 DM15 

Capacitor, fixed, mica, 270 pF, 
C6 ±5%, SOO Vdc 1-900003-041 . 72136 OM15 

Capacitor, fixed, plastic, 0.01 uF, 
C7 ±20% I 250 V dc 1-90000 1-00 1 73445 C280AE 

C8 
Capacitor, fixed, plastic,' 0.01 uF, 
±20%,,2SO Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, 
C9 ±200k, 250 V dc 1-900001-00 1 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, 
CI0 ±20%, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, 
Cl1 ±20%, 250 Vdc 1-900001-001 73445 C280AE -

Capacitor, fixed, plastic, 0.01 uF, 
C12 ±20%, 250 V dc 1-900001-001 73445 C280AE 

Capacitor, fixed, fllastic, 0.01 uF, 
C13 ±20%, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, 
C14 ±20%, 250 Vdc 1-900001-001 73445 C280AE 
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Table 6-15. Parts List for Model RFM-l0A and:RFM 108 

A lA3 - 11.0 MHz and 2.0 MHz IF Ampl ifier Assembly (Continued) 

o 
Ref. Oescri ption 

Singer Mfr. Mfr. 
esig. Part No. Code No. Part No. 

Capacitor, fixed, plastic, 0.01 uF, 
C 15 ±2()o~, 250 V dc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, 
C 16 ±20%, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic., 0.01 uF, 
C 17 ±2()o~, 250 V dc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, 
c 18 ±200~, 250 V dc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, 
c 19 ±2()o~, 250 V dc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF,' 
c 20 ±2()o~, 250 V dc 1-900001-001 . 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, 
c 21 ±200~, 250 Vdc 1-900001-001 73445 C280AE 

'Capacitor, fixed, plastic, 0.01 uF, 
c 22 ±2()o~, 250 V dc 1-900001-00 1 73445 C280AE 

C'apacitor, fixed, plastic, 0.01 uF, 
c 23 ±20O/o, 250 V dc 1-900001-00 1 73445 (,,?MAI= 

Capacitor, fixed, plastic, 0.01 uF, . 
c 24 ±2()o~, 250 V dc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, 
i. ' 

c 25 .±20%, 250 V dc 1-900001-001 .73445 l":2BOAF 

Capacitor, fixed, mica, .. 680 pF, . 
c 26 ±5%, 300 Vdc 1-900003-052 72136 OM15 

Capacitor, fixed, mica, 270 pF, 
1-900003-041 72136 OM15 :27 ±S%r 500 Vdc c 

Capacitor, fixed, plastic, 0.01 uF, 
c :28 ±20%, 250 Vdc 1-900001-001 73445 C'280AE I 
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Table 6-15. Ports List for Model RFM-I0A and RFM-10B 

, 
A lA3 - 11.0 MHz and 2.0 "-\Hz IF Amplifier Assembly (Continued) 

Ref. Descri ption 
Singer Mfr. Mfr. 

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

Capacitor, fixed, plastic, 0.01 uF, 
C29 ±2O%, 250 Vdc 1-900001-001 73445 C280AE 

-
Capacitor, fixed, plastic, 0.01 uF, 

C30 ±2()O"{,, 250 Vdc 1-900001-001 73445 C280AE 
- -

Capacitor, fixed, plastic, 0.01 uF, 
C31 ±2O%, 250 Vdc 1-900001-001 73445 C280AE 

C32 
Capacitor, fixed, plastic, 0.01 uF, 
±200k, 250 V dc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, 
C33 ±20%, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, 
C34- ±20%, 250 Vdc 1-roooo 1-00 1 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, • 
C35 :1:20%, 250 Vdc 1-900001-001 73445 C280AE 

-
Capacitor, fixed, plastic, 0.01 uF, 

C36 ±20%, 250 Vdc 1-900001-001 73445 C280AE 
-

Capc;scitor, fixed, plastic, 0.01 uF, 
C37 ±20%, 250 Vdc 1-900001-001 73445 C280AE 

Capacitor, fixed, plastic, 0.01 uF, 
C38 =1:20%, 250 Vdc 1-900001-001 73445 C280AE -

Capacitor, fixed, mica, 330 pF, 
C39 ±5%, 500 Vdc 1-900003-043 72136 OM15 

Capacitor, fixed, mica, 100 pF, 
C40 ±5%, 500 Vdc 1-900003-030 72136 OM15 

Capacitor, fixed, mica, 1200 pF, 
C41 ±5% 1-900003-057 72136 OMl5 

Capacitor, fixed, plastic, 0.1 uF, 
C42 ±2O%, 250 Vdc 1-900001-013 .73445 C280AE 
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Table 6-15. Parts List for Model RFM-10A and RfM-10B 

A 1A3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (Continued) 
-

Ref. oescri ption Singer Mfr. Mfr. 
Desig. Part No. Code No. Part No. 

Capacitor, fixed, plastic, O. 1 uF, 
C43 :1:20%, 250 V dc 1-900001-013 73445 C280AE 

Capacitor, fixed, plastic, O. 1 uF, 
C44 :1:20%, 250 Vdc 1-900001-013 73445 C280AE 

Capacitor, fixed, plasti<?, O. 1 uF, 
C45 :t:200k, 250 V dc 1-900001-013 73445 C280AE 

Capacitor, fixed, mica, 120 pF, 
C46 :1:5%, 500 Vdc 1-900003-032 72136 oM15 

Capacitor, fixed, mica, 120 pF, 
.. 

C47 :1:5%, 500 Vdc 1-900003-032 72136 OM15 

Capacitor, fixed, plastic, 0.01 uF, 
C48 :1:20%. 250 V dc 1-900001-00 1 ~5 C280AE 

Capacitor, fixed, plastic, 0.001 uF, 
C49 :l:200k, 250 V dc 1-900001-030 73445 C280AE 

Capacitor, fixed, plastic~ O. 1 uF, 
COO :1:20%,' 250 V dc . 1-900001-013 73445 C280AE -

Capacitor, fixed, plastic, 0.01 uF, 
C51 :1:20%, 250 V dc 1-900001-001 73445 C280AE 

CR1 Diode, germanium, 1 N273 1-913>05-001 03877 1N273 

CR2 Diode, germanium, 1 N273 1-913005-001 03877 lN273 

eR3 Diode, silicon, switching 1-913074-001 80795 ITT244 

CR4 Diode, sil icon, switching 1-913074-001 80795 IT1244 

CRS Diode, silicon, switching 1-913>74-001 80795 ·IT1244 
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Table 6-15. Parts List for Model RFM-l0~ and RFM-l08 

1 

A lA3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (Contin;Jed) i 

I 

Ref. Description Singer Mfr. Mfr. ! 

Desig •. Part No. Code No. Part No. ! 

~ 

: 
; 

CR6 Diode, silicon, switching 1-913)74-001 80795 111244 t 

~ , 
I 

CR7 Diode, silicon, switching 1-913)74-001 80795 ITT244 
.. 

CR8 Diode, silicon, switching 1-913:>74-001 80795 ITT244 I 
j 

; 

: 

CR9 Diode, silicon, switching 1-913:>74-001 80795 111244 ! 
I 

CR10 Diode, germanium, 1 N273 1-913:>05-001 . 03877 lN273 
I 

~ 
I 

CR11 Diode, silicon, switching 1-91.3:>74-001 80795 111244 I 

I 
I . 

CR12 Diode, sil i con, switching 1-913:>74-001 80795 111244 
I 
I 
I 
r 
I 

CR13 Diode, silicon, switching 1-913>74-001 80795 111244 I 
I 

I 
CR14 Diode, germanium, 1 N273 1-913:>05-001 03877 lN273 ! 

i 
I 

FLI Fil ter, crystal, 11 MHz 1-403279-001 88869 I 
I -
; 

Ll Inductor, variable, 0.3 uH to 0.5 !JH 1-403586-001 88869 
I 

i ... 

L2 Inductor, variable, 1.3 uH to 1,8 uH 1-906006-006 88869 : 

I 
I 

L3 Inductor, fixed, 330 uH, ± 10% 1-906038-001 OOOOF C-l017-47 : ---
: 
I 

, , 

L4 Inductor, fixed, 330 uH, ± 10% 1-906038-00 1 OOOOF C-l017-47 ' 
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Table 6-15. Parts List for Model RFM-l0A and RFM-l0B 

A,lA3 - 11.0 MHz and 2.0 MHz IF Ampl ifier Assembly (Continued) 

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

L5 Inductor, fixed, 330 uH, :1:10% 1-906038-00 1 OOOOF C-l017-47 

L6 Inductor, fixed, 330 uH, :I: 10% 1-906038-001 ooOOF C-l017-47 

L7 Inductor, fixed, 330 uH,' :I: l00A» 1-906038-001 ooOOF C-l017-47 

La Inductor, variable, 1.3 uH to 1.8 uH 1-906006-006 88869 

L9 Inductor, fixed, 330 uH, :I: 10% 1-906038-001 OOOOF C-l017-47 

Ll0 Inductor, fixed, 330 uH, :1:10% 1-906038-00 1 . OOooF C-l017-47 

Lll 'Inductor, fixed, 330 uH, :1:10% 1-906038-00 1 OOOOF C-l017-47 

L12 Inductor, fixed, 330 uH, :1:10% 1-906038-00 1 ooOOF C-l017-47 

L13 Inductor, variable, 1.3 uH to 1.8 uH 1-906006-006 . 88869 

L14 Inductor, fixed, 85 uH, :1:5% 1-906022-009 OOOOF 13-85-5 

Q1 Transistor, silicon, NPN, 2N5179 1-958018-001 03606 2N5179 

. 
Q2 Transistor, sil icon, NPN, 2N5179 1-958018-001 03606 2N5179 

03 Transistor, silicon, NPN, 2N5179 1-958018-001 03606 2N5179 

Q4 Transistor, silicon, NPN, 2N5179 1-958018-001 03606 2N5179 
'-. 
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Table 6-15. Parts List for Iv\odel RFM-10A and RFM-l0B 

/ 

A 1A3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (C:onth.ued) 

Ref. Description 
Singer Mfr. Mfr. I 

Oesig. Part No. Code No. Part No. t 

I 

Q5 Transistor, silicon, NPN, 2N5179 1-958018-001 03606 2N5179 

Q6 Transistor, silicon, NPN, 2N5179 1-958018-001 03606 2N5179 

Q7 Transistor, silicon, NPN, 2N5179 1-958018-001 03606 2N5179 
j 

I 

Q8 Transistor, silicon, NPN, 2N5179 1-958018-001 03606 2N5179 l 

I 
Q9 Transistor, silicon, NPN, 2N3904 1-958000-001 04713 2N3904-5 

i 
! 

Resistor, fixed, composition, 100 ohm, ! 
i 

Rl ±l00k, 1/4 W 1-945000-025 01121 CB 1011 I 

Resistor, fixed, composition, 2.2 kilohm, 
! 

R2 ±·10%, 1/4 W 1-945000-041 01121 CB2221 

Resistor, fixed, composition, 33 ohm, 
R3 ±10%, 1/4 W 1-945000-019 01121 CB3301 

Resistor, fixed, composition, 470 ohm, 
R4 ± lOOk, 1/4 W . . 1.-945000-033 01121 CB4711 

Resistor, fixed, composition, 270 ohm, 
R5 ±10%, 1/4 W 1-945000-030 01121 CB2711 

Resistor, fixed, composition, 1 kilohm, 
R6 .± l00ki 1/4 W 1-945000-037 01121 . CB1021 

Resistor, fixed, composition, 5.6 kilohm, 
R7 ± lOOk, 1/4 W 1-945000-046 01121 CB5621 

Resistor, fixed, composition, 33 ohm, 
R8 ± lOOk, 1/4 W 1-945000-019 01121 CB3301 

Resistor, fixed, composition, 2.7 kilohm, 
R9 ±10%, 1/4 W 1-945000-042 01121 CB2721 
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Table 6-15. Parts List for Model RFM-1OA and RI=M-10B 

, 
A1A3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (Continued) i 

! 

Ref. Description Singer Mfr. Mfr. 
Oesig. Part No. Code No. Part No. I 

Resistor, fixed, composition, 100 ohm, , 

RIO ±]O%, 1/4 W 1-945000-025 01121 CB 1011 

Resistor, fixed, composition, "43) ohm, 
t 
I 

Rl1 ±5%, 1/4 W 1-945000-153 01121 CB4315 

Resistor, fixed, composition, 180 ohm, 
R12 ±10%, 1/4 W 1-945000-028 01121 CB 1811 

Resistor, fixed, composition, 100 ohm, 
R13 ± l'()O~, 1/4 W 1-945000-025 01121 CB 1011 i 

; 

Resistor, fixed, composition, 4.7 kilohm, i 
i 

R14 ± 1()o~, 1/4 W 1-945000-045 01121 CB4721 

Resistor, fixed, composition, 33 ohm, 
R15 ±l()o~, 1/4 W 1-945000-019 . 01121 CB33> 1 

i 

Resistor, fixed, composition, 2.7 kilohm, ; 

R16 ± l()o~, 1/4 W 1-945000-042 01121 C82721 , 

Resistor, variabl e, composition, 500 ohm, 
, 

R17 ±3()0~, 1/5 W 1-945007-003 71450 X201 
! 

Resistor, fixed, compOsition, 100 ohm, 
i 

RI8 ±lo%, 1/4 W 1-945000-025 01121 CBI0l1 
, 

Resistor, fixed, composition, 47 kilohm, , . 
R19 ±lo%, 1/4 W 1-945000-057 01121 CB4731 

Resistor, fixed, composition, 47 kilohm, 
R20 ±H)O~, 1/4 W 1-945000-057 01121 CB4731 

r-" 

Resistor, fixed, composition, 5.6 kilohm, 
1-945000-046 01121 CB5621 R21 ± l()o~, 1/4 W 

Resistor, fixed, composition, 33 ohm, 
R22 ±10%, 1/4 W 1-945000-019 01 '121 CB33>1 

Re'sistor, fixed, composition, 470 ohm, 
R23 ±lO%, 1/4 W 1-945000-033 01121 CB4711 
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·Table 6-15. Parts list for .v.odel RFM-l~ and RFM-l08 

A 1A3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (Continued) 

Ref. Descri ption 
Singer Mfr. Mfr. 

Desig. Part No. Code NoD Part No. 

Resistor, fixed, composition, 2.2 kilohm, 
R24 :I: 10%, 1/4 W 1-945000-041 01121 CB2221 

Resistor, fixed, composition, 560 ohm, 
R25 ± lOO/o, 1/4 W 1-945000-034 01121 CB5611 

Resistor, fixed, composition, 560 ohm, 
R26 :I: 10%, 1/4 W 1-945000-034 01121 CB5611 

Resistor, fixed, composition, 470 ohm, 
R27 :1:10%, 1/4 W 1-945000-033 01121 CB4711 

Resistor, fixed, composition, 33.ohm, 
R28 :l:1ook, 1/4 W 1-945000-019 01121 CB3~1 

Resistor, fixed,' composition, 470 ohm, 
R29 ±10%, 1/4 W 1-945000-033 01121 CB4711 

Resistor, fixed, composition, 100 ohm, 
R3l ±10%, 1/4 W 1-945000-025 01121 CB 1011 

Resistor, variable, compos·ition, 500 ohm, 
R31 ±ro%', 1/5 W . . . 1-945007-003 71450 X201 

Resistor, fixed, composition, 680 ohm, 
R32 ±10%, 1/4 W 1-945000-035 01121 CB6811 

Resistor, fixed, composition, 390 ohm, 
R33 ± lOO/c), 1/4 W 1-945000-032 01121 CB3911 

Resis,tor, fixed, composition, 47 kilohm, 
R34 ±10%, 1/4 W 1-945000-057 01121 CB4731 

Resistor, fixed, composition, 12 kilohm, 
R35 ±10%, 1/4 W . 1-945000-050 01121 C81231 

Resistor, fixed, c"mposition, 33 ohm, 
R36 ±10%, 1/4 W 1-945000-019 01121 CB3301 

Resistor, fixed, composition, 4.7 kilohm, 
R37 :1:10%, 1/4 W 1-945000-045 01121 C84721 ~ 
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Table 6-15. Parts List for Model RFM-l0A and RFM-l0B 

A lA3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (Contin'.'ed) 

R.ef. Oescri ption 
Singer Mfr. Mfr. 

DE~sig. Part No. Code No. Part No. 

-
Resistor, fixed, composition, 680 ohm, 

R38 ±10%, 1/4 W 1-945000-035 01121 CB6811 

Resistor, fixed, composition, 100' ohm, 
R39 ±lO%, 1/4 W 1-945000-025 01121 CB1011 

---
Resistor, variable, composition, 500 ohm, 

R4.Q ±~~, 1/5 W 1-945007-003 j'1450 X201 

Resistor, fixed, composition, 47 kilohm, 
·R4·1 ±10%, 1/4 W 1-945000-057 01121 CB4731 

Resistor, fixed, composition, 680 ohm, 
R42 ±100k, 1/4 W 1-945000-035 01121 CB6811 

Resistor, fixed, composition, 680 ohm, 
R43 ±lOC~, 1/4 W 1-945000-035 .01.121 CB6811 

Resistor, fixed, composition, 33 ohm, 
R44 ±10%, 1/4 'W 1-945000-019 01121 CB3301 

t--' 

Resistor, fixed, composition, 390 ohm, 
R4.5 ±lOo~, 1/4 W 1-945000-032 01121 CB3911 

Resistor, fixed, composition, 100 ohm, 
R46 ± lOOk, 1/4 W 1-945000-025 .01121 CB1011 

Resistor, variable, composition, 250 ohm, . 
R47 ±3QOk, 1/5 W 1-945007-002 71450 X201 

Resistor, fixed, composition, 47 kilohm, 
R4B ±10%, .1/4 W 1-945000-057 01121 CB4731 

Resistor, fixed, composition, 1 kilohm, 
R49 ±10%, 1/4 W 1-945000-037 01121 CB1021 

Re.sistor I fixed, composition, 47 kilohm, 
R50 ±10%, 1/4 W 1-945000-057 01121 CB4731 

Resistor, fixed, composition, 33 ohm, 
RS] ±10%, 1/4 W .1-945000-019 01121 CB3301· .-
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Table 6-15. Parts List for Model RFM-l0A and RFM-10B 

--
A lA3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (Continued) 

Ref. Description 
Singar Mfr. Mfr. 

Desig. Port No. Code No. Port No. 

Resistor, fixed, composition, 22 kilohm, 
R52 ±10%, 1/4 W 1-945000-053 01121 CB2231 

Resistor, fixed, composition, -10 kilohm, 
R53 ±10%, 1/4 W 1-945000-049 01121 CB1031 

Resistor, fixed, composition, 100 ohm, 
R54 :l:100k, 1/4 W 1-945000-025 01121 CB1011 

Resistor, fixed, composition, 470 ohm, 
R55 ±10%, 1/4 W 1-945000-033 01121 CB4711 

Resistor, fixed, composition, selected, 
R56 470 ohm nominal, ±10%, 1/4 W 1-945000-033 01121 CB4711 

Resistor, fixed, composition, 10 kilohm, 

R57 ±10%, 1/4 W 1-945000-049 01121 CB 1031 

Resistor, fixed, composition, 6.8 kilohm, 
R58 %10%, 1/4 W 1-945000-047 01121 CB6821 

Resistor, fixed, composition, 33 ohm, 
R59 ±10%, 1/4 W 1-945000-019 01121 CB3~1 

.. 
Resistor, fixed, composition, 10 kilohm, 

R60 :1:10%, 1/4 W 1-945000-049 01121 CB1031 

Resistor, fixed, composition, 2.7 kilohm, 
R61 :1:10%, 1/4 W 1-945000-042 01121 CB2721 

Resistor, fixed, composition, 100 ohm, 
R62 :1:10%, 1/4 W 1-945000-025 01121 CB 1011 

Resistor, fixed, composition, 150 ohm, 
R63 :1:10%, 1/4 W 1-945000-027. Ol12l C81511 

Ul Integrated circuit, balanced mixer 1-926007-026 01295 SN76514N 
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Table 6-15. Parts List for M.odel RFM-10A and RFJ'A-I0B 

A] A4 - Broadband Ampl i fi er and Doubl y Bal anced Mi xer Assembl y 

Ref. Description 
Singer Mfr. Mfr. 

Oesig. Part No. Code No. Part No. 

C1 Capacitor, fixed, feedthru, 0.001 uF, 
:Chassis) -0 +1000~, 500 Vdc 1-900038-00 1 01121 FB2B-102W 

C2 Capacitor, fixed, feedthru,O.OOl uF, 
,Chassis) -0 +100%, 500 Vdc 1-900038-001 01121 FB2B-102W 

C3 Capacitor, fixed, feedthru, 0.001 uF, 
,Chassis -0 +100%, 500 Vdc 1-900038-001 01121 FB2B-I02W 

C4 Capacitor, fixed, feedthru, 0.001 uF, 

Chassis) -0 +100%, 500 Vdc 1-900038-001 01121 FB2B-l02W 

F.L 1 
Filter, feedthru, 100 MHz - 10 GHz Chassis) 1-919011-004- 72982 1202-052 

I 
Capacitor, fixed, el ectrolytlc, 1.0 uP, t 

Cl :1::20%, 50 Vdc 1-900115-003 12954 DIROGSASOM 

Capacitor, fixed, electrolytic, 0.1 uF, 
DRIOGSASOM I C2 :1::20%, 50 Vdc 1-900115-002 12954 

Capacitor, fixed, electrolytic, 0.1 uF, 
DRIOGSASOM I C3 :1::20%, 50 Vdc 1-900 115-002 12954 

Capacitor, fixed, electrolytic, 1.0 uF, 
C4 :1::20%, 50 Vdc 1-900115-003 12954 DIROGSASOM 

Capacitor, fixed, electrolytic, O. 1 uF, 
C5 :I::200~, 50 V dc 1-900115-002 12954 DRIOGSASOM 

Capacitor, fixed, electrolytic, 1.0 uF, 
C6 :1::20%, 50 Vdc 1-900115-003 12954 DIROGSASOM 

Capacitor, fixed, electrolytic, 1.0 uF, I 
C7 :1::20%, 50 Vdc 1-900115-003 12954 DIROGSA50M I 

Capacitor, fixed, electrolYtic, 0.1 uF, 
C8 :1::20%; 50 Vdc 1-900115-002 12954 DRIOGSASOM 

Capacitor, fixed, electrolytic, O. 1 uF, 
DRIOGSA50M C9 :I::~, SOV~ 1-900115-002 12954 .. -- ----- . - .,._" 
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Table 6-15. Pari's List for Model RFM-l0A and RFM-l0B 

A lA4 - Broadband Ampl ifier and Doubly Balanced Mixer Assembly (Continued) 

Ref. Description Singer Mfr. Mfr. 
Deslg •. Part No. Code No. .Part No. 

