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AUTOMATED TRANSLATOR CHGR-4

Introduction

The TMC Model CHGR-4 Translator contains all the circuitry covered in the CHG( )4
manual, plus automation circuitry. The automation circuitry provides remote frequency
selection and preset automatic gain control. Remote frequency selection is performed
by supplying a ground (from an external source) to the frequency switch driving Ledex
motor, through its coupled notch homing wafer. The automatic gain control circuitry
provides a preset automatic unit gain by comparing the CHGR output to a dc referenced
1.75 MHz IF input from the CMRA.

Figures 1A and 2A supply basic functioning of the automated circuits. For more de-
tailed information refer to associated schematic:

<02 CR-1462 SERVO SENSOR
freeer A ok 1463 SENSING CIRCUIT
SO T k1469 FREQUENCY SELECTOR SWITCHES
R SBGR-4 AUTO GAIN SERVO CONTROL

1. 'CHGR Remote Ledex Operation. Refer to Figure 1A.

Remote operation of each Ledex motor in the CHGR consists of two steps. First,
remotely positioning. an external master step switch so that control may be directed
to a particular Ledex motor. Second, supplying a remotely controlled ground through
the associated Ledex notch homing wafer to determine the frequency position that the
Ledex motor will stop. :

If control were to be directed to the 10 MHz Ledex motor, external wafers "1" and
"2" would be positioned as shown in figure 1A. A positioning ground (0-9) then sup-
plied to S107, the 10 MHz notch homing wafer would keep the 10 MHz Ledex motor ener-
gized until the notch on the wafer removed the ground. For example; if a frequency
of 15.0000 MHz were programmed, a ground seen on pin "Y" of J119 would place $107 in
the position as shown on figure 1A. The positioning of the 1 MHz frequency switch
would require rotating the master step switches (1 and 2) one position, then supplying
an external ground to pin "C" (position 5) of J119. S106 would keep the 1 MHz Ledex
motor energized until position 5 on the notch homing wafer removed the ground. Sim-
ilar actions for the 100 KHz, 10 KHz, 1 KHz and the 100 Hz frequency switches would
follow with the positioning ground for "0" supplied by pin X of J119.

2. CHGR Automatic Gain Control. Refer to Figure 2A.

The automatic gain control circuit in the CHGR automatically adjusts its unit gain
to a constant level by comparing a dc referenced 1.75 MHz IF input signal from the
CMRA to a sample of the CHGR output. Should the CHGR unit gain tend to change, due
to frequency change, AC energizing voltage is routed to the "Up" or "Down' winding of
the RF Qutput motor to maintain the unit gain constant,




Pin 1 of Z117 receives a sample of the 1.75 MHz IF input from J126 on the CHGR.
The 1.75 MHz signal is dc amplified and adjusted by R6, the DC Level Adjust before
leaving Z117 at pin 4 and entering pin 1 of the Drive Comparator. The DC Level
Adjust provides an adjustable dc reference for the Drive Comparator.

A sample of the rf output from J124 of the CHGR is applied to pin 1 of Z116, a
rectifying sense circuit. The rectified dc output from Z116 leaves pin 2 and en-
ters pin 6 of Z117, the Servo Sense board. The dc signal is then routed through
isolating emitter follower Q3 before application to pin 2 of the Drive Comparator

T
LodLU.

When the CHGR dc input at pin 2 is less than the 1.75 MHz dc reference signal
on pin 1, Ql a relay driver is forward biased sufficiently, to energize K1 the
"Up" relay. Contacts of K1 route AC energizing voltage to the motor which will
increase drive until the unit gain is restored. When the CHGR input at pin 2 in
greater than the voltage at pin 1, Q2 is forward biased causing K2 the "Down' re-
lay to be energized. When K1 or K2 are energized the "Ready'" relay also energizes,
opening a contact closure supplied to the transmitter automatic drive circuit.
This provision prevents erratic automatic drive changes in the transmitter while
the CHGR is correcting its unit gain.
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NOTICE

THE CONTENTS AND INFORMATION CONTAINED IN
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C OMMUNICATI ONS ENGI N EERS

700 FENIMORE ROAD MAMARONECK. N. Y.

Warranty

The Technical Materiel Corporation, hereinafter referred to as TMC, warrants the equipment (ex-
cept electron tubes;' fuses, lamps, batteries and articles made of glass or other fragile or other expendable
materials) purchased hereunder to be free from defect in materials and workmanship under normal use
and service, when used for the purposes for which the same is designed, for a period of one year from
the date of delivery F.O.B. factory. TMC further warrants that the equipment will perform in a manner
equal to or better than published technical specifications as amended by any additions or corrections
thereto accompanying the formal equipment offer.

TMC will replace or repair any such defective items, F.O.B. factory, which may fail within the
stated warranty period, PROVIDED:

1. That any claim of defect under this warranty is made within sixty (60) days after
discovery thereof and that inspection by TMC, if required, indicates the validity of
such claim to TMC's satisfaction.

2. That the defect is not the result of damage incurred in shipment from or to the
factory.

3. That the equipment has not been altered in any way either as to design or use
whether by replacement parts not supplied or approved by TMC, or otherwise.

4. That any equipment or accessories furnished but not manufactured by TMC, or not
of TMC design shall be subject only to such adjustments as TMC may obtain from
the supplier thereof.

Electron tubes*furnished by TMC, but manufactured by others, bear only the warranty given by
such other manufacturers. Electron tube warranty claims should be made directly to the manufacturer
of such tubes.

W %

TMC's obligation under this warranty is limited to the repair or replacement of defective parts
with the exceptions noted above.

At TMC's option any defective part or equipment which fails within the warranty period shall be
returned to TMC’s factory for inspection, properly packed with shipping charges prepaid. No parts or
equipment shall be returned to TMC, unless a return authorization is issued by TMC.

No warranties, express or implied, other than those specifically set forth herein shall be applicable
to any equipment manufactured or furnished by TMC and the foregoing warranty shall constitute the
Buyers sole right and remedy. In no event does TM C assume any liability for consequential damages, or
for loss, damage or expense directly or indirectly arising from the use of TMC Products, or any in-
ability to use them either separately or in combination with other equipment or materials or from any

other cause. *Electron tubes also include semi-conductor devices.



PROCEDURE FOR RETURN OF MATERIAL OR EQUIPMENT

Should it be necessary to return equipment or material for repair or replacement, whether
within warranty or otherwise, a return authorization must be obtained from TMC prior to

shipment.

1.
2.
3.
4.
5.

The request for return authorization should include the following information:

Model Number of Equipment.
Serial Number of Equipment.

TMC Part Number.

Nature of defect or cause of failure.

The contract or purchase order under which equipment was delivered.

PROCEDURE FOR ORDERING REPLACEMENT PARTS

When ordering replacement parts, the following information must be included in the

order as applicable:

AT S

Quantity Required.

TMC Part Number.

Equipment in which used by TMC or Military Model Number.
Brief Description of the Item.

The Crystal Frequency if the order includes crystals.

PROCEDURE IN THE EVENT OF DAMAGE INCURRED IN SHIPMENT

TMC's Warranty specifically excludes damage incurred in shipment to or from the
factory. In the event equipment is received in damaged condition, the carrier should be
notified immediately. Claims for such damage should be filed with the carrier involved
and not with TMC.

All correspondence pertaining to Warranty Claims, return, repair, or replacement and all
material or equipment returned for repair or replacement, within Warranty or otherwise,
should be addressed as follows:

THE TECHNICAL MATERIEL CORPORATION

Engineering Services Department
700 Fenimore Road
Mamaroneck, New York



RECORD OF CORRECTIONS MADE
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Entered By
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SECTION 1

GENERAL INFORMATION

1-1. FUNCTIONAL DESCRIPTION

This manual presents operating and main-
tenance instructions for Translator, CHG( )-4,
designed and manufactured by the Technical Materiel
Corporation, Mamaroneck, New York. The manual
includes a general description of the equipment; in-
stallation and operating procedures; principles of
operation; maintenance data; and a parts list.

Translator CHG( )-4 (figure 1-1), herein-
after referred to as the CHG( )-4, or the Translator,
is a solid -state rf generator that provides translation
of a 1.75 MHz intermediate input to a selectable rf
output range; it functions as an rf frequency exciter
in an SSB transmitting system, providing amplitude-
modulated (AM), single sideband (SSB) or independent
sideband (ISB) intelligence on an rf carrier frequency
between 1.6 and 29.9999 MHz, selectable in discrete
100 Hz increments, by means of six frequency se-
lector switches. The Translator also features built-
in frequency stability of 1 part in 10 8 /day and pro-
vides a continuously adjustable 250 mw rf output from
the externally applied 1.75 MHz composite signal.

Optional capabilities of the Translator in-
clude provisions for remote-control operation; a
choice of mternal freg_}uency standards with stabilities
of 1 part in 106 or 107/day in lieu of the standard
oven; or an external frequency standard (CSS-2) with
a stablhty of 1 part in 109/day. A direct-reading
front-panel MONITOR meter presents a continuous
display of one of three rf output stages or the nominal
rf output level, as selected by the METER switch.

NOTE
The terms MHz, kHz and Hz, as used,
herein, represent megacycles (Mc),
kilocycles (Kc) and cycles (cps), re-
spectively.

1-2. PHYSICAL DESCRIPTION

The majority of electronic components which
constitute the Translator are mounted on 16 printed
circuit boards which plug into chassis-mounted Cinch
connectors. In addition, standard and power supply
extender boards are included, and mate with the re-
spective printed circuit boards and chassis con-
nectors, thereby facilitating maintenance, alignment
and troubleshooting procedures.

The Translator chassis is designed for in-
stallation in a standard 19-inch wide electrical equip-
ment cabinet; removabie top and botiom proteciive
covers are provided on the chassis. Operating con-

damnAla AanA A
trols and indicators are situated on the front panel

and include six frequency selector switches w1th

direct dial readouts; an RF OUTPUT level control;
a METER selector switch; a MONITOR meter; line
fuses; an ON-STANDBY switch; and STANDBY and

006692046

POWER indicators.

A single STD switch is located

on the rear panel for selection of the INT or EXT

1 MHz frequency standard.

1-3. TECHNICAL SPECIFICATIONS

Table 1-1 presents a listing of the techni-
cal specifications for the CHG( )-4.

TABLE 1-1.

TECHNICAL SPECIFICATIONS

FREQUENCY RANGE:

FREQUENCY
PRESENTATION:
INPUT:

OUTPUT POWER:

OUTPUT IMPEDANCE:

FREQUENCY
STABILITY:

FREQUENCY
CONTROL:

METERING:

TUNING:

SIGNAL /DISTORTION
RATIO:

HUM AND NOISE
LEVEL:

ALDC:

1.6 t0 29.9999 MHz in
100 Hz steps

Direct reading digital
dials

12 kHz bandwidth
centered at 1.75 MHz

Continuously adjustable
from 0 to 250 mw PEP

50 ohms, nominal

1 partin 108/d.ay for am-
bient temperature change
0f15° Cfrom 0° C to+55°C

All frequency determin-
ing elements referenced
to built-in 1 MHz source

Built-in multimeter
allows monitoring of rf
output circuits and rf
output level

Digital frequency selec-
tion by front panel con-
trol

Distortion products are
at least 40 db below
either tone of a two-tone
test at 100 mw, which
exceeds FCC require-
ment

Noise level is at least
60 db down from PEP

Will accept 0 to approxi-
mately -11 vde from
ALDC circuit of an
associated linear ampli-
fier to uupxuvc 113681'1;.)’,
limit distortion and
deliver a relatively
constant output level
during high modulation
peaks or load changes

1-1




TABLE 1-1. TECHNICAL SPECIFICATIONS (cont)

TABLE 1-1. TECHNICAL SPECIFICATIONS (cont)

ENVIRONMENTAL
CONDITIONS:

INSTALLATION DATA:

Designed to operate in
any ambient temperature
between 0°C and +55°C
and any value of humidity
up to 95%

Size: 5-1/4"Hx 19" W x
18" D
Weight: approximately
30 lbs

PRIMARY POWER:

LOOSE ITEMS:

COMPONENTS AND
CONSTRUCTION:

115/230V,+10%,50/60Hz,
single phase, 60 watts

Mating coaxial fittings
(BNC) andtwo instruction
manuals

All eguipment fac-
turedqgnpaccgr{i%%%% akvith

JAN/MIL Specifications
wherever practicable

1-2
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SECTION 2

INSTALLATION

2-1, GENERAL

The Translator is calibrated and tested at
the factory prior to shipment. When the Translator
is received at the operating site, inspect the packing
case and contents for possible damage that might
have occurred during transit. Unpack the equipment
carefully, and inspect all packaging material for
parts that have been shipped as loose items. With
respect to damage to the equipment for which the
carrier is liable, The Technical Materiel Corporation
will assist in describing methods of repair and fur-
nishing of replacement parts.

2-2. POWER REQUIREMENTS

CAUTION

Set ON/STANDBY switch (7, figure
3-1) to STANDBY; when line cord is
connected to appropriate power
source, the power supply is ener-
gized.

The Translator is designed for 115/230 vac,
50/60 Hz, single phase power operation. Unless
specifically ordered otherwise, the unit is shipped
wired for 115 vac operation. For 230 vac operation,
wiring changes must be made, as shown in figure
7-16. For 230 vac operation, replace line protective
fuses with fuses having 1/2 the 115 vac fuse rating.

2-3. MECHANICAL INSTALLATION

The Translator is equipped with a standard
19-inch wide front panel. To install the unit in an
equipment rack, fasten the front panel to the rack
with four screws and four washers (supplied).

When the CHG( )-4 is equipped with a tilt-
lock slide mechanism, installation is as follows:
(See figure 2-1.)

a. Pull out the center sections of the tracks,
located in the equipment rack, until they lock in ex-
tended position.

b. Position the slide mechanisms of the unit in
the tracks, and ease the unit into the rack until the
release fingers engage the holes in the tracks.

c. Press the release fingers and slide the unit
completely into the rack. Secure the front panel of
the unit to the rack with screws and washers.

d. Make the necessary electrical connections,
as described in paragraph 2-4.

006692046
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. TRACK  BUTTON TRACK

/ y fl
FRAME / I CHASSIS

FRONT
PANEL

NON-TILT CHASSIS SLIDE

TRACK TILT LEVER
[
FRAME Y CHASSIS
of k- -7 FRONT
y PANEL
——A~v—  ReLEASE

BUTTON

TILT CHASSIS SLIDE

Figure 2-1. Tilt-Lock Slide Mechanism

2-4. ELECTRICAL INSTALLATION

All electrical connections between the
CHG( )-4 and associated equipment are made at the
rear of the unit. Figure 2-2 illustrates all rear
panel connections, while table 2-1 lists the panel
designation and function of each connection.

TABLE 2-1. REAR PANEL CONNECTIONS

Panel Designation Function

J116 (POWER) Power input 115 vac or

230 vac

J119 Used for remote control
connections, when desired

J120 (1 MHz OUT) |1 MHz standard output jack

J121 (1 MHzMON) }1 MHz standard monitor

jack
J122 (STD) Input for connection of
external 1 MHz standard
J123 (ALDC) Connection of external

ALDC voltage

2-1



TABLE 2-1. REAR PANEL CONNECTIONS (cont)

Panel Designation Function

J124 (RF OUT) RF output jack

J125 (RF MON) RF output monitor jack
Connection of external 1.75
MHz AM, USB, LSB or ISB
subcarrier

J126 (IF IN)

Ji20 Ji2l Ji22 Ji24 JI25

Jie Ji26 Jiz3s

2-5. INITIAL CHECKOUT PROCEDURE (See
figures 2-2 and 2-3.)

Although the CHG( )-4 has been aligned and
thoroughly checked against the manufacturer's spec-
ifications prior to shipment, it is necessary to en-
sure correct installation and proper Translator oper-
ating conditions by performing the following check-
out procedures. Refer to Section 3 for location and
functions of all operating controls and indicators.

JH9

Figure 2-2. Rear Panel Connectors

DC COLLECTOR
CURRENTS ADJ.

GREEN REFERENCE SCALE
WHITE

RED
SCALE, CALIBRATION REGION

Figure 2-3. Front Panel Monitor Indicator

2-2

NOTE

Unless otherwise indicated, item
numbers (numbers in parenthesis)
are callouts referenced to figure
3-1.

a. Set ON/STANDBY switch (7) to STANDBY
position. STANDBY indicator (5) shall illuminate
amber.

b. Using the six frequency selector switches (8),
establish the desired rf.

c. On rear panel, set STD-INT/EXT switch (9)
to INT position.

006692046
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d. Set ON/STANDBY switch (7) to ON position.
STANDBY indicator (5) shall extinguish, and POWER
indicator (6) shall illuminate red.

e. Set METER switch (2) to Q1 position. MON-
ITOR meter (3) shall indicate in the green region
marked Q1. (See figure 2-3.)

f. Set METER switch (2) to Q2 position. MON-
ITOR meter (3) shall indicate in the green region
marked Q2. (See figure 2-3.)

g. Set METER switch (2) to Q3 position. MON-
ITOR meter (3) shall indicate in the green region
marked Q3. (See figure 2-3.)

h. Set METER switch (2) to RF position. MON-

ITOR meter (3) shall indicate zero with RF OUTPUT
control fully counterclockwise.

006692046

i. Connect 1.75 MHz source (or CMR( )-4) to
IF IN jack on rear panel of Translator. Set ampli-
tude for 10 volts rms.

j. Connect a VIVM (Hewlett-Packard Model
410B, or equivalent) to RF OUT jack J124 (figure2-2)
across a 50-ohm load resistor. Adjust RF OUTPUT
control (1) until VTVM indicates 7.0 volts.

k. Remove VTVM and connect oscilloscope
(Tektronix Model 545, or equivalent) to RF OUT
jack J124 (figure 2-2). Displayed waveform shall
be a sharp undistorted sinewave with no modula-
lation signal appearing on any part of the oscillo-
scope's time/cm scale.

