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WARRANTY

R F Communications, Inc. warrants the equipment purchased hereunder to
be free from defect in material and workmanshipunder normal use and service,
when used for the purpose for whieh the same is designed, for a period of
one year from the dale of delivery, provided that notice of such defect is
given to R F Communications within sixty (60) days after the discovery
thereof and provided that inspection by R F Communications indicates Lhe
parts are defective to R F Communications’ reasonable satisfaction. R F
Communications’ obligations under this warranty are limited to the repair
or replacement of defective parts and the returnof such repaired or replaced
parts to the purchaser F.O.B factory. At R F Communications’ option,
apy defective part shall be returned to R F Communications’ factory for
inspection, properly packed and all expenses prepaid. No parts shall be re-
turped unless the purchaser [irst obtains a return authorization number,
which will be [urnished on request. Electrontubesare warranted in accordance
with the manufacturer’s standard tube warranty policy, which will be fur-
nished on request. Equipment furnished by R F Communications, but manu-
factured by another, bears only the warranty given by such other mapu-
Tacturer, which will be furnished op request. No warranties other than those
set forth in this section are given or are lo be implied with respect to the
equipment furpished hereunder and R F Communications shall in no event
be liable for consequential damages, or for loss, damage, or expense directly
or indirectly arising from the use of lthe products, or any inability to use
them either separately or in combination with other equipment or materials,
or from any other cause,

CORRESPONDENCE AND
PARTS ORDERING

Whenever writing about this unit or ordering parts, always refer to the
model and serial numbers and the approximate date of purchase. Special
parts should be ordered by the R F part number and the schematic designa-
tiop number. Standard parts can be obtained from your local parts distributor.

RETURN OF EQUIPMENT

No part shall be returned o R¥ Communicatlons Fleld Service Department unleas the
purchager [irat obtalns a return merchandise authorlzation number {(RM). This number
{a to be marked on the shipping contalner,

ACCESSORIES

From time to time, new accessories are added to our product line. Often,
these are a result of particular customer needs. Qur sales department will
be happy to discuss your requirements and suggest possible solutions.




TABLE OF CONTENTS

Chapter Page

1 GENERAL INFORMATION

1.1 Scope of Manual , . . . ... 1-1
1.2 Purpose . ........... 1-1
1.3 Description of

Components . . . .. .. ... 1-1
1.4 Technical Characteristics. 1-2
1.5 Accessories and Spares | .| 1-2

2 INSTALLATION

2.1 General. . . . ......... 2-1
2.2 Unpacking and

Inspection . .. ... ..... 2-1
2.3 Battery Charging . ... .. 2-1
2.4 Installing Dry Cells . , . .. 2-2
2.5 Attaching Battery Packs . . 2-3
2.6 Assembling

Manpack Station ., ., . ... 2-3
2.7 Site Selection . . . ... ... 2-3
2.8 1RF-334 Doublet

Antenna Erection ., ... .. 2-5

3 OPERATION

3.1 General ............ 3-1
3.2 Operating Controls,

Indicators, and

Connectors . ......... 3-1
3.3 Operation ., .......... 3-1

4 PRINCIPLES OF OPERATION

4.1 Functional

Description . . . . ... ... 4-1
4,2 Main Signal Flow . . .. .. 4-1
4.3 Frequency

Synthesizer Operation . . . 4-4

Chapter Page
4.4 Power Supplies. ... .. .. 4-5
4.5 Transmit/Receive Signal
Assembly Descriptions ., 4-6
4.6 TFrequency Synthesizer

Asscmbly Descriptions |, ,4-13

35 MAINTENANCE

1 tnonotno Q1 ¢n ot

[\ B |

=1 @ o L BN

e 4]

General . . . .. ...... 5-1
Test EQquipment |, , . . . . 5-1
Preventive Maintenance . = 5-1
Fuse Replacement . , |, . . 5-2
Chassis Removal |, . . . .. 5-2
Performance Test 5-2

Transmit Power Supply

Voltage Measurements . . . 5-3
Tube Replacement ., . | . 5-4
P.A. Bias Adjustment , . ., 5-4

6 SERVICING

o

.1

ol

Assembly Identification . . 6-1
Test Equipment and

Special Tools , ., , ... ... 6-1
PC Board Rcpair

Techmiques , . ... ..... 6-5
Troubleshooting

Techniques, , , ... ... .. 6-6
Locating the Faulty

Function Section _ , . . . .. 6-8
Servicing the Faulty

Assembly. . ... ... .. .. 6-15
Divider/Spectrum

Generator Assembly ... .6-18
11.6 MC Error Mixer
Asgsembly ........... 6-25



TABLE OF CONTENTS (Cont.)

Chapter Page Chapter Pagc
G.10 455 KC Error 6.17 Frequency Standard/Tun-
Mixer Assembly. ... . .. 6-27 ing Oscillator Assembly . 6-36
6.11 Translator Assembly . 6-28 6.18 SSB Filter Assembly
6.12 IF Amplifier Assembly . . 6-29 Alignment Procedure . . ., 6-36
6.13 Audio/Modulator G6.19 RI' Amplifier Assembly, . 6-37
Assembly . . ... ...... 6-31
6.14 VFO Assembly .. ... .. 6-32 7 PARTSLIST ... ... ... .. 7-1
6.15 Crystal Oscillators 6-33
6.16 ALC Assembly. . ... ... 6-35 8 C<“IRCUITDIAGRAMS ... 5-1
LIST OF ILLUSTRATIONS
Figure Page Figure DPage
1.1 RF-301P Packset .. ........ 1-0 6.4 Frequency Standard
1.2 RF-301P Packset Accessories ., .1-5 Qutput Waveformat J3 ... ... G6-19
2.1 Typical Manpack Configuration. . 2-4 6.5 Waveform at Base Q1 ., .. . .. 6-19
2,2 Typical Doublet Antenna 6.6 Waveform at Collector of Q1 . | 6-20
Installations .. ... ......... 2-6 6.7 Waveform at Collector ol Q14, . 6-20
3.1 RIF~-301P SSB Transceiver 6.8 Waveform at Eg4, MC
Front Panel . ... ... ....... 3-2 Spectrum Qutput . ... ... ... G-20
4.1 Receive Mode, Simplified G.9 Waveform at Collector of Q3 . . 6-20
Signal Flow Diagram . ... .. .. 4-2 6.10 Waveform at Base of Q106 .. 6-21
4,2 Transmit Mode, Simplificd 6.11 Waveform at Emitter of Q17 . . G-21
Signal Flow Diagram ... ..... 4-3 6.12 Waveform at E87, 100 KC
4.3 Frequency Synthesizer, Spectrum OQutput. . . . ... .. .. 6-22
Simplified Signal Ilow Diagram .4-5 6.13 Waveform at Collector of Q7 . . 6-22
4.4 Power Supply, Block Diagram . .4-0 6.14 Wavetorm at Collector of @9 . . 6-22
4.5 Block Diagram, Transmit/ G6.15 Waveform at Emitter of QL8 . . G-22
Receive Signal Flow . . .. .. .. 4-11 6.16 Waveform at E89, 10 KC
4.6 Block Diagram, Frequency Spectrum OQutput . .. .. .. ... -23
Synthesizer Signal Flow ... .. 1-12 6.17 Waveform at Collector of Q11, . 6-23
5.1 DC Voltage Test Points and 6.18 Waveform at Collector of Q13, . 6-23
PA Adjustment Location . .. ... 5-5 6.19 Waveform at Emitter of Q19. . . 6-23
G.1 Assembly Identification, 6.20 Waveform at Transformer
Top of Transcciver Chassis .6-2 Side of R61, 1 KC
G.2 Assembly Identification, Spectrum Qutput . ... ... ... G-24
Rottom of Transceiver Chassis. . 6-3 G.21  Variable Capacitors Shown
6.3 Fabricated Keying Test at Maximum Capacitance
Fixture .. ............... 6-5 Settings . . . ... .......... 6-38

ii




Figure

8.

Tahle
1.

oo o0
=1 & &

oo 00 0o oo oo GO oD

1

N

.10
.11
.12
.13
.14

1

LIST OF ILLUSTRATIONS (Cont.)

Page
Variable Capacitors Shown
at Maximum Capacitance
Settings, . . .. ............ B8-3
Divider/Spectrum Generator
Assembly. . .. ... ... . ..... 8~5
11.6 MC Error Mixer
Assembly ............... 8-7
455 KC Error Mixer
Assembly , .. ............ 8-9
Translator Assembly . .... .. 8-11
IF Amplifier Assembly ... ... 8-13
Audio/Modulator
Agsembly ............... 8-15
VFO Assembly . .......... 8-17
MC Oscillator Assembly . .. .. 8-19

100 KC Oscillator Assembly . . .8-21

10 KC Oscillator Assembly. . . . 8-22
1 KC Oscillator Assembly ... . 8-23
ALC Agsembly . ... ........ 8§-24
Audio Amplifier Assembly . .. .8-25

TIrigure

8.15

8.16

B.17

B.18

8.19

8.20

8.21
5,22

8.23
8.24

8.25

Transmit Power Amplifier
Agsembly. . ... ... ......
Transmit Power Supply
Rectifier Asscmhbly . . , . . ..
Transmit Power Supply
Capacitor Agssembly, . . . . ..
Transmit Power Supply
Transistor Assembly. . .. ..
Antenna Current Monitor
Agsembly ... .. ........
Frequency Standard/Tuning
Oscillator Assembly
SSB Filter Asscmbly . . . ...
Transmit Tuning Load
Agsembly
RF Amplifier Assembly . . . .
RF¥F-327 Rechargeable
Battery Pack . . .. ... .. ..
RF-328 Dry Cell

Battery Pack

LIST OF TABLES

Page
RF-301P 88B Transceiver
Nominal Characteristics . . . .. 1-3
Doublet Antenna, Length vs
Frequency . ... ........... 2-8
RIF-301P SS8B Transceiver,
Operating Controls,
Indicators, and Conncctors, . . . 3-2
Crystal Oscillator and
Spectrum Frequencies . . ... .. 4-15
Identification of Assemblies
and Components ... ........ 6-1
Fault Locating Chart, Directly
Identifiable Conditions . . ... .. 6-9
Troubleshooting Chart, Trans-
mitter Failures Only . . . ... .. G-9
Troubleshooting Chart, Trans~
mitter HI' Circuits . ., ... ... 6-10
Troubleshooting Chart,
Receive or Transmit and
Receive TFailures G-11

Table

6.6

G.7

Troubleshooting Chart,
Receive IT and Audio Tailures
and Transmit 1I" Failures . . .
Troubleshooting Chart, 1're-
guency Synthesizer Output
Checks . ... ............
Troubleshooting Chart,
Frequency Synthesizer Inter-
Asgsembly Signals . ., . . ... ..

Spectrum Generator Tests . . . 6

11.6 MC Error Mixer
Agsembly Significant AC
Test Voltages
Crystal Oscillator Assem-
blics, Expected Qutput
Lcvels

Page

Page

6-12

iii



GENERAL INFORMATION E

RF-333
WHIP ANTENNA

FLEXIBLE SECTION .

MANPACK FRAME

RF-331 .
RF-301P SSB NYLON BAG

TRANSCEIVER RF-333
WHIP ANTENNA

MOUNTING BASE

RF-3000
HANDSET

RF-327
RECHARGEABLE
BATTERY PACK

RF-333 \

WHIP ANTENNA RF-328
DRY CELL

BATTERY PACK

FIGURE 1.1 ~ RF-301P PACKSET

1-0



[

GENERAL INFORMATION

CHAPTER 1
GENERAL INFORMATION

1.1 SCOPE OF MANUAL.

This manual describes the RF-301P 8SB
Transceiver and the accessories that make
up the RF-301P Packset, figure 1.1. In-
cluded are installation and operation proce-
dures, principles of operation, and mainte-
nance and servicing instructions. For brevity
the RF-301F SSB Transceiver will be re-
ferred to in this manual as the transceiver,

1.2 PURPOSE.

The transceiver, shown on front cover, isa
rugged, lightweight two-way radio set de-
signed for tactical communications using
voice or telegraphy in manpack or other por-
table applications. Thetransceiver operates
within the high-frequency (hf) frequency range
of 2-15 megacycles per second (Mc/s) ona
total of 13, 000 channels in increments of 1
kilocycles per second (ke/s) or with contin-
uous tuning between channcls. It employs
either upper or lower sideband suppressed
carrier mode for voice operation and upper
sideband with a sidetone signal for cw teleg-
raphy.

Since the transceiver operates at the low
frequency end of the hf spectrum, the trans-
mitted signals are propagated by both ground-
wave and skywave. Groundwave propagation
is normally used for communication at dis-
tances up to 25 miles. For greater distances,
skywave propagationisuscd and signals reach
distant points by proper selection of fre-
quency, antenna, and time of day.

Different antennasand accessories are avail-
able with the transceiver to provide various
types of operation, For portable applications,

in which the operator will spend some amount
of time at one location, a doublet antenna can
be erected to provide efficient radiation for
long distance communications. For applica-
tions in which the operator is mobile,a whip
anterna is available which will allow the
operator to transmit and receive with the
transceiver on his back. Both dry cell and
rechargeable battery packs may be used with
the transceiver.

1.3 DESCRIPTION OF COMPONENTS.

The components that make up an RF-301P
Packset are the RF-301P SSB Transceiver
with the RF-3000 Handset, either the RF-327
Rechargeable Battery Pack or the RF-328 Dry
Cell Battery Pack, the RF-333 Whip Antenna
Kit, the RI'-330 Manpack Frame, and the
RF-331 Nylon Bag. These components are
illustrated in figure 1.1, Also required, if
operating with the RF-327 Recchargeable Bat-
tery Pack, is the RF-329 Battery Charger or
a suitable substitute. Accessories available
are listed in paragraph 1. 5.

The RIF-301P SSB Transceiver is housed in
a rugged, rainproof aluminum case. All
operating controls, indicators, and connec-
tors arc mounted on the front panel., The
power connector is located on the rear panel
to mate with the attachable battery packs.
Thetransceiver utilizes solid state circuitry
exclusively in all low power stages with the
transmitter driver and final amplificr stages
using instant-heat type tubes. Control of the
channel frequency is accomplished with a
frequency synthesizer which is frequency
locked to a temperature compensated crystal
frequency standard. Atthe operator's option,
the 1 ke/s frequency knob can be pulled out

1-1
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to provide vernier frequency tuning. A trans-
mitter power supply is used to provide high
voltages for the transmitter tubes. The
transmitter power supply and the tube heaters
have power applied only during transmit,
thereby reducing the battery drain during
receive,

The RF-327 Rechargeable Battery Pack con-
sists of two, ten cell, nickel-cadmium bat-
terics in a weatherproof container. When
fully charged the battery pack will provide a
14 ampere-hour supply at 12 volts. The two
ten cell batteriesare charged separately and
discharged in parallel. A comnector is pro-
vided on the top panel for mating with the
transeeiver power connector and with the
RF-329 Battery Charger output cable, The
battery pack is secured to the transceiver by
quick-release fasteners located on the sides
of the transceiver.