------.-

Capacitor, variable, ceramic, 
Cl0 1.7 pF to 10 pF, 500 Vdc 1-900113-002 91293 9301 -

Capacitor, variable, ceramic, 

- . Cl1 1.7 pF to 10 pF, 500 Vdc 1-900113-002 91293 9301 

Capacitor, fixed, mica, selected, 
,.. C12 5 pF nominal, ± 10%, SOO Vdc 1-900003-004 72136 DM15 

Capacitor, fixed, electrolytic, 1.0 uF, 
) C13 ±200k, 50 V dc 1-900115-003 12954 01 ROGSASOM 

'., 

Capacitor, fixed, electrolytic, 0.1 uF, 'l 
i 

~, C14 :1::20%, 50 Vdc 1-900 11 ,I\..M? 12954 DRIOr.~.A.'ill~ __ T." ", '_"~- .... _ e" _. __ .... .:: ... ~; '. --- ".-._- ... 
" Capacitor, fixed, electrolytic, O. 1 uF, - i 

ro. C15 :1:20%, 50 VcIc 1-900115-002 12954 DRIOGSASOM : 
; 

i 

I .Capacitor, Axed, electrolytic, 0.1 uF, 
j 

C16 ±20%, 50 Vdc 1-900115-002 12954 DRIOGSASOM' 1 
,.j 

Capacitor, fixed, electrolytic, 1.0 uF, j 
C17 ±2()Ok, 50 V dc 1-900115-003 12954 DIROGSASOM. 

Capacitor, fixed, electrolytic, 1.0 uF, 
CIS ±2O%, 50 Vdc 1-900115-003 12954 01 ROGSA50M . 

Capacitor, Axed, electrolytic, O. 1 uF, I 

i 

I C19 :1:20%, 50 Vdc 1-900115-002 . 12954 DRIOGSASOM : 

Capacitor, fixed, electrolytic, 0.1 uF, 
C20 ±2QOk, 50 Vdc 1-900115-002 12954 DRIOGSASOM 

i 

C·apacitor, fixed, electrolytic, O. 1 uF, 
I 

\. 

C21 ±200k, 50 Vdc 1-900115-002 12954 DRIOGSASOM : 
.. 

. Capacitor, variable, ceramic, 
C22 1.7 pF to 10 pF, 500 Vdc 1-900113-002 91293 9301 

Capacitor, fixed, mica, selected, 
C23 15 pF nominal, :1:10%, .500 VcIc 1-900003-010 72136 DM15 

--'''''-_ .. -.. --- ....... ·-· .. -~~It""""-'··-·· ------- - - . " . -
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Table 6-15. Parts List for IVodel RFM-10A and RFM-10B 

~ 

A.1A4 - Broadband Amplifier and Doubly Balanced Mixer Assembly (Continued) 

Ref. Description Singer Mfr. Mfr. 
Desla., Part No. Code No. Part No. 

Capacitor, variable, ceramic, .. 
C24 1.7 pF to 10 pF, 500 Vdc 1-900113-002 91293 9~1 

Capacitor ~ fixed, el ectrolytic, 1.0 uF, , . 
C25 ,±20%1 50 Vdc 1-900115-003 12954 DIROGSA50M r- -

Capacitor, fixed, mica, selected~ 
C26 (may be omitted) 1-900003-000 72136 DM15 

Capacitor, fixed, plastic, 0.047uF, 
C27 ±20%, 250 Vdc 1-900001-009 73445 C280AE 

Capacitor, fixed, ceramic, selected, 
<:28 (may be om,!,tted~ 1-900066-000 ?S121 Me ._ .... 

" . ' . --- " 

Capacitor, fixed, electrolytic, 1.0 uF, 
C29 :1:20%, 50 V de 1-900115-003 12954 DIROGSA50M -

Capacitor, fixed, electrolytic; 0.1 uF, 
C~ ±2O%, SO'Vdc 1-900115-002 12954 DRIOGSA50M -

Capacitor, fixed, electrolytic, 1.0 uF, 
C31 ±200k, 50 Vdc 1-900115-003 12954 01 ROGSA50M 

-
Capacitor, fixed, mica, selected, 

C32 15 pF nominal, ± 100/0, SOO Vdc 1-900003-010 72136 DM15 
-

Capacitor, fixed, electrolytic, O. 1 uF, 
C33 :l:200k, 50 Vdc 1-400115-002 12954 DRIOGSA50M 

Capacitor, fixed, mica, selected, 
C34 10 pF nominal, ± 10%, 500 Vdc 1-900003-008 72136 DM15 

-
Capacitor, fixed, electrolytic, 1.0 uF, 

C35 :1:20%, 50 V dc 1-900115-003 12954 01 ROGSASOM --
Capacitor, fixed, electrolYtic, 0.1 uF, 

C36 :l:200k l SO V dc 1-900115-002 12954 DRIOGSA50M 

Capacitor, fixed, mica, 1.0 pF, :iO.S pf, 
C37 500 Vdc 

y 1-900003-00 1 72136 DM15 
- -
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Table 6-15. Parts List for ~del RFM-10A and RFM-10B 

A 1A4 - Broadband Amplifier and Doubly Balanced Mixer Assembly (Continued) 

Ref. Descri ption 
Singer Mfr. Mfr. 

Desig •. 
-' 

PariNo. Code No,. Part No. 

-~ 

Capacitor, fixed, electrolytic, 1.0 uf, 
C38 - :l:200k, 50 V dc 1-900115-003 12954 01 ROGSASOM 

Capacitor, fixed, electrolytic, 1.0 uF, 
C39 :1:20%, 50 Vdc 1-900115-003 12954 01 ROGSASOM -

- CR1 Diode, back, silicon 1-913126-003 03508 BD-3 

1-. CR2 Diode, switching, sil icon 1-913>74-001 80795 111244 -

1-. CR3 Diode, switching, sil icon 1-913>74-001 00795 ITT244-
-: -

I-
CR4 Diode, silicon 1-913lO7-OO1 03508 lN4148 

-
CRS Diode, si'licon 1-913>07-001 03508 lN4148 

CR6 Diode, germanium 1-913:>05-001 03877 1N273 

Inductor, fixed, 1000 uH, ' 
l1 :I: 10%, 139 mA 1-906016-049 ooOOJ DR1000 -

Inductor, fixed, selected, 
l2 8 turns nominal 1-403283-007 88869 

l3 Inductor, fixed, 1000 uH, :1:10%, 139 mA 1-906016-049 ooOOJ DR1000 .. 

l4 . Inductor, fixed, selected, 4 turns nominal 1-40 3283-001 88869 -" 
Inductor, fixed, 1000 uH, 

l5 :1:10%, 139 mA 1-906016-049 OOOOJ DR1000 

l6 Inductorl fixed, selectedt 8tums nominal 1-903283-007 . 88869 
. _ .. ,' . ___ t., ,.At _, -, - '-~--'-. _.---- - -"~--- - - ... -
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Table 6-15. Parts List for Model RFM-10A and RFM-l0B 

A1A4 - Broadband Amplifier and Doubly Balanced Mixer Assembly (Continad) 
1--

Ref. Description 
Singer Mfr. Mfr. 

Desl"., P.tNo. Code No. Part No. 

" " 

Inductor, fixed, 470 uH, 
L7 %5%, 180 mA 1-906032-045 1~7 'NEE470 

-

I- L8 ~nductor, fixed, sel.e.cted, 4 turns nomi nal 1-403283-001 88869 

L9 Inductor, fixed,selected, 4 turns nominal 1-40 3283-00 1 88869 
-~ 

Ll0 Inductor, fixed, 1000 uH, :f: lOOk, 139 mA 1-906016-049 OOOOJ DR1000 
l-

f-
'Ql Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 -

Q2 Transistor, silicon, NPN 1-958064-00 1 73445 A486 : 

Q3 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 

Q4 Transistor, silicon. NPN 1-958064-011 73445 A486 

Q5 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 

Q6 Transistor, sil icon, NPN 1-958064-001 73445 A486 
r 

Q7 Transistor, silicon, PNP 1-958000-002 04713 2N3906-5 

Q8 Transistor, silicon, NPN 1-958080-001 04713 2N4427 : 
- I , 

\ 

~ 

Q9 Transistor, silicon, NPN 1-958081-001 OOOOH 501005-1 
i 

-

Q10 Transistor, silicon, PNP , 1-958000-002 047.13 2N3906-5 
,-.-~--- .. , -:-.~ 
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Table 6-15. Parts List for Model RFM-10A and RFM-l0B 

A 1A4 - Broadband Amplifier and Doubly Balanced Mixer Assembly (Continued) 

Ref. Descri ption Singer Mfr. Mfr~ 
Desig. Part No. Code 1'-10. Part~. 

---

Resistor, fixed, composition, 2.2 kilohm, . 
R1 %5%. 1/4 W 1-945000-170 01121 CB2225 

Resistor, fixed, composition, 7.5 kilohm, ! 

R2 ±5%, 1/4 W . 1-945000-183 01121 CB7525 

Resistor, fixed, composition, 150 ohm, 
R3 ±5%, 1/4 W 1-945000-142 01121 C81515 

Resistor, fixed, com?Osition~ 3.9 kilohm, 
R4 ±5%, 1/4 W 1-945000-176 01121 CB392S 

Resistor., fixed, composition, selected, , 

- R5 150 ohm ~~~.~a~,:i:S%, ~V~ .~~., ._ .. __ ,---_ 1-9-45OOO-1~ 01121 CelS1S . .... .', .. -

Resistor, fixed, composition, 16 ohm, 

- R6 :1:5%, 1/4 W 1-945000-119 01121 CBl605 
.' .. 

I 

Not used. R7 -

R8 Not used :. 

Resistor, fixed, composition, 2.2 kilohm, 
R9 ±5%, 1/4 W 1-945000-170 01121 CB2225 

Resistor, fixed, composition, 7. S kilohm, 
R10 :1:5%, 1/4 W 1-945000-183 01121 CB7525 

Resistor, fixed, composition, 150 ohm, 
R11 :1:5%, 1/4 W 1-945000-142 01121 CB1515 

Resistor, fixed, composi~ion, 3.9 kilohm, 
R12 :1:5%, 1/4 W 1-945000-176 01121 CB3925 

Resistor, fixed, composition, selected, 
: 

R13 270 ohm nominal, :1:5%, 1/4 W 1-945000-148 01121 CB2715 

, Resistor, fixed, composition, 22 ohm, 
Rl-4 :1:.5%, 1/4 W 1-945000-122 01121 CB220S 
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Table 6-15. Palis List for f.Aodel RFM-l0A and RFM-l0B 

A1A4 - Broadband Amplifier and Doubly Balanced Mixer Assembly (Continued) 

Ref. Description 
Singer Mfr. Mfr. 

Desig •. Part~. Code No. Part No. 

Resistor, fixed, composition, 2.7 kilohm, 
R15 :1:5%, 1/4 W 1-94.5000-172 01121 CB2725 

~ 

Resistor, fixed, composition, 3.3 kilohm, 

- R16 ±5%, li4 W . 1-945000-174 01121 ICB3325 

Resistor, fixed, composition, 150 ohm, 

- R17 ±5%, li4 W 1-945000-142 01121 CB1515 

Resistor, fixed, c,)mposition, 3.9 kilohm, 

- R18 ±5%, 1/4 W 1-945000-176 01121 CB3925 

Resistor, fixed, composition, selected, 
f- R19 330 ~hm nomi nol, :1:5%, 1/" W 1-945000-150 01121 C83315 
....:.---.. 

Resistor, fixed, composition, selected, 
1-. R20 1 kilohm nominal, ±5%, 1/4 W 1-94.5000-162 01121 CB1025 

Resistor, fixed, composition, 1.3 kilohm, : 

I- R21 ±5%, 1/4 W 1-945000-165 01121 CB1325 

Resistor, fixed, composition, 3.3 kilohm, ; 

R22 ±5%, 1/4 W 1-945000-174 01121 CB3325 ! 

-. 
Resistor, fixed, composition, 27 ohm, 

~ 

R23 ±5%, li4 W . 1-945000-124 01121 CB2705 

Resistor, fixed, composition, 3.9 kilohm, r 

R24 ±5%, 1/4 W 1-945000-176 01121 CB3925 

Resistor, fixed, Composition, sel ected, 
R25 220 ohm nominal, ±5%, 1/4 W 1-945000-146 01121 CB2215 

Resistor, fixed, composition, sel ected, 
01121 R26 1 kilohm nominal, ±5%, 1/4 W 1-945000-162 CB1025 

Resistor, fixed, composition, 13 ohms, 
R27 ±.5%, .1/4W 1-945000-117 01121 CBlro5 

-

Resistor, fixed, composition, 100 ohm, 
R28 :1:5%1 lL~.w . _ ... ---- .--~ 

~ ..... l-945Q99~!~_: 01121 . ..... -. CBl01S 
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Table 6-15. Parts List for Model RFM-10A and RFM-10B 

. . .... -. -.. _._--_._.--. ~ ..... - ... -- -------_._-----------------_._-----

A 1A4 - Broadband Amplifier and Doubly Balanced Mixer Assembly (Continued) 
-.-----.---- --

R8f.j Singer Mfr. 
I 

Mfr. Description I 
Desig. Part No. Code No. 

I 
Part No. 

_ ..... _- --- - ..... -.. -- .--

Resistor, fixed, composition, 4.7 kilohm, 
R29 ±5%, 1/4 W 1-945000-178 01121 CB4725 

.'-, 

Resistor, Axed, composition, 560 ohm, 

I- R~ ±5%, 1/4 W 1-945000-156 01121 CB5615 

Resistor, fixed, composition, sel ected, 
~ 

I 
R31 68 ohm nominal, ±5%, 1/4 W 1-945000- 134 01121 CB6805 

Resistor, fixed, film, 49.9 ohm, 
~ R32 ±1%, 1/4 W 1-945016-068 72982 RN60D4990F :1--
'I , 

Resistor, fixed, composition, 51 ohm, i 
i 

t- _ R33 __ ~5o/0l 1L4 W 1-945000-131 01121 CB5105 
I 

Resistor, fixed, composition, 56 ohm, 
I R34 ±5%, 1/4 W 1-945000-132 01121 CB5605 -
1 Resistor, Axed, composition, sel ected, 

R35 680 ohm nominal, ±5%, 1/4 W 1-945000-158 01121 CB6815 

r 
Resistor, fixed, composition, 430 ohm, , 

~ 
I R36 ±5%, 1/4 W 1-945000-153 01121 CB4315 
I 
! 
l Resistor, fixed, composition, 1 kilohm, 
j R37 ±5%, 1/4 W 1-945000-162 01121 CB1025 
..... --

Resistor, fixed, composition, 430 ohm, 
R38 ±5%, 1/4 W 1-945000-153 01121 CB4315 

Resistor, fixed, composition, 470 ohm, 1:715 R39 ±5%, 1/4 W 1-945000-154 01121 , 
-. 

R~istor, fixed, composition, 10 ohm, 
R40 ±5°k, 1/4 W 1-945000-114 01121 C81005 

-
.. 
Resistor, fixed, composition, 2.4 kilohm, 

R41 ±5%, 1/4 W 1-945000-171 01121 CB2425 

Resistor, fixed, composition, sel ected, 
R42 110 ohm nominal, ±5%, J/4 W 1-945000-139 01121 C8111S 

- - - _.,. .......... .. -.. -..... - ., .. --. ----.-.- .. •. w'_""_" __ --
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Table 6-15. Parts List for Mo" RFM-10A and RFM-l0B 

................ .-... ~,- .. ". .,_ .... ~ ..... _- _. __ ... -.-.- .... -~.~---.... --,-~----

A 1 A4 - Broadband Ampl i fi er and Doubl y Bal anced Mi xer Assembl y (Conti nued) 
r--... ----.. ---

I R.f. Description Singer Mfr. Mfr. 
Desl •• Part· ... Code No. I Part~. . ; -- . 

Resistor, . fixed, composition, 47 ohm, ~ 

R43 ±5%, 1/4 W . 1-945000-13> 01121 C84705 

Resistor, fixed, composition, 1 kilohm, : 

-- R44 '±5%,' 1/4 W . 1-945000-162 01121. CB1025 

Resistor, fixed, composition, 8.2 kilohm, 
R45 ±5%, 1/4 W 1-945000-184 01121 CB8225 -. 

Resistor, fixed, composition, 4.7 kilohm, 
-- R46 ±5%, 1/4 W 1-945000-178 ,01121 CB4725 -

1"-_ ... R47 NotU~ .-.--.. - _ ........ _ ...... _ ....... , -. ~ .. . ------................. _ . -.-. 

...... R48 Not Used 

R49 Not Used 

Resistor, fixed, composition, 16 ohm, 
RSO ±5%, 1/4 W ' 1-945000-119 01121 CB1605 

Resistor, fixed, compoSition, 3)0 ohm, 
R51 ±5%, 1/4 W 1-945000-149 101121 CB3015 

Resistor, fixed, composition, 3lO ohm, 
R52 ±5%, 1/4 W 1--945000-149 01121 CB3)15 

r--" 

Z1 " ~ix.!!.,_~ubly balanced 1-~3411-OO1 88869 "-,'-' ~.--.. -.-- -. 
; 

I -"._. __ .. ".~ -.~ ..... --.,. .. , .. ~- .... -.. -------- .. ··t--_·_·_· __ ··_-
I 

--~~~.-,- I 

I ~ 
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ADDENDUM 
FOR 

MANUAL NO. 1-500783-260 (Rev. A) 
MODEL FM-10C 

ERRATA 

Perform the following changes to the above manual: 

Page 3-2~ 1 MHz Decade - last paragraph, last sentence 
Was: The difference frequency is applied to mixer A8Z1-L 
Is: The difference frequency is applied to mixer A8Z1-X 

Page 4-34: First paragraph - delete first line: "connected to L on A8Z1." 

Page 4-68: FIGURE 4-35. AM DETECTOR BOARD ASSEMBLY, Al (OAM-l) 
Was: R671, R674 (400 Hz LEVEL ADJ); R673, R675 {l kHz LEVEL ADJ) 
Is: R671, R674 (1 kHz LEVEL ADJ); R673, R675 (400 Hz LEVEL ADJ) 

[Z· 
Page 5-7/5-8: Figure 5-3. "Schematic Diagram TCXO/IF BOARD (AlAS) ••••• I:ly 

Replace with the attached schematic No. 4-501166-001 (G) ,i-: x-+--

Page 5-21/5-22: Figure 5-10. Schematic Diagram 1 MHz Decade Board (A6) :)l 
Ra., Was: >:~ Is: 56* t-u ..... -., 

Page 5-45/5-46: Figure 5-22. 
Response curve, Y1, Was: 

Schematic Diagram 11 
6 dB Is: 60 dB 

MHz Decade Board (AIA6, s 
~I-P-~ 

R ,,ell 
Q//;/ 

Page 5-51/5-52: Figure 5-25. Schematic Diagram 11 MHz Decade Board (AIA3 J p; 
Response curve, Yl, Was: 6 dB Is: 60 dB 

Page 5 -69 /5 -70: Figure 5 - 34. Detailed Block Diagram Model FM-I0C 
AIA2 (DIVIDER/ ALC), the ALC dc AMP references are US and U6 

Page 6-7: TABLE 6-2. PARTS LIST FOR MODEL FM-I0C (CONT.) 
MAIN ASSEMBLIES AND CHASSIS PARTS 
R5, Was: Resistor, fixed, composition, 1-945000-029 

220 ohms, ±.1 0%, 1/4W 
Is: Resistor, fixed, composition, 1-945000-030 

270 ohm, ±)O%, 1/4W 

Page 6-62: TABLE: 6-3. PARTS LIST FOR MODEL RFM-I0 
MAIN ASSEMBLIES AND CHASSIS PARTS 

01121 

01121 

Rl, Was: Resistor, variable, composition, 1 kohm, ±.10% 
Is: Not Used 

CB2211 

CB2711 

Page 6-79: TABLE: 6-4. PARTS LIST FOR MODEL RFM-I0A (CaNT.) 
AIA4 Was: "ROAD BAND ••.. I' Is: "BROAD BAND .••. " 

o ?fib. 
N ':J~03 

M~JlI 
L ,/ ,,',' 

~(';5/7 
.:7 .f /! 

II 

,G 
p 

I: 
D ,-,f 

c 

Below C30, add: C31 Capacitor, fixed,elect., 1-900115-003 
1 uF, ±.20%, 50 V dc 

'2 QJ 

12954 DIROGSA50M ~ '~ ~ 
"" ('; ! ~. V3 

~.-----------------------------~~~-------------~~~~~~---------~~~~~-------~' ~ SINO." TITLE ADDENDUM DWG NO. . I2'JB 
INSTRUMENTATION MODEL FM-I0C 1- 500783-260(A),.~ 

I.OS ANGEI..ES, CAI..IF. SHEET 1.1 _, ,I '0 A 





ERRATA (Continued) 

Page 6-88: TABLE 6-5. PARTS LIST FOR MODEL FIM-l (CONT.) 
AI-PRINTED CIRCUIT BOARD ASSEMBLY 
R34, Was: Resistor, fixed, com.position, 1-945000-033 0112.1 CB4711 

470 ohm, ±} 0%, 1/4 W 
Is: Resistor, fixed, composition, 1-945007-005 71450 X201 

2. 5 kilohm, ±.30%, 1/4 W 

Page 6-99: TABLE 6-7. PARTS LIST FOR MODEL OAM-l (CaNT.) 
MAIN ASSEMBLIES AND CHASSIS PARTS 
Rll, Was: Resistor, variable, COTIlposition, 500Vdc, ±.30% (part of R8/Rll) 

Is: Resistor, variable, composition, 500kilohm, ±}O% (part of R8/R11) 

Page 3-13/3-14: Figure 3-1 - Simplified Synthesis Block Diagram Model 
FM-I0C Mainframe 

cjJ Mod output, Was: x70, 700 MHz Is: x7, 70 MHz 

Page 3-25/3-26: Figure 3-7 - Detailed Block Diagram Model ODM-l 
SlA, should be in the INT position. 

Page 4-35~ Paragraph 4.4. 34-e 
line 4, Was: .•• (24% to 36% modulation). . • Is: .•• (27% to 33% modulation) 

Page 4-47: Paragraph 4.11. 2-c 
Was: 1000,000 MHz Is: 100. 0000 MHz 

Page 6-23: TABLE 6-2. PARTS LIST FOR MODEL FM-I0C (CONT.) 
C25, Was: 0.001 uF Is: 0.01 uF 

Page 6-116: TABLE 6-8. PARTS LIST FOR MODEL ODM-l (CONT.) 
Delete: REF. DESIG. R12/R21 and replace with R13 

Between Rll and R13, Add: R12/R21 Resistor, variable 1-003215-001 88869 
assembly (R12) 
resistor, variable, 
5 kilohm 

Page 4-114: Steps t and u: 
Was: Repeat step 4 Is: Repeat step r 

Page 5-75/5-76: Figure 5-36. Schem.atic Diagram Broadband Amplifier, 
AIA2 Model RFM-IOD 

Rl, Was: >:<16 Is: 16 

Page 5-77/5-78: Figure 5-37. Schematic Diagram 11 MHz and 2 MHz 1. F. 
Amplifier, AIA3 Model RFM-IOB 

MEASURE SENSITIVITY switch, Sl, Was: displayed in the HIGH position 
Is: displayed in the NORMAL position 

@ 
~ 

~I------------------------~--~--------------------------------~--------------~~ TITLE ADDENDUM DWG NO. 8:: SINO." 

MODEL FM-10C 1- 500783-26o(A) < 
SHEET '.3 INSTRUMENTATION 

LOS ANGELES. CALIF. 