A N arAarnner + ~11
1. 1SCOoNNECT awL
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SECTION 3

OPERATOR'S SECTION

3-1. GENERAL 3-2. CONTROLS AND INDICATORS

The CHG( )-4 providesrf frequency transla-
tion of amplitude-modulated (AM), upper or lower

sideband (USB/LSB), or independent sideband (ISB) in- All operator controls and indicators are
telligenceinthe 1. 75 MHzIF range to a continuously located on the front and rear panels of the Trans-
variable 1.6 to29.9999 MHz output transmission range. lator. Figure 3-1 illustrates the front and rear
Tuning over this frequency range is accomplished panels, and table 3-1 presents a listing of the con-
manually in incremental tuning steps of 100 Hz using trols and indicators and explains the function of
the six front panel frequency-select switches. each.

TABLE 3-1. FUNCTIONS OF CONTROLS
AND INDICATORS

Item
Number
(Figure 3-1) Panel Designation Function
1 RF OUTPUT control Adjusts rf output level
2 METER switch (four- Selects circuit in CHG( )-4 to be
position: monitored by MONITOR meter
Q1 Displays rf output transistor Q1
collector current (350 ma) on
MONITOR meter
Q2 Displays rf output transistor Q2
collector current (130 ma) on
MONITOR meter
Q3 Displays rf output transistor Q3
collector current (65 ma) on
MONITOR meter
RF Displays peak rf output on MONI -
TOR meter
3 MONITOR meter Monitors circuit selected by
METER switch
4 LINE (2) fuses 1 ampere line voltage fuses (0.5
ampere for 230 vac operation)
5 STANDBY indicator Illuminates amber when ON/
STANDBY switch is positioned to
STANDBY
6 POWER indicator Illuminates red when ON/STAND-
BY switch is positioned to ON
7 ON/STANDBY When positioned to ON, applies 12
switch and 24 vdc to modules. When posi-
tioned to STANDBY, removes dc
voltages from all modules except
1 MHz frequency standard, and
illuminates STANDBY indicator

006692046
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Figure 3-1. Controls and Indicators
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TABLE 3-1. FUNCTIONS OF CONTROLS
AND INDICATORS (Continued)

Item
Number
(Figure 3-1)

Panel Designation

Function

switch

8 100 Hz, 1 kHz, 10 kHz
100 kHz, 1 MHz and
10 MHz switches

9 STD-INT/EXT

Used to select the desired oper-
ating frequency

Used to select the internal

1 MHz oscillator frequency, or
an external 1 MHz standard in-
put frequency

3-3. OPERATING PROCEDURE

Before initially placing the CHG( )-4 in
operation, perform the initial checkout procedure
outlinedinSection2, Installation. To place the unit in
operation:

NOTE

Verify that ON/STANDBY switch (7,
figure 3-1) is set to STANDBY.

a. Connect source of 115 vac, single phase
power to POWER receptacle J116 (figure 2-2). Ob-
serve that STANDBY indicator (5, figure 3-1) illum-
inates amber.

0U6692046

b. Set RF OUTPUT control fully CCW. Make
necessary interface connections on rear panel jacks.
(See figure 2-2.)

¢. Using six frequency selector switches (8),
establish the desired rf operating frequency as dis-
played in the frequency readout windows.

d. Set METER switch (2) to the circuit function
to be monitored on MONITOR meter (3).

e. Set ON/STANDBY switch (7) to ON. Observe
that STANDBY indicator (5) extinguishes and POWER
indicator (6) illuminates red.

f. Use RF OUTPUT control to establish
necessary or desired drive to external equipment
(CW rotation increases output).

3-3/3-4
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SECTION 4

PRINCIPLES OF OPERATION

4-1. INTRODUCTION

The principles of operation for the CHG( )-4
is presented in two parts: the first part discusses
CHG( )-4 operation with reference toan overall func-
tional block diagram, while the second part presents
a detailed description of the individual CHG( )-4 cir-
cuits and is referenced to the interconnection and
schematic diagrams contained in Section 7.

4-2. FUNCTIONAL BLOCK DIAGRAM DESCRIP-
TION (See figure 4-1.)

lator which provides al.6to29. 9999 MHz output
signal with AM, USB, LSB or ISB intelligence, in
discrete 100 Hz steps, and consists of spectrum gen-
erator Z101; comb filters Z102 and Z103; a frequency
select switching network; mixer-dividers Z104 and
7105, final mixer Z106; 1.25 MHz generator 2109;

3 MHz balanced mixer Z108; step generators 7110,
Z111 and Z113; frequency translator Z112; rf output
Z115; output filter Z2114; and a power supply assem-
bly, which also contains a stable 1 MHz frequency

standard. The following paragraphs present brief
descriptions of each of these sections.

a. SPECTRUM GENERATOR Z101. The spec-
trum generator develops seven fundamental output
frequencies which are derived from the 1 MHz stand-
ard in the power supply assembly. Firstly, the 1
MHz input is amplified and sent both to the mixer-
divider circuits, for formulation of four discrete
decimal integers to enable frequency selection in 100
Hz steps, and to the 1.25 MHz generator to produce
a basic 1.25 MHz subcarrier for translation in the
3 MHz balanced mixer. Secondly, the 1 MHz input is
clipped, divided by a factor of 10 and applied to a 100
kHz spectrum generator; this output, containing the
100 kHz fundamental, plus harmonics, is applied to
the comb filter circuits. Finally, the 1 MHz input is
squared to produce a 1 MHz spectrum containing the
required harmonics for generation of five additional
output frequencies of 8, 12, 13, 14 and 40 MHz. The
8 Hz output is applied to the mixer-divider section
as the fundamental input frequency; the 40 MHz out-
put is coupled to the frequency translator for deter-
mination of final output frequency range; and the 12,
13 and 14 MHz outputs are sent to the step generator
circuits for derivation of the basic difference fre-
quency range for use in the translator.

b. COMB FILTERS Z102 AND Z103. The 100
kHz spectrum output from the spectrum generator is
applied to the comb ifiiter sections. These circuits

produce 12 discrete output frequencies from 0.8 to
1.9 MHz in 100 kHz stens and anﬂv them to the fre-

AVAdl4 24 AUV A4 SRS addl appiay ilCliil o

quency select switch network. These frequencies
are generated by exciting corresponding crystal-
controlled filters at the appropriate harmonic of the
100 kHz spectrum input. The 1.0 to 1.9 outputrange

006692046

is applied to the 100 Hz, 1 kHz, 10 kHz, and 100

kHz select switches which control the mixer-divider
sections. The complete range of 0.8 to 1.9 MHz is
applied to the 1 MHz and 10 MHz select switches,
which control the input to the step generator circuits.

c. FREQUENCY SELECT SWITCHING NET-
WORKS, AND MIXER-DIVIDERS 7104, Z105 AND
Z106. The mixer-divider sections consist of four
frequency channels that can be considered as a cas-
caded frequency counter; each channel is controlled
by a frequency select switch to determine the appro-
priate 100's, 1000's, 10,000's and 100,000's inte-
gers of the desired output frequency. The 8 MHz
input from the spectrum generator is applied to each
of the four channels; in the 100 Hz channel, this sig-
nal is modulated by the 1 MHz input to yield a basic
frequency of 9 MHz. This frequency is then mixed
with the 1.0 to 1.9 MHz input from the 100 Hz
selector switch to produce a sum frequency of 10 to
10.9 MHz, which is divided by 10 to yield a 1.0 to
1.09 MHz input to the next mixer-divider channel.
By modulating the 8 MHz input to each successive
channel with the net input from the previous channel
and the desired frequency from the next higher fre-
quency selector switch, a final output of 10.0 to
10.9999 MHz results, with the last four digits rep-
resenting the least significant four decimal places
in the selected output frequency. The 10.0 to
10.9999 MHz output is applied to the frequency trans-
lator section.

d. STEP GENERATORS Z110, Z111 AND Z113.
The step generators perform the function of first
shifting the 12, 13 and 14 MHz inputs to three inde-
pendent but successive frequency ranges under con-
trol of the 1 MHz and 10 MHz frequency select
switches, thereby deriving the two most significant
digits of the desired frequency. Frequency ranges
of 10.4 to 11.2 MHz, 11.3 to 12.2 MHz, and 12.3 to
13.2 MHz are derived in step generators Z113 and
Z110 by modulating respective input frequencies of
12, 13 and 14 MHz from the spectrum generator
with the 0.8 to 1.7 MHz selected frequency from the
1 and 10 MHz switches and amplifying the difference,
These three frequency ranges are then multiplied
by 5, filtered and amplified in step generator 2111
to obtain 52 to 56 MHz, 56.5 to 61 MHz, and 61.5
to 66 MHz frequency range inputs to step generator
Z113. Finally, each of these three ranges are
multiplied by 2, amplified and then summed together
to produce an output frequency range of 104 to 132
MHz. This signal is supplied through a high pass
filter to the frequency translator.

e. 1.25 MHz GENERATOR Z109. The 1.25

z generator performs the function of producing a
.25 MHz subcarrier derived from the stable 1 MHz
output from spectrum generator Z101. The 1 MHz
input is initially divided by 4 to produce 250 kHz,

and then multiplied by 5 to yield the 1.25 MHz output.
4-1



This subcarrier is applied to 3 MHz balanced mixer
Z108 to translate the audio intelligence present on
the 1.75 MHz IF input to a 3 MHz carrier for trans-
lation to the 1.6 to 29.9999 MHz range in translator
Z113.

f. 3 MHz BALANCED MIXER Z108. The 3 MHz
balanced mixer produces a 3 MHz intermediate fre-
quency (IF) output, with audio amplitude-modulation
(AM), upper or lower sideband (USB, LSB) audio
intelligence, or independent sideband (ISB) intelli-
gence. The 3 MHz output is derived by mixing the
AM, USB/LSB or ISB 1.75 MHz externally applied
input with the 1.25 MHz subcarrier input from 1.25
MHz generator Z109. The resultant sum of these
two frequencies is obtained from a balanced modula-
tor circuit and is applied as a 3 MHz IF carrier to
translator 2112,

g. TRANSLATOR Z112. The translator per-
forms the function of producing a 1.6 to 29.9999
MHz output signal by successively modulating the 10
to 10.9999 MHz output from final mixer 2106 with
the following signals: 3 MHz AM or sideband carrier
from the balanced mixer, the 40 MHz signal from the
spectrum generator, and the 104 to 132 MHz output
range from step generator Z113. The 10.0 to 10.9999
MHz input is amplified and modulated by the 3 MHz
input signal to yield a resultant frequency range of
13.0 to 13.9999 MHz; this frequency is then modu-
lated by 120 MHz, which is derived from the 40 MHz
input multiplied by a factor of 3. As a result, the
modulator yields a sum frequency between 133 and
133.9999 MHz. By subtracting the 104 to 132 MHz
signal, representing the two most significant digits
of the selected frequency range, a difference output
signal results in the range of 1.0 to 29.9999 MHz;
this signal is filtered to provide a rolloff below 1.6
MHz, thereby resulting ina 1.6 to 29.9999 MHz fre-
quency range. This signal is amplified and applied
through the RF OQUTPUT control to rf output section
Z115.

h. RF OUTPUT Z115, OUTPUT FILTER 7114
AND METERING CIRCUIT. The 1.6 to 29.9999 MHz
output signal from the translator is filtered and am-
plified in rf output section 2115 and applied to output
filter Z114. The rf output circuit also accepts an
Automatic Load and Drive Control (ALDC) signal from
the external transmitter, which is amplified in trans-
lator Z112 and used to limit the translator rf output
level to rf output section Z115. Output filter Z114
consists of six independent relay-controlled bandpass
output filters; the appropriate filter is inserted in
series with the output signal according to the desired
frequency set on the frequency selector switches.

A metering circuit is included to monitor
the collector currents of the three amplifiers on rf
output section Z115 and the rf output level of the se-
lected frequency; display of these parameters is con-
trolled by a METER switch and displayed on the
front panel MONITOR meter.

i. POWER SUPPLY ASSEMBLY. The CHG( )-4
power supply operates from either 115 or 230 vac,
depending on power transformer primary strapping.

4-2

(See figure 7-16.) The power supply outputs are
regulated dc voltages of +30, +24, and +12 volts for
operation of the CHG( )-4 frequency generation cir-
cuits. The +24 and +12 vdc power supply outputs
are applied to the STANDBY position of the STAND-
BY-ON switch and are applied to the frequency gen-
eration circuits when set to the ON position. The 1
MHz standard frequency is produced by an integrated
circuit oscillator (also included in the power supply
assembly), and provides 1 MHz stable input to spec-
trum generator Z101, when 115/230 vac power is
applied to the Translator,

4-3. DETAILED CIRCUIT ANALYSIS

The following paragraphs present a detailed
description of the circuits used to provide rf fre-
quency generation, selection and translation in the
CHG( )-4. The circuit descriptions are referenced
to applicable schematic and interconnection dia-
grams in Section 7.

a. SPECTRUM GENERATOR Z101. (See figure
7-2.) The spectrum generator performs the func-
tion of generating both broad-band and discrete
frequencies for use in the frequency translation sec-
tions, and consists of the 1 MHz output circuit; the
1 MHz spectrum generator; the 100 kHz spectrum
generator; and five discrete frequency generators.

(1) In the 1 MHz output circuit, the 1 MHz
frequency standard from Z301 in the power supply
subassembly is coupled through capacitors C60 and
C5 to 1 MHz output amplifier Q1, whose collector is
tuned by the combination of the primary winding of
transformer T1 and capacitor C2. The 1 MHz low-
impedance output signal from T1 secondary is sup-
plied to 1 MHz OUT jack J120, and through isolation
resistor R128 to 1 MHz MON jack J121. (See figure
7-1.) In addition, the 1 MHz output is applied through
Level Adjust potentiometer R60 (figure 7-2) to board
pin 3, for use by mixer-divider Z104 and by 1.25
MHz generator Z109.

(2) Inthe 1 MHz spectrum generator cir-
cuit, the 1 MHz standard is coupled through capa-
citors C60 and C8 to the input of 1 MHz squarewave
generator Q2. This stage essentially reacts as an
overdriven amplifier, with inverse feedback intro-
duced through feedback-divider biasing by resistor
R6. The output squarewave is coupled through C9
and is amplified by 1 MHz spectrum output amplifier
Q3. This output signal consists of the 1 MHz funda-
mental frequency plus harmonics, and is applied
to the discrete frequency generator circuits.

(3) The 100 kHz spectrum generator consists
of 1 MHz clipper Q14, driver amplifier Q17, decade
divider Z1, 100 kHz spectrum generator Q15 and
emitter follower Q16. The 1 MHz frequency stand-
ard is coupled to the input of 1 MHz clipper Q14, an
overdriven amplifier similar to squarewave generator
Q2; the collector output signal is amplified by driver
Q17 and applied to decade divider Z1, a type NW135
integrated circuit (IC). Zener diode CR1 regulates
Z1 operating voltage at 12 volts dc. The resultant
100 kHz squarewave output from Z1 is coupled
through capacitor C69 to 100 kHz spectrum gener-
ator Q15, which amplifies the 100 kHz signal and

006692046



-v/¢-% 9%0269900

weale1q yoorg reuonound -( )OHD ‘I- eandig

| e
| I
_ 10 1 o1 = EELYEL “
e !
| I i
Lno _ _
rav ¥3Ll \ - |
INE Mﬂm d8 o (s il ll,_“.w_. A sk ﬁ !
Ahu T13A37 o] 1 — e — ———— — — — —— ——— — | — — _—— oMZ| i /Wk el —
——————— e e = | *
_ ] 9) . - _ Nzt
_ _ Wi-Y "
: o
- 00
_ | ha_ (a) ME) “
| o ——————— |
Lo N I W
-_——— — | Biy Lf \ Wi !
oL
! 952§ 1m0 Viey) al o [T !
— oHh| — ! !
H o4
70—
_ _ () _
_ P! any _
o J(n) d |
_ ™ _
_ |
1ndino %.I
el ) .:_.:
%01 ¥
40
MI9-595 ol

aang
de
oM 99-G°19

[ ————— e — ———— —— — —

NI OWZE|-H0|

492X4
FEIRIF
SSVA-HO 1K

1nd1no
OW66666 °62-9° |

_iAwul."
1 o 9

—

riiz

r

24001

b o o e W]
9012



0269900

. . 43 dny \_Pz_
2+ 1 2+ on N (oI omi

xw»qn_vuwuqbux J_
——— i oo
=
ik Eﬂl

LEIRTF]
d8

2 ¥ 10

39
3AVA O
M)

¥3dd11) pomy
el

Q<

=

MIS-2 S

¥3413

o
Y

LEIQIE]
di
oM 99-5°19

———_—?— - e

Amv.. {1062)

[-m——-————-

==

g

F--

=

r===-—"""717

|

|

|
{mEind
|

i

o [T I

I

|

— _

|

_

|

wil g |

|

|

I

W

|

R —— ]
5

L= ~

. 0 -— —
|

|

!

..l_ﬁ.l |
|

|

'
et

. e [lvjm
|

|

I

=X

imEnl
[

|

:»“«- _

! H H

|

|

|

JM*M- —

|

|
IIIIIIII —




sends it to output emitter follower Q16. This last
stage provides required low output impedance to
board pins E and D for comb filter sections A (Z102)
and B (Z103), and effectively isolates the spectrum
generator from undesirable load changes.

(4) The discrete frequency generator sec-
tion consists of four similar frequency determining
circuits plus a frequency multiplier network. These
circuits produce discrete frequencies of 8 MHz, 12
MHz, 13 MHz, 14 MHz, and 40 MHz. Since the
principle of operation for each circuit is the same,
only the 8 MHz and subsequent frequency multiplier
circuits are discussed.