The RF-328 Dry Cell Battery Pack consists
of forty-five 1.5 volt alkaline cells mounted
in a weatherproof metal container. The cells
arc connccted into three 15 cell, 4.5 volt,
scries-parallel hatteries. Thethree4, 5 volt
battcrics are wired in serieg providing 13.5
volts for the transceiver. A connector is
provided on the top panel for mating with the
transcciver power connector. The bottom
panel of the hattcry pack is secured with two
quick-release fasteners for access when re-
placing the cells. The battery pack is secured
to the transceciver by the two quick-release
fasteners located on the sides of the trans-
ceiver.

The RI'-333 Whip Antenna Kit is a section-
alized cight foot whip antenna and mounting

base that can be disassembled for storage.

The whip antenna consists of four main sec-
tiohs; the top section, the center loading coil
section, the lower section and the bottom
Mexible section, When required, the antenna
is mounted on the transceiver using the
mounting basc and attached with two quick-
relcase fastencrs. The mounting basc also
allows the antenna to be rotated to a vertical

1-2

position whenthe operator and packset are in
a prone, horizontal, position. Coarse and
fine tuning of the antenna are made with con-
trols on the loading coil. The bottom flexible
section protects the operator and antenna
against damage from eneounters with obstruc-
tions.

The RF-330 Manpack Frame consists of a
tubular aluminum frame with heavy padded
shoulder straps to support the weight of the
packset on the operator's shoulders.

The RF-331 Nylon Bag (which can be supplied
separately) is fastened to the manpack frame.
One large compartment is provided to house
the transceiver with the whip antenna and a
battery pack attached. Two other smaller
compartments are for storage of the antennas
and accessories, All three compartments
are provided with flaps and tie-down straps.

1.4 TECHNICAL CHARACTERISTICS.

Nominal electrical and physical character-
istics of the transceiver are listed in table
1.1.

1.5 ACCESSORIES AND SPARES.

The following is a list of accegsories and
spares that are available for use with the
RF-301P SSB Transceiver. Those acces-
sories followed by anasterisk are illustrated
in figure 1. 2.

RF-329 Battery Charger

RF-334 Doublet Antenna Kit*

RF-3001 Hcadset*

RF-3002 Headset (with hoom
microphone)*

RF-3004 Cw Hand Key*

RF-3005 Two-Way Audio Adapter*

RIF-308P Running Spares Parts Kit

RF-309F Depot Spares Parts Kit

RF-311P Comprehensive Spares
Parts Kit

RF-327A Rcplacement Cell Pack
for R¥F-327

RF-3273 Replacement Cell Pack
for RIF-328
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TABLE 1.1 - RF-301P SSB TRANSCEIVER, NOMINAL CHARACTERISTICS,

GENERAL

Frequency KRange

Frequency Stability

Primary Power

Receive

Environmental:
Temperature
Humidity
Climatic

RECEIVE

Selectivity
Image Rejection

I-f Rejection

Frequeney Setting .

Modes of Operation.

Power Consumption:

......
-----
...........

.........

.....

......

Sensitivity, . . .. ..

......
. v
.....

...........

............

............

............

............

............

............

............

............

............

............

2 to 15 Mc/s

Digital, 13, 000 channels in 1 k¢/s steps with pro-
visions for continuous tuning between ehannels.

1 part in 108
Selectable upper/lower sideband and ew.
12 +2 vdc supplied by an RF-328 Rechargeable

Battery Pack, an RF-329 Dry Cell Battery Pack,
or an external dec source.

4.5 watts.
70 waltts average.
5x 13 x 15 inches (13 x 33 x 38 ¢m).

23 1b (10.4 Kg.).

-289C to +65°C.
95%

Weatherproof

1., 0 microvolt for 10 dB (s+n)/n
300 to 3200 cps nominal

=65 dB

-65 dB

Fast-attack, slow-release, 16 dB change in audio
output with signals from 1 uV to 100 mV,
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TABLE 1.1 - RF-301P SSB TRANSCEIVER, NOMINAL CHARACTERISTICS (Cont.)

Audio Output . . . ... .. ........ 5 mW into 600 ohms maximum.
TRANSMIT

AudioInput . . ................ Carhon or dynamic microphone
Audio Passband ....... b e e 300 to 3200 cps

Qutput Power .. .......... .. .. 50 W p.e.p. voice 20 W cw

Qutput Impedance ............. 52 ohms nominal, 35-150 chm range
Carricr Suppression. . . ... ...... -45 dB

Unwanted Sideband Suppression ..., . -50 dB

Harmonic Suppression .. .., ...... -40 dB

Intermeodulation Distortion ....... -26 dB
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RF-334
DOUBLET ANTENNA KIT

RF-3004
CW HAND KEY

RF-3002 RF-30QI
RF-3005

HEADSET TWO-WAY AUDIO HEADSET
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FIGURE 1.2 — RF-301P PACKSET ACCESSORIES
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INSTALLATION

CHAPTER 2
INSTALLATION

2.1 GENERAL.

This section contains procedures for unpack-
ing and assembling the RF-301P Packset.
Algo included are instructions to correctly
chargethe rechargeable battery pack and for
doublet antenna ingtallations. Instructions
are limited to packset type operations.

2.2 UNPACKING AND INSPECTION.

Remove packing material from containers
and carefully lift out the transceiver. The
antennas, nylon bag and frame, battery
packs and any other accessories which were
ordered with the transceiver are packaged
separately. Check all items when received,
using the packing list shipped with the set.
Be sure not to discard small items with the
packing material,

Each item should be carefully inspected for
signs of damage. If any damage is dis-
covered, gave packing material and contain-
ers and notify the carrier immediately.

If it is knownthat the set might be reshipped,
save the container and packing material for
future use.

2.3 BATTERY CHARGING.

The RF-327 Rechargceable Battery Pack must
be fully charged before using. The following
instructions describe the proper procedure,
for charging the battery pack both initially
and in regular service.

Note

The RF-328 Dry Cell Battery Pack
cannot be recharged.

2,3.1 BATTERY CHARGING WITH A RF-
329 BATTERY CHARGER.

The RF-329 Battery Charger is completely
described in instruction manual PM-0575.
The following procedures are limited to
charging the RF-327 Battery Pack. The
charger can be set to operate from ac power
(117 or 235 vac, 45 to 65 ¢ps, single phase)
or dc power (12 +£2 vdc or 24 x4 vdc). To
charge the RF-327 proceed as follows.

Note

The 235 vac and the dc primary power
cables are not supplied with the battery
charger. They can be ordered separ-
ately as accessories.

CAUTION [

For de primary power source observe
the polarity of the cable. Black lead to
negative - terminal, white lead to
positive + terminal.

a. Connect the appropriate power cable,
either de, 117 vac, or 235 vac, to the pri-
mary power source. Connect the primary
power cable to J1 on the battery charger.

b. Connect the output cable to the connec-
tor on the battery pack and to OUTPUT con-
nector J2 on the battery charger.

c., Set battery charger INPUT POWER
switch Sl at the proper position for the pri-
mary power source and allow the battery
charge for the required length of time.

2-1
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Note

Afullydischargedbattery pack will re-
quire a total charging time of 14 hours.
If the battery pack is less than fully
discharged, less charging time will be
required,

2,3.2 BATTERY CHARGING WITHOUT AN
RF-329 BATTERY CHARGER.

If a RF-329 Battery Charger is not available,
the battery pack can be charged using a 20 to
28 vde power source, such as a 24 vdc bat-
tery or a 24 vdc vehicle supply., The bat-
tery pack is charged as two separate batteries
ag outlined below,

a. Using a 13 ohm, 10 watt load resistor,
connect the positlve @ terminal of the dc
power source to pin 1 on the hattery pack.

b. Usingasecond 13 ochm, 10 watt load re-
sistor, connect the positive @ terminal of
the dc power source to pin 2 on the battery
pack.

¢. Connect the negative © terminal of the
dec power source to pin 3 on the battery pack.

Note

A fully dischargedbattery pack will re-
quireatotal charging time of 14 hours.
If the battery pack is less than fully
discharged, less charging time will be
required.

Note

Make sure that the battery pack is dis-
connected from the power source when
the source is switched off, or the re-
charged hattery pack may discharge
itself back into the source.

2-2

2.4 INSTALLING DRY CELLS.

The RF-328 Dry Cell Battery Pack uses 45
alkaline dry cells. The bottom cover is re-
moved by releasing the two quick-release
fasteners. Dry cells of the following types
may be used,

Military BA3030
Mallory MN1300
Eveready E95
Burgess AL-2
RCA V51336
Marathon 122

To replace the dry cells proceed as follows:

a. Place the battery pack on a flat surface
with the connector down.

b. Release the two quick-release fasteners
on the sides of the battery pack and lift the
bottom cover off., Disconnect the connector
on the bottom cover and place the cover to
one side.

¢. Lift the battery pack and pour out the
old cells.

d. Replace the A5 new cells into the tubes,
three to a tube.

Note

All cells are placed in the tubes in the
same direction with the negative end to
the springs and the positive center
terminal toward the cover.

e. Reconnect the connector on the hottom
cover and replace the cover, Engage and lock
the quick-release fasteners.

f. Usinga multimeter measure the voltage
at the battery pack connector. Negative lead
to pin 3, positive lead to pin one and measure
approximately 13. 5 volts.
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2.5 ATTACHING BATTERY PACKS.

Toattachthe battery pack (either typc) to the
transceiver, place the battery pack, with the
connector up, on a flat surface. Make sure
that the transceiver FUNCTION switch is set
at OFF. Hold the transceiver above the bat-
tery pack and align the connector on the rear
panel of the transceiver with the connector on
the battery pack. Lower the transceiver en-
gaging the transceiver connector with the bat-
tery pack connector. Engage and lock the
quick-release fasteners on the sides of the
transceiver,

2.6 ASSEMBLING MANPACK
STATION.

The following instructions outline the proce-
dure for assembling the manpack configura-
tion, using the RF-330 Manpack Frame, the
RF-331 Nylon Bag, the RF-333 Whip Antenna
Kit, the transceiver, and a battery pack.

Note

When the RF-333 Whip Antenna is not
in use, it can be disassembled and
stowed in the right hand compartment
of the nylon bag.

a. Install the whip antenna basc on the
transceiver case by hooking the top of the
mounting base over the flange at the top of the
transceiver's left hand side. Sccure the two
quick-release fasteners at the bottom of the
base plate. Route the coaxial cable from the
mounting base through the left handle of the
transceiver and connect to ANT connector on
the front panel.

Note

The antenna can swivel by loosening the
wing nut on the mounting base. For
normal portable operation, with the
transceiver on the operator's back, the
antenna should be positioned vertical,

refer to figure 2. 1. For operating in
a prone position the whip antenna is
rotated until perpendicular to the ter-
rain,

b. Open the top (transceiver compartment)
flap on the nylon bag and insert the trans-
ceiver, with battery pack attached, into the
bag, making sure that the antenna base is on
the left hand side (side with opening for whip
base), as shown in figure 2.1.

¢. Secure the RF-331 Nylon Bag to the
manpack frame with two straps at the top of
the case and one centered at the bottom (not
shown),

d. With the top transceiver compartment
cover open, secure the top and bottom straps
around the outside of the pack, as shown in
figure 2. 1.

e. To install the whip antenna, first screw
the bottom flexible section into the mounting
bhase receptacle, as shown in figure 2.1. Un-
fold the whip antenna section and assemble.
Screw the assembled antenna onto the flexible
section on the mounting base,

2.7 SITE SELECTION.

For operation when the operator can choose
the operating location, considerable advan-
tages are offered by selecting the site care-
fully. Following are some general rules for
gite selection,

a, Radio signals can be absorbed and re-
flected by nearhy obstructions, such as hills,
trees, metal buildings, and telephone or
power lines.

b. Transmissions can he made over the
greatest range when the doublet antenna is at
the proper height above ground for the fre-
quency and distance required, For line of
sight operation, within about 30 miles, the

2-3
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best operation is usually obtained with the
antenna as high as possible, For over 30
milcs, operation using ionospheric reflec-
tion is usually necessary, and it may be de-
sirable to have the antenna lower than would
be used for line of sight operation. Gener-
ally, for 100 to 1000 mile operation, the an-
tenna should be about one~quarter wavelength
above ground; that is, the length of one leg
of doublet antenna. TFor over 1000 miles,
the antenna should be somewhat higher than
one—-quarter wavelength. A vertical orslanted
antenna may provide better range for long
range communications. If the whip antenna
is used, a good ground connected to the GRD
terminal on the front panel of the transceiver
will improve performance.

¢. Transmigsions are best from the top of
a hill, over level ground, or over water.

d. Some antennas, including the doublet
antenna, are directional in nature. The
doublet antenna should be erected perpendic-
ular to the direction of the station to be con-
tacted.

e. Avoid interference fields from nearby
power lines, radar sets, field hospitals,
other transmitters, neon or flashing lights,
motors, and electrical fired engines.

f. It may be helpful to try several different
locations in the area.

2.8 RF-334 DOUBLET ANTENNA
ERECTION.

The RF-334 Doublet Antenna Kit is a self-
contained doublet antenna in a molded plastic
reel container. The antenna consists of two
flexible metal tape elements (marked in
metres), two attached support ropes, and
center coaxial connector. Included separately
is 50 feet of coaxial cable for connecting the
antenna to the transceiver. To erect the an~
tenna, the operator reels out the proper
amount of tape, as determined by the opera-

ting frequency, and connectsthe coaxial cable
to the center connector. The ends of the an-
tenna are then tied to supporting objects with
the rope. The doublet antenna is usually pre-
ferred for long distance communications,

Three types of antennas can be constructed
with the RF-334 Doublet Antenna Kit, All
three are doublet antennas, that is, they have
two legs of equal length and have one leg con-
nected to the inner conductor of the coaxial
cable and the other leg connected to the
shield. The antenna elements have a com-
bined length of an electrical half wavelength
(one—quarter wavelength for each element}.

A horizontal doublet can be erected as shown
in figure 2.2A by suspending the antenna by
its ends hetween two trees or other tall
objects.

If only one tall support is available, an in-
verted Vantenna can be constructed as shown
in figure 2, 2B. In this case, the antenna is
suspended from the supporting structure with
nylon cord or any other insulating cord and
the two legs are tied at the ends to stakes in
the ground. For best operation, an inverted
V should have an angle of about 90° between
elements.