FORM NO. HIO 1 M 3-70 D-H 



ERRATA (Continued) 

Page 5-79/5-80: Figure 5-38. Schem.atic Diagram. Broadband Am.plifier and 
Doubly Balanced Mixer, AIA4, Model RFM-I0D 

RF· tNPUT Was: 50 kHz - 600 MHz Is: 50 kHz - 512 MHz 
Rl1 , Was: 270 Is: 150 
L8, Was: OT* Is: 4T* 
L9, Was: OT~c Is: 4T* 

Page 6-145: AIA2 - Broadband Am.plifier Assem.bly 
Before Cl, Add: Cl (Chassis) Capacitor, fixed, 1-900038-001 01121 FB2BI02\\ 

feedthru, O. 001 uF, 
- 0 +100%, 500 Vdc 

Page 6-146: AIA2 - Broadband Am.plifier Assem.bly (Continued) 
Rl, Was: Resistor, fixed, com.position, 160 ohm., ±5%, 1/4 W 

Is: Resistor, fixed, com.position, 16 ohm., ±5%, 1/4 W 

Page 6-160: AIA4 - Broadband Am.plifier and Doubly Balanced Mixer Assem.bly 
Before Cl, Add: Cl (Chassis) Capacitor, fixed, 1-900038-001 01121 FB2BI02W 

feedthru, O. 001 uF, 
-0 +100%, 500 Vdc 

C2 (Chassis) Capacitor, fixed, 1-900038-001 01121 FB2BI02W 
feedthru, O. 001 uF, 
- 0 +100%, 500 Vdc 

C3 (Chassis) Capacitor, fixed, 1-900038-001 01121 FB2BI02W 
feedthru, O. 001 uF, 
-0 +100%, 500 Vdc 

C4 (Chassis) Capacitor, fixed, 1-900116-010 73445 2222424-
polys tyrene, 2000pF, 22002 
±5%, 63 Vdc 

FLI (Chassis) Filter, feedthru, 
100 MHz-I0 GHz 

1-919011-004 72982 1202-052 

Page 6-163: AIA4 - Broadband Amplifier and Doubly Balanced Mixer Assem.bly 
( Continued) 

L8, Was: Inductor, fixed, 1 turn 1-403598-001 88869 
Is: Inductor, fixed, selected, 1-403283-001 88869 

4 turns nominal 
L9, vVas: Inductor, fixed, 1 turn 1-403597-001 88869 

Is: Inductor, fixed, selected, 1-403283-001 88869 
4 turns nom.inal 

Page 4-102: TABLE 4-13. TEST EQUIPMENT REQUIREMENTS FOR MODEL 
RFM-I0D 

Sweep Generator, RECOMMENDED MODEL, Add: 2~nd Singer Model FM-27~8 fa 
Is: -101 dBm to 0 dBrr: !a 

~ 
Signal Generator, Level, 'VVas: -81 dBn:. to 0 dBr.c:. 

P.2.:.ge 4-1 08~ Step r, line 4, ~ 
i/vc.s: Rotate the sweep generc_tor center frequency control from. 50kHz to 512~4Hz 
Is~ Rotate the sweep generator center frequency control from. 50kHz to 512MH ~ 

At botto:rn of po,ge, Add~ ):~Use the Sinfler Model FM-2748 to check the flatness frorn 0 
~(\ 1,.0". ,"" ?Rnlro... . a:: 

The Singer Company, Los Angeles Operation TITLE ADDENDUM DWG NO. 8: 
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ERHArJ'A (Continued) 

Page 5-79~5-80, 5-8S;l5-90, 5-101;15-102: 
Figure 5- 38. Schematic Diagranl Broadband Amplifier and Doubly Balanced 
Mixer, A1A4 

C2, C8, Was: O. 1 p,E' Is: 1 p,F 

Page 6-160, 6-192, 6-229: A1A-t·Broadband Amplifier and Doubly Balanced Mixer 
Assembly 

C2, C8, Was: Capacitor, fixed, 1-900115-002 12954 DR10GSA50M 
electrolytic, O. 1 MF, 
±20%J) 50 Vdc 

Is: Capacitor, fixed, 1-900115-003 12954 D1ROGSA50M 
electrolytic, 1 p,F, 
±20%, 50 Vdc 

Page 6-163, 6-195, 6-232: A1A4-Broadband Amplifier and Doubly Balanced Mixer 
Assembly 

L2, Singer Part No. , Was: 1-403283-007 Is: 1-403690-001 

Page 5-87/5-88· Figure 5-42. Schematic Diagram 11 MHz and 2 MHz IF 
, Amplifier, A1A3" Model HFM -llA 

Delete: C7 O. 01 and replace with a straight line. 
MEASt!RE SEI\fSITIVITY switch, Sl, Was: Displayed in the HIGH position. 

Is: Displayed in the l\fOHMAL position. 

Page 6-181: A1A3 - 11. 0 MHz and 2.0 MEz IF Amplifier Assembly' 
C2, C8 thru C14, Was: Capacitor, fixed, plastic 1-900001-001 7344·5 C280AE 

O. 01 MF, ±20 %, 250 Vdc 
Is: Capacitor, fixed, ceramic, 1-900077-002 56289 'I'G-S10 

0.01 MF, ±20 0/0, 100 Vdc 
C6, Was: Capacitor, fixed, mica 1-900003-041 72136 DM15 

270 pF, ±5 %, 500 Vdc 
fs: Capacitor, fixed, mica, 1-900072-027 04062 SCDM-10 

270 pF, ±50/0, 500 Vdc 
C7 Was: Capacitor, fixed, plastic 1-900001-001 73445 C280AE 

0.01 IJF, 1::20%, 250 Vdc 
Is: I;[ot Used 

T"age 6-182: A1A3 - 11.0 l\;1iTz and 2.0 M~Iz TFAmplifier Asserrlbly (Continued) 
C15 thru C24 Was: C.':apacitor, fixed, plastic, 1-900001-001 73445 C280'-\.E 

0.01 p,F,l::20 %, 250 Vdc 
Is: Capacitor, fixed, ceranlic, 1-900077-002 56289 TG-S1C 

0.01 p,},±20%, 100 Vdc 
C27 Was: Capacitor, fixed, mica 1-900003-041 72136 DM15 o 

LLI 
UJ 

Is: 
270 pF, t5%, 500 Vdc 
Capacitor, fixed, mica 
270 pF, ±50/0. 500 Vdc 

1-900072~027 04062 SCDlVi-10 C5 
0: 
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Page 6-183: A1A3 - 11. 0 MHz and 2 MHz IF Amplifier Assembly ( Continued) 
C29 thru C38, Was: Capacitor, fi~ed, 1-900001-001 73445 C280AE 

plastic, 0.01 /J.P, ±200/0, 250 Vdc 
Is: Capacitor, fixed, ceramIc, 1-900077-002 56289 Tel-SIO 

O. 01 J.lF', ±200/0, 100 'idc 
C39, Was: Capacitor, fixed, mica 1-900003-043 72136 DM15 

330 p}', ±5%, 500 Vdc 
Is: Capacitor, fixed, mica, 1-900072-029 04062 SCDM-IO 

330 pF, ±5%, 500 Vdc 
C40, Was: Capacitor, fixed, mica, 1-900003-030 72136 DM15 

100 pF , :1:5%, 500 V dc 
Is: Capacitor, fixed, mica, 1-9000'12-020 04062 SCDM-10 

100 pF', _t50/0, 500 V dc 

Page 6-184: A1A3 - 11. 0 MHz and 2. O. MHz IF Amplifier Assembly ( Continued) 
C46, C47, Was: Capacitor, fixed, mica, 1-900003-032 72136 DM15 

120 ,pF, ±50/0, 500 V dc 
Is: Capacitor, fixed, 'mica, 1-900072-021 04062 SCDM-10 

120pF, t50/0, 500 Vdc 
C48, Was: Capacitor, fixed, plastic, 1-900001-001 73445 C280AE 

O. 01 /J.F, ±20%, 250 Vdc 
Is: Capacitor, fixed, ceramic, 1-900077-002 56289 'I'G.;.S10 

O. 01 J.lF, ±200/0, 100 Vdc 
C49, Was: Capacitor, fixed, plastic, 1-900001-030 73445 C280AE 

O. 001 /J.F, ±20'jo, 250 Vdc 
Is: Capacitor, fixed, mica 1-'900003-056 7213,6 DM15 

1000 pF, ±5%, 100 Vdc 
C51, Was: Capacitor, fixed, plastic, 1-900001-001 73445 C280 AE 

O.Ol/J.P', ±20 0/0, 250 Vdc 
Is: Capacitor, fixed, ceramic, 1-900077-002 56289 TG-SI0 

O. 01 /J. F , ±20%, 100 Vdc 
Page 6-72: MAIN ASSEMBLIES AND CHJ\UIi; PARTS. 

AT2, Singer PiN, Was: 1-1035160-1 Is: 1-103576-001 

Page 5-75/5-76 and 5-85/5-86: Schematic Diagram Broadband Amplifier 
L4, Was: ):~4rI' Is: 8T 

R14, Was: ):~47 Is: ):~22 

Page 6-178: A1A2A1 BROADBAND AMPLIFIER ASSEMBLY 
C10, Was: Capacitor, variable, ceramic, 1-900113-002 91293 9301 

1. 7 pF to 10 pF, 500 Vdc 
Is: Not used 

Page 6-146 and 6-179: BROADBAND AMPLIFIEH ASSEMBLY 
L4, Was: Inductor, fixed, selected, 1-403283-001 88869 

4 turns nominal 
Is: Inductor, fixed, 8 turns 1-403690-001 88869 

01121 CB4705 fit 
~ 

Page 6-147 and 6-180: BROADBA1'4'D AMPLIFIER. ASSEMBLY 
R14, Was: Resistor, fixed, composition 1-945000-130 

selected, 47 ohm nominal, ±50/0, 1/4 W a::: 
The Singer Company, Los Angeles Operation TITLE 

3211 South La CienegaBlvd., 
ADDENDUM 
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EHHl\TA ~ontlnued) 
Is: Resistor, fixed, composition, 1-945000-122 01121 CB2205 

selected, 22 ohm nominal, :1:50/0, 1/4 W 

Page 5-83/5-84: Figure 5-40. Schematic Diagram IiF' Switch and Broadband 
Amplifier, Al A.2, Model H,F'M-I1A 

Delete: L1 thru 1,5 and replace with stra.ight lines. 

Page 5-95/5-96: Figure 5-46. Wiring Diagram Model RFM-I0A and R:FM-I0B 
Add: I-rOTE: Al A2, A1 A2Wl and Al A2'W2 are used on Model RFM-I0B only. 

:For Model HFIVr-l0A, add a coaxial cable, W5, from J2 to AIA4.T3. 

Pages 6·-174/6-175: Table 6-13. Parts List for Model HFM-IIA 
Delete: Ll thru L5 Inductor, fixed, 10 J..lH 1-906022-005 OOOOF 13-10-10 

Page 6 ... 179: Table 6-13. Parts List for lVlodel H.FIVI-IIA 
Q2, Was: Transistor, silicon, NP:t-J 1-958018-001 

Is: Transistor, silicon, NPN 1-958064-001 
02735 
73445 

2N5179 
A486 

Page 6-212: Table 6-12. Parts List for IVlodel RFM-I0A and HFM-I0B 
ATl, Was: Attenuator, step, assembly, 

dual concentric, 1 dB and 
10 dB steps 

Is: Attenuator, fixed, 10 dB 

Below ATl, Add: AT2 Attenuator, variable, 

4-403416-001 
2-001355-005 

88869 
88869 

40 dB 1-103576-001 88869 
i\ '1'3 Attenuator, fixed, 
23 dB 2-001355-006 88869' 

Delete: Fl Fuse, RF assembly, +10 dEm 3-403417-001 88869 
Jl, Was: Part of. P1 

Is: Part of ATI 
J2, Add: (RPM-lOB only)(Part of W5 on Model PFM-IOA) 

Page 6-213: Table 6-12. Partsr,ist for IdodelP,FM-10A and RJ-:'lVI-10l3 
WI, Was: Cable assembly, 7 in., :-~;,x 

to rt. angle -:~:r,Tc 1-004890-001 88869 
Is: Cable assembly, 7 in. J_~~\;,C' to ~;3NC 1-004907-001 88869 

Below W3, Add: W4 Cable assembly, '""1-1/2 
in., BNe male to Bl"~'C 
female 2-004461-001 88869 
W5 Cable assembly, 9 in. , 
B J\fC to BNC bulkhead 
(HFlVI-I0 A only) 1-004906-001 88869 

Page 5-87/5-88: Figure 5-42. Scherrntic Diagram 11 MITz and 2 lVUIz IF' Amplifier, 
AIA3.. Model FPM -1tA 

C40, Was: 100 pF Is: 47 pF 
C41, Was: 1200 pF Is: 820 pF 

Pa~;!(' 5-!9/5-20~ Figur<; 5-9. S;.::h~·mati(' Diagram, 1200 MHz Multipli ~r (AS) 
C9 J' Wa~: * Is: S pF* 

Q 
I.&J 

~ a:: 
I-I---------.-IN-G--.-R---------T~T~IT~L~E------A-D--D-F-~T-~-D-T-JM--------------,----r=DW~G~N~O~·.--------,~ 

1_ 500733-260(A) cC 
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ERRATA (Continued) 

Page 6-183: Table 6-13. Parts List for Model RFM-11A 
C40, Was: Capacitor, fixed, mica, 

100 pF, ±5%, 500 Vdc 1-900072-020 04062 SCDM-10 
Is: Capacitor, fixed, mica, 

47 p F, ±5%, 500 Vdc 1-900072-014 04062 SCDM-470J 
C41, Was: Capacitor, fixed, mica, 

1200 pF, ±5% 1-900003-057 72136 Dl\t115 
Is: Capacitor, fixed, mica, 

820 pF, ±5%, 300 Vdc 1-900003-054 72136 DM15 

Page 6-30: .A.4A, "-1\4B-10l'vIHz PHOGRAMMING CIRCUIT BOARD ASSEMBLY 
R1 thru RIO, tolerance, Was: :!:5% Is: ±10(/o 

Page 5-39/5-40: Figure 5-19, Switching Diagram, 100, 10, 1 MHz Decade, 
••• 51, S2, 83, S9, Sll~ S12 

Add: A diode, CH,2, lN2~:3 .. between S3B-W and S9C-l, with the same 
orientation as CHl. 

Page 5-31/5-32: Figure 5)-15. Schematic Diagram T::uffer Amplifier Board (All) 
(lV~ainFrame ) 
Add: C16 to the HEF DES NOT USED block. 

Page 6-50: All-BUFFER AMPLIFIER CIRCUIT BOARD ASSEMBLY 
C16, Was: Capacitor, fixed, mica 

470 pF, ±5%, 500 Vdc 1-900003-047 72136 DM15F471J 
Is: Not used 

Page 6-125: TABLE 6-8. PARTS LIST FOR MODEL ODM-1 (CaNT.) 
Add: CR406 Diode, silicon 1-913001-002 04713 IN4002 

C 
LLJ 
CJ) 

~ 
~ -
C 
LLJ 

~ 
~----------------------~~~---------------------------------.--------------~~ The Singer Company, Los Angeles Operation TITLE ADDENDUM DWG NO. 8: 
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MAINFRAME RUNNING CHANGES 

Effective Date: February 14, 1973 (Effective serial number: SOl and above) 

Page 5-33/5-34: Figure 5-16. Schematic Diagram Frequency Generator (A12-21) 
CIO, C20, C22, C37 Pf~Was: 1000 pF Is: O. 01 uF 

Page 6-54 through 6-56: TABLE 6-2. PARTS LIST FOR MODEL FM-10C(CONT. ) 
A12 THRU A21 - GENERATOR CIRCUIT BOARD ASSEMBLIES 

CIO, C20 p C22, Was: Capacitor, fixed, mica, 1-900003-056 71236 DM15FI02J 
C37, C44, C45 1000 pF, +5%, 100V dc 

Is: Capacitor, fixed, ceramic, 1-900077-002 56289 IGA-510 
0.01 uF, ±20%, 100V dc 

'Effective date: March 23, 1973 (Effectiv.e serial number: 501 and above) 

. Page 5-33/5-34: :F.igure 5-16. Schematic Diagra:m E:requency Generator (AI2-21) 

NOTES II, Was: To be added to A21 board only at final assembly 
Is: To be added tp 'Atl board between terminals 9 and II 

:E:ffective date: April 5, 1973 (Effective ~erial number:, 430 and above) 
... 

i 

. Page 5,..9/5-1Q: Figure 5-4. Schematic Diagram (/J Modulator/Audio (AIA6) 
R.lO, Was: 820 Is: 270 

Page 6-21: TABLE 6-2. PARTS LIST FOR MODEL FM-I0C (CONT.) 
AIA6 - PHASE MODULATOR AND AUDIO CIRCUIT BO~ ASSEMBLY 
R.lO, Was: Resistor, fixed, composition, 1-945000-036' 01121 CB8211 

820 ohm, ±.10%, 1/4 W 
Is: Resistor, fixed, composition, 1-945000-030 01121 CB2711 

270 ohm, ±10%, 1/4W 

Effective date: May 8, 1973 (Effective serial number: 501 and above) 
c 

Page 5-33/5-34: Figure 5-16. Schematic piagram Frequen.cy Generator (A12-21) ~ 
Component Values chart, A16 board only; C32, Was: 82 pF Is: 68 pF Gj 

0:: -
C 
L&J 

~ 
~I~--------------------~~~----------~~~~~~--------·--~~~~--------~f SINO... TITLE ADDENDUM DWG NO.' Q. 
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MAINFRAME RUNNING CHANGES (Continued) 

Page 6-55: TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT. ) 
A12 THRU A21 - GENERATOR CIRCUIT BOARD ASSEMBLIES 

C32, Was: A16 thru A21 Ca.pacitor~ fixed, mica, 1-900003-028 72136 DM15Y820J 
selected, 82 pF nominal, 
±5%, 500V dc 

Is: A16 Capacitor, fixed, mica, 1-900003-026 72136 DMI5F680J 
68 pF, ±5%, 500V dc 

AI7 thru A21 Capacitor, fixed, mica, 1-900003-028 72136 DMI5F820J 
selected, 82 pF nominal, 
±5%, 500V dc 

Effective date: June 8, 1973 (Effective serial number: 601 and above) 

Page 6-50/6-51: TABLE 6-2. PARTS LIST FOR MODEL FM-IOC (CONT.) 
All ~ BUFFER AMPLIFIER CmCUIT BOARD ASSMEBL Y 

C5, C21, C28, Was: Capacitor, variable, ceramic, 1-900113-002 91293 9301 
C34,C40 1.7-10pF, .sOOVdc 

Is: Capacitor, variable, ceramic, 1-900065-001 E. F. Johnson 187- 06-
1. 7 pF -II pF, 500V dc 5 

Page 6-55 and 6-56: TABLE 6-2. PARTS LIST FOR MODEL FM-I0C (CONT.) 
A12 THRU A21 - GENERATOR CmCUIT BOARD ASSEMBLIES 

C24, C36, C43, Was: A12 thru A21 Capacitor, variable, 1-900113-002 91293 9301 
ceramic, 1.7-11 pF, 
500V dc 

Is: A12 thru A21 Capacitor, variable, 1-900065-001 EF Johnson 
ceramic, 1.7 pF-ll pF, 187-10t-5 
500V dc 

C43 is not used on A21 board 

Effective date: June 13, 1973 

Page 5-25/5-26: Figure 5-12. Schem.atic Diagram. 10 MHz Decade Assemby (A8) 
C34, Was: 3 pF Is: 5 pF 

Page 6-40: TABLE 6-2. PARTS LIST FOR MODEL FM-I0C (CONT. ) 
A8 .. 10 MHz DECADE ASSEMBL Y 
C34, Was: Capacitor, fixed, mica, 1-900003-003 72136 DM15C030 C 

3 pF, to. 5 pF, 500V dc 
Is: Capacitor, fixed, mica, 1-900003-004 72136 DM15C050C 

5 pF, ±.O. 5 pF, 500V. dc 

I Effective Date: June 15, 1973 (Effective serial num.ber: SOl and above) 
C 
L&J 

Page 5-23/5-24: Figure 5-11. Schematic Diagram. Gain Control AnlP/Am.plitude en 
Modulator ~ 

0:: 
Change the s chem.atic as follows: -

C 
L&J 

~ .-__________ ~~----__ ---r.~~------------~~~~~~--------~--------------~O:: 
SINO... TITLE ADDENDUM DWG NO. R: 
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Wall 

MAINFRAME RUNNING CHANGES (Continue~ 

II. 

CRr CR2 
~ __ I~N~~7_3~~ __ I_N~~~73T-____ ~ __ ~C~t ~ 

"'" 4 .;t;;F-<y 
R25 C4I . ( 
v

l6 . 470l'F 

>R26 . ~R27 :z.OO >~O 

-: 
--= 

Page 6-38: TABLE 6-2. PARTS LIS.T FOR MODEL FM-10C (CONT.) 
A7 - GAIN CONTROL AMP/AMPLITUDE MODULATOR i\SSEMBLY 
L14·, Was: Coil, fixed, O. 47 uH, ±15% 1-906008-002 88869 

Is: Not Used 
Belo·w R24, add: R25 Resistor, fixed, com.position, 1-945000-119 01121 CB1605 

16 ohm., ±5%, 1/4W 
R26, R27 Resistor, fixed., composition, 1-945000-149 01121 CB3015 

300 ohm., ±5%, 1/4 W 

Effective date: June 22, ·1973 

Page 5-21/5-22: Figure 5-10. Schem.atic Diagram. 1 MHz Decade Board (A6) 
R16, Was: 33 Is : 1 0 * 

Page 6-35: TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 
A6 - 1 MHz DECADE BOARD ASSEMBLY 
B~16, Was: Resistor, fixed, com.position, 1-945000-019 01121 CB3301 

33 ohm., ±10%, 1/4 W 
Is: . Resistor, fixed, com.position, 1-945000-013 01121 CBI001 

selected, 10 ohm. nom.inal, 
t1 0 % , 1 / 4 W 

Effective date: August 3, 1973 

Page 5 ... 3/5-4: Figure 5-1 - Schem.atic Diagram. Divider/ALC Board (AIA2) 
R19, Was: 150, ±0.5%, 1/8W Is: 150, ±1%, 1/8Wr 

Page 6-13: TABLE 6-2. PARTS LIST FOR MODEL FM-I0C (CONT.) 
R19, Was: Resistor,. fixed, film., 1-945088-114 0711~i NA55D151 

Is: 
150 ohm.,±.. 5%, 1/8 W .. 
Resistor, fixed, film., 1-945027-114 0711S NA55D151 
1 50 ohm., ±1 %, 1 / 8 W 

06 

fit 
~ 
0: 
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Effective date: August 20, 1973 (Effective serial number: 601 and above). 

Page 5-11/5-12: Figure 5-5. Schematic Diagram VCO ••• and R4 (Main Frame) 
Was: R42, 1 K Is: 1 K * 
Was: R46, 3.9 K Is: 3.9 K * 

Page 5-21/5-22: Figure 5-10. Schematic Diagram 1 MHz Decade Board (A6) 
Was: R25, 1 K Is: 820 

Page 5-26: TABLE 6-2. PARTS LIST FOR MODEL FM-l0C (Cont.) 
Was: R42, Resistor, fixed, composition, 1 K ohm, .±lOOk, 1/4 W 
Is: Resistor, fixed, composition, selected, 1 K ohm nominal, ±10%, 1/4 W. 