The output signal from the 1 MHz spectrum
generator circuit is applied across the 8 MHz series
resonant circuit formed by 8 MHz crystal Y3, trim-
mer capacitors C64 and C73, capacitor C72, resis-
tor R64 and the base-emitter junction of harmonic
select amplifier Q12. Since the 8th harmonic is pre-
sent in the 1 MHz spectrum, crystal Y3 oscillates at
8 MHz; this input signal is amplified and applied to
the tuned collector circuit consisting of transformer
T10 and capacitor C75. Being a parallel tuned cir-
cuit, this combination is highly selective and rejects
all other frequencies; resistor R53 provides the re-
quired regenerative feedback to reinforce or sustain
oscillations at 8 MHz. The 8 MHz output signal from
transformer T10 is coupled through C78 to 8 MHz
output amplifier Q13. The tuned collector output is
transferred, via the secondary winding of T11, to
board pins 5 and 15 for use by mixer-divider Z104,
dual mixer-divider 2105 and final mixer Z106. 8 MHz
output is also coupled through C83 to the frequency
multiplier circuit. Discrete frequencies of 12, 13,
and 14 MHz are formulated in a similar manner; the
12 MHz, 13 MHz and 14 MHz outputs are respectively
applied to board pins 8 and J, P and R, and 13 and 12,
from which they will be routed to the step generator
circuits, Z110 and Z113. It should be noted that +12
vdc is applied to the 13 MHz generator (via pin M)
only when the selected frequency is above 12 MHz.
(See figure 7-1.)

The 40 MHz frequency multiplier circuit
consists of emitter follower Q18 and X5 amplifier
Q19. The 8 MHz output from Q18 is directly coupled
to X5 amplifier Q19, whose collector circuit is L-C
tuned to the 5th multiple of 8 MHz, or 40 MHz. The
output signal developed across isolation transformer
T12 and tuned by C89 to 40 MHz, is coupled through
capacitor C90 and supplied to frequency translator
7112, via pins 11 and 10.

b. COMB FILTERS A (2102) AND B (Z103).
(See figures 7-3 and 7-4.) Each of the comb filter
boards contain six independent discrete frequency
filters; comb filter A, Z102, provides generation of
frequencies from 0.8 MHz to 1.8 MHz in 0.2 MHz

steps, while comb filter B, 21063, provides genera-
tion of frequencies from 0.9 MHz to 1.9 MHz in 0.2
MHz steps. As a result, 12 discrete frequencies are
provided, at 100 kHz intervals, from 0.8 MHz to 1.9
MHz.

006692046

The circuit configurations and operation of
all filter sections of Z102 and Z103 are identical;
therefore, discussion of one of these sections should
suffice as a model: for example, the 0.8 MHz cir-
cuit (figure 7-3) consists of 0.8 MHz crystal Y6,

0.8 MHz amplifier Q11 and 0.8 MHz output ampli-
fier Q12. Upon receipt of the 100 kHz spectrum sig-
nal from spectrum generator Z101, the circuit os-
cillates at the eighth harmonic and thus produces

0.8 MHz in the same manner as discussed for the 8
MHz discrete frequency generator. (Refer to para-
graph 4-3a. (4).) Level Adjust potentiometer R42
varies the gain of 0.8 MHz output amplifier Q12, and
thus the overall amplitude of the 0.8 MHz output sig-
nal at pin S of J102.

c. FREQUENCY SELECT SWITCHING. (See
figure 7-1.) Frequency selection in the CHG( )-4
is accomplished by six rotary switches S102 through
S107, with direct-reading dials, corresponding to
selectable frequency increments of 100 Hz, 1 kHz,
10 kHz, 100 kHz, 1 MHz and 10 MHz, respectively.
(See figure 4-2.) The six discrete frequencies, pro-
duced on each of the comb filter boards Z102 and
72103, are applied to the selector switch networks
through 100-ohm series isolation resistors on re-
spective terminal boards TB101 and TB102. (See fig-
ure 7-1.)

Sio7 S105 Si03
IOMHz I00KHz |KHz

I T

| 0 9 3 2 5

ot

IMHz IOKHz 100Hz
S106 Sio4 S102

Figure 4-2. Frequency Selector Switch Readouts

Each of the first four selector switches
(S102 through S105) receives 10 (1.0 MHz to 1.9
MHz) of the 12 discrete frequencies from terminal
boards TB101 and TB102, and distributes them to
mixer-divider 2104, dual mixer-divider Z105, and
to final mixer 2106, for frequency shift modulation.
All 12 discrete frequencies (0.8 MHz to 1.9 MHz) are
applied to switch S106 (1 MHz), and are distributed
by switch S107 (10 MHz) to step generator A, Z110,
for translation. (See figure 7-1.) The remaining
decks of switches S105, S106 and S107 enable appro-
priate circuits in step generator A, Z110, translator
Z112, step generator C, Z113, and output filter Z114,
such that proper operating voltages and injection fre-
quencies are provided to produce the selected output
frequency.

d. MIXER-DIVIDERS Z104 AND Z105, AND
FINAL, MIXER Z106. (See figures 7-5 through 7-17.)

The mixer-dividers and final mixer shift a basic 8
MHz input signal such that a frequency component,



as chosen by the frequency selector switches, is
generated having four decimal places and represent-
ing hundreds (100 Hz) through one-hundred thousands
(100 kHz). The circuits accomplish the task of shift-
ing the fundamental 8 MHz signal through the use of
tuned, balanced-modulator and amplifier circuits.
Because the circuit configuration and principle of op-
eration for each mixer-divider is similar, only
mixer-divider Z104 is discussed. (See figure 7-5.)

The 8 MHz output from spectrum generator
7101 is supplied to the inputs of each mixer-divider
(to both halves of Z105) and to the input of the final
mixer. In mixer-divider Z104, the 8 MHz input is
applied to 8 MHz collector-tuned amplifier Q1; the 8
MHz signal developed across the T1 primary/C6 tank
circuit is transferred to a balanced modulator con-
sisting of the T1 secondary, Balance Adjust potentio-
meter R7 and modulator CR1/CR2, a matched pair of
diodes. The balanced modulator receives the stand-
ard 1.0 MHz output (also from Z101) and produces
sum and difference frequencies while attenuating the
two original frequencies; since the tuned primary of
coupling transformer T2 is selective at 9 MHz, the
sum of the two frequencies is transferred by coupling
transformer T3 to the input of the first of two tuned
9 MHz amplifiers, Q2 and Q3. The tuned collector
output developed across coupling transformer T6 is
applied to the second balanced modulator consisting
of the T6 secondary, Balance Adjust potentiometer
R23 and CR3/CRA4.

The second balanced modulator receives a
1 MHz to 1.9 MHz input signal from 100 Hz selector
switch S102, depending upon switch position (0 through
9). As a result, the 9 MHz signal is modulated as ex-
plained previously for 8 MHz, thereby resulting in a
10 MHz to 10.9 MHz signal. This output is tuned by
transformers T7 through T11 and amplified by tran-
sistors Q4 and Q5. The 10 MHz to 10.9 MHz output
signal from T11 is applied to Q6, the first of two
direct-coupled clipper/driver stages. The output
from Q6 is applied to divide-by-ten decade Z1, pro-
ducing the resultant frequency of 1.0 to 1.09 MHz.
This signal is applied to dual mixer-divider Z105.

Each half of dual mixer-divider Z105 (figure
7-6) is similar to Z104 and functions to produce a
resultant output signal between 1.0 and 1.9999 MHz,
thereby satisfying selector switches S103 (1 kHz) and
8104 (10 kHz). Final mixer Z106 (figure 7-7) satis-
fies selector switch S105 (100 kHz) by modulating the
8 MHz signal with the 1.0 to 1.0999 MHz signal from
72105 to produce 9.0 to 9.0999 MHz; this signal is
then modulated by the 1.0 to 1.9 MHz output from 100
kHz selector switch S105 to yield a 10.0 to 10.9999
MHz output to translator Z112, In the 0 to 4 positions
of 100 kHz selector switch S105 (figure 7-1), +12 vdc
is applied to final mixer Z106 through the tuned out-
put network consisting of capacitors C36 and C48,
and diodes CR5 and CR6; this network forms a high
pass filter which effectively prevents the higher
range of frequencies, 10 through 10.9999 MHz (posi-
tions 5 through 9 of switch S105), from appearing at
the output. In positions 5 through 9 of switch S105,
+12 vdc is applied to the circuit through an alternate
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pin (14), thereby making the tuned output filter
inoperative.

e. STEP GENERATORS Z110, Z111 AND Z113.
(See figures 7-8 through 7-10.) The step generator
circuits receive the 12, 13, and 14 MHz frequencies
from spectrum generator Z101 and the 0.8 to 1.7
MHz frequency range from 10 MHz selector switch
S107. These inputs are amplified, mixed, filtered,
and multiplied to obtain a 104 to 132 MHz frequency
range which is applied to one input of translator Z112.
Step generator Z110 receives 13 MHz and 14 MHz
inputs which are applied to respective amplifier and
mixer circuits. The 13 MHz frequency is amplified
by Q9 and applied to the primary of tuned coupling
transformer T17. Input signal amplitude is con-
trolled by Level Adjust potentiometer R61. The 13
MHz output signal is developed across the balanced
modulator consisting of the T17 secondary, Balance
Adjust potentiometer R67 and matched diodes CR3
and CR4. Similarly, the 14 MHz input signal is am-
plified by transistor Q1 and applied to the balanced
modulator in the collector circuit formed by trans-
former T1, Balance Adjust potentiometer R7 and
matched diodes CR1 and CR2. The 0.8 to 1.7 MHz
output from 10 MHz selector switch S107 (figure 7-1)
is amplified by transistor Q5 and is coupled viatrans-
former T9 to both the 13 and 14 MHz balanced mod-
ulators. At this point,the 13 and 14 MHz channels
are each split into two identical sub-channels. Since
each pair of subchannels is similar in circuit con-
figuration, only the 13 MHz section is discussed.

Aspreviously mentioned, the balanced modu-
lator produces the sum, difference andtwo original
frequencies; these four signals are coupled to the in-
put tuned transformers, T18 and T25, of the respec-
tive 11.8 to 12.2 MHz, and 11.3 to 11.7 MHz sub-
channels. Both T18 and T25 are tuned to a portion of
the 11.3 MHz to 12.2 MHz frequency range with T25
passing the 11.3 to 11.7 MHz segment and T18 pas-
sing the 11.8 to 12.2 MHz segment. The 11.3 to
11.7 MHz range is tuned by transformers T26 through
T31 and amplified by Q13 through Q15; the 11.8 to
12.2 MHz range is tuned by transformers T19 through
T24 and amplified by Q10 through Q12. The 11.3 to
12.2 MHz frequency range is obtained from the
series-connected secondary windings of transformers
T24 and T31 and is supplied to step generator B,
Z111.

The 14 MHz section is similarly split into
sub-channels of 12.3 to 12.7 MHz and 12.8 to 13.2
MHz and supplied to step generator B, Z111. Depend-
ing upon the selected frequency, operating voltage of
+12 vdc to the 13 MHz and 14 MHz circuits is con-
trolled by 10 MHz frequency selector switch S107 B
(front) and 1 MHz selector switch $106 C and E (rear),
while a switched ground to the sub-channels is con-
trolled by 1 MHz selector switch 5106 C (front).

(See figure 7-1.)

(1) Step generator Z113 contains a fre-
quency step circuit for 12 MHz input, similar to the
13 and 14 MHz circuits previously described. (See
figure 7-10.) The 12 MHz input is modulated by the
0.8 to 1.7 MHz input from step generator Z110 in
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the tuned collector circuit of mixer Q14; the combina-
tion of crystal Y1 and trimmer capacitor C101 serves
to filter the 12 MHz component of the modulated sig-
nal. At this point, the mixer output is split into twin
sub-channels of 10.4 to 10.6 MHz and 10.7 to 11.2
MHz by the series of tuned transformers and ampli-
fiers similar to those discussed for step generator
7110. Switched B+ voltage of +12 vdc is applied to
either sub-channel, depending upon the range of the
selected frequency. The 10.4 to 11.2 MHz output is
also applied to step generator B, Z111.

(2) Step generator B, Z111, {figure 7-9),
contains three identical multiplier-amplifier circuits
for the respective three frequency range inputs from
step generator A, Z110. Consider the 52 to 56 MHz
multiplier -amplifier, consisting of Q1, Q2, bandpass
filter FL1 and cutput amplifier Q3:

The 10.4 to 11.2 MHz output from Z110
is applied to the input of X5 multiplier Q1, whose
tuned collector tank circuit T1/C3 produces the fifth
harmonic, or a 52 to 56 MHz signal. This frequency
band is amplified in Q2 and the tuned output across
collector tank circuit T2/C9 is coupled through C11
to bandpass filter FL1. Filter FL1 effectively re-
jects all frequencies except the 52 to 56 MHz band,
applying this signal to output amplifier Q3. The 52
to 56 MHz signal across tuned collector tank circuit
T3/C19 is coupled through C21 to step generator C,
Z113.

The 56.5 to 61 MHz multiplier-amplifier
circuit operates in the same manner upon receipt of
the 11.3 to 12.2 MHz input from step generator A,
7110, while a similar action takes place in the 61.5
to 66 MHz multiplier-amplifier circuit upon receipt
of the 12.3 to 13.2 MHz input from Z110. Each of
these three output frequency ranges are applied to
the frequency translation circuits in step generator
C, Z113. Operating voltage of +12 vdc is applied to
each of the three multiplier-amplifier sections,
depending upon the frequency range value set on the
10 MHz and 1 MHz selector switches. (See figure
7-1.)

(3) Step generator Z113 (figure 7-10) ac-
cepts the three frequency ranges produced in Z111
and, using separate multiplier-amplifier circuits,
combines and amplifies them to produce a resultant
104 to 132 MHz output frequency range; this output
signal is applied to translator Z112, Since the three
multiplier-amplifier circuits are identical, only the
52 to 56 MHz circuit need be discussed.

The 52 to 56 MHz input is coupled through a
bandpass filter network to the input of X2 multiplier
Q1, whose collector tank circuit T1/C10 is tuned to
the second harmonic, thereby producing a resultant
frequency range from 104 to 112 MHz. This signal is
then applied to the first of three cascade-connected
amplifiers, Q2 through Q4, whose respective
collector outputs are tuned by transformer T2 and T3
and the combination of L8 and C27/C28. The 104 to

112 MHz output signal is applied through summing

resistor R127 to the input of 104 to 132 MHz amplifier
Q13. The frequency ranges of 113 to 122 MHz and 123 to
132 MHz are produced in a similar manner; the 113 to
122 MHz output is applied through summing resistor
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R132 to the input of Q13, while the 123 to 132 MHz
output is applied through resistor R133 to the input
of Q13. As aresult, Q13, a broadband amplifier,
effectively sums the three input frequency ranges
producing a net output signal of 104 to 132 MHz from
T10 in the collector circuit. This frequency band is
coupled through capacitor C128 and an FX287 filter
(figure 7-1) to translator Z112. Again, switched B+
voltage of +12 vdc is applied to each circuit depend-
ing upon the selected frequency.

f. 1.25 MHz GENERATOR Z109. (See
figure 7-11.) The 1.25 MHz generator provides
translation of the 1 MHz standard to a 1.25 MHz
subcarrier for use in the 3 MHz balanced mixer,
2108.

The 1 MHz standard from spectrum gen-
erator 2101 is applied to 1 MHz amplifier Q2 in the
1.25 MHz generator; the collector output is coupled
to 1 MHz emitter follower Q1 and the 1 MHz emitter
output is directly coupled to the first of two cascade-
connected divide-by-2 integrated circuits (IC's) Z1/
Z2. Therefore, the 1 MHz signal is effectively
quartered to yield a 250 kHz input to X5 amplifier
Q3. As aresult, a1.25 MHz collector signal is
developed across the T1/C8 tank circuit, and the T1
secondary output is coupled through C11 to 1.25
MHz amplifier Q4. The gain of this stage is set by
Level Adjust potentiometer R20 in the emitter
return; the collector output signal is then coupled
through 1.25 MHz bandpass filter FL1 to 1.25 MHz
double-tuned collector output amplifier Q5. The
output signal developed across the tuned secondary
of transformer T2 is applied to board pins R and S,
for use by 3 MHz balanced mixer Z108. A press-to-
talk (PTT) voltage enable from the junction of R27/
R28 is also supplied to remote control connector
J119 on the rear panel, via pin N,

g. 3 MHz BALANCED MIXER Z108. (See
figure 7-12.) The 3 MHz balanced mixer produces a 3
MHz IF frequency AM, USB, LSB or ISB intelligence,
when the 1.75 kHz IF input from the external equip-
ment is mixed with the subcarrier output from 1.25
MHz generator Z109.

The 1.25 MHz subcarrier input at board
pin C is coupled through capacitor C2, amplified in
1.25 MHz amplifier Q1, and coupled to emitter fol-
lower Q2; this latter stage isolates the 1.25 MHz
input circuit from balanced mixer Z1., The 1.25 MHz
input to Z1 is then mixed with the externally applied
1.75 MHz signal from IF IN jack J126, via board pin
2. Depending upon the external mode of operation,
the 1.75 input may contain AM, SSB or ISB intelli-
gence. As a result, balanced mixer Z1 produces the
sum and difference frequency outputs, while attenua-
ting the two original frequencies; the combination of
tuned transformer T1 and capacitors C6/C20 provide
a further trap for the 1.75 MHz carrier frequency.
The 3 MHz sum frequency, with audio intelligence, is

arnlied T Mo anllect It
applied to3 MHz 4uxpuucl Q3. The collector Uul,yul,

of Q3 is coupled through 3 MHz bandpass filter FL1
to 3 MHz output amplifier Q4. The output signal
developed across the collector tank circuit consisting
of the T2 primary and C12 is transferred to the
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secondary winding, developed across Level Adjust
potentiometer R22, and coupled through C14 to board
pin 7, thence to translator Z112. The CW key time
delay circuit consisting of C18, Time Delay Adjust
potentiometer R28, diode CR1 and resistor R27,
establishes the pull-in time of main chassis keying
relay K101 through external key circuit connector
J119-F.

h. TRANSLATOR Z112. (See figure 7-13.)
Translator Z112 receives the 3 MHz carrier from 3
MHz balanced mixer Z108; the 40 MHz signal from
spectrum generator Z101; the 10 to 10.9999 MHz sig-
nal from final mixer Z106; and the 104 to 132 MHz
signal from the FX287 filter. These signals are ef-
fectively shifted or translated to produce an output
frequency range from 1.6 to 29.9999 MHz, depending
upon the selected rf output carrier frequency.