Another variationof the doublet is the slanted
doublet antenna, not shown., A slanteddoublet
antenna is a combination of the horizontal
and the inverted V; that is, one end is secured
to a tall vertical support, the other end is
secured to a stake driven into the ground.
This antenna may provide better results for
some forms of propagation such as Iong skip
or operation with another nearby stationusing
a whip antenna.

All of these antennas are directional in na-
ture, with the antenna providing heiter re-
sponse to received signals from directions
perpendicular to the antenna and radiating
more of thetransmitted signal in thosedirec-
tions than in others. The directional effect

2-5
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of the doublet antenna isillustrated by arrows
in figurc 2. 2.

With any of thesc types of antennas, the pro-
ccdure for installing the antenna is basically
the same. The only variations are in the
method of suspension and the points at which
the cnds are tied, Asscmble the antenna as
follows:

a. Unreelthe requiredlengths of metal tape
fromthe reels. Metre markers are provided
on the tape and a table for conversion of
metres to frequency is provided on the reel
assemhly. The length of each element can
also be determined by the use of one of the
following formulas or by using table 2.1.

Horizontal TLength

and slanted of each _ 234

doublet element  frequency (Mc/s)
in feet
Length
of each _ 71.3
element frequency (Mc/s)
in metres

Inverted V. Length

doublet of each _ 245
element  frequency (Mc/s)
in feet
Length
of each _ 4.5
element  frequency (Mec/s)
in metres

Allow proportionate additional lengths to
compensate between markers for other fre-
quencies. The antenna elements must be
very close to the correct resonant lengths to
providc proper operation. The transmitter
can be damaged by operation with improper
antenna lengths,

b. Secure the tape to the reel assembly

using the wing nuts on the top of the assem-
bly.

c¢. Unreel the coaxial cable and connect one
end to the connector on the reel assembly.
Connect the other end into the ANT connector
on the front panel of the transceiver,

d. Determine how the antennais tobe sup-
ported. Tie ends (and the reel assembly, if
necessary) tothe supports or stakesusing the
attached rope. When tying the ends to trces,
be sure to leave some slack to allow for
movement of the trees in the wind,

¢. DPosition the transceiver, if possible,
so that the coaxial cable does not hang near
either of the antenna elecments. If the coax-
ial cable is run parallel to one ol the ele-
ments, some detuning of the antcnna may
occur, The best routing of the coaxial cable
is perpendicular to the antenna.
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TABLE 2.1 - DOUBLET ANTENNA, LENGTH VS FREQUENCY
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TABLE 2.1 - DOUBLET ANTENNA, LENGTH VS FREQUENCY (Cont.)

Element Length

Element Length

Frequency Frequency

(Mc/s) Feet Metres (Mc/s) Fect Metres
10.0 23.4 7.13 12.6 18.6 5.67
1¢.1 23.1 7.04 12.7 18.4 5.61
10.2 22.9 G.98 12.8 18,3 5.08
10.3 22,7 6, 92 12.9 18.2 5.55
10.4 22.5 6. 86 13,0 18.0 5.49
10.5 22.3 6. 80 13.1 17.8 5.43
10.6 22,1 G, 74 13.2 17.7 5.40
10.7 21.8 6. 064 13.3 17.6 5.36
10,8 21.7 G. 01 13.4 17.5 5.33
10.9 21.5 6. 50 13.5 17.3 5.27
11.0 21.2 6. 46 13.6 17,2 b.24
11.1 21.1 G, 43 13.7 17.1 5.21
11.2 20.9 6,37 13,8 17.0 5.18
11.3 20.7 6,31 13.9 16.8 5.12
11.4 20.5 6.25 14.0 16. 7 5. 09
11.5 20.4 6.22 14.1 16.6 5. 00
11.6 20,2 6,16 14.2 16.5 5,03
11.7 20.0 6.10 14.3 1G.4 5.00
11.8 19. 8 6.04 14.4 16.2 4,94
11.9 19.6 5,97 14,5 16.1 4.91
12,0 19.5 5,94 14.6 16.0 4. 88
12,1 19.4 5.91 14,7 15.9 4.85
12,2 19.2 5,85 14.8 15.8 4,82
12,3 19.0 5.79 14.9 15.7 4,79
12.4 18.9 5.76 15.0 15.6 4.75
12,5 18.7 5.70
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CHAPTER 3
OPERATION

3.1 GENERAL.

This chapter contains a description of the
operating devices of the RF-301P 88B Trans-
ceiverand provides operating instructions for
the transceiverand the RF-333 Whip Antenna.
Refer to chapter 2 for erection of the whip
and doublet antennas and for charging and in-
stalling battery packs.

3.2 OPERATING CONTROLS,
INDICATORS, AND
CONNECTIONS.

The operating controls, indicators, and con-
nectors for the transceiver are mounted on
the front panel. Theyare shownin figure 3,1
and their functionsare described in table 3.1.
Note that all controls advance counterclock-
wise.

3.3 OPERATION.

3.3.1 PREPARATION,

[ CAUTION l

Damage to the transmitting power am-
plifier circuits will result from trans-
mitting without a properly tuned an-
tenna. Refer to chapter 2 for antenna
installation information.

b. Setthe FUNCTION switchat CW to check
the battery voltage. The meter should indi-
cate in the middle of the green sector if the
battery is charged. 1f the meter-indicates at
the lowerend of the green sector, the battery
pack should be recharged; or in the case of a
dry cell battery pack, the cells should he re-
placed. If the meter does not indicate, either
the battery is completely dead or the front
panel fuse is blown.

c. Connect the handset to AUDIO connec-
tor.

Note

If operating with more than one audio
terminal device, such as a ¢w key and
headset combination, connect the RF-
3005 Two-way Audio Adapter to AUDIO
connector. The two audio terminal de-
vicesarethenconnectedto the adapter.

3.3.2 RECEIVE MODE.

a. Set FUNCTION switch at USB, LSB, or
CW.

b. Set FREQUENCY KILOCYCLES switch-
es at the desired channel frequency.

¢. Sct RECEIVER AUDIO control for the
desired listening level.

d. Set PRESELECTOR tothelowcnd of the
band which the operating frequency is in, and
then tune the PRESELECTOR counterclock-
wise up into the band for maximum signal or
noise response.

Note

If thereceived signal is not clear or the
desired operating frequency is hot on an
even 1 kc/s channel, pull the 1kc/s
FREQUENCY KILLOCYCLES control
knobout and tune for maximum clarity
or desired c-v tone,
.
3.3.3 TRANSMIT MOCDE.

a. Set FUNCTION switchat TUNE TX.Per-
form receive operation steps 3. 3.2b through
3.3.2d.

3-1
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FIGURE 3.1 - RF-301P SSB TRANSCEIVER FRONT PANEL,

TABLE 3.1 - RF-301P SSB TRANSCEIVER, OPERATING CONTROLS,
INDICATORS,AND CONNECTORS,

DEVICE NAME FUNCTION
TUNE Adjusts the transmitter output to resonance for maximum
output.
PRESELECTOR Adjusts the transmitter and receiver rf stages to reson-

ance for maximum response,

LOAD Adjusts the output impedance of the transmitter for
maximum output.

FUNCTION Switch Position Response
OFF Disconnects power from set.
TUNE TX Connects transmitter output to an internal

dummy load and activates tune oscillator.

3-2
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TABLE 3.1 - RF-301P SSB TRANSCEIVER, OPERATING CONTROLS,
INDICATORS, AND CONNECTORS (Cont. )
DEVICE NAME FUNCTION
Position Response
TUNE ANT Connects transmitter output to antenna and
activates tune oscillator.
USB Selects upper sideband voice mode.
LSB Selects lower sideband voice mode.
Ccw : Selects upper sideband telegraphy mode,

RECEIVER AUDIO

Meter

GRD Post
ANT Connector

FREQUENCY KILOCYCLES
Switches

AUDIO Connector

FUSE

Sets audio cutput level.

On receive, the meter indicates gignal strength with
FUNCTION switch at TUNE ANT, USB, or LSE and
indicates battery voltage with FUNCTION switch at CW.

On transmit, the meter indicatcs rf output current,
Indicates battery voltage on cw.

For ground connection to chassis.
BNC type for connection of coaxial cable to antenna.

For digital channel selection in 1000, 100, 10, and 1 ke/s
steps. The 1 ke/s control knob can be pulled out for
vernier tuning between even 1 ke/s channels.

For connection of handset, ¢w key, headset, or the RI°-
3005 Two~way Audio Adapter. The RF-3005 Two-way
Audio Adapter can be used to connect two devices to the
connector,

Protects transceiver from primary power overloads. See
parts list for value.
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10

. Prcset TUNE control to the approxi-
matc operating frequency. Set LOAD control
to mid-scale,

¢, Depress the microphoence push-to-talk
switch or ¢w hand key and alternately adjust
TUNE and LOAD for maximum meter indica-
tion. Repeak PRESELECTOR for maximum
meter indication.

d. Sct FUNCTION switch at TUNE ANT,

Note

If operating with the RF-333 Whip An-
terna, perform steps e throughg below,
If operating with the RF-334 Doublet
Antenna, proceed directly to step g
below.

e. At the whip antenna loading coil, set the
coarse tune switch (upper control) to the
operating frcquency band and the finc tune
(lower) control to the full counterclockwise
position. (Sec figure 2.1.)

I, Depress the microphone push-to-talk
switch or the ew key, andadjust the fine tune
control on the loading coil fora dip indication
on the mecter. 1If a dip cannot be obtained
within the range of the fine tune control, set
the coarsctune switch to another position and
try tuning for a dip again with the fine tune
control,

g. Depress the microphone push-to-talk
gwitch or cw key, and adjust the LOAD and
TUNE controls on the transcciver alternately
for maximum meter indication,

h. Set the FUNCTION switch to the desired
operating mode, The transceiver is now
ready for operation.

Note

When operating in the c¢w mode, the
transceiver will go to transmit when
the key is depressed and held for a
short time after the key is rcleased,
A transmit sidctonc signal will be
heard in the carphone at a level ad-
justed by the RECEIVER AUDIO con-
trol in all opecrating modcs,
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CHAPTER 4
PRINCIPLES OF OPERATION

4.1 FUNCTIONAL DESCRIPTION.

The RF-301P SSB Transceiver is a triple-
conversion superheterodyne receiver and
transmitter for upper and lower sideband,
suppressed carrier voice and continuous wave
(cw) telegraphy modes of operation in the 2
to 15 Mc/s frequency range,

Digital frequency selectionis accomplished by
setting four controls on the front panel of the
transceiver. One each of these controls es-
tablishes the operating frequency in steps of
1000 ke/s, 100 ke/s, 10 ke/s and 1 ke/s,
respectively, from left to right on the panel.
The displayed frequency is read on the knobs
under the pointers and is variable in 1 ke/s
steps, Optionally, the 1 ke¢/s control knob
may be pulled out to unlock the 1 ke/s step
control of the last digit and allow the 1 ke/s
control to be continuously tuned. Thefre-
quency is controlled by a frequency synthe-
sizer, which contains a high stability fre-
quency standard oscillator,

The transmitter provides 50 watts peak en-
velope power (p.e.p.) output on voice opera-
tion and 20 volts watts average power output
for ew. The receiver provides a lowlevel
audio output sufficient to drive an earphone
or an external speaker amplifier,

The transceiver operates from 12 £2 volt de
power source, such as a rechargeable bai-
tery pack or a dry cecll battery pack, Re-
ceiver and frequency synthesizer circuits
and most of the transmitter circuits are tran-
sistorized and operate directly from the dc
power source, The transmitter driver and
power amplifier stagesuse instant-heat tubes
which are on only during transmit. High volt-

age power for transmit is supplied by the
transmit power supply which operates only
on transmit,

4.2 MAIN SIGNAL FLOW.

With the exception of the frequency synthe-
sizer, which supplies all of the internal fre-
quencies needed, the RF-301P S85B Trans~
ceiver is a straight-forward triple-conver-
sion superheterodyne transceiver. To make
the discussion of signal flow easier to follow,
the frequency synthesizer will be considered
temporarily as a "black box" and will be
discussed later after the general signal flow.

4,2.1 RECEIVE SIGNAL FLOW,

Refer to figure 4. 1 during the following dis-
cussion. The received rf signal is routed
from the antenna to the RF Amplifier As-
sembly through the antenna transfer relay.
Two stages of amplification occur in the RF
Amplifier Assembly, which together with the
tuned circuits in the assembly, provide the
required sensitivity and "front-end" selec-
tivity for the receiver. The output of the RF
Amplifier Assembly is applied to the Trans-
lator Assembly.

The Translator Assembly consists of three
mixer stages which up convert and then down
convert the signal to the i-f frequency of 455
ke/s. Three stages of frequency conversion
are used so that in addition to the two normal
frequency conversions which are based on in-
crement tuning, a third conversion can be
made in conjunction with an error correcting
signal from the frequency synthesizer to com-
pensate for any errors in the incremental
crystal oscillator signals used in the other

4-1
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FIGURE 4.1 — RECEIVE MODE, SIMPLIFIED SIGNAL FLOW DIAGRAM

two stages of mixing. The output of the
Translator Assembly is at the 455 kc/s i-f
frequency.

The i-f signal output from the Translator
Assembly is applicd to the I-f Amplifier As-
gsembly through the SSB Filter Assembly
which selects either upper or lower sideband.
The signal is then amplified by five suc-
cessive stages in the I-f Amplifier Assembly
and applied to the detector circuit in the
Audio/Modulator Assembly. An automatic
gain control (agc) signal is derived from the
i-fsignallevelinthe I-f Amplifier Assembly.
The agc signal is applied to three of the i-f
amplifier stages and to cne of the rf am-
plifier stages in the RF Amplifier Assembly
to compress the variation of audio cutput
signal levels. As the signal Ievel into the
RF Amplifier Assembly increases, the age
signal applied to the controlled amplifier
stages acts to decrease the gain of the am-
plifier stages to offset the higher signal level,
The end result is that the level of the audio
output varies much less than the level of the
input rf signal.

Thei-foutputis applied to a product detector
circuitin the Audio/Modulator Assembly with

4-2

a 455 ke/s éignal injected from the frequency
synthesizer. The product detector converts
the single sideband or c¢w signal to an audio
frequency which is then applied to the Audio
Amplifier Assembly through the RECEIVER
AUDIO level contrel. The audio output of the
Audico Amplifier Assembly is applied to the
earphone in the headset or handset through
AUDIO connector on the front panel. The
audic output can also be used to drive an ex-
ternal speaker amplifier.

4,.2,2 TRANSMIT SIGNAL FLOW,

Refer to figure 4.2 during the following dis-
cussion. Thetransmit signal flow is similar
to the receive signal flow, but in the opposite
direction, Invoiceoperation, audio from the
microphone or handset is applied through the
transmit audio gain adjustment, R6, in the
Frequency Standard/Tuning Oscillator As-
sembly to the Audio/Modulator Assembly. It
is then amplified and applied to the balanced
modulator stage in that assembly.