Was: R46, Resistor, fixed, composition, 3.9 K ohm, .± lOOk, 1/4 W 
Is: Resistor, fixed, composition, selected, 3.9 K ohm nominal, .±lOOk, 1/4 W 

Page 6-35: TABLE 6-2. PARTS LIST FOR MODEL FM-l0C (Cont.) 
Was: R25, Resistor, fixed, composition, 1-945000-037 01121 

1 K ohm, .± 10%, 1/4 W 
Is: Resistor, fixed, composition, 1-945000-036 01121 

820 ohm, .± lOOk, 1/4 W 

Effective date: August 22, 1973 

Page 4-33: Paragraph 4.4.31 A7 Board Adiustment 

<:81021 

CB8211 

"b", Delete: Entire fint sentence, "Disconnect the .••• shield to ground". 
Second sentence should be changed as follows: "Connect FL2 to the 
RF detector RF input ..•• i ac k. II 

II i", Last sentence, WlkiI: -12 dBm Is: -18 dBm 

Effective date: August 27, 1973 (Effective serial number: 601 and above) 

Page 5-7/5-8: Figure 5-3. Schematic Diagram TCXO/IF BOUD (AlAS) 
Replace with attached Figure 5-3. 

Page 6-7: TABLE 6-2. PARTS LIST FOR MODEL FM-l0C (Cont.) 
Below L4, Add: L5 Inductor, fixed, 1-906022-005 OOOOF 13-10-10 

10 ~H, 440 rnA 

Below Rl0, Add: Rl1 Resistor, fixed, composition 1-945000-029 01121 C82211 
220 ohm, ± lOOk, 1/4 W . 

Effective date: September 21, 1973 (Effective serial number: 601 and above) 

Page 5-9/5-10: Figure 5-4. Schematic Diagram II Modulator/Audio (AIA6) 
Was: R9, 2.2 K Is: 270 

.IN .... 

INSTRUMENTATION 
LOS ANGELES. CALIF. 

FO",.. NO. , ISO I hi 3·70 D·H . 

TITLE ADDENDUM 
MODEL FM-l0C 

DWG NO. I 
1- .500783-260 (A) < 

SHEET 2.' I't ". 



Page 6-21 : TABLE 6-2. PARTS LIST FOR MODEL FM-l0C (CO"tt.) 
Was: R9 , Resistor, fixed, composition, 1-945000-041 01121 CB2221 

2.2 K ohm, .± 10%, 1/4 W 
Is: Resistor, fixed, composition, 1-945000-030 01121 CB2711 

270 ohm, .± 10%, 1/4 W 

~ ..... " date: October 5, 1973 (Effective serial numher: 630 and above) 

Page 5-21/5-22: Figure 5-10. Schematic Diagram I MHz Decacle Board (M)) 
Add: A line between A6-10 and G NO 

Effective date: Oc;tober 10, 1973 (Effective serial) number: 801 and obove) 

Page 4-35, Paragraph 4.4.34. Amplitude Modulation Adjustment. 

Delete steps a. through e. and replace. with the following: 

CI. Set the mainframe MODE switch to the GEN MOD CAL position. 

b. Remove the ODM-l and replace it with the OAM-l. Turl' the OAM-l on and 
adjust INTENSITY and FOCUS for normal trace. 

c. Set the OAM-1 RANGE switch to the GEN 30% ,..ttt •• 

d. Set the OAM-l VERT MODE switch to the VERT SET position •. Rotate the VERT 
POS control so that the trace is positioned exactly on the VERTICAL SET line. 

e. Set th~ OAM-~ VERT MODE switch to the CARR SET positilon. Adjust the 
CARRIER LEVEL control so that the trace is exactly on the CARRIER SET line. 

f. Set the OAM-l VERT M()DE switch to the MEAS AM positi'on. The OAM-l is 
now calibrated to measure 30% AM. 

gIl Set the GENERATOR M«>DULATION switch on the mainframe to the IN-ON 
position. 

h., Set the MOD/AUDIO OUT FREQ switch on the OAM-1 to the kHz position 
Qnd MOD MODE switch to the INT position. 

i. Set the VTVM range switch on the distortion analyzer to O. 1 volts and monitor 
the voltage at A27-·2 and A27-3. 

k. Adjust the INT MOD/AUDIO OUT control on the OAM-l for 75 mV rms. 

I. Unsolder the 60 MHz to 150 MHz input cable at A27-4 and connect it to the RF 
voltmeter with the 50 ohm load. The power level should b4!t -1 dBm .±1 dB. 
Rotate the 10 MHz frequency switch from 0 tfwvlJ~L1 If the output level varies c 
greater than ± 1 dB, refer to 60-150 alignment procedures paragraphs 4.4.20 LIJ 

thru 4.4.30 and read i ust as necessary. ~ 
~--------------------~~~~----------------------------~~~~~------~~ SIN... TITLE ADDENDUM DWG NO. () ~ 
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MAINFRAME RUNNING CHANGES (Conti~uJed) 

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

n. Adjust A27R9 for an output level of -15 dBm. Disconnect the RF vohmet~ and 
reconnect the cable to Z2-X. 

p. Adiust A27R1 for 30% AM as monitored on the previously calibrated OAM-1 

r. Measu ... ·the distortion at the OAM-1 DIST ANAL recept~I •• 

s. Adiust A27R4 for minimum distortion. The distortion must be less than 3<'10. 

t. Repeat steps (n) through (s) as there is interaction between the two adljustments. 

u. Set the MODE switch on the mainframe to the GEN position. Set the RF OUT-' . 
PUT level to -20 dBm. Set the frequency switches to 3 MHz and connect one 
end of a 50 ohm RF cable to the ~F OUTPUT receptacle. 

v. Connect the other end of the RF cable to the input receptacle of the AM met ... 
(FM-2748 with OAM-1). 

w. Set the frequency of the AM meter to 5 MHz (2 MHz offset from gelnerator 
frequency). ~ 

x. Set the AM meter 10 MHz switch to the "out" position. Set the audio switch 
to the modulate position. 

y. Calibrate the OAM-1 as in steps b through f. 

z. Measure and record the percent of AM. 

Ga. Change the 10 MHz Frequency switch. on the mainframe and AM met ... in 
st.,. from 0 through 9 as in Table 4-13. 

TABLE 4-13. EXAMPLE OF AM TEST RESULTS 

RA-10C AM Meter ~~. 

MHz MHz T est Results 

03 05 29 High 31 
13 15 29 Low 27 
23 25 30 
33 35 28 Error 4% 

43 45 30 
53 55 31 
63 65 30 
73 75 29 
83 85 29 
93 95 27 

TITLE 
-

~"?83-260 (A) 
.IN .... ADDENDUM 

INSTRUMENTATION MODEL FM-10C 
LOS ANGELES. CALIF. SHUTZ.t.1 

FORM NO. 100 1 M 3.70 D·H 

c 
LIJ en 
~ 
0:: 

c 
LaJ 

I 



MAINFRAME RUNNING CHANGES (Col"ltinued) 

ab. At each step recalibrate the OAM-1 in the AM meter as in steps d thru f. 

ac:. In the example in Table 4-13, the percent of error from a mean of 300/0 is -30/0 
and + 1%

• See Figure 4-49. 

FIIGURE 4-49. GRAPHIC REPRESENTATION OF EXAMPLE IN TABLE 4-1~ 

ERROR lOW MEAN ERROR HIGH 

~-
4~ 

-JOk - ... .. +1%~ r ... 

-- -- - -
27% 28% " 29% 30% 31% 

ad. Adiust A27R1 to set the error at the mean or middle. 

ae. In this example adiust A27R1 up +1% to set the error in tire middle of 30% mean. 
As displayed graphically in Figure 4-50. 

FIGURE 4-50. GRAPHIC REPRESENTATION OF ADJUSTMENT I N STEP ae 

~ 
.. ~ 

. -2'10 .. ~ +2% • ~ 

• -,... • • -
2SOk 29';0 30% 31% 32~o 

~ 

The error is now centered +2QO/O and -~/O after adiusting A27R1, up +1%. 

Effective date: October 12, 1973 (Effective serial number: 800 and belo1w} 
- Page 5-23/5-24: Figure 5-11.' SchentJ tic Diagram Gain Contlrol Amp/Amplitude 

Modulator. 
Add: For S/N's up to BOO, use schematic diagram 4-501181-001 ~ 

Fo-r S/N s 801 and above, use schematic diagram 4-501181-002 

Q 
LLI en 
~ 
~ 
-I 

Q 

~ 
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MAINFRAME RUNNING CHANGES (Continued' 

Effective date: October 18, 1973 (Effective serial number: 701 and above) 
Page 5-33/5-34: Figure 5-16. Schemati c Diagram Frequency Generator (A 12-2 n 

Component Values Chart, C40 on the A15 assembly, 
Was: 470 pF Is: 33 pF 

Page 6 ... 56: TABLE 6-2. PARTS LIST FOR MODEL FM.:.lOC (Cont' 
C40, Was: A 15 thru A21 

Is: A 16 thru A21 
Add: C40 A 15 Capacitor, fixed, mica, 1-900003-017 72136 DM15E330J 

33 pF, ±s%, 500 Vdc 

Effective date: October 24, 1973 (Effective serial number: 801 and above) 
Page 5-23/5-24<! Figure 5-11 Schematic Diagram Gain Control Amp/Amplitude 

Mod~lator Assembly(A7\ and FL2. 
Replace with attached Figure 5-11. 

Page 6-4: "fABLE 6-2. PARTS LIST ,FOR MODEL FM-10C 

A7, Part Numb .. , Was: 4-003086-002 Is: 4-003086-005 

Page 6-37: TABLE 6-2. PARTS LIST FOR MODEt FM-'OC (Cont~ 
C24, Was: Capacitor, fixed, mica, 1-900003-021 72136 DM15C470J 

47 pF, ±5%, 500 Vdc 
Is: Not Used 

C32, Was: Capacitor, fixed, mi ca, 
47 pF, .±S%, 500 Vdc. 

Is: Not Used 

1-900003-021 72136' DM15C470J 

C39, Was: Capacitor, fixed, standoff, 1-900044-001 01121 SS50-471W 
470 pF, -0+100%, 500 Vdc. 

Is: Not Used 

C40, Was: Capacitor, fixed, mica, 1-900003-002 72136 DM15C020C 
2 pF, .:to.5 pF, 500 Vdc 

Is: Not Used 

C42, Was, 

Is: 
Below C42, Add: 

Capacitor, fixed, mica, 1-900003-002 
2 pF, !p.5pF, SOO Vdc 
Not Used. 
C43 Capacitor, fixed, mica 1-900003-047 
470 pF, .±5%, 500 Vdc 

72136 DM15C020C 

72136 DM15F471J 

CR1, 'Nas: Diode, germanium 1-913005-001 03877 1 N273 
Is: Not Used 

CR2, Was: Diode, germanium 1-913005-001 03877 1 N273 
Is: Not Used 

fa 
~ 

t~~~~~~~~==~~~~----------~--------------~~~~----~~ The Singer Company, Los Angeles Operation TITLE DWG R-
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MAINFRAME RUNNING CHANGES (Continued) 

Pale ,6-38: TABLE 6-2. PARTS LIST FOR MODEL FM-10C (Cont) 

R15, Was: Resistor, fixed, composition 1-945000-021 01121 C84701 
47 ohm, ±10%, 1/4W 

Is: Not Used 

R21, Was: Resistor, fixed, composition 1-945000-053 01121 CB2231 
22 K ohm, ±10ok, 1/4W 

" ~ Is: Not Used 

R22, Was: Resistor, fixed, composition, 1-945000-025 01121 C81011 
Selected, 100 ohm nominal, .±l00k, 1/4W 

Is: Not Used 

R25, Was: Resistor, fixed, composition, 1-945000-119 01121 CB1605 
16 ohm, =.5%, 1/4W 

Is: Not Used 

R26, R27, Was: Resistor, fixed, composition, 1-945000-149 01121 CB3015 
300 ohm, .±5%, 1/4W 

Is: Not Used 

Below R27, Add: R28 Resistor, fixed, com- 1-945000-149 01121 CB3015 
position, 300 ohm, .±5%, 1/4W 

Add: R29 Resistor, fi xed, compo- 1-945000-120 01121 CBl805 
sition, 18 ohm, ,:!:5%, 1/4W 

Add: R30 Resistor, fixed, compo- 1-945000-149 01121 CB3015 
sition, 300 ohm, .±5%, 1/4W 

Effective date: October 30, 1973 (Effective serial number: 601 and above) 

Page 5-7/5-8: Figure 5-3 Schematic Diagram TCXO/I F Board (AlAS) and J2, 
J3, J4 and 513. 

Was: A 1 A5-4 connected to S 13-5 Is: Connected to S 13-4 

Page 5-69/5-70: Figure 5-34 Detailed Block Diagram Model FM-,10C, Sheet 1 of 2 

Effective Serial; number:' 801 G,od above 

Between Pages 5-33/5-34 and 5-35/5·-36, Add: The attached Figure 5-16A. 

C 
I.&J 
en 
Gj 
~ -
C 
I.&J 

~ 
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MAINFRAME RUNNING CHANGES (Continued\ 

Page 5-69/5-70: Figure 5-34 Detailed Block Diagram Model FM-l0C (sheet 1 of 2\ 
. Change the figure as indicated below: 

I ,- ________ .1 

, A I A 5 (TCXOj1F) , 
10 MHz 
TCXO 1--_ 

AI 

L... __ ,~ 

R5 

J2 
@I-------------..J 

R II 

Page 5-71/5-7,2: Figure 5-34 Detailed Block Diagram Model FM-10C (Sheet 2 of 2 
Change the figure as indicated below: 

IM.~ 
~----+---I I .\1 {GtA/AH 1't00000 .... oltj • " • '. I 

___ - .... '0"' 

I ;;; c~" MC,,,I.ATOd ";:' I L!!!. _____ ---I 

.----t-_ ... I"O sa 

"., 
c 
u 
f ~~~~ ____________ ~ __ ~~~~ ____________________________________ ~ ______________ ~o 

The Singer Company. Los Angeles Operation TITLE ADDENDUM DWG NO. g 
3211 South La Cienega Blvd.. 1_ 500783-260 (A) Cl 
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Page 6-61: Add the following table: 

Table 6-2, Parts List for Model FM-10C, Continued 

Ref 
Design 

A1 

, C1 

C2 

C3 

Q1 

Q2 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

A27 - AM Modu lator Assemb Iy 
Sf..-gw Mfg. 

Description Part No. CMe:-No.:; 

Modulator, AM 1-403623-001 05375 

Capacitor, fixed, electrolytic, 1-900115-001 
120 uF, ±.20°;b, 15 Vdc 

12954 

Capacitor, fixed, electrolytic, 1-900115-001 12954 
120 uF, ±20%, 15 Vdc 

Capacitor, fixed, ~erarnic, 1-9000 12-002 72982 
0.001 uF ,-Q% +100%~ 500 Vdc 

Transistor, si licon, NPN, 2N3906 1-958000-000.1 04713 

Transistor, silicon, PNP" 2'N3904 1-958000-00 2 04713 

Resistor, variable, cQmpositio,;., 1-945007-004 
J k.n., ±JoOk, 1/5 W , 

71450 

Resistor, fixed, composition, 1-945000-169 
Z k.n., ±5%, 1/3. VI 

01121 

Resistor, fixed, composition, 
100 ehm; .110%, 1/4 W 1-945000-025 01121 

Resistor, fixed, composition, 1-945000-048 01121 
8.2 kilohm, ±10ok, 1/4 W 

Resistor, fixed, composition, 1-945000·038 01121 
1.2 kA ±10%, 1/4 W 

Resistor, fixed, composition, 1-945000-022 01121 
27..n.., ±10%, 1/4 W 

Resistor, fixed, composition, 1-945000-022 01121 
56 A, ± lOOk, -1/4 W 

Resistor, variable, film, 1-945027-142 
294 A, ±1%, 1/8 W ' 

07115 

Mfg. 
Part No. 

SS-43 

D120GSD15M 

D120GSD15M 

861Z5Ul02P 

2N39Q4-5 

2N3906-5 

X201 

CB2025 

CB'1011 

CB8221 

CB 1221 

C82701 

CB~5601 

.NA55P 

~ec;ic;tor, vortoble, ceramic, 
:.1.., :1: l%, 3/4 "vV 

1-945081=011 80194 '- 3009P- 1-203 

C 
LLJ 

~ 
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MAINFRAME RUNNING CHANGES (Continuec~ 

Effective date: August 24, 1973 

Page 5 - 2 3 /5 - 24: Figure 5 -11. Schematic Dia.gram. Gain Control Amp/ 
Amplitude Modulator Assembly (A 7) and FL2 (Main Frame) 

C;~4, Was: 47 pF Is: 10 pF 
C40, C42, Was: 2 pF Is: *2 pF 
R21, Was: 22K Is: *22K 
Delete: R15 47 
Add: LIS, a 5 turn coil between R22 and the uncurved side of C39 
Add: L16, a 5 turn coil between R21 and the junction of C32 and CR1 

Page,16-37: A7 - GAIN CONTROL AMP/AMPLITUDE MODULATOR ASSEMBLY 
C24, Was: Capacitor, fixed, mica, 1-900003-021 72136 DM15C470J 

47 pF, .±,5%, 500 Vdc 
Is: Capacitor, fixed, mica, 1-900003-008 72136 DM15ClOOJ 

10 pF, ±.5%, 500 Vdc 
C40, C42, Was: Capacitor, fixed, mica, 2 pF, ±0.5 pF, 500 Vdc 

Is = Capacitor, fixed, mica, selected, 2 pF nominal, ±0.5 pF, 
500 Vdc 

Page 6-38: A1 - GAIN CONTROL AMP/AMPLITUDE MODULATOR ASSEMBLY 
Below L14, Add: L15 Coil, fixed, 5 turns 1-945000-025 88869 

L16 Coil, fixed, 5 turns 1-945000-053 88869 
R15, Was~ Resistor, fixed, 1-9450.00-021 01121 CB4701 

composition, 47 ohm, 
±10%, 1/4W 

Is: Not Used 
R2l, Was: Resistor, fixed, composition, 22 k ohm, ±lO%, 1/4W 

Is: Resistor, fixed, composition, selected, 22 k ohIn nominal, 
±.10%, 1/4 W 

Effective serial number: 701 and a.bove 

Page 6-50 and 6-51: All - BUFFER AMPLIFIER CIRCUIT BOARD.ASSEMBLY 
C5, C21, 
C28, C34, 
C40, Wa's: Capacitor, variable, 1-900065-001 E.F. Johnson 187-106-5 

ceramic, 1. 7 to 11 pF, 
500 Vdc 

Is: Capacitor, variable, 1-900113-002 91293 9301 
ceramic,. 1. 7 to 11 pF, 
500 Vdc 

Effective serial numbers: Serial num.bers suffixed with 03353 and above a 
Schem.atic Diagram Frequency Generator (A12-21! 

Is: >:(2 pF a: 
Page 5-33/5-34: Figure 5-16. 

C31, V'(as: 2 pF 
~ 

Page 6-55: A12 THRU A2l - GENERATOR CIRCUIT BOARD ASSEMBLIES 
C31, Was: Capacitor, fixed, mica, 2 pF, ±.0.5 pF, 500 Vie fa 

Is: Capacitor, fixed, mica, selected, 2 pF nominal, ±0.5 pF, 500 Vdc § 
The Singer Company, Los Angeles Operation TITLE ADDENDUM DWG NO. (1\) R-

3211 South La Cienega Blvd., 6 t1. C 
Los Angeles, CII. 90016 MODEL FM-10C 1- 500783-2 0' 

..., 2.1.15 
1"0"'" NO. UO , M '·70 D·H 



MAINFRAME RUNNING CHANGES (Continued) 

Effective serial number: Serial numbers prefixed with 701 and above 
Page 5-19/1-20: Figure 5-9. Schematic Diagram 1200 MHz Multiplier (A5) 
Between A8-1 and ground, Add: C21':~, a 10 pF capacitor with the curved side to 
ground. 
Page 5-25/5-26: Figure 5-12. Schematic Diagram 10 MHz Decade Assembly (A8) 

and FLl and Z2. 
Between Zl-R and ground, Add: C36':~, a 3 pF capacitor with the curved side to 
ground. 
Page 5-33/5-34: Figure 5-16. Schematic Diagram Frequency Generator (A12-21) 
Was: C18 Is: C18':~ 

Was: C25 Is: C25':~ 

COMPONENT VALUES Chart, A16C18, A16C25, A17C18 and A17C25, Was: 68 pF 
Is: 56 pF. 