The 10 to 10.9999 MHz selectable frequency
range input is applied at board pin H to balanced
mixer Q12 (through a bandpass filter network),
developed across the tuned collector tank circuit,
T12/C81, and coupled to the balanced modulator
consisting of the T12 secondary, Balance Adjust
potentiometer R71 and matched diodes CR4 and CR5.
With the 3 MHz input coupled to the balanced modu-
lator via transformer T14 (through a low-pass net-
work) and capacitor C50, diode CR5 of the modulator
outputs the sum and difference frequencies, while at-
tenuating the two original frequencies, and applies
them to tuned coupling transformer T13 in the 13 to
13.5 MHz circuit, and to tuned coupling transformer
T19 in the 13.5 to 14 MHz circuit. With T13 and T15
tuned to the lower half of the sum frequency from 13
to 13.9999 MHz, a 13.0 to 13.5 MHz signal is applied
to a series of two amplifiers, Q13 and Q14, tuned by
transformers T16 through T18. Similarly, with
transformers T19 and T20 tuned to the upper half of
the sum frequency, a 13.5 to 13.9999 MHz signal is
applied to amplifiers Q18 and Q19, and tuned by trans-
formers T21 through T23. The upper half of the fre-
quency range is then applied to the secondary of trans-
former T18, combined with the lower half of the fre-
quency range developed across the primary; and ap-
plied to balanced modulator transformer T6 in the 40
MHz multiplier ~-amplifier section. The Automatic
Load and Drive Control (ALDC) circuit consisting of
Q15, Q16,and Q17 receives a negative bias level from
rf output 2115 via board pin 10 when an external ALDC
input is present. The gain of this circuit is set by
Level Adjust potentiometer R97. The ALDC circuit
supplies each half of the 13 to 13.9999 MHz circuits
with a control voltage to maintain a relatively constant
net output signal at the secondary of T18. The com-
bination of modulator diode CR4 and resistor R77 ef-
fectively isolates the ALDC circuit from the input cir-
cuit to the 13 to 13.5 MHz and 13.5 to 13.9999 MHz
amplifier sections.

The 40 MHz input from spectrum generator
Z101 is applied via board pin B to a series of three
tuned amplifiers, Q1 through Q3; the tuned collector
output from 40 MHz amplifier Q3 is coupled from the
secondary of T3 through capacitor C16 to X3 multi-
plier Q4, thereby resulting in an output frequency of
120 MHz across transformer T4 in the tuned collector
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circuit. This signal is amplified and tuned in stages
Q5 and Q6 and applied across the tuned collector cir-
cuit consisting of the T6 primary and trimmer
capacitor C31. The 120 MHz signal is then coupled
to the balanced modulator consisting of the T6 sec-
ondary, Balance Adjust potentiometer R36 and
matched diodes CR1 and CR2. As a result, the 120
MHz signal is modulated by the 13 to 13.9999 MHz
signal from the secondary of transformer T18,
resulting in the sum and difference frequencies,
while attenuating the two original frequencies. With
the secondary of transformer T7 tuned to the sum
frequency, a signal range of 133 to 133.9999 MHz
results; this signal is amplified by four subsequent
tuned amplifier stages, Q7 through Q10, and is
coupled to the anode of mixer diode CR3.

At this point, the 104 to 132 MHz signal
from high pass filter 2116 is coupled (at board pins
13, P and S) through capacitor C10 to the cathode of
mixer diode CR3, thereby resulting in a difference
frequency range of 1.0 to 29.9999 MHz. This signal
is applied to a two-section L-type inductive filter
(consisting of inductors L17 and L19, and capacitors
C64 and C65) which provides a sharp rolloff below
1.6 MHz; thus, a 1.6 to 29.9999 MHz frequency
range results and is coupled through C66 to the 1.6
to 29,9999 output amplifier, Q11. The collector out-
put developed across autotransformer T11 is coupled
through C70 and output board pin R to RF OUTPUT
control R103 (figure 7-1). Switched +12 vdc inputs
are applied to the translator circuits, depending upon
the selected range value of rf output frequency.

i. RF OUTPUT Z115 AND METERING
CIRCUIT. (See figures 7-1 and 7-14.) RF output
Z115 consists of three rf stages, Q1 through Q3.
The 1.6 to 29.9999 MHz input frequency range from
the RF OUTPUT control is applied between board
pins B and A to cascode amplifier Q3 through a dual
LC filter consisting of L7, L24, C20 and C39. Po-
tentiometer R1 establishes the operating bias of the
input stage, while RF OUTPUT control R103 sets the
desired input signal amplitude. The collector output
of Q3 is coupled through C9 and autotransformer T1
to the first of two cascade-connected rf amplifiers
Q2/Q1. The 1.6 to 29.9999 MHz signal output from
Q1 is coupled through C14 and applied to filter net-
work Z114 and to the rf metering and ALDC circuits.
The signal to the metering circuit is coupled through
isolation resistor R17 and capacitor C37 to diode
CR2 which passes the negative half-cycle to ground;
the positive half-cycle is then filtered to produce,
between pins 13 and P, a dc level proportional to the
amplitude of the rf output. This level is supplied to
MONITOR meter M101 when METER switch S115 is
in the RF position. In the ALDC circuit, a positive
ALDC threshold adjustment level is obtained from
ALDC Adjust potentiometer R107, located on the
main chassis; this level is filtered and applied to
diode CR1, thereby setting the reverse-bias thresh-
old level. The externally applied ALDC signal is a
negative level from the transmitting circuits, and
occurs whenever the transmitted envelope crest ex-
ceeds a preset threshold. This level is coupled
through diode CR3; is filtered; and is applied to the
ALDC amplifier in translator Z112,
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In the metering circuit (figure 7-1), +30 vdc
and +24 vdc from the power supply assembly is
coupled to METER switch S115B and through dropping
resistors R108 through R110 to S115A and to rf output
circuit 2115, via pins 9, 11, and N. Therefore,
meter M101 is effectively placed in series with the
collectors of each rf amplifier and the B+ supply volt-
age, thereby monitoring respective collector current
of each amplifier when METER switch S115 is set to
the Q1 (350 ma), Q2 (130 ma) or Q3 (65 ma) position.
Potentiometer R106, mounted on the main chassis,
provides a means of calibrating meter M101. In the
RF position of switch S115, one side of meter M101 is
returned to ground through S115A, while S115B con-
nects the other side of the meter to the RF metering
circuit, via pin 13. Thus, in the RF position, the
MONITOR displays relative amplitude of the output
signal.

j. OUTPUT FILTER Z114. (See [ligure 7-
15.) Output filter Z114 contains six relay-controlled
bandpass filters, which each relay returned to the ap-
propriate positions on the 10 MHz (S107), 1 MHz
(S106) and 100 kHz (S105) switches relative to the
selected rf output frequency range. As a result, the
range in which the selected frequency falls is filtered
by an appropriate L-C network prior to appearing at
RF OUT jack J124 and MON jack J125. (See figure
7-1.) The four upper bandpass filters are tuned by
trimmer capacitors. Table 4-1 presents a listing of
each bandpass filter control relay and the corres-
ponding frequency range it controls.

TABLE 4-1. OUTPUT FILTER PASS BANDS
AND CONTROL RELAYS

Control Relay Filter Bandpass Frequency

K1 1.6 MHz - 2.5 MHz
K2 2.5 MHz - 4.0 MHz
K3 4.0 MHz - 7.0 MHz
K4 7.0 MHz - 12.0 MHz
K5 12.0 MHz - 20.0 MHz
X6 20.0 MHz - 29.9999 MHz

k. POWER SUPPLY ASSEMBLY. (See
figures 7-16 through 7-18.) Three subassemblies
are incorporated into the power supply: rectifier and
filter capacitor board A, Z304, regulator board B,
Z303, and heat sink Z305. (See figure 7-16.) Also
included is power transformer T301 and 1 MHz
standard oscillator Z301. Input power of either 115
or 230 vac is applied to power transformer T301 via
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POWER INPUT jack J116 and line fuses F101 and
F102. For 115-volt operation, the primaries of
T301 are connected in parallel and line fuses of 1.0-
ampere value are used; for 230-volt operation, the
primaries of T301 are connected in series and fuse
value is 0.5-ampere. The secondary output voltage,
approximately 60 vac, is applied to the full-wave
bridge rectifier on 2304 (figure 7-17). The rectified
output voltage of 40 vdc is filtered by C4 and applied
to regulator Z303. The centertap voltage from T301,
approximately 30 vac, is filtered by capacitor C3 and
also applied as +20 volts to regulator Z303.

The +40 volt input to regulator 4303 (fig-
ure 7-18) is developed across the combination of volt-
age reference diode CR5 and 24V Current Adjust po-
tentiometer R12, thus providing a stable positive
reference input to over-current amplifier Q6. As a
result, Q6 conducts by an amount proportional to the
setting of R12, and causes regulator drivers Q2 and
Q3 to conduct, which, in turn, respectively cause
series regulators Q302 and Q303 to conduct on heat
sink Z305. The supply collector current drawn by
regulator Q302 is sensed by the R15, R19 and CR2
network in the emitter circuit of over-current ampli-
fier Q6, thereby establishing a current reference in
conjunction with the bias applied to the base via R12.
Series regulator Q302 furnishes a +30 vdc output,
while regulator Q303 supplies +24 vdc.

Fluctuations in the +24 vdc output of Q303
are applied to a resistive divider consisting of R6,
+24V Adjust potentiometer R18, and R16; R18 applies
this positive voltage to dc amplifier Q7. Since the
emitter of Q7 is maintained at a constant +15 vdc
potential by zener diode CR'7, variations in the out-
put voltage, when compared with this stable refer-
ence, cause Q7 to provide more or less drive cur-
rent to regulator drivers Q2 and Q3. For example,
if the +24 vdc output decreases, Q7 conducts less
thereby causing the collector voltage to rise and
increase the forward bias applied to drivers Q2 and
Q3. As aresult, Q2 and Q3 conduct more, driving
the bases of regulators Q302 and Q303 more posi-
tive. Therefore, Q302 and Q303 conduct more, thus
causing a decrease in effective series resistance
with the output voltage. Consequently the output
voltages rise to the normal +24 and +30 vdc levels.
The +12 vdc regulator, consisting of Q1, Q4, Q5 and
Q301, is similar in operation to the +24 vdc/+30 vde
regulators.

The +30 vdc output from the power supply
assembly (figure 7-16) is applied to output filter
Z114 and to METER switch S115; the +24 vdc and
+12 vdc outputs are applied to STANDBY-ON switch
S112. (See figure 7-1.)
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SECTION 5

MAINTENANCE

5-1. PREVENTIVE MAINTENANCE

The following paragraphs describe proce-
dures to inspect, check and clean the components of
the CHG( )-4. In general, preventive maintenance
provides a basis for recognizing future probable
causes of equipment malfunction in the early stages of
deterioration. Many such causes are apparent to the
senses of sight, touch and smell. Therefore, by ad-
hering to a stringent program of preventive mainte-
nance, involving periodic inspection and checks, the
most probable causes of equipment malfunction can
be avoided, thereby minimizing equipment down-time
and the possibility of compromising important sched-
ules. Table 5-3 presents a listing of test equipment
required for CHG( )-4 maintenance.

a. INSPECTION AND TEST. The following
paragraphs describe equipment inspection and power
supply checks to be performed on a weekly basis.

(1) General Inspection. A most import-
ant and least expensive tool in the preventive mainte-
nance program is the sense of sight; a thorough
visual inspection of an assembly or component for
tell-tale signs of deterioration prior to failure can
save hours of test and troubleshooting time after a
complete breakdown. Table 5-1 presents a weekly
inspection checklist for the CHG( )-4.

TABLE 5-1. WEEKLY INSPECTION ROUTINE

Assembly or

Subassembly Check

Line Power Cord Check three-wire line power
cord for cracks, nicks or

fraying

Check underside of
chassis for dirt and
dust.

Main Chassis 1.
Assemblies

2. Check all inter-connector
wiring for nicks, cracks
or fraying.

3. Check all printed circuit
boards for cracks; check
components for looseness
and evidence of deterior-
ation from possible over-

heating.
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TABLE 5-1. WEEKLY INSPECTION ROUTINE
(continued)

Assembly or

Subassembly Check

Check printed circuit

1N

Main Chassis

Assemblies board jacks for tightness
(cont) against chassis.
5. Check ground connections
for security.
Front and Rear 1. Check panel for general
Panels cleanliness.

2. Check all control knobs
for smooth action from
limit-to-limit. Check
all switches for positive
action.

3. Check MONITOR meter
face for cracks,
scratches, etc.

4. Check indicator faces
for cracks.

5. Remove line fuses and
check for proper 1-
ampere or 0.5-ampere
value and condition
(0.5-ampere with 230
vac line).

6. Check all input/output
jacks for security
against panel.

(2) Power Supply checks. Perform the
following power supply routine maintenance on a
weekly basis as follows:

{2) Remove line cord from 115 or
230 vac source.

(b) Unplug power supply regulator
board Z303 from its receptacle at the rear center of
the chassis; insert the small extender board in the
vacated receptacle and mouni the regulator board on
the extender board.
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(¢) Check that POWER switch on
front panel is in STANDBY position and connect line
power cord to 115 or 230 vac source as applicable.

(d) Using an HP410B VTVM, or
equivalent, check dc voltage at pin F of Z303; voltage
should be +12 vdc +5%.

(e) Check voltage at pin 4 of Z303;
voltage should be +24 vdc +5%.

(f) Check voltage at pin 3 of Z303;
voltage should be +30 vdc +5%.

(g) Remove line cord from power
source, and replace regulator board into mating jack
J303 after removing extender board.

(3) Functional Test. Perform the check-
out procedure for the CHG( )-4 as outlined in
Section 2, paragraph 2-5, on a weekly basis, after a
check has been made of the power supplies.

b. CLEANING INSTRUCTIONS. In general, the
CHG( )-4 should be cleaned once a week, using a
soft camel's hair brush, forced air pressure of not
more than 20 psi and a suitable cleaning agent such as
trichlorethylene or methylchloroform.

WARNING

When using toxic solvents, make cer-
tain that adequate ventilation is pro-
vided; prolonged or repeated breathing
of the vapor shall be avoided. Avoid
prolonged or repeated contact with the
skin. Flammable solvents shall not be
used on energized equipment or near
other equipment from which a spark
may be received.

CAUTION

Trichlorethylene contains a paint remov-
ing solvent; avoid contact with painted

Remove dirt or grease from wiring and
chassis surfaces using cleaning solvent; dry with
compressed air. Remove dust from printed circuit
boards using a soft camel's hair brush. Blow out
accumulated dust from inaccessible areas of chassis
using forced air.

5-2. TROUBLESHOOTING

The circuits of the CHG( )-4 are contained
on 17 PC boards accessible from the top of the
chassis. The card Zxxx numbers are the circuit
reference designation prefix. Numbers prefixed with
an "A'" are the PC assembly part numbers by which
they are identified and ordered. The "Z'" prefix
number is silkscreened both on the card and on the
chassis adjacent to the PC board receptacle. Some
PC boards in the CHG( )-4 and in other TMC equip-
ment, although they are assigned different "A' des-
ignations, have the same assembly ""A"" prefix and
are thus identical and interchangeable. These PC
boards have similar keying at their plug ends and
mating receptacles. The power supply assembly
heat sink is mounted against the rear wall of the
chassis; the smaller power supply boards are
mounted forward of the heat sink and are removable.

In general, a malfunction in the CHG( )-4
will usually manifest itself by lack of, or improper,
readings on the MONITOR meter, and can be quickly
localized to a particular printed circuit board by the
logical process of elimination. If a second CHG( )-
4 is obtainable, or a set of spare PC boards is avail-
able, troubleshooting can be facilitated by the board
substitution method. In some instances, a particu-
lar board may require alignment or adjustment as
outlined in paragraph 5-3. Table 5-2 presents a
troubleshooting chart for the CHG( )-4; figures 5-1
and 5-2 show respective top and bottom views of the

surfaces. equipment.
TABLE 5-2. TROUBLESHOOTING CHART
Step Trouble Probable Cause Remedy
1 No rf output at any selected Check that POWER indicator | If lamp is not illuminated, check
frequency. is illuminated with POWER fuses; check power supply voltages
switch ON. as outlined in paragraph 5-1a.(2).

If lamp is illuminated, proceed to
step 2.

2 Check that STD switch is Set switch at INT. If switch is at
set to INT. INT, proceed to step 3.

3 Check for normal display If all readings are normal, proceed
on MONITOR with METER to step 4. If any reading is abnor-
switch in Q1, Q2 and Q3 mal, check Q1, Q2 or Q3 and as-
position. sociated circuitry on rf output Z115

as indicated by meter reading.
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TABLE 5-2. TROUBLESHOOTING CHART

(Continued)

Step

Trouble

Probable Cause

Remedy

Check for 1 MHz output
at 1 MHz MON jack on rear
of chassis.

Check for 1 MHz spectrum
from 1 MHz spectrum
generator on 2101,

Check for 100 kHz spectrum
output at pin D of 2101.

Check for 3 MHz input to
translator 2112.

Check for 1.25 MHz input
to 2108.

Check for 10.0 to 10.9999
MHz, 40 MHz, and 104 to
132 MHz inputs to Z2112.