The balanced modulator, whichhas a 455 ke/s
injection signal applied to it from the fre-
quency synthesizer, converts the audio signal

i
k
i
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FIGURE 4.2 — TRANSMIT MODE, SIMPLIFIED SIGNAL FLOW DIAGRAM

to a double sideband i-f signal with the car-
rier frequency suppressed. In cw, the cw
hand key applies a make/break signal to the
cw circuits of the Audio/Modulator Assem-
bly. When the cw key is depressed, the
transceiver is keyed to transmit, and a ¢w
audio oscillator in the assembly applies a
singletone signal to the audio amplifierstage.
The output of the audio amplifier is applied
to the modulator to produce a signal similar
to a voicc sideband signal, but with a single
audio tone.,

The double sideband i-f frequency transmit
signal from the Audio/Modulator Assembly
isthen applied to the I-f Amplifier Assembly
which has one stage of amplification. The
amount of amplification which the stage pro-
duces is determined by an automatic level
control (alc) signal which is derived from the
Power Amplifier Assembly. When the drive
level at the grid of the power amplifier tube
reaches a point where overdrive might other-
wise occur, the ALC Assembly provides a
control signal to reduce the gain of the trans-
mit i-f amplifier stage.

The next several stages of signal processing
are similar to the receiver signal process,
butreversed, The double sideband i-f signal

is convertedto a single sideband signal in the
SSB Filter Assembly, in which only one of two
sidebandfilters passes the i-f signal depend-
ing on the setting of the FUNCTION switch,
In all positions except LSB, the lower side-
band i-f signal is passed and the upper i-f
signal is suppressed. Just the opposite oc-
curs when the FUNCTION switch is set to
LSB. The lower sideband i-f signal after
conversion to the transmit frequency will be
the upper sideband and upper sideband i-f
signal willbe converted to the lower sideband
transmit signal. The now single sideband
signal from the SSB Filter Assembly is up-
convertedintwo stages in the Translator As-
sembly and is then down-converted to the
transmission frequency in the third mixer
stage. The Translator output signal is then
amplified in two transistor amplifier stages
in the RF Amplifier Assembly and applied to
a driver tube stage inthe assembly. The out-
put of the driver tube is applied to the power
amplifier tube in the Power Amplifier As-
sembly. As previously described, the ALC
Assembly limits the level of the drive signal
which can be applied to the power amplifier.

The output of the power amplifier stage
passes through the Antenna Current Monitor

4-3
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Assembly to the Transmit Tuning Load As-
sembly. The Antenna Current Monitor As-
sembly detects the relative level of antenna
current to operate the front panel meter. The
Transmit Tuning Load Assembly contains a
relay and a dummy transmitter load. When
the FUNCTION switchisinthe TUNE TX posi-
tion, the relay connects the output of the
transmitter to the dummy load so that the
output tuned circuits of the power amplifier
stage can be accurately tuned, When the
FUNCTION switch is in any other position,
the relay connects the transmitter output to
the antenna through the antenna transfer relay.
Once the power amplifier stage has been ac-
curately tuned using the dummy load in this
way, the whip antenna can then be tuned with-
out affecting the tuning of the power amplifier.

4.3 FREQUENCY SYNTHESIZER
OPERATION.

4.3.1 GENERAL.

The frcquency synthesizer generates the fre-
quencies used in the superheterodyne fre-
gqueney conversion process. It employs 0s-
cillators in decade switching arrangements,
error mixers, frequency dividers, spectrum
generators, and a frequency standard as
shown in figure 4.3. The frequencies gen-
erated by the frequency synthesizer have the
effect of providing frequency stability on any
of the 13, 000 channels equal to the stability
of the frequency standard, which is several
orders of magnitude better than that of the
individual crystal oscillators.

4, 3.2 ERROR MIXERS,

As shown in figure 4.3, the MC and 100 KC
Crystal Oscillators output, with a certain
inherent magnitude of possible frequency er-
ror, is fed into the Translator. The same
output is fed into the 11, 6 MC Error Mixer,
which compares the oscillator frequency with
the frequency spectrum generated from the

4-4

frequency standard signal. Since the fre-
quency standard frequency is several orders
of magnitude bhetter in accuracy than the fre-
quency of the crystal oscillator, the fre-
quency error of the frequency standard is
considerednegligible. The error mixer out-
put signal contains the error of the crystal
oscillator, but because of the algebraic
method in which the error mixer subtracts
the crystal oscillator frequency from the
spectrum frequency derived from the fre-
quency standard, the relationship between the
error of the crystal oscillator frequency and
the errorin the error mixer frequency is re-
versed. Thus, ifthe crystal oscillator has a
positive error ¢high in frequency), the error
mixer signal will have a negative error {low
in frequency), and vice-versa,.

4. 3.3 ERROR CANCELLING,

The output of the 11. 6 MC Error Mixer As-
sembly, with its reversed error, is fed into
the third mixer stagc in the Translator As-
sembly, The mixer stage mixes this fre-
quency (with the reversed crystal error) with
the signal which has an error inherited from
the crystal oscillators. The net effect is a
cancellation of errors. The crystal oscil-
lator error and the reversed error cancel,
and a new frequency is produced with no er-
ror other than the frequency standard error.

The error of the MC and 100 KC Oscillators
is much greater than that of the 10 KC and
1 KC Oscillators because the crystal fre-
quencies are much higher. The cancellation
of the MC and 100 KC Oscillator errors takes
place in the Translator as described, The
cancellation of errors from the 10 KC and 1
KC Oscillators takes place in a different
manner, The 10 KC and 1 KC Oscillator
signals are injected into the 11. 6 MC Error
Mixer Assembly and into the 455 KC Error
Mixer Assembly,
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FIGURE 4.3 — FREQUENCY SYNTHESIZER, SIMPLIFIED SIGNAL FLOW DIAGRAM

The 455 KC Error Mixer produces a 455 ke/s
signal for injection into the balanced mod-
ulator/product detector stage in the Audio/
Modulator Assembly. The error introduced
in the Translator is cancelled by the reversed
error introduced into the balanced modulator/
product detector,

4, 3.4 VERNIER TUNING.

Vernier tuning is possible when the 1 ke¢/s
FREQUENCY KILOCYCLE control knob is
pulled out. The VFO Assembly is substituted
for the 1 KC Oscillator in this case, When
using the vernier feature, however, complete
error cancellation does not occur, It is ncec-
essary to substitute a fixed crystal oscillator
frequency for the 1 ke¢/s interval spectrum to
obtain the 455 kc/s output, This sacrifice in
stability is not too significant, however, since
mostof the error is a result of errors in the
MC and 100 KC Oscillators which are still
cancelled in the other error loop.

4.4 POWER SUPPLIES.

A gimplified signal flow diagram of the
power supplies in the transceiver is shown in
figure 4.4. The 12 £2 volt dc¢ input from the
batteryis partially filtered at the input of the
transceiver by ripple and rf filtcr capacitors,
After passing through the fuse, the 12 volt
line has a zener diode across the line to blow
the fuse if the input voltage is too high or of
the wrong polarity. A line from this point
(before the main switch) is connected to the
antenna transfer relay, which is enerpgizcd
only when the set is keyed to transmit. After
the power main passes through the FUNC-
TION switch, anunfiltered 12 volt lineis taken
off to the primary key relay. When the
switch ison and the key relay is cnergized by
the push-to-talk switch in handset or by the
cw hand keyer, 12 volts is connected to the
coil of the antenna iransfer relay on the
secondary keyline. In addition to switching
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FIGURE 4.4 - POWER SUPPLY, BLOCK DIAGRAM

the antenna line when keyed, the relay also
turns on the unfiltered 12 volts to the trans-
mit power supply.

The transistor stages in the transceiver op-
erate from filtered +12 volts dc which is
taken from the FUNCTION switch and applied
to the eircuits through a capacitive and in-
ductive pi section filter. The transistor cir-
cuits which must operatc on both transmit
and receive are fed directly for the filter,
The other circuits are fed through the primary
key relay, which applies +12 volts dc to
either of two lines alternately: a T/R line,
which has +12 volts applied on transmit and
is grounded on receive, and an R/T line,
whieh has +12 volts applied on receive and is
groundcd on transmit. In addition to turning
circuits on and off at appropriate times,
thesetwo lines also control diode gates in the
transcciver to perform transmit/receive
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signal path switching when changing from
transmit to receive.

The tube stages are powered from the trans-
mit power supply. The transmit power
supply has power applied from the antenna
transfer relay only during transmit. Two
chopper transistors are used to switch 12
volts to the power transformer alternately on
and off in a push-pull manner to provide high
voltages. The outputs of thc power trang-
former are rectified and filtered and applied
to the tube stages in four levels: +850 wvolts
for the power amplifier plate circuit, +280
volts for the power amplifier screen grid cir-
cuit and the driver tube plate and screen, -130
volts for driver tube bias, and adjustable
power amplifier bias of about -55 volts.

4.5 TRANSMIT /RECEIVE SIGNAL
ASSEMBLY DESCRIPTIONS.

Refer to figure 4.5 during the followingdis-
cussions,
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4.5.1 POWER AMPLIFIER ASSEMBLY,

The Power Amplifier Assembly consists of
a class ABj linear power amplifier stage,
V1. Tube V1 is an instant heat type with
heater and B+ voltage applied only during
transmit. RF drive for the power amplifier
stage is vrovided from the RF Amplifier
Assembly. The output of the power am-
plifier stage is nominally 50 watts p.e.p on
voice. During cw operation the screen volt-
ageislowered so that the output power is re-
ducedto 20 watts. The output is developed in
the pi-network which uses fixed inductance,
selected in steps by the left hand (1000 ke/s)
FREQUENCY KILOCYCLES switch, and
variable capacitance adjusted by the front
panel TUNE and LOAD controls, The output
network matches loads with impedances of
35 to 150 ohms.

4,5.2 ANTENNA
ASSEMBLY.

CURRENT MONITOR

The antenna Current Monitor Assembly is
used to provide a dc signal for the front
panel meter to indicate relative rf output
current from the power amplifier stage.
Proper tuning of the antenna and the power
amplifier stage is indicated by maximum an-
tenna current, A toroidal rf step-up trans-
former is usedto provide an rf output voltage
proportional to the antenna current., The
primary of the transformer is in series with
the output of the power amplifier stage.
Diode CR1 and associated circuitry form a
detector circuit., Diode CR2 is connected
across the output of the detector circuit to
limit the peak output voltage of the assembly
to a level which will not damage the meter.

4.5.3 TRANSMIT TUNING LOAD AS~
SEMBLY.

The Transmit Tuning Load Assembly con-
tains a relay operated by the FUNCTION
switch and a dummy load consisting of two

resistors, Whenthe FUNCTION switch is in
any position other than TUNE TX, the relay
connects the output of the Antenna Current
Monitor Assembly to the antenna through an
antenna transfer relay. When the FUNC-
TION switch in the TUNE TX position, the
relay in the Transmit Tuning Load Assembly
connects theoutput of the transmitter into the
dummy load resistors so that the power am-
plifier stage can be tuned with a prede-
termined load impedance,

4,5.4 RF AMPLIFIER ASSEMBLY,

The RF Amplifier Assembly consists of four
rf amplifier stages and an agc amplifier
stage. Ituses a tracked, permeability tuned
coil arrangement which is adjusted by the
front panel PRESELECTOR control.

During receive, the rf signal enters the as-
sembly from the antenna transfer relay and is
routed to the first rf amplifier stage through
t/r relay K1 on the assembly., The first rf
amplifier stage, Q1l, utilizes a field-effect
transistor that provides a low noise figure
with good cross modulation characteristics.
Attheinputof the first amplifier stage, diodes
CR2 and CR3 are connected back-to-back
across the primary windingof the input tuned
circuit. The diodeslimit the receivedrf volt-
age for protection of the field-effect transistor
andare connected onlyinreceive. The output
of Q1 is further amplified by the second and
third rf amplifier stages, Ql and Q2 on as-
sembly 591-2340. These amplifiers also
use field-effect transistors. Age voltage is
applied to the second rf amplifier on receive
as a gate bias through agc amplifier stage
Q2 on assembly 591-2320. The receive out-
put from the third amplifier stage, which
acts as a buffer, is connected through t/r
relay K1 to Translator Assembly,

During transmit, the signal path is very
gimilar to the receive path deseribed above.
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The first two ri amplifier stages are re-
used for transmit, but driver stage V1 is
used in place of the receive buffer amplifier
stage, The input from the Translator As-
sembly is connected into the amplifier chain
by the input t/r relay and the output of the
gsecond amplifier stage is conneeted to the
driver stage by a second t/r relay. Driver
tube V1, an instant heat type tube, operates
as a class A amplifier.

4,5,.5 TRANSLATOR ASSEMBLY.

The Translator consists of three transistor
mixer stages: Q1, Q2, and Q3. A crystal
filter is used between each stage to select
the desired mixer product,

During receive, the received rf signal fre-
quency is added to the MC Oscillator fre-
quency by mixer Q1 and converted to a new
i~f frequency of approximatley 17. 748 Mc/s.
The output of Q1 is coupled by IFL1 to the
sccond mixer stage, Q2. In mixer (2 the
100 KC Oscillator injection frequency is sub-
tracted from the 17.748 Mc/s i-f signal fre-
queney to down-convert the signal to approx-
imately 11.1515 Mc/s. The desired output
from Q2 is selected by FL2 and connected to
the third mixer stage, Q3. In mixer Q3, the
11.1515 Mc/s i-f frequency signal is sub-
tracted for 11.6 MC Error Mixcr frequency
and down-convertedto 455 ke/s. The output,
455ke/s, is connected through the SSB Filter
Assembly to the I-f Amplifier Assembly.

During transmit, the signal processing is re-
versed. The 4535ke/s i-f transmit signal is
applied to mixer Q3 from the SSB Filter As-
sembly.,  In mixer Q3 the signal is sub-
tracted from the 11.6 MC Error Mixer in-
jection frequency to produce a new i-f signal
frequency of approximately 11.1515 Mc/s.
In mixer Q2, this signal, 11.1515 Mc¢/s, is
added to the 100 KC Oscillator frequency to
up-convert to approximately 17,748 Mc/s.
In mixer Q3, this sipgnal is down-converted
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to the channel frequency in the 2-15 Mc/s
range by subiraction of the MC Oscillator
frequency from the input signal. The re-
sultant channel frequency signal is then ap-
plied to the RF Amplifier Assembly.

4,5.6 SSB FILTER ASSEMBLY.