Page 6-31: A5-1200 MHz DECADE ASSE,MBLY 
Below C20, Add: C21 Capacitor, fixed, mica, 1-900003-008 72136 DM15C100J 

selected, 10 pF nominal, 
±5%, 500 Vdc 

Page 6-40: A8-10 MHz DECADE ASSEMBLY 
Below C35, Add: C36 Capacitor, fixed, mica, 1-900003-003 72136 DM15C030C 

selected, 3 pF nominal, 
±O. 5 pF, 500 Vdc 

Page 6-54 and 6-55: A12 THRU A%l- GENERATOR CIHrnIT BOARD ASSEMBLIES 
C18 and C25, Was: A16 thl-u A21 Capacitor, 1-9Q0003-026 72136 DIV[15F680J 

fixed, mica, 68 pF, ±5%, 
500 Vdc 

Is: A16 and A17 Capacitor, 1-900003-024 72136 DM15 E560,J 
fixed, mica, selected, 
56 p F nominal, ±5%, 
500 Vdc 

Is: A18 thru A21 Capacitor, 1-900003-026 72136 DM15F560.J 
fixed, mica, 68 pF, ±5%, 
500 Vdc 

Effective s'erial number: Serial numbers suffixed with 04049 and above. 
Page 5-69/5-70: Figure 5-34. Detailed ;-Hock Diagram Model FM-10C 

F'l, Was: AC. 75 Is: ll.5~lac 1,.1\ ST3, 230 Vac O. 5 A SB 

Page 6-6:: TABIJE 6-2. PARTS LIST rOR MODEL FM-10C (COl';rr. ) 
F'l, Was: Fuse, slo-blo, 3/4 Amp, 250 '"" 1-924000-017 03614 MDL-3/4 

Is: Fuse, slo-blo, 1 Amp, 250 V 1-924000-019 03614 MDL-1 

Effective serial number: Serial numbers prefixed with 801 and above. 
Page 5-13/5-14: Figure 5-6." Schematic Diagram .1, 1, 10, 100 kHz Decades 

(A3A"L\3 E:, A3C, A3D)(1itainframe) 
C2, Was: 150 pF Is: 1000 pF 
C1l, Was: ':<10 pF Is: ':~20 pF 
C12, C15, Was: 180 pF Is: ':~220 pF 

Delete: L6, 220 J.1H, and add a resistor, R2 4, 470, in its place. 

fiI 
~ 
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MAINFRAME RUNNING CHANGES (Continued) 

Page 6-,27: TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CaNT. ) 
C2, Was: Capacitor, fixed, mica, 

150 pF, ±5%, 500 Vdc 1-900003-034 72136 DM15F151J 
Is: Capaci tor, fixed, mica, 

1000 pF, ±5%, 100 Vdc 1-900003-056 72136 DM15F102J 
C11, Was: Capacitor, fixed, mica, 

selected, 10 pF nominal, 
±5%, 500 Vdc 1-900003-008 72136 DM15C100K 

Is: Capacitor, fixed, mica, 
selected, 20 pF nominal, 
±5%, 500 Vdc 1-900003-012 72136 DM15E200K 

C12 and 
C15, Was:Capacitor, fixed, mica, 

180 pF, ±5%, 500 Vdc 1-900003-036 72136 DM15F181J 
Is: Capacitor, fixed, mica, 

selected, 220 pF nominal, 
±5%, 500 Vdc 1-900003-038 72136 DM15F221J 

Page 6-29: TABLE 6 .. 2. PARTS LIST FOR MODEL FM-10C (CaNT.) 
Below R22, .f\,dd: ~ 

R23, Not Us ed 
R24 Resistor, fixed, 

Composition, 470 ohm, 
±100/0, 1/4 W 1-945000-033 01121 CB4711 

Page 5-,11/5-12: Figure 5-5, Schematic Diagram, VCO 6,9 MHz Hoard (A2 and 
0-100 Hz Controls .Assembly and R,4) 

R:.42, Was: 1 k>:' Is: 750':' +:5% 
R4Ei, Was: 3. 9 k* Is: 2. 7k':< 

Page 5-21/5-22: Figure 5-10. Schematic Diagram, 1 MHz Deeade Board (A6) 
C24, Was: 270 Is: 200 
B,2S, Was: 1 k Is: 820 

Page 6-26: A2-VCO, band 9 MHz G:E:NEI{,ATOH CIR-CUIT BOARD ASSEMBL-'/ 
P.42, Was: ~esistor, fixed, 

composition, selected, 

T.S: 

1 k ohm nominal, '.:10/,:', 1/4 W 1-945000-037 01121 'CB1021 
F.esistor, fixed, composition, 
selected, 750 ohm nominal, 
;57;;, 1/4 W 1-945000-159 

T,46, Was: :w"esistor, fixed, composition, 
selected, 3. 9 k ohm nominal, 
:10'::, 1/4 W 1-945000-044 

Is: 'r' esistor, fixed, composition, 

:~Ib~fo.teft 42w7k ohm norninal'l_ 945000-042 

CLASS CODE 

INSTRUMENTATION 

1"0"'" NO. ItO Hot 3.70 D·H 

TITLE ADDENDUM 
MODEL FM-10C 

01121 CB7515 

011?:1 CB3921 

01121 CB2721 



MAINFR.i\'ME HUNNING CHANGES (Continued) 

Page 6-34: A6-1 MHz DECADE CIRCUIT BOARD ASSEMBLY 
C34, Was: Capacitor, fixed, mica, 

270 pF, ±5%, 500 Vdc 1-900003-041 72136 
Is: Capacitor, fixed, mica, 

200 pF, ~f::5?;', 500 Vdc 1-900003-037 72136 

DM15F270J 

DM15F201J 

Effective serial number: Serial numbers suffixed with 04155 and above 
Page 4-32: Paragraph4. 4. 20 A20 Board Adjustment, 70 MHz 

Delete: Step f and replace with the following: 
Disconnect the coaxial cable center conductor from A4B- 4l and 
solder a BNe test cable to the center conductor. Connect the 
RF voltmeter {with 50 ohm termination) to the test cable. Peak 
A20C24, A20C36 and A20C43. The output should be -1 dBm +1 dB. 

Page 4-32: Paragraph 4. 4. 26 A21 Board Adjustment, 60 MHz 
Delete: Step b and replace with the following: 

Disconnect the coaxial cable center conductor from A4B-41 and solder 
a BNe test cable to the center conductor. Connect the RF voltmeter 
(with 50 ohm termination) to the test cable. 

Page 4-33: Paragraph 4. 4. 31 A 7 Board Adjustment 
Delete: Step j and replace with the following: 

Verify that the level at FL2 is -8 dBm. Vary the sweep generator 
CENTER. FREQ control from 600 MHz to 700 MHz. The output level 
should be flat -:~2 dB from +3 dBm. 

Page 5-23/5-24: Figure 5-11. Schematic Diagram, Gain Control Amp/i\.mplitude 
Assembly (A 7) and FL2 

Remove FL2 and response curve from A7-6 and relocate at A7-4 with A7-4 
connected to FL2-1 
A7-6 output level was: -13 dBm NOlVl Is: -25 dEm NOM 

Page 5-25/5-26: Figure 5-12. Schematic Diagram, 10 MHz Decode Assembly 
(A8\ and FL1 and Z2 

Z2-X level, Was: 0 dBm Is: -16 dBm NOM. 
Z2-L, Was: A7-4, 4A (600-700 MHz)OUT-8 dBm Is: FL2-1 (600-700 MHz) 

OUT -21 dEm NOM 

Page 5-27/5-28: Figure 5-13. Schematic Diagram, Diode Switch, IVIixer, Low" 
. Pass Filter (A9) and A1, FL3 and Sl 

EOTES, Add: 0c0nnections to Zl-E&L ports may re interchanged for spectral 
purity 

At Zl-H, Add: (L) R&J 
At Zl-L, .Add: (H) rn--
Zl-L !Outing, Was: (600-700 lVIHz) IN FL2-2 (-24 dBm) Is: (600-7010 IVIHz) LN 

A 7-6, 6A (-25 dBm) 

CLASS CODE o 
L&J 

~ 
0:: 

L---------.--IN-o-.-.----------~T-I-T-LE~--------A-D--D-E-N-D--~--------------.. ~D~W~G~N~O~~------~~ 
1- 500783-260:A) c( 

lVIODEL FM-IOC sHEET2. 118 
INSTRUMENTATION 

LOS ANGELa •• CAL'''. 

FORM NO. '.0 1M 3-70 D·H . 



MAI~-rpRANLE RUNNING CHANGES (Conti.nued) 

Page 5·'33/5-34: Figure 5-16. Schematic Diagram, Frequency Generator (A12-A21) 
C 16, Add: ~:< 

COlnponent Values chart, A16C16 thru A21C16, Was: 5 pF Is: 2 pF 

Page 6·,54: A12 THRU A21-GENERATOR CIRCUIT BOARD ASSElV[BLIES 
C1H, A16 thru A21, Was: 

Capacitor, fixed, mica, 
5 p F, ±0.5 pF, 500 Vdc 1-900003-004 72136 DM15C050C 

Is : Capacitor, fixed, mica, 
2 p F, ±0.5 pF, 500 Vdc 1-900003-002 72136 DM15C020C 

Effecti.ve serial number: Serial numbers suffixed with 04233 a.nd above 

Page 5-31/5-32: Figure 5-15. Schematic Diagram, Buffer .. l\.mplifier Board 
(A11)(Main Frame) . 

Pins 40 and 41, output level, Was: 2.8 mV p-p 
Pins 38 and 39, output level, Was:, 3. 3 V p-p 

Is: 1 V p-p MIN 
Is: 3. 0 V p-p MIN 

L5, Was: 6. 5 V p-p Is: 15 V p-p 
(~3' Was: +5.8 V Is: +5. 0 V 

, Effective serial number: Serial numbers suffixed with 04277 and above 
Page 5-19/5-20: Figure 5-9. Schematic Diagram, 1200 MHz Multiplier (A5) 

C13, Was: * Is: 2 pF* 
Add: A capacitor, C22, 1000 pF, from Q1 emitter to ground 
Add: A resistor, R11 *, 47, from Q1 emitter to the 'junction of C 1 and C2 

Pages 6-31 and 6-32: TABLE 6-2. PARTS LIST FOR MODEL FM-10C (CONT.) 
C13, Was: Capacitor, fixed, mica, selected, 1-900003-004 72136 DM15C050 

5pFnominal, ±0.5pF, 500Vdc 
Is: Capacitor, fixed, mica, selected, 

2 pF nominal, ± 0.5 pF, 500 Vdc 
Add: C22 Capacitor, fixed, mica, 

1000 pF, ± 5%, 100 Vdc 
Q1, Q3, Singer Part No., Was: 1-958018-001 

Q2, Singer Part No., Was: 1-958018-001 
Q5, Singer Part No., Was: 1-958018-001 

Add: R11 Resistor, fixed, composition, selected, 
47 ohm nomi nal, ± lOOk, 1/4W 

1-900003-002 

1-900003-056 

Is: 1-958018-005 
Is: lw958018-0Q.4 
Is: 1-958018-002 

72136 

72136 

1-945000-021 01121 

Pages 6-40 and 6-41: TABLE 6-2. PARTS LIST FOR MODEL FM-10C: (CONT.) 
Q1, Q6, Q7, Singer Part No., Was: r';'9S10J.8,:",D01 Is: 1-958018-007 

Q2; Singer Part N:>., Was: 1-958018-001 Is: 1-958018-005 
Q3, Singer Part No., Was: 1-958018-001 Is: 1-958018-006 
Q4, Singer Part No., Was: 1-958018-001 Is: 1-958018-004 

CLASS CODE 

DM15C020 

DM15F102J 

CB4701 

Q 
U.I 

i 
I-·--------.-IN-.----.-.--------~T~IT~L~E~~A~D~D~E~N~D~~~~----------------~=DW~G~N~O~.-'------.,~ 

1_500783-260(A) 4: 
INSTRUMENTATION MODEL FM, -10C SHEET2.119 

LOS AN •• L •• , CALI,.. 

1"0'.,.4 NO. '.0 1M 3-70 D-H 



,,," 

MAINFRAME, RUNNING CHANGES (Continued) 

Page 6-47: TABLE 6-2. PARTS liST FOR MODEL FM-l0C (CONT.) 
Ql, Q5, Q9, Q13, Q17, Singer Part No., Was: 1-958018-001 Is: 1-958018-007 
Q2, Q6, Ql0, Q14, Q18, Singer Part No., Was: 1-958018-001 Is: 1-958018-005 
Q3, Q7, Qll, Q15, Q19, Singer Part N::>., Was: 1-958018-001 Is: 1-958018-006 
Q4, Q8, Q12, Q16, Q20, Singer Part No., Was: 1-958018-001 Is: 1-95~018-004 

\ 

Pages 6-57 and 6-58: TABLE 6-2. PARTS liST FOR MODEL FM-l0C (CONT.) 
Q4, Q6, Q7, Ql0, Qll, Singer Part No., Was: 1-958018-001 Is: 1-958018"':003 

Effective $erial number: Serial numbers suffixed with 04295 and above 
Page 5-33/5-34: Figure 5-16. Schematic Diagram Frequency Generator (A12-21) 
COMPONENT VALUES Chart, A 16C16 thru A21C16, Was: 2 pF Is: 5 pF 

Page 6-54: TABLE 6-2. PARTS LIS T FOR MODEL fM-10C (CO NT.) ~ 
C16, A16 thru A21, Was: Capacitor, fixed, mica, 1-900003-002 72136 Oi\\lSC020(. 

2 pF, ± O. 5 pF, 500 V dc 
Is: Capacitor, fixed, mica, 1-900003-004 72136 DM15C050<. 

5 pF, ± 5%, 500 Vdc 

Effective serial number: Serial numbers suffixed with 04276 and above 
Page 6-31: TABLE 6-2. PARTS liST FOR MODEL FM-l0C (CONT.) 

C2'l, Was: Capacitor, fixed, mica, selected, 1-900003-008 72136 DM15Cl00J 
10 pF nominal, ± 5%, 500 Vdc 

Is: Capacitor, fixed, mica, selected, 1-900098-009 04062 DM5CC100J 
10 pF nominal, ± 5%, 300 Vdc 

CLASS CODE ~ 

i 
.--------.-I-N-a-.-R--------~T~IT~LE~-----A~D~D~EN~D~U~M~-------------.~DW--G-N-O-.------~~ 

MODEL FM-l0C 1-500783-260(A) < 
SHEET 2. 1. 2Q 

INSTRUMENTATION 
L.OS ANGELEe, CAL'''. 

,.0" ... NO."O , M 3·70 D·H 



RFM-l0 RUNNING CHANGES 

Effective serial number: Serial numbers suffixed with 04219 and above 
; 

Page 4-40: TABLE 4-4. TEST EQUIPMENT REQUIREMENTS FOR MODEL. :RFM~TO 
9 MHz Signal Source, Level, Was: 100 mV rms Is: 250 mV rms 

Page 4-44: Paragraph 4.8.4 9 MHz Amplifier Alignment 
c., Was: The level should be 500-650 mV p-p Is: The level should be 1. 1 - 1.4 V p-p 

CLASS CODE 

•• NG •• 

INSTRUMENTATION 

P'.O"M NO. ,eo 1M 3·70 D·H 

TITLE ADDENDUM 
MODEL fM-l0C 



.. 

R,FM-10A RUNNING CHANGES 

Effective date: April 2, 1973 (Effective RFM-10A serial number:' 355 and above) 

Pag~e 5-51/5-52: Figure 5-25. Schematic Diagram 11 MHz IF Board (AIA3) 
Delete: RIO, a 10 ohm re~istor, connecting the left side,of C13 to the ., 

junction of CIO and Cll . 

. A.dd: a wire connecting the-left side of C13 to the junction of L2 and ClO 
and R27, a 1. 5k resistor, from the junction of C7 and Yl to ground 

Pag~e 6-76 and 6-7'7: TABLE 6-4. PARTS LIST FOR MODEL RFM-lOA (CONT~·.) 
.AI.IA3 - 11 :MHz IF BOARD ASSEMBLY , 
RIO, Was: Resistor, fixed, composition, 1-945000-013 01121 CB1001 

10 ohm,±.! 0%, 1/4 W 
Is: Not Used 

Below R26, add: 1127 Resistor, fixed, composition, 1-945000-039 01121. CB1521 
1.S;ktlohm, ±.100/0, 1/4 W 

Effective date: August 20, 1973 

Page 5'-51/5-52: 'Figure 5-25 - Schematic Diagram 11 :M:Hz IF Board (A1A3) 
R15, RIB, Was: 4.7K. Is: 4.7K* 

Page 6-76 and 6-77: TABLE 6-•• PARTS LIST FOR MODEL RFM-10A (CONT. 
R15 and RIB, Was: Resistor, fixed, composition, 4.7 k ohm, ±10%, 1/4W 

Is: Resistor, fixed, compo'sition, selected, 4.7 k ohm 
nominal, ±10%, 1/4W 

Effective date: August 2B, 1973 (Effective RFM-10A serial num.ber: 501 and above) 

Page 5-53/5-54: Figure 5-26 - Schem.atic Diagram. Broadband Am.plifier and 
Mixer (AIA4) 

Insert: C32, O. 1 uF, in the line connecting the Junction of C29 and R17 to 
the junction of R19 and RIB with the curved side to R19 and R1B. 

Add: R45, 1k, from. the positive side of C29 to ground. 

Page 6-79: TABLE 6-4. PARTS LIST FOR MODEL RFM-IOA (CONT.) 

.. .. .' ~ 

Below C31, Add: C32 Capacitor, fixed plastic, 1-900001-013 73445 C2BOAe, O.lu'~ 
O. 1 uF, ±20%, 250 Vdc 

:Below R44, Add~ R45 Capacitor, fixed com.position 1-945000-037 01121 CBI021 
1 kilohm., ±10%, 1/4 W 

0, 

~" 
a:: -
~ o 

.IN .... TITLE ADDENDUM 
MODEL FM-loc 

DWG NO. t, 
1_ 5007B3-26dA) C 

SHEET 2.3.1 
INSTRUMENTATION 

LOS ANGELES, CALIf". 



FIM-1 Running Changes 

Effective serial number: Serial numbers .ffiMd'! with 04274 and above 
Page 5-55/5-56: Figure 5-27. Schematic Diagram, Model FIM-1 

R32, Was: 4.7K Is: 2.7K 
Page 6-88: TABLE 6-5. PARTS LIST FOR MODEL FIM-1 (CONT'.) 

R32, Was: Resistor, fixed, composition, 1';945000-045 01121 
4.7 k ohm, ± 10%, 1/4W 

Is: Resistor, fixed, composition, 1-945000-042 01121 
2. 7 k ohm, ± 10 %, 1/4 W 

CLASS CODe 

CB4721 

CB2721 

~ 
~ 
a:: 

~-------.-I-N~.-.~.--------P.T~IT~L~E~~A~D~D~E~N~D~U~M~----------------~~D~W~G--NO~.-'------~~ 

lNSTRUMENTATION MODEL FM-10C 1-500783-260 (A) cr: 
LO. ANGIlL •• , CALI,., IHEET 2 . 4J~ .. 

"ORM NO. '.0 1M ~.70 D· .. 



FIM-! RUNNING CHANGES 

,. Effective date: January 22, 1973 (Effective FIM-3 serial number: 401' and abov,e) 

Page 5-57 IS-58: Figur'e 5-28. Schematic Diagram Model FIM-3 
R32" Was: 4. 7 k Is: 2. 7 k 
R34, Was: 470 Is: 2. 5 k variable 

P~ge 6-95: TABLE 6-6. PARTS LIST FOR MODEL FIM-3 (CONT.) 
Al - PRINTED CIRCUIT BOARD ASSEMBLY 
R32" Was: Resistor, fixed,composition, 1-945000-045 01121 CB4721 

Is: 

R34, Was: 

Is: 

4.7k ohm, i10%, 1/4W ' 
Realstor, fixed, composition, 1-945000-042 01121 CB2721 
2:rkilohrn, ilO%, 1 14 W 
Resistor, fixed, compositiOn; 1~945000-033 01121 CB4711 
470 ohm, ±10%, 1/4W 
Resistor, variable, composition, 1-945007-005 71450 XZ01 
Z.5:ki\ohm, i30%, 1 14 W 

I 
~-------.·-IN-.-.-R---------P-T~I~TL~E~--"'-----A-D--D-E~N-D--U-M--,--------~D~W~G~N~O~.------~~ 

INSTRUMENTATION MODEL FM-10C 1- 500783-26<xA) 
LOS II!.NGELE'. CAI.'''. IHw2 .. 5.l. 
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OAM-l RUNNING CHANGES 

Effective date: August 2, 1972 (Effective CAM-l serial number: 151 and above) 

Page 6-102: TABLE 6-7. PARTS LIST FOR MODEL OAM-l (CONT.)' 
Al - AM DETE CTOR BOARD ASSEMBLY 
C:a604, Was: Diode, silicon 1-9D3007-002 24446 1N4148 

Is: Diode, silicon~ 1-913007-001 24446 1N4148 

Effective date: February 15, 1973 (Effective OAM-1 serial number: 365 and above) 

Page: 5-59/5-60: Figure 5-29. Schematic Diagram OAM-1 
R14, Was: *68k Is: *47k 

Page 6-99: TABLE 6-7. PARTS LIST FOR MODEL OAM-l (CONT.) 
MAIN ASSEMBLIES AND CHASSIS PARTS 
R14, Was: Resistor, fixed, composition, 1-945000-059 01121 

selected, 68k ohms nominal, 
±.100/0, 1/4W 

Is: Resistor, fixed, composition, 1 .. 945000.057 01121 
selected, 41.'ldlbhm nominal, . 
±100/0, 1/4W 

CB6831 

CB4731 

Effective date: August 14£ 1973 (Effective OAM-1 serial numbe r: 466 and above) 

Page 6-108: TABLE 6-7. PARTS LIST FOR MODEL OAM-l (CONT.) 
C411, Was: Capacitor, fixed, ceramic, 1-900012-005.. 56289 41 C92 

O. 1 uF, +80-200/0, 500 Vdc 
Is: Capacitor, fixed, plas tic, 

o. 1 uF, ±100/0, 250 Vdc 

Effective date: October 1£ 1973 

1-900001-113 73345 C280AE, O. 1 u] 

Page 5-59/5-60: 'Figure 5-29 - Schematic Diagram Model OAM-l 
Dolete: C2, O. 1 uF, and replace it with a straight line. 

Page 6-98: TABLE 6-7. PARTS LIST FOR MODEL OAM-l 
el, Delete: All -information and replace with "Not Used. " 

Effective OAM-1 Serial Nunloers: Serial numbers suffixed with 0333'1 and above. 
P~ge -3:':'2'37'3':-24: ··-FigUre3~::'-tf.-"Detailed Block Diagram Model CAM-1' 

Delete: The line from 82C-common,to E606 and add a line from E60G to 
S3A-" 30%'" 

Delete: R14':' and replace with a straight line 
.l.i\dd: A line connectirig S3B - "100%" to 83B - "GEN 30%'" 

·" ~ 
DWG NO. 0)1 lUNG ... TITLE 

INSTRUMENTATION 
L.oe ANGIELIE., CALI", 

ADDENDUM 
MODEL FM-10C J- 560783-260 (A c 

'IHm4&.' ". 



OAM RUNNING CHANGES (Continued) 

Page 5-59/5-60: Figure 5-29. Schematic Diagram Model OAM-1 
E606, Was: Connected to S2C-common Is: Connected to S3A-2 
R120, Was: 6. 8 k ±50/0 Is: 10 k ±50/0 
Delete: R14 >:<47 k and replace with a straight line 
Add: A line connecting S3B-l to S3B-3 

Page 6-99: MAIN ASSEMBLIES, AND CHASSIS PARTS 
R14, Was: Resistor, fixed, composition, 1-945000-057 

selected, 47 k ohm nominal, ±100/0, 1/4 W 
Is: Not,-, used. 

Pag~ 6-111: A3 - VERTICAL AMPLIFIER BOARD ASSEMBLY 

01121 CB4731 

R120, Was: Resistor, fixed, composition, 1-945000-182 01121 CB6825 
6. 8 k ohm, ±50/0, 1/4 W 

Is: Resistor, fixed, composition, 1-945000-186 01121 CB1035 
10 kilohm, ±50/0, 1/4 W 

Effective serial numbers: OAM-1 serial numbers prefi,xed with 566 and above. 
Page 3- 9: Paragraph 3. 7. 5 Internal Modulator Circuitry 
Last sentence, Was: " ••• , S3, is in the GEN 300/0 position. " 

Is: " ••• , S3, is in either the GEN 300/0 or the 1000/0 position. " 

Page 3-23/3-24: Figure 3-6. Detailed Block Diagram Model OAM-1 
RANGE, Was: GEN 300/0, 30%, 100% Is: GEN 30%,MEAS 30%, MEAS/GEN 

100% 

Page 4-65: Paragraph 3.23. 9 Modulation Measurement Accuracy Check 
m." Was: 8 divisions (80% modulation) Is: 9. 5 division (950/0 modulation) 
f., Was: between O. 70 and O. 21 cm (70% to 90% modulation) 

Is: approximately O. 1 cm (95% modulation) 
Paragraph 4. 23.10 Mainframe (Internal) Modulation Capability and Rec,overed 

Audio Distortion Check 
f., delete the period and Add: for up to 30% modulation or set it to ME,AS/ G EN 

100% for greater than 30% modulation. 

Page 4- 6 6 : Paragraph 4. 23. 10 
a., delete the period and Add: or less than 10% at 95% modulation. 
Paragraph 4. 23. 11 External Modulation Capability, Frequency Response, 

and Recovered Audio Distortion Check 
c., delete the period and Add: and set RANGE switch to GEN 30%. 
d., Add: Switch BANGE switch to MEAS/GEN 100%. Verify that increasing 

audio oscillator input (to approximately 1. 7 V rms) will product full
scale deflection (100% modulation). 