If 1 MHz is present, proceed %o
step 5. If 1 MHz is not present,
check for 1 MHz output at J302 on
the power supply assembly. If not
present, replace 1 MHz standard
Z301.

If present, proceed to step 6.

Otherwise, troubleshoot 1 MHz
spectrum generator and 1 MHz
squarewave generator on Z101.

If present, proceed to step 7.
Otherwise, troubleshoot 100 kHz
spectrum generator channel on
Z101.

If not present, proceed to step 8.
If present, proceed to step 9.

If not present, troubleshoot
1.25 MHz generator Z2109. If
present, check for 1.75 MHz IF
input to Z108 and troubleshoot 3
MHz balanced mixer circuit.

If 10 to 10.9999 MHz input is mis-
sing, check mixer-divider circuits
2104, 7105 and Z2106. If 40 MHz
input is missing, check 40 MHz
multiplier circuit on Z101. If 104
to 132 MHz input is missing, check
step generators 2110, Z111 and
Z2113. 1f all inputs to Z112 are
present, check translator Z112;
check 1.6 to 29.9999 MHz ampli-
fier Q11.

5-3. ALIGNMENT TABLE 5-3. TEST EQUIPMENT REQUIRED
(Continued)
a. GENERAL. The following paragraphs
present alignment procedures required to maintain the
translator in a satisfactory operating condition. Equipment Manufacturer
b. TEST EQUIPMENT REQUIRED. Table 5-3 Spectrum Analyzer Lavoie Laboratories Inc.,
presents a listing of test equipment required for or equivalent
complete alignment of the Translator. Audio Generator H.P. 200CD, or equiva-
lent
DC Power Supply 0-10 Volts
TABLE 5-3. TEST EQUIPMENT REQUIRED Attenuator Telonic D-550 or equiva-
lent
Millivolt Meter, Millivac MV-28B, or
Equipment Manufacturer equivalent
VTVM H.P. Model 410B, or
Signal Generator H.P. Model 606A equivalent
Oscilloscope Tektronix Model 545, or VTVM Ballantine Model 314,
equivalent or equivalent
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TABLE 5-3. TEST EQUIPMENT REQUIRED
(Continued)

Equipment Manufacturer
Voltmeter Simpson 260A, or
equivalent
Frequency Counter H.P. Model 5244L, or
equivalent

1.75 MHz Source CMR-4 or equivalent

C. POWER SUPPLY BOARDS Z303 AND Z304.
(See figure 5-3.) Align the power supply boards as
follows:

(1) Plug in ac line cord; STANDBY lamp
should light.

(2) Turn POWER switch to ON position;
red POWER lamp should light.

(3) Measure dc voltage at pin6 of J304 (ap-
proximately 45 volts).

(4) Allow fifteen (15) minutes warm-up.

(5) Using Simpson 260A, measure dc volt-
age level at J304 pin A (approximately +40 volts).

(6) Measure dc voltage level at pin E (ap-
proximately +20 volts).

(7) Measure dc voltage level at J303 pin E
(approximately +20 volts).

(8) Measure dc voltage level at pin A (ap-
proximately +40 volts). Turn potentiometers R3 and
R12 fully cw.

(9) Measure dc voltage at pin F. Adjust
potentiometer R8 for exactly 12.0 volts (all cards
tested and inserted except Z115 (subparagraph o.) ).
Connect scope to pin F. Maximum ac ripple should
be 5 mv. Adjust R3 until voltage level just starts to
drop. Back off slightly to full voltage.

(10) Measure dc voltage at pin 4. Adjust
potentiometer R18 for exactly 24.0 volts. Connect
scope to pin 4. Maximum ac ripple should be 2 mv.
Adjust potentiometer R12 until voltage level just
starts to drop. Back off slightly to full voltage.

(11) Measure dc voltage at J301 pin E (30
volts +1 volt).

(12) Turn POWER switch to STANDBY posi-
tion and METER switch to Q1 position. Adjust poten
tiometer R106 (meter adjust) for equal readings on
front panel meter and Simpson Model 260, with set-
up shown in figure 5-3.

SIMPSON
JI5-J —<—e 0-500MA A" AN 1
SCALE 30 n 30

10W ow =

Figure 5-3. Power Supply, Test Setup
d. SPECTRUM GENERATOR Z101. Align the
spectrum generator as follows:
NOTE

Insert Z102, 2103, Z105 and Z106
into Translator for 1 MHz load.
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(1) Set STD switch (S108) on rear panel to
INT position. Place scope between pin A and ground
and adjust transformer T1 for maximum output at 1
MHz.

(2) Place scope between pin 3 and ground
and adjust potentiometer R60 for 0.6 volt peak-to-
peak.

(3) Measure level at collector of transistor
Q3 with scope (1 MHz spectrum of 1.5 volts peak-to-
peak),

(4) Measure level at pin D of J101 (100
kHz spectrum of 1.0 volt peak-to-peak).

(5) Place scope between TP3 and ground.
Adjust transformer T2 and capacitor C12 for maxi-
mum output at 12 MHz (2113 inserted and 10 MHz
switch on front panel set to position 3; all other
switches on front panel set to 0 position).

(6) Place scope lead to pin 8 and ground
lead to pinJ. Adjust transformer T3 for maximum
output at 12 MHz (approximately 0.4 volt peak-to-
peak).

(7) Place scope between TP6 and ground.
Adjust capacitor C50 and transformer T8 for maxi-
mum signal at 13 MHz.

(8) Place scope lead to pin P with ground
lead to pin R. Adjust transformer T9 for maximum
output at 13 MHz (approximately .75 volt peak-to-
peak).

(9) Place scope between TP9 and ground.
Adjust capacitor C73 and transformer T10 for maxi-
mum output at 8 MHz.

(10) Place scope lead to pin S, with ground
lead to pin 15, Adjust transformer T11 for maximum
output at 8 MHz. Output should be approximately
1.5 volts peak-to-peak.

(11) Place scope between TP5 and ground.
Adjust capacitor C36 and transformer T6 for maxi-
mum output at 14 MHz. (Z110 inserted and 10 MHz
switch on front panel set to position 0).

(12) Place scope lead to pin 13, with ground
lead to pin 12. Adjust transformer T7 for maximum
output at 14 MHz. Output level should be approxi-
mately .75 volt peak-to-peak.

(13) Place Millivac METER MV-28B to pin
11, with ground lead to pin 10. Set analyzer to read
40 MHz. Adjust capacitors C86 and C89 for maximum
output. Output should be approximately 70 mv rms
(Z112 inserted).

e. COMB FILTER Z102. Align comb filter A,
Z102, as follows:

(1) Set100 Hz, 1 kHz, 10 kHz and 100 kHz
switches to blank position; remove comb filter B,
Z103, from Translator.

(2) Place scope between TP11 and ground.
Adjust capacitor C54 and transformer T11 for maxi-
mum output at 0.8 MHz.

(3) Place scope lead to pin S with ground
lead on pin 15. Adjust transformer T12 for maximum
output at 0.8 MHz. Adjust potentiometer R42 for 0.7
volt peak-to-peak.

(4) Place scope on TP9, Adjust capacitor
C43 and transformer T9 for maximum output at 1.0
MHz.

(5) Place scope on pinJ. Adjust trans-
former T10 for maximum output at 1.0 MHz. Adjust
potentiometer R35 for 0.7 volt peak-to-peak.
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(6) Place scope on TP7. Adjust capacitor
C32 and transformer T7 for maximum output at 1.2
MHz.

(7) Place scope on pin P, Adjust trans-
former T8 for maximum output at 1.2 MHz. Adjust
potentiometer R28 for 0.7 volt peak-to-peak.

(8) ™Place scope on TP5. Adjust transform-
er T5 and capacitor C22 for maximum output at 1.4
MHz.

(9) Place scope on pinF¥. Adjust transform-
er T6 for maximum output at 1.4 MHz. Adjust
potentiometer R21 for 0.7 volt peak-to-peak.

(10) Place scope on TP4. Adjust transform-
er T3 and capacitor C11 for maximum output at 1.6
MHz.

(11) Place scope on pin L. Adjust transform-
er T4 for maximum output at 1.6 MHz. Adjust
potentiometer R14 for 0.7 volt peak-to-peak.

(12) Place scope on TP1. Adjust capacitor
C10 and transformer T2 for maximum output at 1.8
MHz.

(13) Place scope on pin 4. Adjust trans-
former T1 for maximum output at 1.8 MHz. Adjust
potentiometer R3 for 0.7 volt peak-to-peak.

f. COMB FILTER Z103. Align comb filter B,
7103, as follows:

(1) Set 100 Hz, 1 kHz, 10 kHz and 100 kHz
switches to blank position; remove comb filter A,
72102, from Translator.

(2) Follow same procedure outlined in sub-
paragraph e, steps (2) and (3); substitute 0.9 MHz.

(3) Follow same procedure outlined in steps
(4) and (5) of subparagraph e; substitute 1.1 MHz.

(4) Follow same procedure outlined in steps
(6) and (7) of subparagraph e; substitute 1.3 MHz.

(5) Follow same procedure outlined in steps
(8) and (9) of subparagraph e; substitute 1.5 MHz.

(6) Follow same procedure outlined in steps
(10) and (11) of subparagraph e; substitute 1,7 MHz.

(7) Follow same procedure outlined in steps
(12) and (13) of subparagraph e; substitute 1.9 MHz.

g. MIXER-DIVIDER Z7Z104. Align the mixer-
divider as follows:

(1) 7Place scope probe from cathode side of
diode CR1 to ground. Adjust transformer T1 for
maximum output at 8.0 MHz. Place scope probe on
TP1. Jumper pin B of J104 to ground. Adjust poten-
tiometer R7 for minimum output. Level at cathode of
CR1 should be 0.5 volt peak-to-peak minimum. Re-
move spectrum generator Z101 from unit.

(2) Place scope probe from TP5 to ground.
Place generator input from TP1 to ground. Adjust
generator to 9.05 MHz; terminate generator input
with 47 ohms. Adjust transformers T2 through T6
for maximum output. Connect scope to TP6 and ad-
just potentiometer R23 for minimum output. With
generator set to 10 mv rms, the output should be 0.5
volt peak-to-peak minimum at TP5. Remove short
from pin B of J104.

(3) Place generator input through a 220-
ohm resistor to TP6. Place the ground lead to
ground. Adjust generator to 10.4 MHz at a level of
10 mv rms.

(a) Place the scope probe at TP6 and
the ground lead to ground. Short TP7 to ground.
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Adjust transformer T7 for maximum output. Remove
the short from TP7. Adjust transformer T8 for mini-
mum reading at TP6.

(b) Place scope probe from TP8 to
ground. Short TP9 to ground. Adjust transformer
T9 for maximum output. Remove the short from TP9.
and adjust transformer T10 for minimum output at
TPS.

(¢) Place scope probe at TP10. Adjust
transformer T11 for maximum output. With a gener-
ator input of 10 mv rms | the output should be 0.2
volt peak-to-peak minimum for the range of 10 MHz
to 11 MHz.

(d) Disconnect generator and reinsert
Z101 into J101. Place scope probe on pin 15 and the
ground lead to pin R. Turn 100 Hz switch from posi-
tion 0 to position 9. Output should be minimum of
0.6 volt peak-to-peak with frequency variation of 1.0

aik=1 Call ARCLCY

MHz to 1.09 MHz.

h. DUAL MIXER-DIVIDER Z105. Align the
dual mixer-divider as follows:

(1) Place scope probe from cathode side of
diode CR1 to ground. Adjust 100 Hz switch to blank
position. .Adjust transformer T1 for maximum out-
put at 8.0 MHz. Place scope on TP1. Adjust
potentiometer R9 for minimum output. Output at
cathode of diode CR1 should be 0.5 volt peak-to-peak
minimum,

(2) Place the scope probe on cathode side
of diode CR3 and ground lead to ground. Set 1 kHz
switch to blank position. Adjust 100 Hz switch to
position 5. Adjust transformers T2 through T6 for
maximum output at 9.0 to 9.09 MHz. Place probe on
TP5 and adjust potentiometer R23 for minimum out-
put. Output at cathode of diode CR3 should be 0.5
volt peak-to-peak minimum in 100 Hz switch positions
from 0 through 9.

(3) Rotate 100 Hz switch to blank position.
Place signal generator through a 220-ohm resistor to
TP5. Adjust generator output for 10.4 MHz at a
level of 20 mv rms; terminate generator line with 47-
ohm resistor.

(a) Place scope probe at TP5. Ground
lead to ground. Short TP6 to ground and adjust trans-
former T8 for minimum output.

(b) Place scope probe at TP7 with a
ground lead grounded near this point. Short TP8 to
ground. Adjust transformer T9 for maximum out-
put. Remove short from TP8 and adjust transformer
T10 for minimum output.

(c) Place scope probe between TP9 and
ground. Adjust transformer T11 for maximum indi-
cation. With a generator input of 10 mv rms, the
output should be 0.2 volt peak-to-peak minimum for
the range of 10 MHz to 11 MHz.

(4) Disconnect generator. Place scope
probe on the junction of inductor L4 and resistor R46.
With the 100 Hz switch in position 5, rotate the 1 kHz
switch from position 0 to position 9. The output
should be 0.6 volt peak-to-peak from 1.0 to 1.099
MHz.

(5) Rotate the 1 kHz switch to a blank posi-
tion. Place the scope probe between cathode end of
diode CR6 and ground. Adjust transformer T12 for
maximum output at 8.0 MHz. Place scope probe at
TP10. Adjust potentiometer R54 for minimum output.
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Output at cathode of diode CR6 should be 0.5 volt peak-
to-peak minimum.

(6) Place scope probe between cathode side
of diode CR8 and ground. Rotate the 1 kHz switch to
position 5. Adjust transformers T13 through T17 for
maximum output from 9.0 to 9.099 MHz. With the
1 kHz switch in position 5, place the scope probe
between TP14 and ground. Adjust potentiometer R69
for minimum indication. Output at cathode of diode
CR8 should be 0.5 volt peak-to-peak minimum with
the 1 kHz switch in positions 0 through 9.

(7) Rotate the 1 kHz switch to the blank
position. Connect signal generator through 220-ohm
resistor to TP14 and connect ground lead to ground.
Make sure signal generator lead is terminated with
47 ohms.

(a) Place scope probe between TP14
and ground. Adjust signal generator for 10.4 MHz at
a level of 10 mv rms. Short TP15 to ground. Adjust
transformer T18 for maximum output. Remove short
from TP15 and adjust transformer T19 for minimum
output.

(b) Place scope probe between TP16
and ground. Short TP17 to ground. Adjust trans-
former T20 for maximum output. Remove short
from TP17. Adjust transformer T21 for minimum
output.

(c) 7Place scope probe between TP18
and ground. Adjust transformer T22 for maximum
output. With a generator input of 10 mv rms in, the
output should be 0.2 volt peak-to-peak for the range
of 10 MHz to 11 MHz.

(8) Disconnect generator and rotate 1 kHz
switch to position 5. Place scope probe at pin 15 and
ground lead to pin R. Rotate 10 kHz switch from posi-
tion 0 through position 9. Output should be 0.6 volt
peak-to-peak over a frequency variation from 1.0 to
1.0999 MHz.

i, FINAL MIXER Z106. Align the final mixer
as follows:

(1) Place scope probe from cathode end of
diode CR2 to ground. Rotate 10 kHz switch to the
blank position. Rotate 100 kHz switch to position 5.
Adjust transformer T1 for maximum output at 8.0
MHz. Place short between pin H and pin E. Output at
cathode of diode CR2 should be 0.5 volt peak-to-peak.

(2) Rotate 1 kHz and 10 kHz switches to
position 5. Place scope probe between the cathode of
diode CR3 and ground. Adjust transformers T2
through T6 and T13 for maximum output from 9.0 to
9.0999 MHz. Place scope probe between junction of
diodes CR4 and CR3 and ground. Adjust potentio-
meter R18 for minimum output. Output at cathode of
diode CR3 should be 0.5 volt peak-to-peak.

(3) Rotate 10 kHz switch to blank position.
Connect generator through a 220-ohm resistor to TP5.
Connect ground lead to ground. Adjust signal genera-
tor for 10.4 MHz at a level of 10 mv rms. Rotate 100
kHz switch to position 4.

(a) Connect probe to TP5. Short TP7
to ground. Adjust transformer T7 for maximum out-
put. Remove short from TP7 and adjust transformer
T8 for minimum output.

(b) Place scope probe between TP8 and
ground. Short TP9 to ground. Adjust transformer T9
for maximum output. Remove short from TP9 and
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adjust transformer T10 for minimum out-
put.

(c) Remove translator Z112 from unit.
Place a 47-ohm resistor between pins 12 and 13 of
J106. Place scope probe on TP10. Place short
across secondary of transformer T12. Rotate 100
kHz switch to position 5. Adjust generator for a
frequency of 10.75 MHz. Adjust transformer T11 for
maximum output. Remove short from transformer
T12 and adjust T12 for minimum output.

(d) Rotate 100 kHz switch to position
4. Adjust generator frequency for 10.1 MHz. Short
secondary of transformer T12. Adjust capacitor C36
for maximum output. Remove short from T12 and
adjust capacitor C48 for minimum output.

(e) Place scope across 47-ohm resis-
tor. Set generator for 10.5 MHz 100 mv rms out.
With 100 kHz switch in position 4, output should be at
least 0.2 volt peak-to-peak with generator frequency
of 10 MHz to 10.5 MHz. With the 100 kHz switch in
position 5, output should be at least 0.2 volt peak-to-
peak with a frequency input of 10.5 MHz to 11 MHz.