The SSB Filter Assembly consists of an
upper-sideband 455 ke/s filter and a lower-
sideband 455 ke/s filter. Diode gates select
the proper filter for the mode selected by
the FUNCTION switch.

During receive, the filter selected passes
only signals in the required passband for
single sideband reception. During transmit,
the filter passes the desired sideband from
the Audio/Modulator Assembly and rejects
the unwanted sideband.

4,.5.7 I-F AMPLIFIER ASSEMBLY,

The I-F Amplifier Assembly consists of
eight transformer coupled i-f amplifier
stages, anoise limiter, an age detector, and
two age amplifier stages. TFive i-f am-
plifier stages are in the receive signal path,
and one i-f amplifier stagec is used for trans-
mit.

During rcceive, the Translator output is
coupled to the {first i-f amplifier stage
through the SSB Filtcr Asscmbly. Five suc-
cessivei-f amplifier stages arc uscd, three
of which are controlled by age, The output
is connected to the Audio/Modulator As-
sembly, where the audio signal is detected.
A portion of the received i-f signal is con-
nected to age awnplifier Q7. This signal is
further amplificd by Q7 and Q8, and detected
by diode CRT and, converted to a fast-attack,
slow-release dc signal al driver Q8. The dc
age signal is then applied to the RF Am-
plifier Assembly and to the front panel meter
through output amplifier Q10. The agc signal
is also applied to the first three receive i-f
amplifier stages.

By
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During transmit, the 4535 ke/s i-f transmit
signal from the Audio/Modulator Asscmbly is
amplified by Q6 and applied to the Trans-
lator Assembly by the 8SB Filter Assembly.
An ale voltage fromn the ALC Assembly is
also applied to QG to control the gain of the
stage. The control is exerted on the stuge
only when the power amplifier is being over-
driven. The effect of alc is to limit the
amount of drive which can be applied to the
power amplifier,

4.5.8 AUDIO/MODULATOR ASSEMBLY.

The Audio/Modulator Assembly consists of
an ssh modulator/detector, an am, detector,
atransmit audio amplitier, a cw oscillator,
a cw keyline hold circuit, two receive audio
amplifiers, and two modulator/detector
driver stages. The am, detector is not used
in the RF-301P SSB Transceiver,

The ssh modulator/detector consists of a
diode ring which performs the functions of a
balanced modulator in transmit and a prod-
uct detector in receive. In receive, the in-
coming sighalis applied through driver stage
Q10 to the diode ring. Transistor Q10
matches the high output impedance of the I-f
Amplifier Assembly to the low input imped-
ance of the diode ring, The i-f signal is
mixed with the 455 ke/s injection from in-
jeetion amplifier QY to detect the received
audio sipnal. Intransmit, audio from trans-
mitaudio amplifier Q4 is applied to the diode
ring with a 455 ke/s injection signal. The
two sipnals produce 2 double sideband, sup-
pressed carrier signal, the carrier is hal-
ancedhy the diode ring, Transistor Q9 is the
455 ke/s injection amplifier, and operates
as an emitter follower to drive the diode ring.
The 155 ke/s injection signal applied to the
injection amplifier is provided by the 455 KC
Error Mixer Assembly,

Transgistor (33 and diode CR4 form an am. de-
teclor. Becausethe am. mode is not used in

the packet transceiver, the stage is turncd
off all of the time,

Transistors Q7 and Q8 arc the receive audio
amplifier stapes. The audio outpul sipgnanl
from Q8is appliedto the Audio Amplifier As-
sembly for further amplification. Transistor
Q4 is the transmit audio amplifier. The in-
put to the transmit audio amplifier is provided
by either a microphone or by the tunc oscil-
lator stage. The input level 1o Q4 is sct by
the transmit audio gain control, RG, on the
Frequency Standard/Tuning Oscillator As-
sembly. The output of Q4 is used to drive
the diode ring modulator.

Transistor Qb is the cw sidetone oscillator,
and generates a single audio tone when keyed.
Transistor 6, the ew hold circuit, keys the
transmitter when the cw key is depressed and
keeps the transmitter keyed after the key is
released for a half second.

4.5,9 AUDIO AMPLIFIER ASSEMBLY,

The Audio Amplifier Assembly consists ol
two audio amplifier stages, Q1l, and Q2. The
output of the Audio/Modulator Asscmbly is
applied to Q1, amplified and applied to Q2.
The output of Q2 is used to drive the handset
or headset earphonc or an external speaker
amplifier.

4,5.10 FREQUENCY STANDARD/TUNE
OSCILLATOR ASSEMBLY.

1n addition to containing a tempceraturc com-
pensated crystal oscillator assembly, the
Frequency Standard/Tune Oscillator Assem-
hly contains the tunc oscillator Q1 and trans-
mit audic gnin control RG. Transistor 31, a
unijunction transistor, generates scveral
audio frequency tones at once so that the
average power of the power amnlifier stage
will be low during tuning. The oscillator is
encrgized only with FUNCTION switch set at
TUNE TX or TUNE ANT. Troansmit audio
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wain control RG sets the tune oscillator out-
put signal level during tune and the external
microphone audio input signal level during
normal voice operation.

4.5.11 ALC ASSEMBLY.

Rectification of positive pulses of heavily
modulated rf drive signals applied to the
power amplifier stage grid develops negative
voltage pulses at the base of alc amplifier
stage Ql, This occurs only when the power
amplifier stage is driven beyond the thresh-
old of grid current. These pulses are am-
plified sufficiently in Q1 to trigger amplifier
stage Q2 into conduction. The dc signal at
the output of Q2 has a fast-attack, slow-re-
lease characteristic due to time constants of
the output circuit. The ale voltage thus de-
veloped is applied to the transmit i-f am-
plifier stage in the I-f Amplifier Assembly to
reduce the gain of the stage. When an initial
surge of overdrive occurs at the power am-
plifier stage, the alc signal is developed, and
because of the fast-attack slow-release
characteristics, the alc signal is applied to
the i-f amplifier stage in proportion to the
magnitude of the initial overdrive and main-
tains lower gain in the i-f amplifier stage
until the drive peaks are subsequently re-
duced. If, lollowing this action. the audio
level applied to the modulator ig reduced be-
low the point at which pa tube grid current is
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drawn, the ale signal will decay to the point
at which it has no effect. If, however, the
audio level is not reduced, alec will continue
to be appliedto the i-f amplifier, If the audio
levelis increased further, a higher alc volt-
age will be applied to the i-f stage,

4,5.12 METERING CIRCUITS,

The front panel meter is connected to four
circuits at various times through primary
key relay K2, pa idle current test switch 87,
and FUNCTION switch 85. When spring
return pa idle current test switch S7 {inside
chaggis) is in its normal position, the meter
is fed through the FUNCTION switch, When
the FUNCTION switch is in the CW position,
the meter will indicate battery voltage through
the +12V power supply circuits. With the
FUNCTION switch in any other position, the
meter is fed through the primary key relay,
In receive, the age voltage is applied to the
meter lor signal strenght indication; and in
transmit, the meter operates from the An-
tenna Current Monitor Assembly for rf out-
put currentindication. When $7 is depressed
the meter is connected to the plate supply
for the power amplifier stape, so that rela-
tive plate current can be monitored for check-
ing thc pa tube idle current and for setting
the pa tube bias,



E PRINCIPLES OF OPERATION

POWER AUDIC AMPLIFIER ASSY I
IER ASSY S59t-1600
| ) |
ATE I PA IDLE CURRENT ! o 8 oz !
LY AUDIG e AUDIO
T T’EST 87 DRIVER OUTPUT
— DEFRESSED FOR PA
/ IOLE CURRENT TEST
/
/ 'Y RY
/ NORMAL
AR
_ NODES 1-)/0-
EPT CW
RS R
RECEIVER <
UOOE AUDIO P/0 FUNCTION
& CONTROL SWITCH &5
ALL MOOES \
EICEP‘tr oW\
€W MODE \
4 FROM 12V POWER \
SUPPLT CIRCUITS \ (Rcv AUDIO
PRIMART KETLINE
: L e J

b I
O\O— : KETLINE
|

I AUDIC/MCDULATCR ASSY
| Q3 A CR4 162-0800C
- amoper | —‘-—< Mic
I T inor useo) | | |
| | F/D J2-AUDIQ
T R 1| crio-13 R qQr R Y R |
— >4 AL moo/ avolo =P~ avoio ==
PROD DET T AMPL AMPL |
| T ‘
T R 534 Q4 T
Qio CARRIER Y 0% v
H> over INJECTION AUDID =l oy nec CW HOLO |
AMPL AMPL |
tT 4 T I
TUNE 0SC ASSY B W KEYUINE
R ! ’T
XMIT AF H <
T

GAIN CONT
UNCTION SWITCH (N A
TION

FIGURE 4.5 — BLOCK DIAGRAM, TRANSMIT/RECEIVE SIGNAL FLOW
4-11



A CURRENT MONITOR

t ASSY POWER AMPLIFIER ASSY P70 TRANSMIT POWER
591-1700 SUPPLY RECTIFIER ASSY
591-1800 |
I I T T l
F POWER » ALE ! P:u:tA ‘
I L LY
:_'ErHT AMPL | CKT
s o [/
e — — — :
ALC ASSY é)
591-1500 P/Q FUNCTION
SWITCH §5 r(‘
501-2340 \ ALL MODES
| | | EXCEPT CW
T at [
- | | ALC \
! : AMPL \ CW MOOE F
K2
I T PRIMARY TER \
KEY b
ae I RELAY
| DRT\:‘ER ALC | ?
|1 I ] ouTPUT Q
I i) —
JL_ | |
- PRIMARY WEYLINE
w
AGC
« I
38Y I-F AMPLIFIER ASSY ALC | "] AMoeT
162-0700 (NOT USED)
R T Q6 T Q7 Q8 CR7 Q9 Qo T
1-F AGC I-F AGC I-F AGC AGC AGC " —
AMPL AMPL AMPL OET DRIVER GUTPUT
| T ||
R Qi R Q2 R Q3 R 04 R Qs R RTL]R
I-F B - F - I-F - I-F I-F - PP~ o::\?ER
AMPL AMPL AMPL AMPL AMPL
I
AGE
[F70 FREQ STD/TUNE OSC ASSY
591-2000
1ZER | al* Re
TUNE XMIT AF
| osc GAIN CONT [T
MC (0OKC (1 6MC 485KC *ON WITH FUNCTIDN SWITCH (N A
ol oic gmon gaton P o




ANTENNA CURRENT MO

TRANSMIT TUNING LOAD ASSY ANTENNA CURRENT MONITOR ASSY
551-2200 551- 1500
R T ANTENNA T 1 I CRI l
___p-g—] TRANSFER < } K | DUMMY | | HE“T:R RF ;
REL AY REL AY Loao | PROTECTOR CURDE"T
.
<
s —_—— -—— —_ ———
RF AMPLIFIER ASSY
591-2300
| 591-2310 591-2320 5912330 T 591-234
R | RaT
T R > l TR R g ay RaT al _R:l X —
N l RELAY * RF AMPL RF AMPL T/R RELAY I '
' [
| 12
\
CR2,CR3 a2
I | revr'eror AGC > a2 I
(LIMITER) AMPL | BUFFER 1
1 | |
! |- Lo __ 41 | L __
F 3
AGC R‘
TRANSLATOR ASSY - = 1 SSB FILTER ASSY I~ F
162 -0600 } 591-2100 162
FLI FL2 |
R T R T RT R R T R 7| T
al I17.748 Qaz 11,1919 [#].3 FLI
wxer [P +50s P wxin [P coes [P wixer UsB b4
MC/S MC/S | |
LSE MODE |
| | X oney |
I FL2 R
LSB

FREQUENCY SYNTHESIZER

(FIG. 4.86)



PRINCIPLES OF OPERATION

Mt
G5

4-12

¥11.6 MC ERROR MIXER ASSY
l162-0400
FL4 FLS
Qs Q7 QB Q9
——1_ 21.953 ——W 14240022 |—M
BUFFER MIXER +.0008 MC/S MIXER MGC/S MIXER
|
l FLI FL2
Ql Q2 Q3 Q4
M 7.753+.0018 2.595 a
' BUFFER MIXER MC/S AMPL +.0498 MC/S MIXER
A I 'y
_:‘7
I MC 0SC ASSY | I 100 KC 0SC ASSY | [ 10 KC 0SC
162—1000 | | 1621100 | | 162120
15.247-3.247 MC/S | 6.47-7.047 MC/S 1.8465—| 7565
P70 FREQ STD/TUNE OSC ASSY DIVIDER/SPECTRUM -
591-2000 GENERATOR ASSY 23-11 MC/S 28.1-29 MC/S
162~0300 = —
Qi4, QI5
MC SPECT. GEN SF‘lggT.KgEN J aUclil
I I {(PULSE SHAPERN KEYED OSC |
I I | | MC/S PULSED
I TEMP al a2z, 3 2s,
COMP | MC/S Q20 <2 +
XTAL ™ euFFer |7 c';'::'f“ MULTIVIB TR
Q5C (BI-STABELE) {ASTS

FIGURE 4, 6 —~ BLOCK DIAGRAM, FREQUENCY SYNTHESIZFR SIGNAL FLOW



MC  100KC I1LEMC  455KC
08¢ 0S¢ ERROR ERROR
MIXER MIXER
ouT ouT
4 4 $
4;
455 KC ERROR MIXER ASSY
162-0500
Q7
Q9 Qs l Q2 Q4 FLa Qs .
4554277 —®| CARR. CON
MIXER AMPL I = AMPL MIXER A AMPL (NOT USED
| L
FL3 FLI FL2 Q6%
m%a 11.6054.052 mg:-:n 846.51.188 M?::R » 1108 MC/s 1IOIS
MC/S MC/S +.090 KC/§ MC/S 0SC
L3 r 3 = .
NWITH | KC KNOB PULLEO OUT, Q3 IS
— TURNEO OFF ANO Q6 IS TURNED ON. _
? -
> |
c osc assy | | VFO ASSY I l | KC 0SC ASSY I
2-1200 [ I 162~0900 | || 162~1300 |
-1.7565 MC/S 799.0-786.0 KC/S 798.5-789.5 KC/S
s 1.20-1.11 MC/S 1.900-1.891 MC/S
ale Ql9
| Qs 10 KC (KC
BUFFER IPECT. GEN SPECT. GEN
(KEYED 03C) {(KEYED 0SC)
00 KC/S PULSED 10 KC/S PULSED | | KC/S PULSED
04, Q5 Qs6, Q7 Qe, a9 Ql0, all Qiz, QI3
! By iz +8 +2 <5
MULTIVIE muLtivie " wuLTivie MULTIVIB »  muLTIvIE
(ASTABLE) { BI-5TABLE) {ASTABLE) { BI-STABLE) {ASTABLE)




E— T EEe— —
'KC ERROR MIXER ASSY I
-0500 |
FL3 Q7
A:;",L ul?:::n —— 4551277 A:gl_ — CARR. CONT. I
KC/S (NOT USED}
t *<——— —7
1 ]
al FLI 03k FL2 Q6N
- MIXER 646.54.185 MIXE R —— LIOIS MC/S LIOIS
MC/9 +.090 KC/S MC/S 0SC
r 3
¥WITH | KC KNOS PULLED OUT, Q3 1§
TURNED DFF AND Q6 IS TURNED ON.
F
3Y l ' | KC O0SC ASSY I
0 | | 162—-1300
KC/S ‘ ‘ 798.5-789.5 KC/S
N e Sl — ——
1.70-1.11 MC/S 1.800-1.89]1 MG/S
qla Qi
10 K¢ 1KC
SPECT. GEN SPECT. GEN
(KEYED 05C}) {(KEYED 0SC)
10 KC/9 PULSED | KC/S PULSED |
08, Q9 Qlo, Qll Qlg, Q13
+5 +2 +5
ULTIVIB MULTIVIB MULTIYIB
\STABLE) (BI-STABLE) {ASTABLE)




[

PRINCIPLES OF OPERATION

4.6 FREQUENCY SYNTHESIZER
ASSEMBLY DESCRIPTION.

Refer to the frcquency synthesizer block
diagram in figure 4.6 during the following
discussions.