Effective serial number: Serial numbers suffixed with 04295 and above 
Page 5-59/5-60: Figure 5-29. Schematic Diagram, Model OAM-l 

CR401, CR402, Was: MR991A Is: VG2X 
CR403, CR404, Was: IN4004 Ii: IN4936 
C R405, C R406, Was: Ell.: I N4933 

C 
L&J 

~ 
0:: 

SINO ... TITLE ADDENDUM 
MODEL FM-I0C 

DWG NO~ (A) 8: 
1_ 500783-260 < 

SH!ET 2.6.2 INSTRUMENTATION 
LOS ANGELES, CALI ... 

1"0"'" NO. '10 , M 3.?O D·H 



OAM RUNNING CHANGES (Continued) 

Page 6-108: TABLE 6-7. PARTS LIST FOR ..,DEL OAM-l (CONT.) 
eMal, CR402, Was: Diode, silicon 1-913043-002 04713 

Is: Diode, sil icon 1-913087-001 83003 
CR403, CR404, Was: Diode, silicon 1~9131"'n';'OG4 04713 

Is: Diode, silicon 1-913088-002 04713 
CR405, CR406, Was: Diode, silicon 1-913001-002 04713 

Is: Diode, silicon 1-913088-001 04713 

Effective :serial number: Serial numbers s.uffixed with 04324 and above 
Page 5-59/5-60: Figure 5-29. Schematic Diagram, Model OAM-l 

R647, Was: 56 Is: 39::i: 5% 
fR652, Was: 100 Is: 56 
R653, Was: 270 Is: 180 

MR991A 
VG2X 
IN4004 
IN4936 
IN4002 
IN4933 

Pages 6-105 and 6-106: TABLE 6-7. PARTS LIST FOR MODEL OAM-l (CONT.) 
R647, Was: Resistor, fixed, composition, 1-945000-022 01121 CB5601 

56 ohm, ::i: 10%, 1/4W 
Is: Resistor, fixed, composition, 1-945000-128 

39 ohm, ± 5%, 1/4W 
R652, Was: Resistor, fixed, composition, 1-945000-025 

100 ohm, ::i: 10%, 1/4W 
Is: Resistor, fixed, composition, 

56 ohm, ± 10%, 1/4W 
1-9450ooi"022 

R663, Was: Resistor, fixed, com~sition, 1""!945000-030 
270 ohm, ± 10%, 1/4W 

Is: Resistor, fixed, composition, 1-945000-028 
180 ohm, ::i: 10%, 1/4W 

01121 

01121 

01121 

01121 

01121 

Effect ive serial number: Serial numbers suffixed with 04350 and above 
Page 5-59/5-60: Figure 5-29. Schematic Diagram, Model OAM-1 

C104, Was: .001 Is: 0.002 

Page 6-110: TABLE 6-7. PARTS LIST FOR MODEL OAM-1 (CONT.) 
C104, Was: Capacitor, fix(";u, ceramic, 1-900012-002 72982 

0.001 uF, +100-0%, 500Vdc 
Is: Capacitor, fiX~0d, ceramic, 1-900012-013 72982 

0.002 uF, ± 10%, 500 Vdc 

CL~~SS CODe 

t.IN .... TITLE ADDENDUM 
INSTRUMENTATION MODEL FM-10C 

.. ORM NO. ''0 ,'" :S.'70 D·H 

C83905 

C81011 

C85601 

C82711 

CB1811 

861Z50102P 

871000X5F0202K 

fa 
~ 

DWG NO. I 
1- 500783-260(A) 

SHEET 2. 6.·3 
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ODM-1 RUNNING CHANGES 

Effective date: January 29, 1973 

Pagel 5-61/5-62: Figure 5-30. Schematic Diagram Model ODM-1 
A2 board - C409, Was: 25 35V Is: 25 25V 
A4 board - C204, Was: 25 35V Is: 25 25V 

Effective date: February' 6, 1973 

Pagel 5-61/5-62: Figure 5-30. Schematic Diagram Model ODM-I 
Al board - R561, Was: 15k Is: 15k* 

Page 6-123: TABLE 6-8. PARTS LIST FOR MODEL ODM-l (CONT.) 
Al .. IF BOAltD ,ASSEMBLY 
R561, Was: Resistor, fixed, composition, 1-945000-051 01121 CB1531 

15k ohm, ±.10%, 1/4W 
Is: Resistor, fixed, composition, 1-945000-051 01121 CB1531 

selected, r~J.dloh'm nominal, 
±10%, 1/4W 

Effective date: May 14, 1973 (Effective ODM-1 serial number: 1001 and above) 

Pagel 5-61/5-62: Fi,gure 5-30. Schematic Diagram Model ODM~l 
'J Add: C5, ~ 100 pF capacitor, between pin 9 and pin 18 ()f the CRT, 

(1'1, D7 -16GJ), such that the curved side of the capacitor is 
connected to the line from pin 9 

Pagel 6-115: TABLE 6-8. PARTS LIST FOR MODEL ODM-1 
NLAIN ASSEMBLIES AND CHASSIS PARTS 

Below C4 J1 add: C5 Capacitor,ntl~; 1-900003-030 72136 DM15 
100 pF, ±.5%, 1 OOV, dc 

Effective date: August 14, 1973 (Effective ODM-l serial number: 1136 and above) 

Pag1e 6-125,: TABLE 6-8. PARTS LIST FOR MODEL ODM-l (CONT~) 
C411, Was: Capacitor, fixed, ceramic, 1-900012-005 56289 41 C92 

O. 1 uF, +80-20%, 500 Vdc 
Is: Capacitor, fixed, plastic, 

O.luF, ±100/0, 250 Vdc 
1- 900001-113 73445 C280AE, O. 1 u r 

Effecti.ve date: October 4, 1973 

Page 4-86: Paragraph 4. 28. 6-a 
Between "EXT" and "and", Add: ", VERT COUPLING switch to DC" 

Page 4-8t7= Paragraph 4. 28. 7-a 
Add: VERT COUPLING' 

.IN.... TITLE 
INSTRUMENTATION 

Check in both AC ,and DC positions 

ADDENDUM 
MODEL FM-10C 



ODM-l RUNNING CHANGES (Continued) 

Page 6-128: TABLE 6-8. PARTS LIST FOR MODEL ODM-l (CaNT.) 
CI09, Was~ Capacitor, fixed, 1-900115-003 12954 DIROGSA50M 

electrolytic, 1 uF, 
50 Vdc 

Is: Capacitor, fixed, 
electrolytic, 1 uF, 
±20%, 35 Vdc 

1-900057 -146 56289 150DI05X0035A2 

Effective ODM-l Serial Number: Serial numbers suffixed with 04058 and above 

Page 3-25/3-26: Detailed Block Diagram, ModelODM-l 
Delete C4 and replace with a straight line. 
Add: $6, VERT COUPLING, as illustrated below 

'VERTI 
. IN (lliIJ 

I 
I 
I 
I . 
L.j 

J>age 5-61/5-62: Figure 5-30. Schematic Diagram Model ODM-1 
Delete: Diode, CR501, JZ4. 7B~4. 7 V and replace with a resistor, R588, 1.5 k, 510 
Delete: C5, 100 pF 
Delete: C519, O. 1, and TB2 
~ C4)O. l,and replace with a straight line 
Delete: Cl). 47, and replace with resi.tor R30, 6. 8 k,5% 
Add: Reaistor RBI, 68 K,5%, from the junction of R30 and R7 to ground. 
Delete: CRIOI. 1N4148, and replace with a resistor, R130. 160 ohms 
Delete: CR102, IN4148, and replace with a straight line. 
RI04, Was: I MEG Is: 2. 2 M 
RI06, Was: 560 Is: 1. 5 k 