(4) Remove generator input and set 10 kHz
switch to position 5. Remove short from pins H and
E. Rotate 100 kHz switch from position 0 to position
9. Output should be a minimum of 0.2 volt peak-to-
peak from 10.0 to 10.9999 MHz. Remove 47-ohm
resistor from pins 12 and 13. Replace translator
Z112 into J112.

j. 1.25 MHz GENERATOR Z109. (See figure
5-4.) Align the 1.25 MHz generator as follows:
(1) Interconnect an aligned CMR-4 (or 1.75
MHz source) and the CHG( )-4 under test as shown

in figure 5-4.
CMR( }-4 I l CHG( )-4
1.75MHz OUT JIOI4 ﬂ( JI26 IF IN
RG-58
| MHz IN JI013 Y p——ee( JI120 | MHz OUT
| I
TB 1002 J1I9
6 O O
5 QO O
7 O -0 F
8 O O E
4 O -0 ¢
3 O= —0 D
10 O o6
9 O——-I |
CwW PTT TRANS
KEY KEY
Figure 5-4. 1.25 MHz Generator, Test Setup
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(2) Turn MODE switch S1005 on CMR-( )4
to NORM. Set CARRIER SUPPRESSION switch to 0.
Turn RF OUTPUT control on CHG( )-4 fully ccw.

(3) Monitor TP1 on 2109 with scope probe;
voltage should be 10 volts peak-to-peak.

(4) Adjust potentiometer R20 fully cw.
Monitor TP2 with scope probe and adjust T1 for maxi-
mum level (approximately .66 volt peak-to-peak).

(5) Monitor TP3 with scope probe. Adjust
transformer T2 for maximum level. Adjust potentio-
meter R20 for 70 mv peak-to-peak.

k. 3 MHz BALANCED MIXER Z108. Align the
3 MHz balanced mixer as follows:

(1) Remove Z108 from unit. Adjust potentio-
meter R20 fully ccw. With card still removed, meas-
ure 1.25 MHz at pin C of J208 (70 mv peak-to-peak).
Measure 1,75 MHz at pin 2 of J108 (20 mv peak-to-
peak). Insert Z108.

(2) Monitor pin 7 of J108 with scope probe.
Adjust transformers T1 and T2 for maximum level
(approximately .4 volt peak-to-peak).

1. STEP GENERATOR A, Z110. (See figure 5-
5.) Align step generator A as follows:

(1) Remove comb filters 2102 and Z103 from
unit and set frequency selector switches on front panel
to 03.0000 MHz.

(2) Place scope on collector of transistor
Q1 and adjust potentiometer R1 for maximum level.

(3) Place scope at junction of diode CR1 and
transformer T1. Adjust transformer T1 for maxi-
mum level.

(4) Place scope on collector of transistor
Q1 and adjust potentiometer R1 for a level of 2 volts
peak-to-peak.

(5) Place scope at junction of diodes CR1
and CR2. Adjust potentiometer R7 for minimum level.

(6) Connect Hewlett-Packard Model 606A
signal generator to pin N of J110 as shown in figure
5-5. Set frequency to 1.05 MHz and output level to .4
volt peak-to-peak.

FREQUENCY
——
COUNTER
SIGNAL s
GENERATOR
HPG06A DDS50
e TOGGLE SWITCHp=——8= J1i0-N
ATTENUATOR
Figure 5-5. Step Generator 72110, Test Setup

(7) Place scope at pin R of J110 and adjust
potentiometer R28 for a level of .4 volt peak-to-peak.

(0) n 3
{8) Conncet short jumper acress secondary

of transformer T3 and place Millivac Meter, Model
MV-28B, at junction of resistor R8 and capacitor C8.
(9) Adjust transformer T2 for maximum
level indication on meter.
(10) Remove jumper and adjust transformer
T3 for dip, or minimum, indication on meter.
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(11) Repeat steps (8) through (10) using
transformer T5 and transistor Q2 collector for step
(8), transformer T4 for step (9) and transformer T5
for step (10).

(12) Repeat steps (8) through (10) using
transformer T7 and transistor Q3 collector for step
(8), transformer T6 for step (9) and transformer T7
for step (10).

(13) Place scope at pin 5 of J110 and adjust
transformer T8 for maximum level indication.

(14) Vary frequency of 606A generator from
.8 MHz to 1.2 MHz. Output level on scope should be
.5 volt peak-to-peak minimum at frequency of 13.2
MHz to 12.8 MHz, correspondingly.

(15) Adjust 606A generator to 1.55 MHz and
change frequency selector switches on front panel to
07.0000 MHz.

(16) Repeat steps (8) through (10) using
transformer T11 and junction of resistor R9 and
capacitor C9 for step (8), transformer T10 for step
(9) and transformer T11 for step (10).

(17) Repeat steps (8) through (10) using
transformer T13 and transistor Q6 collector for step
(8), transformer T12 for step (9) and transformer
T13 for step (10).

(18) Repeat steps (8) through (10) using
transformer T15 and transistor Q7 collector for step
(8), transformer T14 for step (9) and transformer
T15 for step (10).

(19) Repeat steps (13) and (14) using trans-
former T16 for step (13) and 1.3 MHz to 1.7 MHz,
and 12.7 MHz to 11.3 MHz, for step (14).

(20) Remove 606A generator from pin N of
J110 and adjust frequency selector switches on front
panel to 13.0000 MHz.

(21) Repeat steps (2) through (5) using
potentiometer R61 and transistor Q9 collector for
step (2), diode CR3 and transformer T17 for step
(3), potentiometer R61 and transistor Q9 collector for
step (4) and diodes CR3 and CR4 junction and potentio-
meter R67 for step (5).

(22) Repeat steps (8) through (10) using
transformer T19 and junction of resistor R68 and
capacitor C80 for step (8), transformer T18 for step
(9) and transformer T19 for step (10).

(23) Repeat steps (8) through (10) using
transformer T21 and transistor Q10 collector for step
(8), transformer T20 for step (9) and transformer
T21 for step (10).

(24) Repeat steps (8) through (10) using
transformer T23 and transistor Q11 collector for step
(8), transformer T22 for step (9) and transformer
T23 for step (10).

(25) Repeat steps (13) and (14) using pin 4 of
J110 and transformer T24 for step (13), and .8 MHz
to 1.2 MHz and 12.2 MHz to 11.8 MHz for step (14).

(26) Repeat step (15) using 11.0000 MHz.

(27) Repeat steps (8) through (10) using
transformer T26 and junction of resistor R69 and
capacitor C81 for step (8), transformer T25 for step
(9) and transformer T26 for step (10).

(28) Repeat steps (8) through (10) using
transformer T28 and transistor Q13 collector for step
(8), transformer T27 for step (9) and transformer T28
for step (10).

(29) Repeat steps (8) through (10) using
transformer T30 and transistor Q14 collector for step
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(8), transformer T29 for step (9), and transformer
T30 for step (10).
(30) Repeat steps (13) and (14) using pin 4 of
J110 and transformer T31 for step (13) and 1.3 MHz
to 1.7 MHz and 11.7 MHz to 11.3 MHz for step (14).
(31) Replace Z102 and 2103 in Translator.

m. STEP GENERATORS B, Z111, AND C,
7Z113. (See figure 5-5.) Align the step generators
as follows:

(1) Remove comb filters Z102 and Z103
from unit and set frequency selector switches on
front panel to 28.0000 MHz.

(2) Place scope at collector of Q14 on Z113
and adjust potentiometer R78 for maximum level.

(3) Place scope at junction of transformer
T11 and diode CR1 and adjust T11 for maximum
level.

(4) Place scope at junction of capacitor
C104 and resistor R88 and alternately adjust capaci-
tor C101 and potentiometer R84 until minimum level
is obtained.

(5) Place scope at collector of transistor
Q14 and adjust potentiometer R78 for 2-volt peak-to-
peak level.

(6) Connect Hewlett-Packard Model 606A
signal generator to pin N of J110 as shown in figure
5-5. Set frequency to 1.6 MHz and output level to .4
volt peak-to-peak.

(1) Connect short jumper across secondary
of transformer T13 and place Millivac Model MV-28B
millivolt meter at junction of resistor R88 and capa-
citor C104.

(8) Adjust transformer T12 for maximum
level indication on meter.

(9) Remove jumper and adjust transformer
T13 for dip or minimum indication on meter.

(10) Repeat steps (7) through (9) using
transformer T15 and transistor Q15 collector for
step (7), transformer T14 for step (8) and transform-
er T15 for step (9).

(11) Repeat steps (7) through (9) using
transformer T17 and transistor Q16 collector for
step (7), transformer T16 for step (9) and transform-
er T17 for step (9).

(12) Place scope at pin N of J113 and adjust
transformer T18 for maximum level indication.

(13) Vary frequency of 606A generator from
1.4 MHz to 1.8 MHz. Output level on scope should
be .5 volt peak-to-peak minimum at frequency of
10.6 MHz to 10.2 MHz correspondingly.

(14) Adjust 606A generator to 1.075 MHz
with output level set at .4 volt peak-to-peak and
change frequency selector switches on front panel to
23.0000 MHz.

(15) Repeat steps (7) through (9) using
transformer T20 and junction of resistor R87 and
capacitor C103 for step (7), transformer T19 for
step (8) and transformer T20 for step (9).

(16) Repeat steps (7) through (9) using
transformer T22 and transistor Q18 collector for
step (1), transformer T21 for step (8) and transform-
er T22 for step (9).

(17) Repeat steps (12) and (13) using trans-
former T25 for step (12) and .8 MHz to 1.3 MHz and
11.2 MHz to 10.7 MHz for step (13).

(18) Replace Z102 and Z103 in Translator.
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(19) Set frequency selector switches on
front panel to 25.0000 MHz and place Millivac
Model MV-28B millivolt meter on pin 1 of J111.

(20) Adjust capacitors C3, C9 and C19 for
maximum level on meter.

(21) Vary frequency selector switches on
front panel from 21.0000 MHz to 31.0000 MHz in
1 MHz steps. Minimum level indication on meter
should be 0.4 volt rms. If necessary, stagger tune
capacitors in step (20).

(22) Repeat steps (19) through (21) using
15.0000 MHz and pin 2 of J111 for step (19), capaci-
tors C25, C30 and C41 for step (20) and 11.0000
MHz to 20.0000 MHz for step (21).

(23) Repeat steps (19) through (21) using
05.0000 MHz and pin 3 of J111 for step (19), capaci-
tors C45, C49 and C62 for step (20) and 01.0000
MHz to 10.0000 MHz for step (21).

(24) Repeat steps (19) and (20) using
25.0000 MHz and pin 1 of J113 for step (19) and ca-
pacitors C10, C16, C22 and C28 for step (20).

(25) There should be a minimum of 0.4 volt
rms on meter.

(26) Repeat steps (19) and (20) using
15.0000 MHz and pin 1 of J113 for step (19) and ca-
pacitors C39, C45, C51 and C56 for step (20).

(27) Repeat step (25.

(28) Repeat steps (19) and (20) using
0.50000 MHz and pin 1 of J113 for step (19) and ca-
pacitors C68, C75, C81 and C87 for step (20).

(29) Repeat step (25).

n. TRANSLATOR Z112. (See figure 5-6.)

Align the translator as follows:

(1) Remove rf output card 2115 from unit.
Set all frequency dials on front panel to blank posi-
tions and remove step generator Z113 card from
unit (MODE switch on CMR( )-4 to VOX).

(2) Comnect 606A signal generator between
junction of resistors R73 and R75 and ground as
shown in figure 5-6.

SIGNAL

HP 606A
TO GENERATOR
él:-NRCJgﬁ'. TELONIC D550| ¢ [ ] o FREQUENCY
& R75 ATTENUATOR COUNTER

Figure 5-6. Translator, Test Setup

(3) With full attenuation on toggle switch
attenuator, adjust generator for 1 volt output at
frequency of 13.3000 MHz. Set 100 kHz switch on
front panel to position 3.

(4) Connect short jumper across secondary
of transformer T15 and connect Millivac meter,
MV-28B, across primary of transformer T13, ob-
serving proper ground. Set meter to .01-volt
range.

(5) Remove attenuation from telonic
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attenuator until mid-scale reading is observed on
meter.

NOTE

Maintain reading on .01 scale of
meter using attenuator for the fol-
lowing steps.

(6) Adjust transformer T13 for peak indica-
tion on meter.

(7) Remove jumper from transformer T15
and adjust T15 for dip on meter.

(8) Connect short jumper across secondary
of transformer T17 and reconnect Millivac meter
across secondary of transformer T16, observing
proper ground.

{9) Change attenuation of telonic attenuator
for mid-scale reading on meter and adjust transform-
er T16 for peak reading on meter.

(10) Remove jumper from transformer T17
and adjust T17 for dip on meter.

(11) Reconnect meter to TP7 and adjust for
maximum indication on meter.

(12) Repeat steps (3) through (11) using
13.8000 MHz and position 8 for step (3); transformers
T20 and T19, respectively, for step (4); transformer
T19 for step (6); transformer T20 for step (7); trans-
formers T22 and T21, respectively, for step (8);
transformer T21 for step (9); transformer T22 for
step (10); and test point TP9 for step (11).

(13) Remove 606A generator and turn MODE
switch on CMR( )-4 to NORM. Set frequency dials
on front panel to 05.0000 MHz.

(14) Using scope, check for 10.5 MHz signal
at level of .2 volt peak-to-peak minimum on J112 pin
H and for 3 MHz signal of approximately 90 mv peak-
to-peak at J112 pin D.

(15) Adjust potentiometer R71 to mid-posi-
tion; tune transformer T12 for maximum indication on
meter (meter still on TP7 or TP9).

(16) Remove 3 MHz Balanced mixer Z108
from unit and connect Millivac meter to junction of
resistors R73 and R75, observing proper ground.

(17) Adjust potentiometer R71 for minimum
indication on meter; return all frequency dials on
front panel to blank position.

(18) Using Millivac meter, check for 40 MHz
signal at approximately 50 mv rms level at J112 pin
B

(19) Connect meter to transformer T3
secondary, observing proper ground, and tune trans-
formers T1, T2 and T3 for maximum indication.

(20) Connect Lavoie LA-40 spectrum analy-
zer to TP7 and adjust potentiometer R36 to one ex-
treme position. Tune capacitors C20, C26 and C31
for maximum 120 MHz indication on analyzer.

(21) Connect Lavoie LA-40 analyzer to TP3
and adjust potentiometer R36 for minimum 120 MHz
indication. Plug Z108 into unit and adjust frequency
dials on front panel to 05,5000 MHz,

(22) Adjust capacitors C37 and C42 for maxi-
mum 133.5 MHz indication on analyzer.

(23) Connect analyzer to TP4 and adjust ca-
pacitors C48, C42 and C37 for maximum 133.5 MHz
indication. Connect analyzer to TP5 and adjust capa-
citors C54, C48, C42 and C37 for maximum 133.5

006692046

MHz indication. Connect analyzer to TP6 and adjust
capacitors C60, C54, C48, C42 and C37 for maxi-
mum 133.5 MHz indication.

(24) Replace step generator Z113 and con-
nect scope to J112 pin R. There should be an output
level of 0.2 volt minimum at a frequency corres-
ponding to the front panel frequency controls.

(25) Connect a 0-10 volt power supply
between J112 pin 10 (+) and ground (-). Increase
voltage from O to 10 volts. The output level indica-
tion on scope should drop to zero as the voltage
increases from 6.5 to 8.5 volts.

o. RF OUTPUT Z115. Align the rf output as
follows:

NOTE

Do not attempt to adjust RF card
without first performing step (12)
of subparagraph c.

(1) Before inserting card into unit, adjust
potentiometers R1, R2 and R4 for maximum resist-
ance. Turn RF OUTPUT control on front panel fully
ccw. Insert Z115 into unit. Re-check power supply
voltages and readjust as outlined in subparagraph c.

(2) Turn METER switch to Q1 position. On
RF output card, adjust potentiometer R4 until front
panel MONITOR reads in the center of the green
region marked Q1.

(3) Turn METER switch to Q2 and adjust
potentiometer R2 until MONITOR meter reads in the
center of the green region marked Q2.

(4) Turn METER switch to Q3 and adjust
potentiometer R1 until MONITOR meter on front
panel reads in the center of the green region marked
Q3.

(5) Connect 50-ohm load to RF OUT con-
nector on rear panel of unit and a Hewlett-Packard
Model 410B VTVM across the load. Turn ALDC
control on rear panel fully ccw and set frequency of
unit to 29.9999 MHz. Place short jumper from pin S
of J115 to pin B of J114.

(6) Connect scope to pin B of J115. Turn
RF OUTPUT on front panel until scope reads 220 mv
peak-to-peak. Hewlett-Packard meter should read
3.55 volts rms. Remove jumper and insert Z114 in-
to J114, Output should not change more than 0.2
volt.

(7) Using Simpson Model 260 meter, meas-
ure dc voltage at pin 12 of J115; it should vary from
0-12 vdc with the ALDC adjust control on rear panel
of unit. Return ALDC control fully ccw.

p. RF FILTER Z114. The rf filter should not
be field-adjusted;it must be returned to the factory
when alignment is required.

q. OVERALL ALIGNMENT. Perform an over-

all alioconmant nf the CHG/ Y 4 ac follnwe  aftar
Hunlhiv 81 v ;) i a Sy

all ali he CHG{ s followe, after
alignment of the individual PC cards:
(1) Connect CHG( )-4 and CMR( )-4
(or 1.75MHz source) as shown in figure 5-4,
(2) Make the following preliminary checks
and adjustments:
(a) Check power supply voltages and
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readjust if necessary as outlined in subparagraph c.
(b) All cards aligned and inserted.
(¢) RF OUTPUT control (R103) fully
ccw.
(d) Output frequency selector controls
set to 29.9999 MHz,
. (¢) MODE switch on CMR( )-4 to PTT.
(f) Carrier suppression on CMR( )-4
to 0.
(g) All four (4) priority controls on
)-4 fully ccw.
(h) Two-tone generator connected to all
four (4) channels on rear panel of CMR( )-4.
(i) METER switch on front panel of

CME(

CHG( )-4 to Q1.
(j) ALDC control on rear panel of
CHG( )-4 fully ccw.