4.6,1 CRYSTAL OSCILLATOR ASSEM-
BLIES,

TheMC, 100KC, 10KC, and 1 KC Oscillator
Agsemblies each consist of oscillator and
buffer stages and a bank of crystals switched
into the circuit by the respective FRE-
QUENCY KILOCYCLES switch. In the MC
and 100 KC Oscillator Assemblies, Q1 op-
erates as an oscillator, and the crystals os-
cillate in the parallel mode. Transistor Q2
inthese assemblies is used as a buffer am-
plifier. Inthe 10 KCand1 KC Oscillator As-
semblies, both Q1 and Q2 are used to form
the oscillator circuit. The crystals in these
two assemblies oscillate in the series mode.

4.6.2 VFO ASSEMBLY,

The VFO Assembly consists of a three tran-
sistor variable frequencyoscillator {vio) cir-
cuit and a onc stage amplifier. The vfo is
tuned by a wvariable capacitor, and a preset
coil and padder capacitor. The tuning capac-
itor is mechanically coupled to the 1 ke/s
FREQUENCY KILOCYCLES control. When
the 1 ke/s FREQUENCY KILOCYCLES con-
trol knob is pulled out, the VFO Assembly is
activated and the 1 KC Oscillator Assembly
is disabled.

1.6.3 DIVIDER/SPECTRUM GENERATOR
ASSEMBLY,

The Divider/Spectrum Generator Assembly
consists of twenty transistors used as am-
plifiers, multivibrators, pulse shapers, and
keyed oscillators.

Transistor ()20 acts as abuffer for the 1 Mce/s
frequency slandard input signal. The output

of Q20 is applied to 1, which amplifies and
clips the 1 Mc/s signal to provide a pulse
output. Transistors Q14 and Q15 are pulse
shapers. Harmonics are gencrated; and with
the filtering in the output, desired harmonics
are produced at1 Mc/s intervals in the 11 1o
23 Mc/s range for use in the 11. 6 MC Error
Mixer Assembly,

The frequency dividers consist of multivi-
brators Q2 through Q13. They consecutively
divide the frequency by 2 and 5 thereby pro-
viding output frequencies of 100 kc/s, 10
ke/s, and 1Kkc/s. Transistor Q16 is the
buffer for the 100 ke/s output from Q5.

The 100, 10, and 1 k¢/s spectrum generators
are keyed oscillators which produce fre-
quencies at intervals of 100, 10, and 1 kc/s,
respectively. They function as oscillators
at their natural frequencies of resonance,
but since they are keyed by the frequency di-
vider outputs, they produce a spectrum of
frequencies centered about the oscillator fre-
quency of resonance rather than just a single
frequency. For example, Q17 would nor-
mally oscillate near 28.6 Mc/s; but, since
it is keyed by the 100 kc/s output pulses
from Q16, itproduces at least the 10 desired
frequencies at 100 ke/s intervals between
28.1 and 29.0 Mc/s. Other undesired fre-
quencies near the desired ones, are pro-
duced, buttheir amplitudes are considerably
lower and they will not result in products
which would pass through filters in the Er-
ror Mixer Assemblies.

4.6.4 11.6 MC ERROR MIXER ASSEMBLY.

The 11, 6 MC Error Mixer Assembly consists
of buffers, mixers, amplifiers, and filters.
The MC Oscillator frequency is applicd to
mixer 2 through buffer @1l. Transistor Q2
subtracts the MC Oscillator frequency, with
error from the appropriate MC spectrum
frequency, resulting in a product of approxi-
mately 7.753 Me/s with reversed error.
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(Refer to paragraphs 4.3.2 and 4.3.3 for a
discussion of crror cancclling. Reler to
table 4.1 for particular oscillator and spec-
trum frequencies.) The product from mixer
)2 is passcdthrough F1.1 and amplified by Q3.
All other frequencics generated arc attenu-
ated to a negligible level,

The 100 KC QOscillator frequency is applied
to mixer Q7 through buffer Q6. In Q7, the
100 KC Oscillator frequency with error is
subtracted from the appropriate 100 kc/s
spectrum frequency to produce a frequency of
approximately 21,953 Mc/s with a reversed
error. This product is passed through FL4
to mixer Q8. In @8, the 7.753 Mc/s fre-
quency and reversed MC Oscillator error
from Q3 is subtracted from the 21, 953 Mc/s
frequency and reversed error to produce a
new frequency of approximately 14,2 Mc/s
with the reversed 100 KC Oscillator error
and the twice reversed (normal) MC QOscil-
lator error.

Transistor Q4 adds the 10 KC and 1 KC QOs-
cillator frequencies and their errors to pro-
ducc a new frequency of approximatley 2. 595
Mc/s containing the two crrors. Filter FL2
passes this product to Q9. In Q9, the 2.595
Mc/s (plus error) frequency is subtracted
from the 14.2 Mec/s frequency with the error
of the MC Oscillator and the reversed error
of the 100 KC Oscillator to produce a new fre-
quency of approximately 11, 6 Mc/s with the
error of the MC Oscillator and the reversed
errors of the 100, 10, and 1 KC QOscillators.
Filter FL3 passes this product to Q5, which
amplifies it and applics it to the Translator
Assembly,.

In order to simplify the mixing and error re-
versal process, consider it algebraically.
Let the appropriate MC, 100KC, 10KC, and 1
KC QOscillator frequencies be represented by

F4, F3, F2, and Fl’ respectively., Let the

MC, 100 KC, 10 KC, and 1 KC Oscillator
frequency errors be represented by E4, E3,

4-14

E2,
100 ke/s, 10 ke/s, and 1 ke/s intcrval spec-
trum frequencies be represented by S4, S,

]
w

and El’ respectively. Let the 1 Me/s,

82, and Sl’ respectively.

The product of Q2 will then be S4-F4-E4.
The product of Q7 will be SS_FS_ES' Sub-
tracting S{_}—F{_}-E4 from S:}—FB—E3 in 8, we

get S -8 -F +F -E _+E_  as the product,
374 73 o 4

4
Note that the error represented hy E4 hag

heen reversed twice by double subtraction,

The product of Q4 will be F2+E2+F1+E1.
Subtracting this product from S3-S4—F3+
F4—E3+E4 in @9, we arrive at a f{inal mixer

-8 -F +F - -F -E_-F -
product of 53 54 I‘3 4 E3+E4 9 Ez 1

El.
Referring to table 4.1, substituting the cor-
responding frequencies listedfor 8 (spectrum)
and T ({oscillator), thc resultant frequency
will be approximatley 11. 6 Mc/s +E4—E3—E2—
El' The resulting errors cancel in the
Translator Assembly and in the balanced
modulator/product detector stage in the
Audio/Modulator Assembly.

4.6.5 455 KC ERROR MIXER ASSEMBLY,

The 455 KC Error Mixer Assembly consists
of mixers, amplifier, filters, and an oscil-
lator. In Ql, the appropriate 10 ke/s inter-
val spectrum [requency is subtracted from
the 10 KC Oscillator frequency to produce a2
new frequency of approximately 646. 5 ke/s,
containing the 10 KC Oscillator error., This
product is passed through FL1 and is am-
plified by Q2.
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TABLE 4.1 — CRYSTAL OSCILLATOR AND SPECTRUM FREQUENCIES

CRYSTAL OSCILLATOR FREQUENCIES (Mc/s)

DIGIT MC 0OSC 100 KC 0OSC 10 KC 0SC 1 KC 0SC
0 - G, 147 1. 8465 0. 7985
1 - 6,247 1,8365 0.7975
2 15. 247 6. 347 1, 8265 0. 7965
3 14, 247 6. 447 1, 8165 0.7955
4 13. 247 6. 547 1. 8065 0.7945
5 12, 247 6, 647 1,7965 0.7935
6 11. 247 6, 747 1.7865 0. 7925
7 10, 247 G, 847 1,7765 0.7915
8 9, 247 6. 947 1, 7665 0.7905
9 8, 247 7.047 1.7565 0.7895

10 7.247 - - -

11 6.247 - - -

12 5.247 - - -

13 4,247 - - -

14 3,247 - - -
SPECTRUM FREQUENCIES {Mc/s)
CORRESPONDS
TO DIGIT MC SPECT 100 KC SPECT | 10 KC SPECT | 1 KC SPECT
0 - 28,1 1,20 1,900
1 - 28,2 1,19 1. 899
2 23,0 28.3 1,18 1. 898
3 22,0 28.4 1,17 1. 897
4 21,0 28,5 1.16 1,896
5 20,0 28,6 1.15 1,895
6 19,0 28,7 1. 14 1,894
7 18,0 28.8 1. 13 1,893
8 17.0 28.9 1.12 1. 892
9 16.0 29,0 1.11 1. 891
10 15. 0 - - -
11 14,0 - - -
12 13.0 - - -
13 12,0 - - -
14 11,0 - - -
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In Q3, the 1 KC Oscillator frequency and
error is subtracted from the appropriate 1
ke/s interval spectrum frequency to produce
an output frequency of approximately 1101,5
ke/s containing the reversed error from the
1 KC Oscillator.

Transistor Q4 subtracts the 646.5 kc/s fre-
quency and the 10 KC Oscillator error from
the 1101.5 ke/s frequency and the reversed
1 KC Oscillator error, resulting in a new
frequency of approximately 455 kc¢/s con-
taining the reversed errors of the 10 KC and
1 KC Oscillators. The output is amplified by

Q5 and applied to the balanced modulator/
product detector in the Audio/Modulator As-
sembly,

When the VFO is used, it is no longer pos-
sibleto derive the 1101, 5 kc¢/s frequency for
Q4 from the 1 KC Oscillator and 1 ke/s in-
terval spectrum in Q3. So 1101,5 ke/s os-
cillator, Q6 is employed to generate this fre-
quency; and mixer Q3 is disabled. To ac-
complish this change, operating voltage is
applied to QG, and Q3 is biased to cutoff.

Transistor Q7is a carrier control amplifier,
whichisnotusedinthe RFF~-301P Transceiver,
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CHAPTER 5
MAINTENANCE

5.1 GENERAL.

This chapter contains procedures for routine
maintenance and overall performance tests,
Thelength of intervals between times at which
periodic preventive maintenance should be
performced depends on the amount of usage and
the environmental conditions and is, therc-
fore, left to the discretion of the uscr, It
should be obvious, however, that regular pre-
ventive maintenance increases the reliability
and service life of the equipment.

Tt is helpful {o record performance measure~
ments and other information discovered dur-
ing routine maintenance. The notes can be
referred to at subsequent maintenance or ser-
vicing times,

If malfunctions or degraded performanceare
evident, and their corrcctions are not within
the scope of this chapter, the problems should
be referrcd to a technician qualified to per-
form advanced servicing covered in chapter
6.

5.2 TEST EQUIPMENT.

Following is a list of test cquipment which
should be available for general maintenance
parposces, The models listed arc recom-
mended; however, cquivalent models may be
substituted,

a. Tube Tester

b. General Purpose vivm Hewlett- Packard
Model 4108

¢. Ac vivm - Ballantine Model 314A

d. Rf Signal Generator - Hewlett-Packard
Model 60GA

e. Rf dummy load, 50 chm, 100 waftt

f. Gencral coverage communications re-
ceiver or an RF-301 ( ) Scries Transceiver

5.3 PREVENTIVE MAINTENANCE.

Normally, the transcciver componentsdo not
require any additional Tubrication; however,
lubrication might be necessary if the factory
lubrication is removed for some reason orif
a spccific problem develops.

Periodically, depending upon usage, the
transceiver should be removed fromthe casc
and inspected for loosc or damaged compo-
nents, This should be doneif the transceiver
is physically abuscd while in service. Tighten
any loose components; and if any majordam-
age is noted, refcr the problem to a qualified
technician. Refer toparagraph 5.5 forchas-
gis removal,

Periodically or when judged necessary, the
transceiver should be subjected to the per-
formancce tests listed inparagraph 5,6, This
should be donc especially when the operator
notices a degradation in performance, such
as reduced recciver s¢nsitivity or transmit-
ter output, If necessary, thc tests can he
modified for special symptoms or intermit-
tent problems.

Becausemany of the adjustments in the trans—
cetver requirc special procedures and equip-
ment, random peaking of adjustments is not
recommcended, If performance tests reveal

5-1
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a specific problem, it shouldbe givenproper
attention. Donottry to optimize performance
by making random checks or adjustments.

5.4 FUSE REPLACEMENT.

The front panel fuse is the only fusc in the
transceiver. Should the set be completely
inoperative, it should be checked. To open
the fuseholder, first unscrew the metal eap.
Then, turn the inside fuseholder knob a quar-
ter turn counterclockwise and remove the
fuse. Before replacing the fuse, determine
the cause of failure, If there is a probable
internal fault in the set, remedial action
should be taken before replacing the fuse. Re-
fer to parts list for fuse type and rating,

Note

A zenerdiode is used in the transceiver
to automatically blow the fuse if high
line voltage or reversed polarity isap-
plied to the set.

5.5 CHASSIS REMOVAL.

To remove the chassis fromthe case, sct the
unit on the bench with the frontpanel upward.
Unscrew and remove the four serews in the
corners of the handles. Lift the transceiver
chassis up and out of the case, Sct the case
aside.

To reinstall the chassis in the case, set the
case upright on the bench. Make sure that
the gasket is installed properly in the U-chan-
nel in the panel. The gasket is formed in a
"U" shape, and the open partofthe U should
he inside the channel.