fa 
~ 

~~~~----~~~~---.-~~~--------------------------------~~~--~------~~ The Singer Company, Los Angeles Operation TITLE ADDENDUM DWG NO (A !: 
3211 South La Cienega Blvd., 1_ 500'183-260 01( 

Los Angeles, Ca. 90016 MODEL FM-IOC SHEET 2. 7. 2,. 



0IN-1 RUNNING CHANGES (Continued) 

E507, W.a: +0. 15 V I.: 0 V 
E507, w .. : 260 m V p-p :t:IO'. Ia: 175 m V P- P :t:l0 0/0 
RemOVE~ the line from-E510, E500 'at S1 INT and connect it to the junction 
of E507· and R2. 
~A\dd: 86, VERT COUPLING, as illustrated below 

1:: t ~ ',~.~. =,xi i 
~I'I.~' i DOS, -I~V fi~ : IN I 

E4Z2 2()( : 2 &2 

~ 
!1"'~(9E"RAra) 

R'" d C.~I A' I 
. ~~ ~ I 

os ,0.7 ~ 
,I (OPER DG I 
I I roo 

~ 
~~. 
~ J!!iJ __ 
; __ lci 
~. 

I 
I , 

. I ~ 131-4 

. I :f:-~ ,. . ~ 

L 
yf.Af 

COuPLHIG 

Pale 6'-1.15: TABLE 6-8. PARTS LIST FOR MODEL ODM-1 
C1, Wu: Capacitor,flxed, plaatic, 1-900001-021 73445 C280AE, O. 47 #JF 

0.47 #JF, ±20%, 250 Vdc 
Is: Capacitor, fixed, plastic, 

t. 047 JJ.F, ±20%, 250 Vdc 
1-900001-00$) 73445 C280AE, O. 047 ~F 

C4. Was: Capacitor, fixed, plastic, 1-900001-001 784:45 C280AE,0. 01IJF 
O. 01 J.JF, ±20%, 250 Vdc 

Is: Not used 
Del~te: C5 and all information. 

Page 6-)l16: MAIN ASSEMBLIES AND CHASSIS PARTS 
:aelow R:22, Add: 

U30 .. -a .... ter, fixed, composition, 1-945000-182 01121 CB6825 
6.8 k ohm, ±50/0, 1/4 W 

U31 Resistor, fixed, composition, 1-945000-206 01121 CB6835 
68. k ohm, ±5%, 1/4 W 

S2, Was: Switch, rotary, 1 pole, 1-003214-001 88869 
3 position 

Is: S2/S6 Switch, Concentric assembly 1-403529-001 88869 
(S2) switch, rotary, 1 pole, 3 position 

I Below SS/R13, Add: S6 Switch, rotary, 1 pole, 2 position (part of S2/S6) 

Page 6-Jl17: AI-IF BOARD ASSEMBLY 
C519, Was: Capacitor, fixed, plastic, 1-900001-013 73445 C280AE,0. 1 IJF 

o. 1 J.JF_ ±200/0, 250 Vdc 
Is: Not used 

Page 6-Jl19: AI-IF BOARD ASSEMBLY 
C"501. Was: Diode, silicon, zener, 

4.7 V 
Is: Not used 

1-913004-005 047'13 JZ4.7B 

,Page 6-JL24: Al""!IF BOARD ASSEMBLY 
Below R587, Add: R588 Reaiator, f1xed, 1-945000-166 01121 CB1525 

~~ __ ~._~~_c~o~m_po~a_u~w~n~.~I_._5_k_~ ___ , __ ±~5_%_'_I_I_4_w ____________ ~ __ ----__ --~~. 
The Singer Company, Los Angeles Operation TITLE ADDENDUM DWG NO. ' I 

3211 South La Cienega Blvd., 1_ 500783-26o(A) < 
Los Angeles, Ca. 90016 MODEL FM -1 OC .....n 7 3 SHEc:..-'i. • 

,"0'.,,4 NO. t.o 1M 3·70 D·H 
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ODM-1 RUNNING CHANGES (Continued) 

Page 6-127: A3 - VERTICAL AMPLIFIER BOARD ASSEMBLY 
Below R129. Add: R130 Resistor. fixed. 1-945000-028 01121 CB1811 

composition. 180 ohm. 
±10 0/ •• 1/4 W 

Page 6-128: A3 - VERTICAL AMPLIFIER BOARD/.,SSEMBLY 
CR101, CR102. Was: Diode, silicon 1-913007-001 24446 1N4148 

Is: Not Used 

Page 6-129: A3 - VERTICAL AMPLIFIER' BOARD ASSEMBLY 
R104. Was: Resistor. :"ixed. ;composition. 1-945000-073 01121 CB1051 

1 Mohm. ±10%. 1/4W 
Is: Resistor. fixed. composition. 1-945000-077 01121 CB2:251 

2. 2 M ohm. ±10 %. 1/4 W 
R106. Was: Resistor, fixed. composition. 1-945000-034 01121 CB51611 

560 ohm, ±10 %. 1/4 W 
Is: , Resistor, fixed, composition, 1-9450~0-039\ 01121 CB1521 

1. 5 k ohm, ±10 %, 1/4 W 

Effective ODM-l Serial Number: Serial numbers prefixed with 1336 and above. 

Page 3-10: Paragraph 3. 8. 5. Vertical Deflection Circuitry 
Delete the period at the end of the first sentence and add: and the DC BAL 
control. R32. 

Page 3-25/3-26: Figure 3-7. Detailed Block Diagram Model ODM-1 
Delete: The line connecting E507 and R2. 
Add: A variable resistor, R32, DC BAL, with one end connected to E507, the 
wiper connected to the top R2, and the remaining end connected to +9 V. 

Page 5-61/5-62: Figure 5-30 - Schematic Diagram Model ODM-l 
" Repla~e with the attached Figure 5- 30. 

Page 6-116: MAIN ASSEMBLIES AND CHASSIS PARTS 

Below R31, 'Add: R32 Resistor, variable, composition, 200 ohm, ±ID% 
(part of S4/ R32) 

R33 Resistor, fixed, com"position. 1-945000-049 01121 CB1031 
10 k ohm, ±100/0, 1/4 W 

Was: S4, Switch, rotary, 3 poles, 1-003214-002 88869 
3 positions 

Is: S4/ R32 Switch/Variable reai.tor 1-403707-001 88869 
assembly (S4) s\Vitch. ,:rotarv. 3 poles, 3 positions 

Page 6-116: TABLE 6-8. PARTS LIST FOR MODEL ODM-l (CONT.) 
R32. W •• : Resistor, variable. cMnposition, 200 ohm, ±300/0 (part of S4/R32) 

Is: Resistor, variable, composition, 200 ohm, ±10% (part of S4/R32) 

CLASS CODE Q 

~ 
0: 

~--------.-IN-.-.-R--------~T~I~T~LE~----------------------------~~D~W~G~N~O-.'~----~t 
ADDENDUM < INSTRUMENTATION 1.500783-260(A) 

MODEL FM-I0C SHEET 2.7.4" LOS ANGIELIES, CALII'" 

1'0111'" NO. teO , '" S·70 D·H 



ODM-1 RUNNING CHANGES, Continued 

Effective serial number: Serial numbers prefixed with 1236 and above. 
JPage 4-79: Paragraph 4. 27. 75kHz Range Gain Check 

1?. Delete the period and Add: and the VERT COUPLING switch to DC. 
Paragraph 4. '27. 8 15 kHz Range Gain Check 

b •• Delete the period and Add: and the VERT COUPLING switch to DC. 

PagE~ 4-87: Paragraph 4.28. 7. External Vertical Gain Adjustment 
Delete Steps a thru f and replace with the following: 

a. Set the VERT IN switch to EXT, VERT COUPLING _witch to DC and adjust 
the VERT CENTER and DC HAL controls to their mid-range positiollil. 

h. Set the DEV RANGE switch to 5 kHz. Adjust A3R105 (vertical position) 
to position the trace on the 0 center line. 

c. Set the frequency source frequency controls to 002. 000 MHz, 0-1 kHz control 
to out. 10 MHz switch to out. audio switch to the modulation position and 
output level to 2. 5 m V rms. 

d. Set the VERT IN switch to INT and adjust Al R516 (offset adjust) to position 
the trace on the 0 center line. If unable to position the trace on the 0 center 
line, select the value of Al R517. 

e. Connect the DVM to pin AIE507 and verify the presence of 0 Vdc ±O. 1 Vdc. 

f. Set the frequency source frequency controls to 002. 005 MHz and note the 
reading on the DVM. 

g. Set the frequency source frequency controls to 001. 995 MHz and Bote the 
reading on the DVM. 

h. The voltage deviations obtained in Steps f and g should be equal above and 
below the voltage measured in Step e. If they are unequal. adjust AIL504 
to add or subtract 1/2 the inequality and repeat Steps e thru g until this 
condition is met. 

j. Set the VERT IN switch to EXT and adjust A3RI05 to position the trace on 
the 0 center line. 

k. Set the frequency source frequency controls to 002.005 MHz. 

1. Set the VERT IN switch to INT and adjust A3Rl12 (vertical gain) to position 
1he trace on the +5 kHz line. Q 

CLASS CODe 

..... 
In 

~ 
a: 
~ 

a 
~ 

L-------,--.-IN--.-.-.-,------~~T~IT~L~E----------A--D-D-E-N--D-~------------~D~W~G~N~O~.-· ------11 
INS T RUM E NT A T ION 1- 50078 3 (A) cc 

MODEL FM-IOC IHEET2.7.6 " 
P'OIltM NO. ItO 1M ~.'70 D·H 



ODM-l RUNNING CHANGES, Continued 

m. Repeat Step j. 

n. A3RI05 and R112 interact with one another, so repeat Steps j, I and m 
until the conditions are met. 

p. Set the frequency source frequency controls to 001. 995 MHz. 

q. Set the VERT IN switch to INT. The trace should be on the - 5 kHz line of 
the graticule. If it is not, repeat Steps d thru p until the conditions are met. 

r. Set the frequency source frequency controls to 002.000 MHz. 

s. Set the DEV RANGE switch to the 1. 5 kHz and 15 kHz positions. Verify that 
the trace remains on the 0 center line ± 1/2 division. 

Page 4-87: Paragraph 4. 28. 9 Modulation Oscillator Adjustment 

d., Was: 1. 15 "IhV rms Is: 1. 15 'V rms 

Effective serial number: Serial numbers prefixed with 1336 and above. 
Page 5-61/5-62: Figure 5-30" Schematic Diagram Model ODM-l. 

At the junction of E507 and R32" Add: C6, a 0.01 J..'F capacitor, with the. 
curved side to ground. 

Page 6-115: TABLE 6-8. PARTS LIST FOR MODEL ODM-l 
Below C 4, Add: 

C6 Capacitor, fixed" plastic, 1-900001-001 73445 C280AE, O. 01 J..'F· 
O. 01 J..'F" ±20 %, 250 Vdc 

Effective serial number: Serial numbers suffixed with 04227 and above 

Page 5-61/5-62: Figure 5-30. 
R577., Was: 820 
R578, Was: iOK 
R579, Was: 470 
R580 Si Was: 100 
R58~:, Was: 12K 

Schematic Diagram, Iv\odel ODM-l 
Is: 820 ± 5% 
Is: 2.4K ± 5% 
Is: 820 ± 5% 
Is: 100 ± 5% 
Is: 6. 2K ± 5% 

Page 6,-124: TABLE 6-8. PARTS LIST FOR MODEL ODM- ~ (CaNT.) 
R577, Was: Resistor, fix(:d, con,position, 1-945000-036 Ol121 C8821'~ 

820 ohm, ± ,()Ok, :/4W 
Is: Resistor, f:x>:,d composition, ~-945000-160 01 j2·~ C882;5 

820 ohm, ± 5%1 1/4W 
R578, Was: Resistor, frxed. con'~position, ~-945000-049 0:121 C8:03i 

10K ohu, ± .0%, 'J/4W 
~--------------------~ CLASS CODE a 

~ 

L-----------------------~~~------------------------------~~~~------.,l aIN... TITLE ADDENDUM D~gO~~83-260(A) c 
I ~~.TA~~~.~.~L~: I ON MODEL FM-I0C IHUT2. 7.7 



ODM-1 RUNNING CHANGES, Continued 

Is: Resistor, fixed, composition, 1-945000-171 
2.4K ohm, ± 5%, 1/4W 

R579, Was: Resistor, fixed, composition, 1-945000-033 
470 ohm, ±' 10%, 1/4W 

Is: Resistor, fixed, composition, 1-945000-160 
820 ohm, ± 5%, ;/4 

R580, Was: Resistor, fixed, composition, 1-945000-025 
100 ohm, ± lOOk, ;/4W 

Is: Resistor, fixed, composition, 1-945000-138 
100 ohm, ± 5%, ~!4W 

R582, Was: Resistor, fixed, composition, 1-945000-050 
12K ohm, ± lOOk, 1/4W 

Is: Redstor, fixed, cor;lposaion, 1-945000-181 
6. 2K ohm, ± 10%, 1!4W 

Effective serial number: Serial numbers suffixed with 04288 and above 
Page 5-6115-6~: Figure 5-30. Schematic Diagram, Model ODM-l 

RS17, Was: 4.7K ± 5% Is: 3.9K ± 5% 

Page 6-121: TABLE,6-S. PARTS LIST FOR MODEL ODM-1 (CONT.) 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

RS17, Was: Resistor, fixed, composition, 1-945000-178 01121 
sel ected, 4. 7k ohm nominal, 
± 5%, 1/4W 

Is: Resistor, fixed, composition, 1-945000-176 01121 
selected, 3.9k ohm nominal, 
± 5%, 1/4W 

Effective serial number: Serial numbers suffixed with 04295 and above 
Page 5-61/5-62: Figure 5-30. Schematic Diagram, MJdel ODM-1 

,CR401, CR402, Was: MR991A Is: VG2X 
CR403, CR404, Was: IN4004 Is: IN4936 
CR405, CR406, Was: IN4002 Is: IN4933 

Page 6-125: TABLE 6-8. PARTS LIST FOR MODEL ODM-1'(C~T.) 
CR401, CR402, Was: Diode, silicon 1-913043-002' 04713 

Is: Diode, silicon 1-913087-001 2m7 
CR403, CR404, Was: Diode, silicon 1-913001-004 04713 

Is: Diode, silicon 1-913088-002 04713 
CR405, CR406, Was: Diode, silicon 1-913001-002 04713 

Is: Diode, silicon 1-913088-001 04713 

Effective serial number: Serial numbers suffixed with 04134 and above 
Page 5-6175-62: Figure 5-30. Schematic Diagram Model ODM-l 

RS67, Was: 56 Is: 39 ± 5% 
R572, Was: 100 Is: 56 

CLASS CODE 

CB2425 

CB4711 

CB8215 

CB 1011 

CB1015 

CB1231 

CB622~ 

CB4725 

CB3925 

MR991A 
VG2X 
IN4004 
IN4936 
IN4002 
I~ 

fiI 
~ 
0::: 

~-------.--IN-.-.-.--------~T~IT~L~E~---A--D-D-E-N-D-U-M-----------------PD~W~G~N~O~.-'--~--~l 

I ~~.l~~G~~a~.~!L~! I ON MODEL FM-l0C '~~ET~~r~3-260(A) cc 

P'ORM NO. '.0 , M 3·70 D·H 



I , 

R575, Was: 270 

ODM-l RUNNING CHANGES (Continued) 

Is: 180 

Page 6-123: TABLE 6-8. PARTS LIST FOR MODEL ODM-l (CO NT .) 
R567, Was: Resistor, fixed, composition, 1-945000-022 01121 

56 ohm, ± 10%, 1/4W 
Is: Resistor, fixed, composition, 1-945000-128 01121 

39 ohm, ± 5%, 1/4W 
R572, Was: Resistor, fixed, composition, 1-945000-025 01121 

100 ohm, ± 10%, 1/4W 
Is: Resistor, fixed, compOsition, 1-945000-022 01121 

56 ohm, ± 10%, 1/4W 
R575, Was: Resistor, fixed, composition, 1-945000-030 01121 

270 ohm, ± 10%, 1/4W 
Is: Resistor, fixed, composition, 1-945000-028 01121 

180 ohm, ± 10%, 1/4W 

CB5601 

CB3905 

CB1011 

CB5601 

CB2711 

CB1811 

Effective serial numbers: Serial numbers suffixed with 04350 and above 
Page 5-61/5-62: Figure 5-30. Schematic Diagram Model ODM-l 

Cl04, Was: .001 Is: 0.002 

Page 6-128: TABLE 6-8. PARTS LIST FOR MODEL ODM-l (CONT.) 
Cl04, Was: Capacitor, fixed, ceramic, 1-900012-002 72982 861Z50102P 

0.001 uF, +100-0%, 500 Vdc 
Is: Capacitor, fixed, ceramic, 1-9000 12-013 72982 871000X5F0202K 

0.002 uF, ± 10%, 500 Vdc 

CLASS CODE a 
~ 

~--------.-IN-.-.-.--------~T-IT-L~E----A"~U'~Ut:~NIUWftUIM~----------~----PD~W~G~N~O~.-·------~I 
INSTRUMENTATION MODEL FM-l0C 1- 500783-260(A) c 
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MDM-l RUNNING CHANGES 

, Effective date: March 23, 1973 (Effective MDM-l serial number: 451 and, above) 

Page 5-63/5-64: Figure 5-31. Schematic Diagram Model MDM-l 
R12, Was: lOIs: 56* 

Page 6-136: TABLE 6-9. PAl'tTS LIST FOR MODEL MDM-l (CONT.) 
Al - PRINTED CIRCUIT BOARD 
JR.12, Was: Resistor, fixed, composition, 1-945000-013 01121 CBI001 

Is: 
10 ohm, ±100/0, 1/4W ~ 
Re.sistor, fixed, composition, 
selected, 56 ohm nominal, 
±.100/0, 1/4W 

Effective date: August 14, 1973 

1-945000-022 01121 CB5601 

Page 5-63/5-64: Figure 5-31 - Schematic Diagram··Model MDM-l 
R53, Was: 15K Is: 15K* 

Page 6-138: TABLE 6-9. PARTS LIST FOR MODELMDM,.l (CaNT.) 
R53, Was: Resistor, fixed, comp()sition, 15 k ohm, ±.10%, 1/4W 

Is: Resistor, fixed, composition, selected, 15 k ohm nomina], 
±10%"l/4W 

Effective Serial Number: Se'rial numbers suffixed with 04149 and above'. 
Page 5-63/5-64:' Figure 5-31. Schematic Diagram. Model MDM-l 

C17. Was: .001 Is: O. 005 
,Page 6-132: AI-PRINTED CIR~mTBOARD ASSEMBLY 

C17. Was: 
CcLpacitor. fixed. ceramic. 
0.001 J1,F. +100 -0%. ,500 Vdc 1-900012-002 56289 5GA-S50 

Is: Capacitor. fixed, ceramic. 
0.005 J1,F. +80 -20%. 500 Vdc 1-900012-004 '72982 801Z5U502Z 

Effective serial number: Serial numbers suffixed with 04324 and above 
Page 5-63/5-64: Figure 5-31. Schematic Diagram Model MDM-l 

RSO, Was: 100 Is: 56 
RS5, Was: 56 ± 5% Is: 39 ± 5% 
R62, Was: 270 Is: 180 

Pages 6-138 and 6-139: TABLE 6-9. PARTS LIST FOR MODEL MDM-l (CONT.) 
RSO, Was: . Resistor, fixed, composition, 1-945000-025 01121 CB10ll 

100 ohm, ± lOOk, 1/4W 
Is: Resistor, fixed, composition; 1-945QOO~022 01121 CB5601 

56 ohm, ± lOOk, 1/4W 

C 
LaJ 
(/) 

~ 
Q: -
a 
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MDM-l RUNNING CHANGES (Cont.) 

R55, Was: Resistor, fixed, composition, 1-945000-022 01121 
56 ohm, ::I: 5%, 1/4W 

Is: Resistor, fixed, composition, 1-945000-128 01121 
39 ohm, ::I: 5%, 1/4W 

R62, Was: Resistor, fixed, composition, 1-945000-030 01121 
270 ohm, ± 10%, 1/4W 

Is: Resistor, fixed, composition, 1-945000-028 01121 
180ohm,::1: 10%, 1/4W 

" 

CLASS CODE 

C85601 

CB3905 

CB2711 

CB 1811 

a 
~ 
a::: 
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RFM-IOD RUNNING CHANGES 

Effective date: November 6, 1973 (Effective RFM-10D serial number: 101 and above~ 

Page 5-75/5-76: Figure 5-36. Schematic Diagram Broadband Amplifier, 
A1A2 Model RI'M-10D. 

R14, Was: 15 Is: *47 
Deleb~: R2*300, R3*300 and R20 270 

Last ref,. des. used, Was: R20 Is: R19 
e2, VV'as: 120 uF Is: 1 uF 
Designations Omitted, Add: R15, R16, R17 

Page 6-143: Main Assemblies and Chassis Parts 
AIA2 - PIN, Was: 1-004892-001 Is: 1-004840-001 

Page 6-145: A1A2 - Broadband Amplifier Assembly 
C2, Was: Capacitor, fixed, 1-990115-001 12954 D120GSD15M 

e1e ctro1ytic, 120 uF, 
±20%, 15 Vdc 

Is: Capacitor, fixt!:d, 
electrolytic, 1 uF, 
±20%, 50 Vdc 

1-900115-003 12954 DIROGSA50M 

Page 6-146: AIA2 - Broadband Amplifier Assembly (Continued) 
R2, 1,vas: Resistor, fixed, 1-945000-149 01121 CB3015 

composition, selected, 
300 ohm nominal, ±5%, 
1/4W 

Is: Not Used 
R);' Was: Resistor, fixed, 1-945000-149 01121 CB3015 

composition, selected, 
300 ohm nominal, ±5%, 
1/4W 

Is: Not Used 

Page 6-147: AIA2 Broadband Amplifier Assembly (Continued) 
R14, Was: Resistor, fixed, 1-945000-118 01121 CB1505 

Is: 

compo s i tion, 1 5 ohm, 
±5%, 1/4W 
Resis tor, fixed, 1-945000-130 01121 CB4705 
composition, selected, 
47 ohm nominal, ±5%, 
1/4W 

R20, Was: Resistor~ fixed, 1-945000-148 01121 CB2715 
composition, selected, 
270 ohm nominal, ±5%, 
1/4W' 

Is: Not Used 

The Singer Company, Los Angel .. Operation TITLE 
3211 South La lCienega Blvd., 

Los Angel .. , IC&!!. 90016 

ADDENDUM 
MODEL FM-I0C 



RFM-10D RUNNING CHANGES (Continued) 

Effective RFM-10D serial number: serial numbers prefixed with 131 and above 

Page 5-77/5-78: Figure 5-37. Schematic Diagram 11 MHz and 2 MHz IF Ampl ifier, A lA3 
Model RFM-l0D 

Delete: C7 0.01 and replace with a straight line • 
. Page 6-149: A lA3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly 

C2, C8 thru C14, was: Capacitor, fixed, plastic, 1-900001-001 

C6, Was: 

Is: 

C7, Was: 

0.01 uF, ±20%, 250 Vdc 
Is: Capacitor, fixed, ceramic, 

0.01 UF, ±20%, 100 Vdc 
Capacitor, fixed, mica 
270 pF, ±5%, 500 Vdc 
Capacitor, fixed, m~ ca, 
270 pF, ±5%, 500 Vdc 
Capacitor, fixed, plastic 
0.01 uF, ±20%, 250 Vdc 

1s: Not Used. 

1-900077-002 

1-900003-041 

1-900072-027 

1-900001-001 

Page 6-150: A lA3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (Continued) 

73445 

56289 

72136 

04062 

73445 

C15 thru C24, Was: Capacitor, fixed, plastic, 1-900001-001 73445 

Is: 

C27, Was: 

Is: 

0.01 uF, ±20%, 250 Vdc 
Capacitor, fixed, ceramic, 1-900017-002 
0.01 uF, ±20%, 100 Vdc 
Capacitor, fixed, mica, 
270 pF, ±5%, 500 Vdc 
Capacitor, fixed, mi ca, 
270 pF, ±5%, 500 Vdc 

1-900003-041 

1-900072-027 

Page 6-151: A1A3 - 11.0 MHz and 2 MHz IF Amplifier Assembly (Continued) 
C29 thru C38, Was: Capacitor, fixed, plastic, 1-900001-001 

Is: 

C39" Was: 

Is: 

C4O, Was: 

Is: 

0.01 uF, ±20%, 250 Vdc 
Capacitor, fixed, ceramic, 
0.01 uF, ±20%, 100 Vdc 
Capacitor, fixed, mica, 
330 pF, ±5%, 500 Vdc 
Capacitor, fixed, mica, 
330 pF, ±5%, 500 Vdc 
Capacitor, fixed, mica, 
100 pF, ±5%, 500 Vdc 
Capacitor, fixed, mica, 
100 pF, ±5%, 500 Vdc 

1-900077 -002 

1-900003-043 

1-900072-029 

1-900003-030 

1-900072-020 

56289 

72136 

. 04062 

73445 

56289 

72136 

04062 

72136 

04062 

Page 6-152: A 1A3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly (Continued) 
C46, C47, Was: Capacitor, fixed, mica, 1-900003-032 72136 

Is: 

C48, Was: 

Is: 

The Singer Company, Los Angeles Operation 
3211 South La Cienega Blvd., 

Los Angeles, CII. 90016 

120 pF, ±5%, 500 Vdc 
Capacitor, fixed, mica, 
120 pF, ±5%, 500 Vdc 
Capac itor, fixed, plaiti c, 
0.01 uF, ±20%, 250 Vdc 

1-900072-021 

1-900001-001 

Capacitor, fixed, ceramic, 1-900077-002 
O. 01 uF, ±20%, 100 V de 
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RFM-10D RUNNING CHANGES (Continued) 

C49, Was: Capacifor, fixed, plastic, 1-900001-030 73445 C280AE 
O. 00 1 u F, ± 20%, 250 V dc 

Is: Capacitor, fixed, mica 1-900003-056 72136 DM15 
1000 pF, ± 5%, 100 Vdc 

C51, Was: Capacitor, fixed, plastic, 1-900001-001 73445 C280AE 
0.01 u F, ± 20%, 250 V dc 

Is: Capacitor, fixed,ceramic, 1-fOOO77';'OO2 .. ' .' 56289 TG-S 10 ", 

O. 01 u F, ± 20%, 100 V dc 

Effective serial number: Serial numbers suffixed with 04288 and above 
-Pagi 5-79/5-80 Figure 5-38. Schematic ,Diagram, Broadband Ampl ifier and Doubly 

RS, Was: 150* 
R19, Was: 330· 
R20, Was: 1 k* 
R25, Was: 220· 

Balanced Mixer, A 1A4 
Is: 220· 
Is: 270· 
Is: 150· 
Is: 150· 

I)age 6-136 thru 6-166: Table 6-12. Parts List for Model RFM-10A and RFM-10B 
RS, Was: Resistor, fixed, composition"selected, 1-945000-142 01121 CB1515 

150 ohm nominal, ± 5%, 1/4W 
Is: Resistor, fixed, composition, selected, 

220 ohm nominal, ± 5%, 1/4W 
R19, Was: Resistor, fixed, composition, sel ected, 

330 ohm nominal, ± 5%, 1/4W 
Is: Resistor, fixed, composition, sel ected, 

270 ohm nominal, ± 5%, 1/4W 
R20, Was: Resistor, fixed, composition, selected, 

1 Kilohm nominal, ± 5%, 1/4W 
Is: Resistor, fixed, _m~sit1oll'l" :selected. 

150 ohm nominal, ± 5%, 1/4W 
R25, Was: Resistor, fixed, composition, selected, 

220 ohm nominal, ± 5%, 1/4W 
Is: Resistor, fixed, composition, selected, 

150 ohm nominal, ± 5%, 1/4W 

1-945000-146 

1-945000-150 
" 

1-945000-1i48 

1-945000-162 

1-945000':"142 

1-945000-1,46 

1-945000-1142 

01121 CB2215 

' 01121 CB3315 

01121 CB2715 

01121 CB1025 

01121 C81515 

01121 CB2211 

01121 CB1515 

Effective serial number: Serial numbe rs prefixed with 201 and above 
--Page 3-30: Paragraph 3. 12.4 Measure Circuitry (Mainframe MODE switch set to MEAS) 

2nd sentence, should be: The signal passes through the diode switch, A1A6, to the 20dB 
broadband amplifier, A 1A2, which is energized and passes 
the signal to the mixer, Z 1, on the A 1A4 board via a 3dB 
pad. o 

'" U) 

~ ex -
CLASS CODe 0 

~----------------------~~~----~~~~~------------.----~~~~------~~ 
INSTRUMENTATION 

eIN... TITLE ADDENDUM DWG NO. f 
MOon FM-10C I~~OO~~~-~~O(A) c 

LOS ANtlILI., CAI,.'I". 

I"O"M NO. ,eo 1M 3-?O D-H ' 



RFM-10D RUNNING CHANGES (Continued) 

Page 3-33/3-34: Figure 3-9. Detailed Block Diagram, Model RFM-10D 
Add the Diode Switch assembly, A1A6, between J2 and A1A2-2/AIA2-3 as illustrated 
below: 

~T J2I I 1'- I I~I W'" '"' I"-AII I eft!j I~: eft4 I I 
" " I 

L __ f!---"-~-----1 

, 
I 

4 
L 

1"-10 
.... v MUSE--!---+------------

Assembly A lA4, Change the value of the 42dB BBA, located between R6 and R32, 
to Gl: 39dB BBA 

Page 5-73/5-74: Figure 5-35. Wiring Diagram, Model RFM-l0D 
Between J2 and A lA2W2, Add: A lA6 Diode Switch 

Page 5-79/5-80: Figure 5-38. Schematic Diagram, Broadband Ampl ifier and Doubly 
Balanced Mixer, A lA4 

Del ete: RSO and replace with a straight line 
Delete: RS1 and RS2 