With Lavoie Analyzer, neutralize spectrum
generator card and comb filter cards as follows:

(3) Place Z101 on extender card and connect
Lavoie Model LA-40 spectrum analyzer to J101 pin 8
and ground lead to pinJ. Adjust analyzer for 12 MHz
display. Adjust capacitor C56 so that 11 MHz and 13
MHz are at least =80 db from 12 MHz level.

(4) Set frequency on front panel to 0.9999
MHz and connect analyzer to J101 pin P and ground
lead to pin R. Display 13 MHz. Adjust capacitor C80
so that 12 MHz and 14 MHz are at least -80 db from
13 MHz level. Return frequency to 1.9999 MHz.

(5) Connect analyzer to J101 pin S and
ground lead to pin 15. Display 8 MHz. Adjust capa-
citor C64 so that 7T MHz znd 9 MHz are at least -80 db
from 8 MHz level.

(6) Place Z101 into unit and place Z102 on
extender card. Remove comb filter B, Z103, from
unit. Connect analyzer to J102 pin J and ground lead
to pin 8. Display 1 MHz. Adjust capacitor C68 so that
100 kHz spurs above and below 1 mc are at least -80
db from 1 MHz level.

(7 Repeat step (6) using 1.2 MHz, pin P and
ground lead to pin 13, and capacitor C69.

(8) Repeat step (6) using 1.4 MHz, pin F and
ground lead to pin 5, and capacitor C70,

(9) Repeat step (8) using 1.6 MHz, pin L and
ground lead to pin 10, and capacitor C71.

(10) Repeat step (6) using 1.8 MHz, pin 4 and
ground lead to pin D, and capacitor C72.

(11) Place Z103 on extender card and remove
comb filter A, 7102, from unit. Connect analyzer to
J103 pin J and ground lead to pin 8. Display 1.1 MHz.
Adjust capacitor C68 so that 100 kHz spurs above and
below 1.1 MHz are at least -80 db from 1.1 MHz
level.

(12) Repeat step (11) using 1.3 MHz, pin P and

ground lead to pin 13, and capacitor C69.

(13) Repeat step (11) using 1.5 MHz, pin F and

ground lead to pin 5, and capacitor C70.

(14) Repeat step (11) using 1.7 MHz, pin L and

ground lead to pin 10, and capacitor C71.

(15) Repeat step (11) using 1.9 MHz, pin 4 and
ground lead to pin D, and capacitor C72.

(16) Turn METER switch to Q1 position.
Front panel meter should read in the green region
marked Q1.

(17) Turn METER switch to Q2 position.
Front panel meter should read in the green region
marked Q2.
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. (¥8) Turn METER switch to Q3 position.
Front panel meter should read in the green region
marked Q3.

(19) Connect dummy load to J124 of CHG( )-
4; monitor with ac VTVM.

(20) Connect spectrum analyzer to J125 of
CHG( )-4.

(21) Select two-tone on two-tone generator.
Increase level until channel activity indicators light
on CMR( )-4.

(22) Turn carrier suppression on CMR( )-4
to full. Set channel A1l priority control to full cw.
Adjust analyzer for a two-tone presenation at the fre-
quency selected on CHG( )-4. RF OUTPUT control
should be set to give 3.5 volts indication on ac VITVM
that is monitoring dummy load. Distortion should be
-45 db. This method is used to check distortion at
all prescribed frequencies. Repeat above for all
channels. Return all channel priority controls to
full ccw.

(23) Turn RF OUTPUT control on CHG( )-4
to fully ccw. Turn carrier suppression switch on
CMR( )-4 to 0. Turn level control of TTG full ccw.
Turn MODE switch of CMR( )-4 to PTT. Short PTT
terminals on rear of CMR({ )-4. Adj%st RF OUTPUT
control on CHG( )-4 to give a 3.5 volt indication on
ac VTVM monitoring dummy load. Adjust analyzer
for a full-scale, single-tone presenation. Unshort
PTT terminals. Carrier suppression should be
-55 db.

5-4. REPAIR OF PRINTED CIRCUITRY.

a. INTRODUCTION. Repair of the chassis-
mounted power supply circuitry follows standard
laboratory procedures. Repair of printed circuit
cards and card receptacle wiring, however, requires
the special tools and techniques as outlined here.
Section 6, Parts List, lists all replaceable parts and
their circuit symbol numbers. These symbol numbers
are shown on the schematic /parts location drawings
in Section 7.

NOTE -

Replacement of parts on the printed
circuit boards requires the special
tools and techniques described in
paragraph 5-4 d.

b. REPLACEMENT OF PARTS. When replac-
ing a part on a board, it is necessary to remove the
old part from the board by melting the solder on all
the component pins. Soldering the new part to the
board is done pin-by-pin with conventional methods.

c. CHECKING PRINTED CIRCUIT CONDUCT-
ORS. Breaks in the conducting strip (foil) on a printed
circuit board can cause permanent or intermittent
trouble. In many instances, these breaks will be so
small that they cannot be detected by the naked eye.
These invisible cracks (breaks) can be located only
with the aid of a powerful magnifying glass.

To check out and locate trouble in the con-
ducting strips of a printed circuit board, set up a
multimeter (one which does not use a current in excess
of 1 ma) for making point-to-point resistance tests,
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using needle probes. Insert one point into the conduct-
ing strip, close to the end of terminal, and place the
other probe on the terminal or opposite end of the con-
ducting strip. The multimeter should indicate continu-
ity. If the multimeter indicates an open circuit, drag
the probe along the strip (or, if the conducting strip is
coated, puncture the coating at intervals) until the
multimeter indicates continuity. Mark this area; then
use a magnifying glass to locate the fault in the con-
ductor.

CAUTION

Before using an ohmmeter for testing
a circuit containing transistors or
other voltage-sensitive semiconductors,
check the current it passes under test

~ AT MY

on all ranges. DO NOT use a range
that passes more than 1 ma.

d. REPAIR OF PRINTED CONDUCTORS. If the
break in the conductor strip is small, lightly scrape
away any coating covering the area of the conducting
strip to be repaired. Clean the area with a firm-
bristly brush and approved solvent. Then repair the
cracked or broken area of the conducting strip by
flowing solder over the break. Considerable care
must be exercised to keep the solder from flowing on-
to an adjacent strip.
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If a strip is burned out, or fused, cut and
remove the damaged strip. Connect a length of
insulated wire across the breach or from solder-point
to solder-point.

After the repairs are completed, clean the
repaired area with a stiff brush and solvent. Allow
the board to dry thoroughly, and then coat the re-
paired area with an epoxy resin or similar compound.
This coating not only will protect the repaired area,
but will also help to strengthen it.

CAUTION

After repairs, check the board for
solder drippings; they may cause
shorts.

Frequently, a low-resistance leakage path
will be created by moisture and/or dirt that has car-
bonized onto the phenolic board. This leakage can be
detected by measuring the suspected circuit with a
multimeter. To overcome this condition, thoroughly
clean the carbonized area with solvent and a stiff
brush. If this does not remove it, use a scraping
tool (spade end of a solder-air tool or its equivalent)
to remove the carbon or drill a hole through the leak-
age path to break the continuity of the leakage. When
the drilling method is used, be careful not to drill
into a part mounted on the other side.
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SECTION 6
PARTS LIST

INTRODUCTION

identified by a reference designation and TMC part number.

The parts list presented in this section is a cross-reference list of parts

In most cases, parts

appearing on schematic diagrams are assigned reference designations in accord-
ance with MIL-STD-16. Wherever practicable, the reference designation is marked

on the equipment,

close to the part it identifies.

In most cases,

electro-mechanical parts have TMC part numbers stamped on them.

mechanical and

To expedite delivery when ordering any part, specify the following:

a. Reference symbol.

b. Description as indicated

c. TMC part number.

in parts list.

d. Model and serial numbers of the equipment containing the
part being replaced; this can be obtained from the equip-

ment nameplate.

For replacement parts not covered by warranty (refer to warranty sheet in
front of manual), address all purchase orders to:

The Technical Materiel Corporation

Attention: Sales Department
700 Fenimore Road
Mamaroneck, New York

MIXER DIVIDER, (A-4475)

STEP GENERATOR A, (A-4487).
MIXER FINAL, (A-4479)
SPECTRUM GENERATOR, (A-4480).
MIXER DIVIDER % BD, (A-4487).
COMB FILTER A, (A-4500)

COMB FILTER B, (A-4501)

RF OUTPUT, (A-4502)

STEP GENERATOR B, (A-4504).
TRANSLATOR, (A-4505).

STEP GENERATOR C, (A-4506).
OUTPUT FILTER (A-4654). .
3 MHz BALANCED MIXER (A-4697) .
1.25 MHz GENERATOR (A-4698) .
120 MHz GENERATOR (A-4600).

RESISTOR BOARD ASSEMBLY (A-4592).
RESISTOR BOARD ASSEMBLY (A-4593).

HEAT SINK ASSEMBLY (BMA-173).

FILTER (A-4507)
PC BROARD "A" (A-45

DS

1
PC BOARD "B" (A-451

/
DALTD QITODT YV /A 1 3\

POWER SUPPLY (AP-142)

FILTER, SWITCHABLE (A- 4751)

.)LA.)I\)

.

BRACKET ASSEMBLY, SWITCH (BMA- 459).

CHASSIS ASSEMBLY, MAIN (AX-676)
CHASSIS COMPONENTS (BMA-256).

1

t
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MIXER DIVIDER

A-LYT5

REF T™C
SYMBOL DESCRIPTION PART NUMBER
c2201 Capacitor, Fixed, Ceramic, 1000 uuf, GMV, 500 WVDC CC100-29
C2202 Same as C2201
thru
C2205
C2206 Capacitor, Fixed, Mica, 220 uuf, *2%, 500 WVDC CM111F221G5S
C2207 Same as C2201
2208 Capacitor, Fixed, Mica, 1200 uuf, #3%%, 500 WVDC CM11SF122D58
C2209 Not used
C2210 Not used
C2211 Same as C2206
C2212 Same as C2206
C2213 Capacitor, Fixed, Mica, 5 uuf, *#10%, 500 WVDC CM111CO50K5S
C221hL Same as C2201
thru
C2217
C2218 Same as C2206
C2219 Same as C2213
02220 Same as (C2201
C2221 Same as C2206
C2222 Same as C2201
thru
C2225
C2226 Capacitor, Fixed, Mica, 180 uuf, *2%, 500 WVDC CM111F181G5S
Cc227 Not used
C2228 Same as C2201
C2229 Capacitor, Fixed, Mica, 1500 uuf, 5%, 500 WVDC CM112F152D5S
C2230 Same as C2229
C2231 Capacitor, Fixed, Mica, 130 uuf, *2%, 500 WVDC CM111F131J5S

6-2

006692046




MIXER DIVIDER

A-4475

REF TMC
SYMBOL DESCRIPTION PART NUMBER
C2232 Capacitor, Fixed, Mica, 12 uuf, *5%, 500 WVDC CM111C120J5S
C2233 Same as C2231
C2234 Same as C2201
thru
C2236
C2237 Same as C2231
C2238 Same as C2201
C2239 Same as (2231
C2240 Same as (C2232
c2241 Same as C2201
thru
c224y
c22u5 Same as C2231
C2246 Same as C2201
thru
C2249
C2250 Capacitor, Fixed, Mica, .0l uf, *20%, 500 WVDC CC100-41
C2251 Same as C2250
C2252 Same as C2250
C2253 Same as (2208
C2254 Not used
thru
C2262
c2263 Same as C2208
C2264 Same as C2201
thru
C2269
C2270 Same as 2206
C2271 Same as C2201
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MIXER DIVIDER

A-U4475
REF T™™C
SYMBOL DESCRIPTION PART NUMBER
C2272 Same as (C2206
C2273 Same as C2213
C2274 Same as C2206
C2275 Same as C2201
thru
C2278
C2279 Same as €2206
C2280 Same as €2206
2280 Same as C2213
2281 Same as C2201
C2282 Same as C2206
2283 Same as C2201
thru
2286
2287 Same as C2226
C2288 Same as C2201
2289 Not used
C2290 Same as 2229
C2291 Same as €2229
C2292 Same as C2231
C2233 Same as (2232
€229y Same as C2231
C2295 Same as C2201
thru
2297
C2298 Same as C2231
C2299 Same as C2201

6-4
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MIXER DIVIDER

A-4475
REF T™MC

SYMBOL DESCRIPTION PART NUMBER

C2300 Same as C2231

C2301 Same as 2232

C2302 Same as C2201

thru

C2305

2306 Same as C2231

C2307 Same as 2201

thru

C2311

C2312 Same as (C2250

thru

C2314

C2315 Same as C2208

CR2201 Semiconductor Device Diode DD139

CR2202 Same as CR2201

thru

CR2204

CR2205 Semiconductor, Device Diode IN752

CR2210 Same as CR2205

Ll Coil, Radio Frequency, fixed, 8.2 uh, *10%, molded CL275-8R2
case

L2 Coil, Radio Frequency, fixed, 120 uh, *10%, molded CL275-121
case

L3 Coil, Radio Frequency, fixed, 220 uh, *10%, molded CL275221
case

L4 Coil, Radio Frequency, fixed, 15 uh, *10%, molded CL275-150
case

L5 Same as L2

L6 ‘| Same as L1

L7 Same as L2

006692046
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MIXER DIVIDER

A-LL475
REF T™C
SYMBOL DESCRIPTION PART NUMBER
L8 Same as L3
L9 Same as Liu
Ql Transistor 2N3646
Q2 Same as Ql
thru
Q14
R1 Resistor, Fixed, Composition, 390 ohms, *5%, % watt | RCO7GF391J
R2 Resistor, Fixed, Composition, 56 ohms, *5%, % watt RCO7GF560J
R3 Resistor, Fixed, Composition, 1500 ohms, *5%, Yhwatt | RCO7GFl52J
R4 Resistor, Fixed, Composition, 8200 ohms, *5%, ¥watt | RCO7GF822J
R5 Resistor, Fixed, Composition, 680 ohms, *5%, % watt | RCO7GF681J
R6 Resistor, Fixed, Composition, 330 ohms, *5%, % watt | RCO7GF331J
R7 Resistor, Fixed, Composition, 15 ohms, *5%, % watt RCO7GF150J
R8 Resistor, Fixed, Composition, 120 ohms, *5%, ¥ watt | RCO7GF121J
R9 Resistor, Variable, Composition, 500 ohms, #30%, RV124-1-501
0.5 watts
R10 Resistor, Fixed, Composition, 1000 ohms, *5%, ¥watt | RCO7GF102J
R11 Same as Rl
R12 Resistor, Fixed, Composition, 27000 ohms, *5%, RCO7GF273J
% watt
R13 Resistor, Fixed, Composition, 3300 ohms, *5%, Wwatt | RCO7GF332J
R14 Resistor, Fixed, Composition, 470 ohms, *5%, % watt | RCO7GF471J
R15 Same as R7
R16 Same as R6
R17 Same as R5 ¢
R18 Resistor, Fixed, Composition, 4700 ohms, *5%, ¥watt |RCO7GF472J

6-6
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MIXER DIVIDER

A-L1475
REF T™MC

SYMBOL DESCRIPTION PART NUMBER

R19 Resistor, Fixed, Composition, 10000 ohms, *5%, RCO7GF103J
% watt

R20 Same as R5

R21 Same as R6

R22 Resistor, Fixed, Composition, 47 ohms, *5%, Ywatt RCO7GF470J

R23 Same as R9

R24 Resistor, Fixed, Composition, 6800 ohms, *5%, RCO7GF682J
L watt

R25 Same as R13

R26 Same as R12

R27 Same as R10

R28 Same as R7

R29 Resistor, Fixed, Composition, 560 ohms, *5%, Ywatt RCO7GF561J

R30 Same as R2u4

R31 Resistor, Fixed, Composition, 270 ohms, *5%, Mwatt RCO7GF271J

R32 Same as R13

R33 Resistor, Fixed, Composition, 18000 ohms, *5%, RCO7Gr183J
% watt

R34 Same as R10

R35 Same as R7

R36 Same as R29

R37 Resistor, Fixed, Composition, 220 ohms, *5%, Ywatt RCO7GF221Jd

R38 Resistor, Fixed, Composition, 100000 ohms, +5%, RCO7GF10u4T
% watt

R39 Same as R38
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MIXER DIVIDER

A-4475
REF TMC

SYMBOL DESCRIPTION PART NUMBER

R4O Resistor, Fixed, Composition, 2200 ohms, *5%, RCO7GF222J
% watt

R4l Same as R19

R42 Resistor, Fixed, Composition, 3900 ohms, #5%, RCO7GF392J
% watt

R43 Resistor, Fixed, Composition, 100 ohms, *5%, RC20GF101J
% watt

Ru4 Same as RUO

R4S Same as R5

RuU46 Same as R8

RY7 Same as R1

R4u48 Same as R2

R49 Same as R3

R50 Same as RU

R51 Same as R5

R52 Same as R7

R53 Same as Rb6

RS54 Same as R9Y

R55 Same as R10

R56 Same as R1

R57 Same as R13

R58 Same as R12

R59 Same as R10

R60 Same as R7

R61 Same as R1h4

6-8
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MIXER DIVIDER

A-Lu75

REF TMC
SYMBOL DESCRIPTION PART NUMBER
R62 Same as R6
R63 Same as R5
R64 Same as R18
R65 Same as R19
R66 Same as RS
R67 Same as R6
R68 Same as R22
R69 Same as RS9
R70 Same as R2u4
R71 Same as R13
R72 Same as R12
R73 Same as R10
R74 Same as R7
R75 Same as R29
R76 Same as R24
R77 Same as R31
R78 Same as R13
R79 Same as R33
R80 Same as R10
R81 Same as R7
R82 Same as R29
R83 Resistor, Fixed, Composition, 220 ohms, +5%, Lwatt RC20GF221J
R8N Same as R3S
R85 Same as R38
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MIXER DIVIDER