Note

When properly sealed, the transceiver
is weatherproof, However, a some-
what better seal can be made if a lih-
eral amount of Dow-Corning #111 Sili~
cone Grease is applied to the gasketand

U-channel before reinstalling the trans-
ceiver chassis. DBe careful that dirt
does not accumulate on the gasket.

Set the transceiver chassis down in to the
case, making sure that the channel is aligned
with the edge of the case. Then install and
tighten the four screws in the corners of the
handles.

5.6 PERFORMANCE TEST.

5.6.1 GENERAL.

To determine the condition of the transceiver,
conduct the over-all performance test in the
following paragraphs. Comparinginformation
obtained in these procedures with data re-
corded from previous tests may indicate that
a problem exists, These tests will alsoindi-
cate if the transceiver is in good condition so
that it may be put hack in service with confi-
dence. Any problems discovered should be
repaired or recferred to a qualified service
technician for repair or adjustment,

5.6.2 RECEIVER SENSITIVITY ANDAUTO-
MATIC GAIN CONTROL.

a. Disconnect the microphone from the
AUDIO connector.

b, If available, connect an RF-3005 Two-
Way Audio Adapterto AUDIOconnector, Con-~
nect a headset to the adapter. Connect anac
vtvm to the adapter with the ground lead at
pin 4 and the ac probeatpin 3. If theadapter
is not available connect a 600 ohm resistor
to AUDIOconnector across pins 3and4. Con-
nect a ac vtvm across the resistor with the
ground lead at pin 4, ac probe to pin 3.

c. Connect an rf signal generator to ANT
connector.
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CAUTION i

Be careful not to transmit with the rf
signal generator connected,

d. Sct the transceiver to receive usb or
Isb on any frequency, asdescribed inchapter
3.

e, Adjust the rf signal generator frequency
to the operating frequency ofthe transceiver,
get the attenuator on the rf signal generator
for 1 uV output,

f. Note the audio voltage onthe meter, peak
the rf signal generator frequency adjustment
for maximum output indication, Record the
meter reading.

g. Detune the rf signal generator to another
part of the band, and note the vtvm reading.
The ratio of the reading recorded for stepf
to the reading above should be at least 3.2/1
(10 dB),

h. Tunc the rf signal generator back to the
operating frequency of the transceiver, and
set the attenuatorfor 0.1 voltoutput. Adjust
RECEIVE AUDIO control for maximum ac
vtvm reading without noticeable distortion in
the headset if connceted to the adapter, If
the adapter is not being used, disconnect the
600 ohm resistor and ac vtvim and connect a
headset or handsct. Check fordistortionand
adjust the RECEIVER AUDIO control if re-
quired, After checking reconnect the 600
ohm resistor and ac vtvm as outlined in step
a above, Record the ac vtvm reading.

i. Turn the rf signal generator outputdown
to 1 uV, Observe the meter reading. The
ratic of the reading taken in step h to the
reading above should be less than 7/1 (16
dB),

5.6.3 CHECKING FREQUENCY SWITCHES.

While the transceiver is set to receive, con-
neet an antenna to ANT connector and check
each of the FREQUENCY KILOCYCLES switch
positions to be sure thatsome signal ornoise
is heard on each position. If the receiver
output is noticeably reduced with a switch in
one position, it may indicate that acrystalis
defective or thatthe associated crystal oscil~
lator is marginal in operation and dropping
out of oscillation in the one position.

5.6.4 TRANSMITTER OUTPUT AND MOD-
ULATION.

a. Connect a 100 watt, 50 ohm dummy load
and a Hewlett-Packard 410B vtvm (ac probe)
to ANT connector.

b. Connect the microphone or cw key to
AUDIO connector.

¢. Set the FUNCTION switchat TUNE ANT.

d, Key thetransceiver, and tune for amax-
imum output indication, The vtvm shouldin-
dicate approximately 50 + b volts.

Note

If full output power cannot be obtained,
it may be nccessary to change the
driver or power amplifier tube in the
transmitter.

e. Listen to the transmitted voice signal
on either usb or lsb using a separate single
sideband receiver, Check that the trans-
mitted voice signal is of good quality and
without distortion.

5.7 TRANSMIT POWER SUPPLY
VOLTAGE MEASUREMENTS.

Table 5,1 lists the approximate dc voltages
that can be measured on the Transmit Power
Supply Rectifier Assembly. Figure5.1shows
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the location of the test poinls. Chassis
ground is uscd as a reference and any devia-
tion morc than 15% from the expected reading
should be investigated. The measurements
should be made with a vivm, transceiver
keyed, no modulation and in the ush mode,

TABLE 5.1 - TRANSMITTER POWER SUDP-~
PLY VOLTAGE MEASUREMENT

EF,ST POINT VTVM SET EXPECTED
FOR READING
A +1000 V +850 V
B +300 +280 V
C -300 -130 Vv
D -100 -o0 Vv

5.8 TUBE REPLACEMENT.
5.8.1 GENERAL.

If full transmit power cannotbhe obtained, the
driver and power amplifier ( p.a.) tubes
should be tested in a tube tester. If found
weak or defcctive, the tubes should be re-
placced.

5,8.2 DRIVER TUBE REMOVAI, AND RE-
PLACEMENT,

To removce the driver tube (figure 5. 1), care-
fuily pull the outer shicld off the side of the
tube., A small pair of plicrs or the hook on
the end of an inspection probe should beused
to pull on the embossedtiahon the outer shiceld.
With the outer shield off, bend the twohalves
of the inner shicld away from the tube, and
remove the tube from the socket,

To replace thedriver tube, seatitin the socket,
fold the inner shicld around the tube, and snap
the cuter shicld down over the inner shield.
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3.8.3 P. A. TUBE REMOVAL AND RE-
PLACEMENT.

‘ WARNING I

High voltage is applied to the plate cap
of the p.a. tube when the sctis keyed
to transmit, Make surc that power is
off before handling the tube,

To remove the p.a. tube (figure 5. 1), carce-
Tully lift off the plate conncetion {rom the top
of the tube. Remave the two screws and at-
taching hardwarc sceuring the heat sink to the
chassis, Rcemovetheheat sink. Then, gently
rock the tube out of the socket.

To replace the p.a. tube, seat itin the sock-
et. and reinstall the heat sink and the plate
conncction,  Be careful to orient the plate
fead so that it will not short to surrounding
objeets while in scrviee. Readjust the p.oa,
bias as desceribed in paragraph 5.9,

5.9 P.A. BIAS ADJUSTMENT.

Whencever the p,a. tube is replaced., the con-
trol grid bias should be readjusted for the
proper idling plate current. The bias is sct
with the p.a. bias control on the Power Sup-
ply Rectifier Assembly figure 5.1). Be sure
to nsc a fully charged battery pack or other
gsource of proper supply voltage for the test.

WARNING

High voltage is appliced to the plate cap
of the p.oa. tube when the set is keyed
to transmit. Make sure that power is
off before handling the tube.
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DRIVER VI

PA VI

TEST POINT A

TEST POINT B

S7 PA BIAS
ADJ SWITCH

TEST POINT C

TEST POINT D

PA BIAS
ADJ R8

FIGURE 5.1 - DC VOLTAGE TEST POINTS AND PA ADJUSTMENT LOCATION
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‘ WARNING I

High voltages are prescnt on the power
supply assemblies around this control.
Since the adjustment mustbe made while
the transceiver is keyed to transmit,
keep hands away from any circuitry.

Perform the following steps to set thc p.a.
bias:

a. Connect a 50 ohm 100 watt rf dummy
load to ANT connector,

b, Set FUNCTION switch at usb or lsh,

c. Connect the cw key {preferred) or ami-
crophone to AUDIO connector to key thetrans-

mitter,

f_l,‘l
o]

Note

During the adjustment, there must he
no modulation. Thercfore, il using a
microphone to key the transceiver,
make sure that no audio is applicd.
While the pa idle current test switch is
depresscd, the meter can beoverloaded
with modulation,

d. While depressing the push-button pa idle
current test switch S7 figure 5.1, key the
transceiver, and adjust the p.a, biascontrol
for a front panel meter indication in the mid-
dle of the green section.

e. Unkey the transceiver, release the
switch, and set FUNCTION switch at OFF,
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CHAPTER 6
SERVICING

6.1 GENERAL.

The servicing chapter of this manual is in-
tended for use by persons qualified to per-
form advanced troubleshooting and repair
for this type of equipment. It coversproce-~
dures for igolating the trouble to a functional
section of the transceiver and locating and
correcting faults within the functional sec-
tion. The functional sections are, for the
most part. built in 8eparate assemblies, 8o
that oncc a particular fault is narrowed
down, only one aggembly will bhe involved
in the repair. This helps to simplify the
troubleshooting procedure.

It is assumed that, prior to servicing the
transceiver, the technician has a thorough
knowledpge of pgeneral troubleshooting tech-
niques and the principles of operation for
this 8¢t as discussed in chapier 4,

Refer to paragraph 5.5 for instructions on
removal of the chassis from the case.

6.2 ASSEMBLY IDENTIFICATION,

Figures 6.1 and 6.2 show the location of
the assemblies and tubeg. These items are
referenced by key numbers to table 6.1,
which lists all electrical assemblies and
tubes.

Each assembly listed in table 6.1 is refer-
enced to the figure number of the illustra-
tiong for that assembly in chapter 8. Tllus-
trations in chapter 8 consist of the schematic
diagram of the assembly, a compogite
printed circuit board diagram showing com-
ponents and printed wiring, and a list of
significant dc test voltages.

6.3 TEST EQUIPMENT AND SPECIAL
TOOLS.

Following is a list of test equipment and
special tools required for servicing the
transceiver. Models specified are recom-
mended, however, equivalent models may
be substituted.

a. Dc Power Supply, 12 + 2 volts, 10 amp,
regulated.

b. General Purpose Vivm with IRf Probe —
Hewlett- Packard model 410B,

¢. Low Level Rf Vivim — Doonton Elec-
tronics model 91CA.

d. Ac Vivmm - Ballantine model 314A.

e. Heterodyne Voltmeter — Bruel and

Kjaer model 2005.

f. Rf Signal Generator - Hewlett- Packard
model 606A.

g. Electronic Frequency Counter - Hewlett-
Packard model 52421..

h. High Frequency Oscilloscope — Tek-

tronix model 515,
i. Rf Dummy Load — 50 ohms, 100 watts.
j. Alignment Tool = JFD #5284.

k. Alignment Tool — 1/4t03/8 inch plastic
flat blade type.

6-1
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FIGURE 6,1 - ASSEMBLY IDENTIFICATION, TOP O TRANSCEIVER CHASSIS
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FIGURE 6. 2 - ASSEMBLY IDENTIFICATION, BOTTOM OF TRANSCLIVER CHASSIS
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TABLE 6.1 - [IDENTIFICATION OT ASSEMBLIES AND COMPONENTS
CHAPTER 8
RET. NO. NAME F1G. NO.
Tigure 6.1
1 Audio Amplifier Assembly 8.14
2 T/R Relay K2 8.1
3 Choke L2 8.1
4 VFO Assembly 8.8
5 8SB Filier Assembly 8.21
6 Divider/Speetrum Generator Assembly 8.2
7 11.6 MC Error Mixer Assembly 8.3
8 Frequency Standard/Tuning Oscillator Assembly 8.20
9 Connector J3 8.1
10 RTF Amplifier 591-2350 Assembly 8.23
11 RTF Amplifier Mounting Screws -
12 Preselector Shaft —
13 "Load'" Capacitors - C2 and C4 8.1
14 "Tune'" Capacitor C8 8.1
15 Antenna Current Monitor Assembly 8.19
16 Transmit Tuning Load Assembly 8.22
17
18
19
20
Figure 6.2
1 1 KC Oscillator Assembly 8.12
2 Switch S6 8.1
3 10 KC Oscillator Assembly 8.11
4 Transmit Power Supply Transistor Assembly 8.18
5 100 KC Oscillator Assembly (Hidden) 8.10
6 Transformer T1 8.1
7 Transmit Power Supply Rectifier Assembly 8.16
8 MC Oscillator Assembly (Hidden) 8.9
9 R/T Relay K1 8.1
10 Transmit Power Supply Capacitor Assembly 8.17
11 Transmit Power Amplifier Assembly 8.15
12 ALC Assembly 8.13
13 RF Amplifier 591-2350 Assembly 8.23
14 RF Amplifier 591-2340 Assembly 8.23
15 RF Amplifier 591- 2330 Assembly 8.23
16 RF Amplifier 591-2320 Assembly 8. 23
17 R’RT Amplifier 591-2310 Assembly B. 23
18 Translator Assembly 8.5
19 IF Amplifier Assembly 8.6
20 455 KC Error Mixer Assembly 8.4
21 Audio/Modulator Assembly B.7
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1. Fabricated keying text fixture — refer

to figure 6. 3;
Note

The labricated keying test fixture is
required for keving the transceiver
when it i8 desired to transmit with-
out having any audio applied to 1ihe
modulator. A cw key can bc used.
although it is not as convenient.

m. Subminiature male and female coaxial
connectors with pigtail leads for test con-
nections — order replacement cables with
RF part numbers C162-0315 and C162-0311.

6.4 PC BOARD REPAIR TECHNIQUES.

Special handling of printed circuit {(pc) boards
and semiconductors is necessary to avoid
damaging these parts. Use only a low heat
goldering iron when removing or installing
goldered in parts. When removing a part

—~

RF P/N P-0400
PLUG
A

from a printed circuit board, lirst unbend
the crimped leads; then use only the amount
of heat necessary to melt the solder and re-
move the parl immediately while the solder
is molten. Clcar execess solder from mount-
ing holes, making sure that the holes are
open on the printed side of the board before
inserting the new component. When re-
moving a transformer or other part having
a multiple number of leads, straighten all
leads first and then heat leads one at a time,
working around the part until the partcan
be gently rocked out of its holes. A de-
soldering iron or a regular soldering iron
used in conjunction with a sclder remover
or a piece of cable braid will greatly sim-
plify removal of solder from multiple lead
components. A wood tooth pick can be used
to clear holes once the part is removed.

When installing or removing a soldered-in
semiconductor, grasp the lead, to which
heat is being applied, between the solder
joint and the semiconductor with long-noese

-~

PLUG ADAPTER

CLAMP

P/0 AUDIO
JACK J2
PIN T ¢SEE NOTE] ¥
MEYLINE i -
|
|
PIN § |
GROUND EE—
./

SMALL ALUMINUM BOX

CONNECT TU
PINS 6B 7

TRANSCEIVER

NOTE: AN RF-3008 TWO-WAY AUDID ACAPTER
CAMN BE USEQ (F A MEADSET 15 REQUIRED
FOR SIMULTAMECUS COMMECTION.