Between Pages 5-79/5-80 and 5-81/5-82: 
Add: The attached Figure 5-38A 

Page 6-143: Table 6-12. Parts List for Model RFM-10D 
Add: A 1A6 Diode switch assembly 3-005085-001 

Page 6-168: Table 6-12. Parts List for Model RFM-10D 
Delete: RSO, RS1, R52," and all information 

88869 

Add: The following parts list for the Diode Switch Assembly, A 1A6 

CLASS CODE a 
~ 

TITLE ADDENDUM 
MODEL FM-10C 

DWG NO", t 
1- 500783-260(A) 4( INSTRUMENTATION 

LOS ANGELES, CALII', SHEET 2. t,1."4 
P'O"M NO. ,eo 1M 3·'70 D-" 



-~I--------------------------------~~~.~.-~-~ ... ~--~-.~.-~ .. ~~~~,.., 
A 1 A6 - Diode Switch Ass~mbly Ii Singer Mrr.-'--.,.-----.-,,,...-.----t 

• Part No. Cod~ No. 
f. 

I 
Mfr. 

i Part No. 

01121 i FA5C-4712 

01121 I FASC-4712 

72982 l 851Z5Ul03Z 

12954 02R2GS 1 015M -
01121 SSSD-471W 

72136 . OM-IS -
01121_ SSSO-471W 

72136 OM-IS 

72982. 851Z5UI03Z . -
12954 02R2GS 1 015M 

12954 
-_. '--'''1 

D2R2GS 1 015M 

IN273 

.. CLASS CODE , ._ .' • • _ .~ 
~--------.-'H-o-~-~--------+l~l~r~LE~·-----A--DlE-. --N-~-· .-~.-·~ .. -·----------·----~Dt~W~G-~~JO~.------~o. 

1iAl", . _, f- .see?I3-2~A) oct: 
.':'> '''~:.U ~'~I.. /'1:.: tftODELFM-1OC ~HEET 2.11. .. 5.-.. _-.uI. ______ ..... IIIIINI ____ ... .._.._ .... - ~-_~ ......... ___ ...... tMO· .. • ;: ... ~~~... .'.,.bO - lliA ...... 1 __ 

INS T r ~ r, E '. TAT I 0 ~ 

---~ 



Ref ~T -------""I,......---Si~~r 

De.s ig .t ___ ~.!.C!.i.P!.i.o __ n.... Part No. 
___ .. Ilk_ ~--~-.--..-.---.....,--+-------t-----.---I 

R4 . Not used • - .... - •. ·~ ___ ~._ •• u ____ .• __ •• __ ._ •• ________ 1--------+--------1 
I Resistor, fixed, composition, 

.. ~ .. --lJQ.~.~!!l.l .. ~J9~t~/._1j~W. ... _ __.-1.:-.. ?..4.~QQO-~~_~91J:..::2:.:..1--~-~CIB1:...::00;.=-:..1---I 
1 Resistor, fixed, compo$ition, I 

.~~_ .. _~~~ .. ~~~~.~~&.,_-~(~~.,--_l_-.-~-9~~.?~-~:?-34-.~.~..!.~_~_"_.--.~-.. £.B~~~!-.-" ___ . 
i R:.;:slstor, nxed, composition, i . 

R7 1 1.2 kilohm, ± 100/0, 1/4W ~ 1-945000-038 01121 CB 1221 
-----i-'Resistor~ '-(ixea;compos ition-;r---··· .... _-.... - --~.-.. ------ • -

R8 I 1.2 kilohm, ± ~.!~~ 1/~~ ; 1~94~O<>.?:~ 01121 i CB1221 

Mfr. 
Code No. 

Mfr. 
Part No. 

CLASS CODE 



RFM-11A RUNNING CHANGES 

EFFE:CTIVE SERIAL NUMBERS: Serial numbers suffixed with 04154 and above 

Page 5-81/5-82: Figure 5-39, Wiring Diagram, Model RFM-11A 
AT1, Change J12 reference to J13 and J13 reference to J12 

Page 5-83/5-84: Figure 5-40, Schematic Diagram RF Switch and Broadband Amplifier. 
A 1A2, Model RFM-llA 

CRS, CR6, CR7 and CR9, Delete: ITT 244 
Del ete: C26*2pF, C27*2pF, C28* 3pF 
RB, R26, Was: 220 ± 5% Is: lk 
R13, R14, Was: 470 Is: lk 
Add: C3~\, 0.001, in parallel with C25 and with the curved side to CR4 
Add: C32*, 4pF, from th(; junction of C 14 and R15 to ground 
R23, R25, Was: 110* ± 5% Is: 150* ±5% 
R24, Was: 62* ± 5% Is: 39* ± 5% 
C29, Was: 3pF* Is: 5pF* 
NOTE 4, Was: 11 ••• ·1 N273 11 Is: II ••• 1 N3066" 
CR3, Add: 1 N273 

Pag(. 5-85/5-86: Figure 5-41, Schematic Diagram Broadband Amplifier, A lA2A 1 
Model RFM-l1A 

Add: R20*, 180, in parallel with L 1 
Ql, Was: 1.6V Is: 4.2V 
Q3, Was: 2.0V Is: 5.3V 
Q4, Was: 0.8V Is: 0.9V 
Q4, Was: O.lV Is: 0.2V 

Page~ 5-89/5-90: Figure 5-43. Schematic Diagram Broadband Amplifier and Doubly 
Balanced Mixer, AIA4 Model RFM-llA 

R15, Was: 2.7k ,Is: 3.9k 
R 17, Was: 150 Is: 120 
Q5, Was: 4.8V Is: 4.3V 
Q5, Was: 5.5V Is: 4.9V 
Q5, Was: 1. 7V Is: 2.5V 
Q6, Was: 5.3V Is: 4.5V 
Q10, Was: 2.2V Is: 0.3V 

Page 5-91/5-92: Figure 5-44. S :;hematic Diagram 700 MHz Multiplier, A lA5 
Modal RFM-llA 

TP1, Was: 320mV p-p 
Ul-5, Was: 300mV p-p 
U ~-11, Was: 140mV p-p 
Q4, Was: 1. 5V p~p 

Cl.ASS CODE 

Is: 400 mV p-p 
Is: 350 mV p-p 
Is: 200 mV p-p 
Is: 1.75 V p-p 

a 
~ 

.IN .... TITLE ADDENDUM 
MODEL FM-IOC 

DWG NO.' t 
1_ 500783-260(A) c 

I HlET2. 1 2. 1 
INSTRUMENTATION 

LoO •• "NG ....... CALI". 

P'O"M NO. '.0 'M :1-'70 D·H 



RFM-11A RUNNING CHANGES (CONTINUED) 

Q4, Was: 6. 5 V p-p 
TP2, Was: 200 mV p-p 
R17, R22, Was: 10~:~ 

A1A5-7, Was: 800 mV p-p 
C36, Was: 20 pF 
R28, Was: 47 k 
Q7, Was: +4.9V 
X5 MULTIPLIEP" Was: 

r~-----r 

I . I 
I fi40MHZ] , 
: JlJ.2VPOP : 
I 1.6 , 

~~-f\~~il~1\ " "00 2 pF l 
-I pF - I 
I l7 I 

I ell,' 
I --.! 
, 7~_IO r 

_ r---< pF , 

I A27 » I 
IIOK 

- I I- (li2' ~ I 
I I 
I ..: I 
I I~ 
I .&.-_---_1 

Is: 8. 0 V p-p 
Is: 100 mV p-p 
Is: 47* 
Is: 400 mV p-p 
Is: 15 pF 
Is: 33 k':c 
Is: +7. 3 V 
Is: 

rK< Mum .. "'""" 

------

r------r 
I t 
I fi40MHZ] I 

-I l~·2Vp-p I 

b:/' l 
"00 I 
I pF I I 
I L6 J--,=-7~ I' 

I ...... I 

I C391 I 
I I"~/"' I 

_ ~ pF I' 
I R27< I 

I ,'OK ~ I 
I CR2~' I 
I I 
I 1 
T I 
1 _____ ::--_1 

Page 6-170: Table 6-13. IVi.ain AssenlLl:i.es and Chassis I'arts 
W1, Part number, Was: 1-004817-001 Is: 1-004890-001 

Pages 6-173 thru 6-177: Table 6-13. AIA2- RF SWITCH ASSEMBLY 
C26, Delete: All information and replace with Not used 
C27, Delete: All information and replace with Not used 
C28, Delete: All information and replace with Not used 
C29, Was: ~apacitor, fixed, mica, selected, 

3 pF nominal, -t.5%, 500 Vdc 1-900003-003 72136 DM15 
Is: Capacitor, fixed, mica, selected, 

5 pF nominal, ±50/0, 500 Vdc 1-900003-004 72136 DM15 

Add: C31 Capacitor, fixed, ceramic, 0.001 tJF, 
-0% +100%, 500 Vdc 1-900012-002 72982 861Z5U102P 

CLASS CODE fit 
~ 
0:: 

~--------.-IN-.--.R--------~~T~'T~L~E---A-D--D-E-N-D--U-M------------------~D~W~G~N~O~.-------~t 
INSTRUMENTATION 1- 500783-260(A) c: 

MODEL FM-10C sHEET212.2 . 
"0"'" NO. ,eo 1M 3-70 D·H 



RFM-11A RUNNING CHANGES (CONTINUED) 

C32 Capacitor, fixed, mica, selected, 
4 p F nominal, ±. 5 pF, 300 Vdc 1-900098-004 04062 DM5-CC040D 

C,R1, CR2, CR4, CR8, Was: 
Diode, germanium, 1N273 1-913005-001 03877 

Is: Diode, silicon, 1N3066 1-913085-001 
CR5, CFt6, CR7, CR9, Was: 

Diode, siUcon, switching 1-913074-001 80795 
Is: Diode, silicon, 1N3066 1-913085-001 
R8, R26~, Was: 

Res:Lstor. fixed, composition, 
220 ohm, ±5%, 1/.4 W 1-945000-146 01121 

Is: ~ Resistor, fixed, composition, 
1 kilohm, ±10%, 1/4 W 1-945000-037 01121 

R13, R14, Was Resistor, fixed, composition, 
470 ohm, ±10%, 1/4 W 1-945000-033 01121 

Is: Resi,stor, fixed, composition, 
1 kilohm, ±10%, 1/4 W 1-945000-037 01121 

H23, R25, Was: Resistor, fixed, composition, selected, 
110 ohm nominal, ±5%, 1/4 W 1-945000-139 01121 

Is: Resi.stor, fixed, composition, selected, 
150 ohm nominal, ±5%, 1/4 W 1-945000-142 01121 

R24, Was: Resistor, fixed, composition, selected, 
62 ohm nominal, ±5%, 1/4 W 1-945000-133 01121 

Is: Resi.stor, fixed, composition, selected, 
39 ohm nominal, ±5%, 1/4 W 1-945000-128 01121' 

1N273 
IN3066 

ITT244 
1N3066 

CB2215 

CB1021 

CB4711 

CBI021 

CBll15 

CB1515 

CB6205 

CB3905 

Page 6"'80: Table 6-13. AIA2A1-BROADBAND AMPLIFIER ASSEMBLY 
Add: R20 Resistor, fixed, composition, selected, 

180 ohm nominal, :1:5%, 1/4 W 1-945000-144 01121 CB1815 

Page 6-197: Table 6-13. AIA4-BROADBAND AMPLIFIER AND DOUBLY BALANCED 
MIXER ASSEMBL Y 

R15, Wa.s: Resistor, fixed, composition, ' 
2. 7 kilohm, ±5%, 1/4 W 1-945000-172 01121 CB2725 

Is: Resistor, fixed, composition, 
3.9 kilohm, ±5%, 1/4 W 1-945000-176 01121 CB3925 

R17, Wa.s: Resistor, fixed, composition, 
150 ohm, ±5%, ~.j4 W 1-945000-142 01121 CB1515 

Is: Resistor, fixed, compOSition, 
120 ohm, ±5%, 1/4 W 1-945000-140 01121 CB1215 

Pages 6·-203, 6-204: Table,6~13. A1A5-700 MHz MULTIPLIER ASSEMBLY 
C36, Was: Capacitor, fixed, mica, 

20 pF, ±5%, 500 Vdc 1-900003-012 
Is: Capacitor, fixed, mica, 

1.5 pF, ±5%, 500· Vdc 1-900003-010 
C38, Delete: All information and replace with Not used 

Cl.ASS CODe 

eIN •• " 
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RFM-11A RUNNING CHANGES (CONTINUED) 
L6. Was: Inductor. fixed. 2-1/2 turns 1-403500-001 88869 

Is: Inductor. fixed. 1 turn 1-403774-001 88869 

Pages 6-206 and 6-207: Table 6-13. A1A5- 700 MHz MULTIPLIER ASSEMBLY 
R17. R22. Was: Resistor. fixed. composition. selected. 

10 ohm nominal. ±10%. 1/4 W 1-945000-013 01121 CB1001 
Is: Resistor. fixed, composition. selected. 

47 ohm nominal. ±10%. 1/4 W 1-945000-021 01121 CB4701 
R28. Was: Resistor. fixed. composition, 

47 kilohm, ±10%. 1/4 W 1-945000-057 01121 CB4731 
Is: Resistor, fixed. composition, selected. 

33 kilohm nominal, ±10%. 1/4 W 1-945000-055 01121 CB3331 
Effective serial numbers: Serial numbers suffixed with 04263 and above. 

Page 5-83/5,.84: Figure 5-40. Schemati~ Diagram, RF Switch and Broadband 
Amplifier. A1A2. Model RFM-11.A. 

R9. Was: 5. 6 ±5% 
RIO. R11, Was: 910 ±50/0 
R15. Was 62*±5% 
R16. R17. Was: 110*:1:5% 

Is: 16 ±5% 
Is: 30 ±5% 
Is: 82 ±5% 
Is: 91 ±5% 

Page 6-176: A1A2-RF SWITCH ASSEMBLY 
R9. Was: Resistor. fixed. composition. 

5. 6 kilohm. ±5%, 1/4 W 1-945000-108 
Is: Resistor. fixed. composition. 

16 ohm. ±5 %, 1 / 4 W 1-945000 -119 
RIO. Rl1. Was: R.esistor. f:ixed. composition. 

910 ohm. ±5 %, 1 / 4 W 1-945000 -161 
Is: Resistor. fixed. composition. 

30 ohm, ±5%, 1/4 W 1-945000-149 
R15, Was: Resistor, fixed, compsition. selected. 

62 ohm, ±5%, 1/4 W 1-945000-133 
Is : Resistor, fixed, composition. 

8 2 ohm, ± 5 0/0. 1 / 4 W 1-945000 -13 6 
RIB, H17, Was: Resistor,' fixed, composition, selected, 

110 ohm, ±5%, 1/4 W 1-945000-139 
Is: R.esistor, fixed, composition, 

91 ohm, ±5%, 1/4 W 1-945000-137 

Effeett. .. · serial number: Serial numbers suffixed with 04262 and above 

01121 CB5625 

01121 CB1605 

01121 CB9115 

01121 CB3005 

01121 CB6205 

01121 CB8205 

01121 CBll15 

01121 CB9105 

Page 3=43/'3=44: Figure '3-10. Detailed Block Diagram, Model RFM-11A (Sheet 2 of 3) 
A 1A2 (RF Switch), Was: 1 dB PAD Is: 3' dB PAD 
A 1A2W3, Was: 9 dB* PAD Is: 11 dB* PAD 
A 1A2W1, Was: 9 dB* PAD Is: 6 dB* PAD 

Was: A 1A2A 1-3 Is: A 1A2A 1-4 
Was: A lA2A 1-2 Is: A 1A2A 1-3 

CLASS CODe Q 
LLJ 

~ 
0:: 
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RFM-11A RUNNING CHANGES (Continued) 

Page 5-83/5-84: Figure 5-40. Schematic Diagram, RF Switch and Broadband Amplifier, 
A 1 A2, Model RFM-11A 

P11, Was: To AT1 J12 
P2, Was: 50 kHz to 588 MHz 

Change A 1A2A 1-2 to A 1A2A 1-4 
R9, Was: 5.6 ± 5% 
R110, R11, Was: 910 ± 5% 
R'15, Was: 62* ± 5% 
R'16, R17, Was: 110* ± 5% 

Is: To AT 1 J 13 
Is: 100 kHz to 588 kHz 

Is: 16 ± 5% 
Is: 300 ± 5% 
Is: 82* ± 5% 
Is: 91* ± 5% 

Page 5-89/5-90: Figure 5-43. Schematic Diagram, Broadband Amplifier and Doubly 
Balanced Mixer, A 1A4 Model RFM-11A 

NOTES, Add: ml C37 may be selected for flat response to 600 MHz on RFM-11A only 
C37, Add:@) 

Page 6-176: A 1A2 - RF SWITCH ASSEMBLY 
R9, Was: Resistor, fixed, composition, 1-945000-108 

5.6 kilohm, ± 5%, 1/4W 
Is: Resistor, fixed, composition 1-945000-119 

16 ohm, ± 5%, 1/4W 
R'IO, R11, Was: Resistor, fixed, 1-945000-161 

composition, 910 ohm, 
± 5%, 1/4W 

Is: Resistor, fixed, 1-945000-149 
composition, 300 ohm, 
± 5%, 1/4W 

R15, Was: Resistor, fixed composition 1-945000-133 
selected, 62 ohm nominal, 
± 5°k, 1/4W 

Is: Resistor, fixed,~cotl'lPcis itto,n, 1-945000-136 
selected, 82 ohm nominal, 
± 5%, 1/4W 

R16, R17, Was: Resistor, flicecJ'composition, selected, 
110..1\. nominal, ± 5%, 1/4W 1-945000-139 

Is: Resistor, fixed, composition, sel ected, 
91..n. nominal, ± 50/0, 1/4W 1-945000-137 

Effective serial number: Serial numbers suffixE;d with 04288 and above 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

Page~ 5-89/5=90: Figure 5-43. Schematic Diagram, Broadband Amplifier and 

R5, Was: 150~ 
R19, Was: 330* 
R20, Was: lk
R25, Was: 220* 

CLASS CODE 

Doubly Balanced Mixer, A 1A4 
Is: 220* 
Is: 270* 
Is: 150* 
Is: 150' 

CB5625 

CB1605 

CB9115 

CB3015 

CB6205 

CB8205 

CB 1115 

CB9105 

a 
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RFM-11A RUNNING CHANGES (Continued) 

Pages 6-196 thru 6-198: Table 6-12. Parts list for Model RfM-10A and RFM-10B 
RS, Was: Resistor, fixed, composition"selected, 1-'45000-142 i .Or121 CB1515 

150 ohm nominal, ± 5%, 1/4W 
Is: Resistor, fixed, cornpc>lition, selected, 1-945000-146 01121 CB2215 

220 ohm nominal, ± 5%, 1/4W 
R19, Was: Resistor, fixed, composition, selected, 1-945000-150 01121 CB3315 

330 ohm nominal, ± 5%, 1/4W 
Is: Resistor, fixed, composition, selected, 1-945000-148 01121 CB2715 

270 ohm nominal, ± 5°.4:>, 1/4W 
R20, Was: Resistor, fixed, composition, selected, 1-945000-162 01121 CB1025 

1 kilohm nominal, ± 5%, 1/4W 
Is: Resistor, fixed, composition, ~elected 1-945000-142 01121 CB1515 

150 ohm nominal, ± 5%, 1/4W . 
R25, Was: Resistor, fixed, composition, selected, 1-945000-146 01121 CB2211 

220 ohm nominal, ± 5%, 1/4W 
Is: Resistor, fixed, composition, selected, 1-945000-142 01121 CB 1515 

150 ohm nominal, ± 5%, 1/4W 

Effective serial number: Serial numbers suffixed with 04350 and above 
Pages 3-41/3-42 thru 3-45/3-46: Figure 3-10. Detailed Block Diagram, Model RFM-11A 

MEASURE INPUT, Was: 800-1200 MHz Is: 800-1288 MHz 
At A 1A4J1, Was: 42 dB BBA Is: 39 dB BBA 
RF OUTPUT, Was: 800-1200 MHz Is: 800-1288 MHz 

CLASS CODE c w 
~ 

INSTRUMENTATION 
LOS ANGELE., CALIII', 

TITLE ADDENDUM 
MODEL FM-10C 

DWG NO,' I 
1_ 500783-260(A) c( 

SHEET 2. 12 .. 6 
1"0"'" NO. 110 1M 3-70 D-H 



, 

RFM-I0A AND RFM-I0B RUNNING CHANGES 

Effective RFM-I0A and RFM-I0B Serial Numbers: RFM-I0A serial numbers 
prefixed with 601 and abbve, and RFM.;.-1IB serial numbers preffxed with 176 and 
above. 

Page 5-99/5-100: Schematic Diagram 11 MHz and 2 MHz IF Amplifier, AIA3 
ModE~l RFM-I0A/RFM--I0B 

Delete: C7 O. 01 and replace with a straight line 

Page 6-218: AIA3 - 11.0 MHz and 2.0 MHz IF Amplifier Assembly 
C2, C8 thru C14, 'Was: 

Is: 

C6, Was: 

Capacitor, fixed, plastic, 1-900001-001 73445 C280AE 
0.01 .uF, ±20%, 250 Vdc 
Capacitor, fixed, ceramic, 1-9000,7-002 56289 TG-SI0 
O. 01 J..'F, ±20%, 100 Vdc 
Capacitor, fixed., mica, 1-900003-041 72136 DM15 
270 pF, ±51o, 500 Vdc 

Is: Capacitor, fixed. mica, 1-900072-027,04062 SCDM-10 

C7, Was: 

Is: 

270 pF, ±5%; 500 Vdc 
Capacitor, fixed, plastic, 1-900001-001 73445 C280AE 
0.01 MF, ±20 %, 250 Vdc 
Not used. 

Page 6-219: AIA3- .. 11.0 MHz and 2.0 MHz IF Amplifier Assembly ( Continued) 
C15 thru C24, Was: Capacitor, fixed, plastic, 1-900001-001 73445 C280AE 

O. 01 MF, ±20%, 250 Vdc 
Is: Capacitor, fixed, ceramic, 1-900077-002 56289 TG-S10 

O. 01 MF, ±200/0, 100 Vdc 
C27, Was: Capacitor, fixed, mica, 1-900003-041 72136 DM15 

270 pF, ±5%, 500 Vdc 
Is: Capacitor, fixed, mica, 1-900072-027 04062 SCDM-1C 

270 pF, ±5%, 500 Vdc 

Page 6-220: A1A3 .. 11.0 MHz and 2 MHz IF Amplifier Assembly (Continued) 
C29 thru C38, ':Was: Capacitor, fixed, plastic, 1-900001-001 73445 C280AE 

O. 01 MF, ±20 %, 250 Vdc 

C39, 

C40, 

Pag1e 6-221: A1A3 
C46, C47, 

Is: Capacitor, fixed, ceramic, 1-900077-002 56289 TG-S10 
0.01 MF, ±200/0, 100 Vdc 

Was: Capacitor, fixed, mica, 1-900003-043 72136 DM15 
330 pF, ±5%, 500 Vdc 

Is: Capacitor, fixed, mica, 1-900072-029 04062 SCDM-10 
330 pF, ±5%, 500 Vdc 

Was: Capacitor, fixed, mica, 1-900003-030 72136 DM15 
100 pF, ±5%, 500 Vdc 

Is: ,Capacitor, fixed, mica, 1-900072-020 04062 SCDM-10 
100 pF, ±5%, 500 Vdc 

- 11. 0 MHz and 2. 0 MHz IF Amplifier Assembly ( Continued) 
Was: Capacitor, fixed, mica, 1-900003-032 72136 DM15 

~ 
~ 
GI: -

Is: 
120 pF, ±5%, 500 Vdc 
Capacitor, fixed, mica, 
120 pF, ±5%, 500 Vdc 

1-900072-021 04062 SCDM-1 0 
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• 
RFM-10A AND RFM-10B RUNNING CHANGES (ContinpH) 

C48. Was: Capacitor. fixed. plastic. 1-900001-001 73445 C280AE 
O. 01 ~F. ±20%. 250 Vdc 

Is: Capacitor. fixed. ceramic. 1-900077-002 56289 TG-S10 
O. 01 ~F. ±20%. 100 Vdc 

C49. Was: Capacitor. fixed. plastic. 1-900001-030 73445 C280AE 
O. Oil ~F. ±20%. 250 Vdc 

Is: Capacitor. fixed. mica. 1-900003-056 72136 DM15 
1000 pF. ±50/0. 100 Vdc 

C51. Was: Capacitor. fixed. plastic. 1-900001-001 73445 C280AE 
O. 01 ~F. ±20%. 250 Vdc 

Is: Capacitor. fixed. ceramic. 1-900077-002 56289 TG-S10 
O. 01 ~F. ±20%. 100 Vdc 

Effective serial number: Serial numbers suffixed with 03352 and above. 

Page 5-97/5-98: Figure 5-47. Schematic Diagram Broadband Amplifier A1A2 
L4. Was: >:<4T Is: 8T 
R14. Was: ):<47 Is: ':'22 

Page 6-215: A1A2 - Broadband Amplifier Assembly ( Continued) 
L'. Was: Inductor. fixed. selected. 1-403283-001 88869 

4 turns nominal 
Is: Inductor. fixed. 8 turns 1-403690-001 88869 

Page 6-216: Al A2 - Broadband Amplifier Assembly ( Continued) , 
R14. Was: Resistor. fixed. composition. 1-945000-130 01121 

selected. 47 ohm nominal. ±50/0. 1/4 W 
Is: Resistor. fixed. composition. 1-945000-122 01121 

selected. 22 ohm nominal. ±50/0. 1/4 W 

Effective serial number: Serial numbers suffixed with 04288 and above 
Page 5-101/5-102 Figure 5-49. Schematic Diagram, Broadband Amplifier and 

RS, Was: 150* 
R19, Was: 330* 
R20, Was: 1k* 
R25, Was: 220* 

Doubly Balanced Mixer, A 1A4 
Is: 220* 
Is: 270* 
Is: 150* 
Is: 150* 

CB4705 

CB2205 

Pages 6-234 and 6-235: Table 6-12. Parts List for Model RfM-10A and RfM-10B 
RS, Was: Resistor, fixed, composition.,selected, 1-945000-142 01121 ,CB'I515 

150 ohm nominal, ± 5%, 1/4W 
Is: Resistor, fixed, composition, selected, 

220 ohm nominal, ± 5%, 1/4W 
R19, Was: Resistor, fixed, composition, sel ected, 

330 ohm nominal, ± 5%, 1/4W 
Is: Resister, fixed, composition, selected, 

270 ohm nominal, ± 5%, 1/4W 

1-945000-146 01121 CB2215 

1-945000-150 01121 CB3315 

1-945000~148 01121 CB2715 

~ 
The Singer Company, los Angeles Operation 
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RFM-10A AND RFM-10B RUNNING CHANGES (Continued) 

R20, Was: Resistor, fixed, composition, selected, 1-945000-162 01121 CB1025 
1 kilohm nominal, ± _, 1/4W 

Is: Resistor, fixed, comPtsition, sel ected, 1-945000-142 01121 CB1515 
150 ohm nominal, ± 5%, 1/4W 

R2S ,~WG$: .. Resistor , fi.x'ld, .,rflpoii ticn:,' Selected ,.: .. : ·1-945000-146 01121 CB2211 
220 ohm nominal, ± 5%, 1/4W 

CB1515 Is: Resistor, fixed, composition, sel ected, 1-945000-142 01121 
150 ohm nominal, ± 5%, 1/4W 

Effective RFM-10A and RFM-10B serial numbers: RFM-10Aserial numbers prefixed with 601 and 
abOvE~, and RFM-10B serial numbers prefixed with 426 and above. 

Page 3-49: Paragraph 3.15.4 Measure Circuitry (Mainframe MODE switch set to MEAS) 
2nd sentence, should be: In the RFM-l0A, the signal passes through the diode switch 

assembly, A1A6, to theA1A4 assembly. 
3rd sentence, should be: In the RFM-10B, the 20 db broadband amplifier, A 1A2, is 

energized and passes the signal through the dj'ode' switch 
assembly, A 1A6, to the mixer, Z 1, on the A 1A4 assembly 
via a 3 dB pad. 

Page 3-52/3-53: Figure 3-11. Detailed Block Diagram, Models RFM-10A and RFM-10B 
RFM-10A, Add: Assembly A 1A6, Diode Switch, between J2 and A 1A4J3 as illustrated 

below': . 
RFM-10B, Add: Assembly A 1A6, Diode Switch, between J2 and A 1A2-2/A 1A2-3 as 

illustrated below: 

- r iJAi (OIOOE-swalCH)-" -- - -~ ..:.. - ~.., I 

• +...,~ *' ~ ,... I I I 
I 1....:- .1 I I 
I.· I I 
I I I 
I ~""II II I ~I ClUl : WI",~· 
.. -- ~I IJ I ~ 1",=I"pr.I-:-1 1_.- I • r 
L ____ ~_-_-_-·--J L_ 

"1-10 
+tv MEAl f------+--------------

Assembly A lA4, Change the value of the 42 dB BBA, located between R6 and R32, 
to a 39 dB BBA. 

CLASS CODE 0 

~--------.--------------~~~----~~~~~----------------~~~~------~~ .IN.... TITLE ADDENDUM DWG NO.' i 
INS TRUME NTAT I ON MODEL FM-10C 1- 500783-260(A) < 

LO. A ..... &. ••• CAI..'. SHEET 2.13. 3.-' 
P'Ol'tM NO. , eo , M 3·70 D·H 



RFM-10A AND RFM-10B RUNNING CHANGES (Continued) 

Page 5-95/5-96: Figure 5-46. Wiring Diagram, Model RFM-10A and RFM-10B 
At J2, Add: A lA6 Diode Switch 

Page 5-101/5-102: Figure 5-49. Schematic Diagram, Broadband Amplifier and Doubly 
Balanced Mixer, A lA4 

Delete: R50 and replace with a straight line 
Del ete: RSl and RS2 

Between Pages 5-101/5-102 and 6-0: 
. Add: The.~ttached Figure 5-50 

Pages 6-212 and 6-213: Table 6-15. Parts list for Model RFM-10A and RFM-10B 
Add: A lA6 Diode switch assembly 3-005085-001 88869 
W5, Was: Cable assembly, 9 :n., BNC to' BNC bulkhead 

Is: Cable assembly, 5-1/2 in., BNC ·at one end 

Page 6-237: Table 6-15. Parts list for Model RFM-l0A and RFM-10B 
Delete: RSO, R51, R52, and all information 
Add: The attached parts I ist for A 1A6 - Diode Switch Assembly 

CLASS CODE c 

i ~--------.-IN-o-.-R---------'-T-IT-L-E-----A-D-D-E-N-D-U-M------------------~D-W-G--N~O-.. ------~~ 
MODEL FM-l0C 1- 50012S3-2qD(A) < 

SHEET .1 ~.~ ... 
INSTRUMENTATION 

LOS ANGELES, CALI". 

I"O"M NO. ,.0 , M ~.'70 D·H 



-
01121 

01121 

72982 

12954 -
01121 

72136 

01121. 

72136 

72982. -



O:::~~~~scri~~iO:-'--.. :_-__ -_~_;_~:No-~-:_-·""-.. C-o-~-!"'r~N~O~.~~~~~_p-_a-~~_f~_·_o_. ~.~~~: 
~·_t~~~d ... __ . __ ._~. ______ ~ __ ~ ___ ~ ____ . __ ~ 

! Resistor, fixed, composition, 
"-~ ... --W Q..2~.!!'.f. .. *.~~1._1j1w.. ___ ---11--._1 :,-?j_~Q.QQ.:~9!...-+---:0:...:1~1=2.1.--_-+-_C.:.:8:..1:..;:OO;.;..:...1 ---I 

l Resistor, fixed, compo~ition, 
R6 I 560 ohm, ± lOOk, 1/4W : 1-945000-034 01121 C85611 
--~-;-REslstor ,flxecf; 'co'mposftlon, t..-·-·----·-----~ --_. --.-------., ....... -, .. _ ... -, .... ,----I 
R7 ! 1. 2 kilohm, ± 10%, 1/4W ~ 1-945000-038 01121 C81221 

-;·--r~s~~~~::e:'I~:PV ~w~-;-t--:~;;~~~;;03! t;~ 21 --1" C;;;;;-
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