A-4475
REF TMC
SYMBOL DESCRIPTION PART NUMBER
R86 Same as RHO
R87 Same as R19
R88 Same as Ru2
R89 Same as RU3
RS0 Same as RUO
R9O1 Same as R5
R92 Same as R10
thru
RS4
R95 Resistor, Fixed, Composition, 18 ohms, +5%, kwatt RCO7GF180J
R96 Same as R29
R97 Same as R29
R98 Same as RI10
R399 Same as R10
R100 Same as R29
R101 Same as R29
R102 Same as R29
Tl Transformer, Radio Frequency, tuned TT285-U
T2 Transformer, Radio Frequency, tuned TT285-2
T3 Same as T2
thru
T5
T6 Transformer, Radio Frequency, tuned TT285-17
T7 Transformer, Radio Frequency, tuned TT285-3
T8 Same as Tl
T9 Same as T7
6-10
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MIXER DIVIDER

A-4475

REF T™MC
SYMBOL DESCRIPTION PART NUMBER
T10 Same as Tl
thru
T12
T13 Same as T2
thru
T16
T17 Same as T6
T18 Sameaas T7
T19 Same as T1
T20 Same as T7
T21 Same as Tl
T22 Same as Tl
Z Network, Decade Counter NW13h
Z22 Same as Z1
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STEP GENERATOR A A-4478

REF ™C
SYMBOL DESCRIPTION PART NUMBER
Cl Capacitor, Fixed, Ceramic, 1,000 uuf, GMV, 500 WVDC CC100-29
Cc2 Same as Cl
thru
C5
C6 Capacitor, Fixed, Mica, 120 uuf, *2%, 500 WVDC CM111F121G5S
C7 Same as Cl
thru
C9
Cl10 Capacitor, Fixed, Mica, 150 uuf, *1%, 500 WVDC CM111F151F5S
Cll Capacitor, Fixed, Mica, 5 uuf, *10%, 500 WVDC CM111C050K55
Cl2 Same as C10
C13 Capacitor, Fixed, Ceramic, 20,000 uuf, +80-20%, CC100-40
25 WVDC
Clu4 Same as Cl
thru
c17
Cc18 Same as Cl10
C19 Same as Cl1l1l
C20 Same as C10
c21 Same as Cl
thru
c24
C25 Same as Cl10
C26 Same as Cll
C27 Same as C10
C28 Same as Cl
thru
C30
Cc31 Capacitor, Fixed, Mica, 47 uuf, +2%, 500 WVDC CM111E470GSS
6-12
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STEP GENERATOR A A-4478

REF T™C
SYMBOL DESCRIPTION PART NUMBER
C32 Same as C1
C33 Same as C1l
C34 Same as C13
C35 Capacitor, Fixed, Ceramic, .1 uf, +80-20%, 100 WVDC |CC1l00-28 }
C36 Same as C35
thru
C39
Cl0 Capacitor, Fixed, Mica, 620 uuf, #%%, 500 WVDC CM111F621D5S
!
i
cul Same as CH0 i
thru
cu3
Chy Same as C10
Cyhs Same as Cl1l
CL6 Same as C10
cu7 Same as C13 i
cu8 Same as C1
thru
C51
|
C52 Same as C10 j
|
|
C53 Same as Cll |
Cc54 Same as C10 :
C55 Same as Cl
thru
C58
C59 Same as Cl1l0
Ce0 Same as Cll
Cél Same as CI10
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STEP GENERATOR A A-4478

REF T™™C

SYMBOL DESCRIPTION PART NUMBER
C62 Same as Cl
thru
C65
C66 Same as C31
Co67 Same as C13
C68 Same as Cl
C69 Same as C35
C70 Not Used
thru
C72
C73 Same as Cl
thru
C77
Cc78 Same as C10
C79 Same as C1
thru
Cc81
C82 Same as C6
C83 Same as C1l1
C84 Same as C6
C85 Same as C13
C86 Same as Cl
thru
C89
C30 Same as C6
C91l Same as C1l
C92 Same as Cb6
C33 Same as Cl
thru
C96

6~14
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STEP GENERATOR A A-u44L78

REF T™C
SYMBOL DESCRIPTION PART NUMBER
c97 Same as C6
ca8 Same as Cll
CS9% Same as Cb6
C100 Same as Cl
thru
C1l03
clou Capacitor, Fixed, Mica, 68 uuf, +1%, 500 WVDC CM111E680J5S
C105 Same as Cl
Cl06 Same as C13
Ccl1l07 Same as C6
C108 Same as Cll
C109 Same as C6
Cl10 Same as C13
Clli Same as Cl
thru
Cllh
Cl15 Same as C6
Cll6 Same as Cl1l
C117 Same as C6
Cili8 Same as Cl
thru
Cl21
Cl22 Same as Cb6
C123 Same as Cll
Cl24 Same as C6
€125 Same as Cl
thru
Ccl127
006692046
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STEP GENERATOR A A-4478

REF T™C
SYMBOL DESCRIPTION PART NUMBER
Cl28 Same as ClO04
C129 Same as Cl
C1l30 Same as C13
Cl31 Same as Cl
C132 Capacitor, Fixed, Ceramic, 100 uuf, GMV, 500 WVDC CC100-30
C133 Same as Cl
CR1 Semiconductor, Device, Diode DD139
CR2 Same as CR1
thru
CRY4
CR5 Semiconductor, Device, Diode IN91U
CR6 Same as CR5
thru
CR12
L1 Coil, Radio Frequency, Fixed, 120 uh, *10%, CL275-121
molded case
L2 Same as L1
thru
L5
L6 Coil, Radio Frequency, fixed, 2200 uh, *10%, CL275-222
molded case
L7 Same as L6
L8 Coil, Radio Frequency, fixed, 12 uh, *10%, CL275-120
molded case
L9 Same as L8
L10 Same as L1
thru
L20
Q1 Transistor 2N3646
6-16
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STEP GENERATOR A A-4478

REF T™C

SYMBOL DESCRIPTION T,

Q2 Same as Ql

thru

Q15

R1 Resistor, Variable, Composition, 100 ohms, *30%, RV124-~1-101
0.5 watts

R2 Resistor, Fixed, Composition, 8200 ohms, *5%, RCO7GF822J
% watt

R3 Resistor, Fixed, Composition, 1000 ohms, *5%, RCO7GF102J
% watt

R4 Resistor, Fixed, Composition, 330 ohms, *5%, % watt |RCO7GF331J

RS Resistor, Fixed, Composition, 47 ohms, *5%, % watt |RCO7GF470J

R6 Resistor, Fixed, Composition, 68 ohms, *5%, % watt |RCO7GF680J

R7 Resistor, Variable, Composition, 500 ohms, *30%, RV124-1-501
0.5 watts

R8 Resistor, Fixed, Composition, 100 ohms, *5%, % watt [RCO7GF101J

RS Same as RS8

R10 Same as R2

R11 Same as R3

R12 Same as R4

R13 Resistor, Fixed, Composition, 1800 ohms, +5%, RCO7GF182J
% watt

R14 Resistor, Fixed, Composition, 15 ohms, #5%, % watt |RCO7GF150J

R15 Resistor, Fixed, Composition, 180 ohms, *5%, % watt [RCO7GF181J

R16 Same as R2

R17 Same as R3

R18 Same as R4

R19 Same as R13

006692046
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STEP GENERATOR A A-4478

REF T™C
SYMBOL DESCRIPTION PART NUMBER
R20 Resistor, Fixed, Composition, 22 ohms, *5%, % watt |RCO7GF220J
R21 Resistor, Fixed, Composition, 120 ohms, *5%, % watt |[RCO7GF121J
R22 Resistor, Fixed, Composition, 12000 ohms, *5%, RCO7GF123J

% watt

R23 Same as R13
R24 Resistor, Fixed, Composition, 820 ohms, *5%, % watt |RCO7GF821J
R25 Same as R8
R26 Resistor, Fixed, Composition, 27 ohms, *5%, ¥ watt |RCO7GF270J
R27 Same as R15
R28 Same as R1
R29 Same as R4
R30 Same as R2
R31 Same as R3
R32 Same as R6
R33 Same as R21
R34 Same as R21
R35 Same as R2
R36 Same as R3
R37 Same as RU
R38 Same as R13
R39 Same as R14
RLO Same as R15
R41 Same as R2
RY2 Same as R3
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STEP GENERATOR A A-4478

REF T™C

SYMBOL DESCRIPTION PART NUMBER
RU3 Same as Ru
RAL Same as R13
R45 Same as R20
RU46 Same as R21
RU7 Same as R22
R48 Same as R13
RU49 Same as R24
R50 Same as R8 ;
R51 Same as R26
R52 Same as R15
R53 Resistor, Fixed, Composition, 10 ohms, *5%, % watt |RCO7GF100J
RS54 Not used
thru ;
R60 |
R61 Same as R1 |
R62 Same as R2 i
R63 Same as R3 %
RO4 Same as RY |
R65 Same as R5
R66 Same as R6
R67 Same as R7
RE8 Same as R8
R69 Same as R8
R70 Same as R2
R71 Same as R3

006692046
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STEP GENERATOR A A-LA478

REF T™C
SYMBOL DESCRIPTION PART NUMBER
R72 Same as RUW
R73 Same as R13
R74 Same as R1h
R75 Same as R15
R76 Same as R2
R77 Same as R3
R78 Same as R4
R79 Same as RI13
R8O Same as R20
R81 Same as R21
R82 Same as R22
R83 Same as R13
R84 Same as R24
R85 Same as R8
R86 Same as R26
R87 Same as R15
R88 Same as R2
R89 Same as R3
R90 Same as R
R91 Same as R13
R92 Same as R1h
R93 Same as R15
R9Y4 Same as R2
R35 Same as R3
6-20
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STEP GENERATOR A A-4478

REF ™C
SYMBOL DESCRIPTION PART NUMBER
R96 Same as RbL
R97 Same as R13
R98 Same as R20
R99 Same as R21
R100 Same as R22
R101 Same as R13
R102 Same as R24
R103 Same as R8
R104 Same as R26
R105 Same as R15
R106 Same as R21
thru
R108
R109 Same as R8
thru
R112
T1 Transformer, Radio Frequency, tuned TT287-19
T2 Transformer, Radio Frequency, tuned TT287-5
T3 Transformer, Radio Frequency, tuned TT287-3
Th Transformer, Radio Frequency, tuned TT287~4
T5 Same as T3
T6 Same as T4
T7 Same as T3
T8 Transformer, Radio Frequency, tuned ITT287-20
T9 Transformer, Radio Frequency, fixed 17221
T10 Same as T2
006692046
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STEP GENERATOR A A-u4u78

REF T™C
SYMBOL DESCRIPTION PART NUMBER
T1ll Same as T3
T12 Same as T4
T13 Same as T3
T14 Same as Tu4
T15 Same as T3
T16 Same as T8
T17 Same as T1
T18 Transformer, Radio Frequency, tuned, TT287-15
T19 Transformer, Radio Frequency, tuned TT287-13
T20 Transformer, Radio Frequency, tuned TT287-14
T21 Same as T19
T22 Same as T20
T23 Same as T18
T24 Same as T8
T25 Same as T18
T26 Same as T19
T27 Same as T20
T28 Same as T19
T29 Same as T20
T30 Same as T19
T31 Same as T8
6=-22
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MIXER FINAL A-4479

SY:IEBF;)L DESCRIPTION PA RTT TTE‘ MBER
Ccl Capacitor, Fixed, Ceramic, 1,000 uuf, GMV, 500 WVDC |[CC100-29
Cc2 Same as Cl
C3 Capacitor, Fixed, Mica, 220 uuf, *2%, 500 WVDC CM111F221G5S
Cl Same as C1
thru
c7
c8 Capacitor, Fixed, Mica, 1,200 uuf, *5%, 500 WVDC CM112F122J5S
C9 Not used
Clo Same as C3
Cl1 Capacitor, Fixed, Mica, 5 uuf, +10%, 500 WVDC CM111C050K5S
C12 Same as C3
C13 Same as Cl
Clu Same as C1l
C15 Capacitor, Fixed, Mica, 270 uuf, *1%, 500 WVDC CM111F271F5S
Clo Same as Cl1
C17 Same as C3
C18 Same as Cl
C19 Same as Cl
C20 Same as C3
C21 Same as Cl
Cc22 Capacitor, Fixed, Mica, 1,500 uuf, #%%, 500 WVDC CM112F152DS
23 Same as (22
C24 Capacitor, Fixed, Mica, 130 uuf, *2%, 500 WVDC CM111F131G5S
C25 Capacitor, Fixed, Mica, 12 uuf, *5%, 500 WVDC CM111C120J5S
C26 Same as C2Wu
Cc27 Same as Cl
006692046
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MIXER FINAL A-4479

REF TMC
SYMBOL DESCRIPTION PART NUMBER
Cc28 Same as C24
C29 Same as Cl
C30 Same as C2u
C31 Same as C25
C32 Same as Cl
C33 Same as C1l
C34 Not used
C35 Same as C1
C36 Capacitor, Variable, Ceramic, 9 to 35 uuf, 100 WVDC [CV11l2-2
C37 Capacitor, Fixed, Ceramic, 20000 uuf, +80-20%, CC100-40
25 WVDC
C38 Same as C37
thru
Chy
Cu5s Capacitor, Fixed, Mica, 200 uuf, +5%, 500 WVDC CM111F201J5S
C4o6 Same as Cl
Ccu7 Same as C1
cus8 Same as C36
Cu9 Same as C1l
thru
C51
C52 Same as Cu5b
C53 Same as C25
Csh Same as C1l
C55 Same as C1
C56 Same as Cll
C57 Same as C3
6-24
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MIXER FINAL A-4479

REF TMC

SYMBOL DESCRIPTION PART NUMBER

C58 Same as Cl

thru

Co6l

CR1 Semiconductor, Device, Diode DD139

CR2 Same as CR1

thru

CRL 3

CRS Semiconductor Device, Diode 1INu86Y f

CRG Same as CR5

CR7 Same as CRS :

L1 Not used '

L2 Coil, Radio Frequency, fixed, 8.2 uh, *10%, molded CL275-8.,2
case

L3 Coil, Radio Frequency, fixed, 120 uh, +10%, molded CL275-121 i
case ;

L4 Same as L3

thru

L12

Q1 Transistor 2N3646 .

Q2 Same as QL1 |

thru |

06

R1 Resistor, Fixed, Composition, 390 dms, #5%, % watt | RCO70OF391J :

R2 Resistor, Fixed, Composition, 56 ohms, *5%, % watt RCU7GF560J

R3 Resistor, Fixed, Composition, 8200 ohms, *5%, Ywatt | RCO7GF822J

R4 Resistor, Fixed, Composition, 2200 ohms, #5%, Ywatt | RCO7GF222J

RS Same as R1

R6 Resistor, Fixed, Composition, 220 ohms, *5%, % watt RCO/GF2217

R7 Resistor, Variable, Composition, 500 ohms, #30%, RV124-1-501
0.5 watts

R8 Same as Rb6
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MIXER FINAL A-u4479

REF T™MC

SYMBOL DESCRIPTION PART NUMBER
R9 Resistor, Fixed, Composition, 120 ohms, #5%, % watt | RCO7GF121J
R10 Resistor, Fixed, Composition, 1,800 ohms, *5%, *watt | RCO7GF182J
R11l Resistor, Fixed, Composition, 10000 ohms, #5%, %watt | RCO7GF103J
R12 Resistor, Fixed, Composition, 15 ohms, *5%, % watt RCO7GF150J
R13 Resistor, Fixed, Composition, 1000 ohms, #5%, % watt | RCO7GF102J
R1b4 Resistor, Fixed, Composition, 4700 ohms, *5%, % watt | RCO7GF472J
R15 Same as R11
R16 Same as R1
R17 Resistor, Fixed, Composition, 8.2 ohms, #5%, % watt | RCO7GF8R2J
R18 Same as R7
R19 Resistor, Fixed, Composition, 330 ohms, #5%, % watt | RCO7GF331J
R20 Resistor, Fixed, Composition, 470 ohms, *5%, % watt | RCO7GFu471J
R21 Resistor, Fixed, Composition, 47 ohms, 5%, % watt RCO7GF470J
R22 Resistor, Fixed, Composition, 6800 ohms, *5%, *watt | RCO7GF682J
R23 Resistor, Fixed, Composition, 3300 ohms, *5%, % watt | RCO7GF332J
R24 Resistor, Fixed, Composition, 12000 ohms, *5%, *mwatt | RCO7GF123J
R25 Resistor, Fixed, Composition, 560 ohms, *5%, % watt | RCO7GF561J
R26 Same as R22
R27 Resistor, Fixed, Composition, 270 ohms, #5%, % watt | RCO7GF271J
R28 Same as R22
R29 Resistor, Fixed, Composition, 33 ohms, *5%, % watt RCO7GF330J
R30 Same as R19
R31 Resistor, Fixed, Composition, 1 meg ohm, *5%, % watt | RCO7GF105J
R32 Resistor, Fixed, Composition, 47000 ohms, *5%, RCO7GF473J

% watt
R33 Same as R6
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MIXER FINAL A-4479

REF T™™C
SYMBOL DESCRIPTION PART NUMBER
R34 Same as R31
R35 Resistor, Fixed, Composition: 680 ohms, *5%, Ywatt RCO7GF681J
R36 Same as R13
R37 Same as R14
R38 Same as R19
R39 Same as R12
R4O Resistor, Fixed, Composition, 22 ohms, *5%, % watt RCO7GF220J
R41 Same as R29
Ru2 Same as R6 5
thru :
Ruy
RU45 Same as R27
RU4B Same as R24
R47 Same as R24
RU8 Resistor, Fixed, Composition, 1200 ohms, *5%, Ykwatt | RCO7Gr122J
R49 Resistor, Fixed, Composition, 180 ohms, *5%, % watt | RCO7GF181J
T1 Transformer, Radio Frequency, tuned TT285-4
T2 Transformer, Radio Frequency, tune<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>