SPST
SWITCH

FIGURE 6.3 - FABRICATED KEYING TEST FIXTURE
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pliers. This will dissipate some of the heat
that would otherwise conduct into the scmi-
conductor device from the soldering
Make certain Lhat all
semiconductor

iron.
wires soldered to
terminals have first been
properly tinned so thal the connection can
be made quickly. Excessive heat may
permanently damage Semiconductors, es-
pecially germanium types.

If the copper foil wiring is damaged, a piece
of small buss wire can be used to bridge the
gap. It is seldom necessary to replacea pc
board because of such damage.

Capacitors, resistors, and other twe lead
components can be replaced without remov-
ing the old leads, using the following pro-
cedure. This method is not as good as
removing old leads and soldering the new
part into the board, but it may be used to
advantage when time or access to the wiring
side of the board is a factor.

a. Cut the component in half with diagonal
culters.

b. Crush the remains of the component,
and break the pieces away from the leads.
This will leave the maximum lead length re-
maining.

¢. DBend the leads c¢lose to tbe board to
form a terminal loop.

d. Connect the leads of the new component
to the terminals formed by the old leads,
and solder the connections. DBe careful to
dress the leads so they don't contact other
nearby leads.

6.5 TROUBLESHOOTING TECHNIQUES.

The first step in tiroubleshooting a defective
transceiver is to isolate the fault to apartic-
ular scction or assembly. The sccond step
is to localize the faull or defective part

G-G

responsible for the trouble. Some faults,
such as burned-out resistors, arcing, and
shorted circuits may be found through visual
inspection; howevcer, the majority of prob-
lems will have to be located by logical
troubleshooting procedurcs, including check-
ing stage output levels and dc voltages.

Dec voltages significant for troubleshooting
are listed with the schematic diagrams.
Significant ac signal levels are included in
this chapter along with necessary details
for test set up and are arranged inlogical
gequence to facilitate effective trouble-
shooting. Both dc and ac levels may deviate
to some extent from the nominal values
given, especially if the power source hasa
voltage deviation from the nominal input
voltage of the transceiver, 12 volts. Some
voltages are affected by control settings,
and all voltages may vary by as much asthe
tolerances of the components in the circuit.
These deviations are to be expected andare
of no major consequence. The important thing
to remember when troubleshooting is that
problems are usually the result of a missing
signal or greatly increased or reduccd sig-
nal level. They may also be caused by a
change in the frequency of the signal, eg.,
the outputs of the astable multivibrators in
the Divider/Spectrum Generator Assembly
may shift to another frequency due to ex-
tremely low operating voltage or a bad com-
ponenl. Severc signal distortion may be a
result of a change in dc operating conditions
of a stage. In such cascs make surc that
de voltapes are checked. All voltages are
referenced to chassis ground.

Included with the schematic diagrams in
chapter 8 are composite printed civeuit
board diagrams, showing the components
oh the board with the printed wiring super-
imposed. Inter assembly connection points
arc also identified in these diagrams.

Paragraph G.6 provides a2 gencralized

troubleshooting procedure to help inlocating
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the faulty functional section for some of the
gimpler problems. Paragraph 6.7 provides
general information for locating the fault
within the faulty assembly. The remaining
paragraphs of thie chapter each contain
troubleshooting, repair, alignment, removal,
and replacement procedures for a particular
assembly.

Following are some general rules to observe
in troubleshooting. Due to the wide use of
transistors and printed circuit boards, it is
suggested that these rulesbe closely observed
to prevent damage and te aid in trouble-
shooting.

a. In solid state circuita, the resistances
and impedances are of much lower values
than in tube type circuits. A discrepancy of
a few ohms can affect performance. Also,
transistors can be damaged by high current
or high voltage ohmmeter circuits. There-
fore, use only the low resistance ranges of
the chmmeter, and use a meter with a sensi-
tivity rating of 20,000 ohms per volt ot
greater to make accurate measurements and
to avoid damaging transistors.

b. Transistors are best chccked in the
circuit, using ac and de¢ voltage indications
for troubleshooting. Ac signal levels are
given in the remaining paragraphs of this
chapter together with test set ups. Dc volt-
ages are listed in chapter 8 with the sche-
matic diagrams. Besure to check the emitter
resistor wvoltage drop to determine if the
transistor is operating at the proper dc cur-
rent conditicns. Also, check the transistor
base bias. A change in transistor bias may
be a problem if a resistor has been over-
heated or has shorted or opened.

¢. A transistor can be checked out of the
circuit with a sensitive ohmmeter as follows:

Connect one lead of the ohmmeter to the base
and the other first to the emitter and then

the collector. The resistance should be high
for both checks with the meter polarity one
way; and when the tests are repeated with
reversed polarity, the resistance should be
low to both leads. When a connection is
made to the emitter and collcetor leads, the
emitter to collector resistance should like-
wise be high in one polarity and low with the
opposite polarity.

| CAUTION [

If a transistor is found to be defective,
make certain that the circuit is in good
order before installing a replacement
transistor. If the cause of the transis-
tor's failure was a short circuit or a
similar problem, the new transistor
will likely succumb to the same prob-
lem.

d. Care must be exercised, when checking
transistor circuitry, not to short the leads
to the case or surrounding circuits. Even
momentary current overloads will destroy
a transistor. It is usually convenient to use
the lead of a component connected to the
transistor element as a test point. This is
preferred to trying to contact the transistor
lead itself.

e. The transcciver was accurately aligned
at the factory. Many of the adjustments are
critical, and are adjusted for results other
than maximum output. Therefore, random
adjustments of contrels "to optimize per-
formance" will probably only lead to a de-
gradation or complete failure. Alignment
should only be done when necessary, amnd
then only according to the test procedures
provided.

f. Be careful not to key the transceiver
while an rf signal generator is connected to
the ANT connector. For insuranece, use a
headset for receive tests rather than a hand-
set, so0 that the set cannot be inadvertently
keyed.

6-7
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6.6 LOCATING THE FAULTY
FUNCTIONAL SECTION.

6.6.1 SYMPTOM RECOGNITION.

Carful consideration of the symptoms evident
during a failure is the most important step
in troubleshooting. Random checking of cir-
cuits, with no orderly pattern does not help
in troubleshooting complex equipment. An
attempt to elaborate on the symptoms quite
often is a key to the areas to check first.

Failure on transmit but not receive or vice-
versa eliminates assemblies common to both
transmit and receive, 1i.e., Translator,
Error Mixers, Divider/Spectrum Generator,
Crystal Oscillators, and common parts of
the Rf Amplifier, but not their associated
switching or power circuits. If one of these
common mode assemblies opcrates in one
mode but not the other, the fault probably
lies in the T/R or R/T lines or in the relay
or dicde gate switching circuits which route
thc signal.

Simultaneocus failure to transmit and receive
indicates defects in the circuits common to
both transmit and receive modes,

Various frequencies and modes should be
checked, and the operating controls and
meter should be checked to determine which
functions and frequencies may be affected.

A few of the problems which may be en-
countered can be identified directly from
operating symptoms. These are listed in
“table 6.2. If one of these problems occurs,
proceed directly to the test procedure in the
paragraph for that particular assembly to
verify and pinpoint the fault.

Tables 6.3 through 6.8 provide test proce-
dures in logical order for localizing faults
to a particular circuit area. These tables
should be used when symptoms described in

6~8

their titles are evident. Generally, begin
with the first tables where broad catagories
are known, and then work toward the more
localized procedures as directed in the tables
when further clues are discovered. Follow-
ing the tables properly will eliminate many
needless steps. Refer to figures 4.5, 4.6,
and 8.1 during the test procedures.

If signal voltage measurements taken are
considerably lower than they should be, the
problem most likely involves a stage with
low gain, or if a mixer stage, the injection
signal may be low in level.

!_ CAUTION l

The miniature coaxial connectors are
eagily damaged by abuse and they can
be a possible trouble point. When a
test indicates that a signal is not
present at an input or output cable,
check the connector to determine ifit
i8 making a good connection before
suspecting the assembly to be at fault,
When making test connections to con-
nectora, do not jam pieces of wire or
test prods into the connector pins.
Use test cables with mating connectors
plugged into the connectors to make
connections to test equipment.

‘ WARNING |

Keepaway from high voltage circuitry
in the power amplifier and power
supply areas when the transceiver is
keyed. Voltages up to 900 volts are
exposed,
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TABLE 6.2 - FAULT LOCATION CHART, DIRECTLY IDENTIFIABLE CONDITIONS.

FAULT

PROBABLE TROUBLE ARFA

Completely Dead

No lsb; ush ok
No ush, cw, or tune; lsb ok
No tune signal

No cw transmit or cw
sidetone

Failure on certain frequencies

No vernier tuning

Receiver overloaded, no
meter deflection on strong

signals
Transmitter output distorted
Transmitter output broken up

Transmitter has no output to
antenna but meter indicates

Transmitter output ok, no
meter reading .

Fuse (Check polarity and voltage of primary power
source) or battery pack,

Lsh Filter on S38B Filter Assy
Ush Filter on S8B Filter Assy
Tuning oscillator on Freq, Std./Tuning Osc. Assy

Cw oscillator on Audio/Modulator Assy

Associated crystal oscillator

VFO Asgy or 1.1015 Mc/s osc. on 455 KC Error
Mixer Assy

Agc circuits not operating

Alc circuits not operating
Alc circuits oscillating

Transmit Tuning Load Assy

Antenna Current monitor Assy

TABLE 6,3 - TROUBLESHOOTING CHART, TRANSMITTER FAILURLES ONLY.

STEP TEST CONNECTIONS

CONDITIONS DIAGNOSIS

1 Disconnect P50 at S5B
Filter Assy. Connect
low level rf vivim to
J50.

FUNCTION switch-
TUNE TX. Key set
momentarily,

If 15-30 mV is obtained, fault
is probably between Transla-
tor and antenna; reconnect
P50 and refer to table 6.4,

If results are negative, check
i~f and audio circuits in the

following step.
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TABLE 6,3 - TROUBLESHOOTING CHART, TRANSMITTER FAILURES ONLY (Cont,)

STEP

TEST CONNECTIONS

CONDITIONS

DIAGNOSIS

2

Disconnect P51 at SSB
Filter Assy. Connect
low level rf vivm to P51.

Same as step 1.

If approximately 135 mV is ob-
tained, check SSB Filter Assy.
If results are negative check IF
Amplifier Assembly and Audio/
Modulator Assembly transmit
circuits.

TABLE 6.4 - TROUBLESHOOTING CHART, TRANSMITTER HF CIRCUITS,

STEP

TEST CONNECTIONS

CONDITIONS

DIAGNOSIS

Connect dummy load and
ac probe of gen, purp.
vivm to ANT connector.
Leave dummy load con-
nected for the following
steps.

Connect ac probe of
gen, purp. vitvm to
E1901 on Antenna Cur-
rent Monitor Assy.

Connect ac probe of

gen. purp. vivm to E1502
on Antenna Current Mon-
itor Assy.

Set frequency to

2. 555 Mc/s, set
FUNCTION ewitch

to TUNE ANT. Tune
PRESELECTOR for
receive. Key set,
and adjust TUNE and
LOAD controls,

Same as step 1.

Same as step 1.

Full output should be approxi~
mately 50 + 5 volts. If low,
check pa stage voltages power
source, and pa bias setting -
{chapter 5). Continue with the
following steps to find first as-
sembly with proper level. If
output is very high, check for
oscillations or lack of ale,

Output indication should be the
same as step 1. If proper out-
put is obtained but not at step 1,
check Transmit Tuning Load
Assy, Antenna transfer relays,
and interconnecting cables,

Qutput should he the same as
steps 1 and 2. If output indica-
tion occurs but much greater
than step 2, check Antenna Cur-
rent Monitor Assy signal path
through transformer,
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TABLE 6,4 - TROUBLESHOOTING CHART, TRANSMITTER HF CIRCUITS (Cont.,)

STEP TEST CONNECTIONS CONDITIONS DIAGNOSIS

4 Remove protective board | FUNCTION switch- Pa grid drive voltage should be
from bottom of Power TUNE TX, Key set, | about 42 volts for full output. If
Amplifier Assy. Connect| and repeak PRESE- results are positive, trouble is
ac probe of gen, purp. LECTOR, probably in pa stage. If level is
vivin to underside of low, check to be sure PRESE~-
E1702 (pa grid). LECTOR peaks near the center

of the 2 Mc/s band marking.

] Connect dummy load and FUNCTION switch- The output indication should be
ac probe of gen. purp. USB. Set rf signal about 35 volts, If output is not
vivin to ANT connector, generator for 175 mv | obtained, trouble is probably in
Unplug P11 from Trans- indicated cutput at Rf Amplifier Assy. If outputis
lator Assy. Connect rf 2.55 Mc/s. Key set, | obtained, check Translator Assy|
signal generator through | and adjust PRESE- beginning with injections signal
a .01 uF capacitor to P11.| LECTOR, TUNE and | (table 6.7, steps 1-3). Discon-

LOAD controls for nect ri signal generator and re-
maximum output. connect P11.
TABLE 6.5 - TROUBLESHOOTING CHART, RECEIVE OR
TRANSMIT AND RECEIVE FAILURES,
STEP TEST CONNECTIONS CONDITIONS DIAGNOSIS

1 Disconnect P50 cn SSB FUNCTION switch- Observe a weak tone signal rf
Filter Assy. Connect USB. Disconnect any | signal generator with output set fon
rf signal generator to keying device for 3 uV, Meter on set should de-
J50, safety. Listen with flect to half scale with about 4.0

headset connected to | mV output. If the weak signal is

AUDIO jack., Adjust | present but meter will not de-

frequency of rf sig- flect, check agc circuits in I-f

nal generator for Amplifier Assy. If no signal,

loudest beat note check i-f and audio sections

{about 454 kc/s). (table 6,86), If both results are
positive, continue with hf circuit
checks as follows. Disconnect
rf signal generator and recon-
nect P50.

2 Disconnect P55 on Rf Same as step 1 Observe a weak tone with gen-
Amplifier Assy. Con- with transceiver and | erator output set for 1 uV. Me-
nect rf signal generator rf signal generator ter should deflect to half scale
to P55. set to 2. 555 Mc/s, with a generator output of about
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TABLE 6.5 - TROUBLESHOOTING CHART, RECEIVE OR TRANSMIT
AND RECEIVE FAILURES (Cont.)

STEP

TEST CONNECTIONS

CONDITIONS

DIAGNOSIS

Disconnect P54 on Rf
Amplifier Assy. Con~
nect rf signal generator
to J54,

Connect rf signal gen-
erator to ANT connec-
tor.

Same as step 2.

Peak PRESELECTOR
control for maximum
gignal,

Same as step 2.

200uV, H results are negative,
check Translator; begin with in~
jections (table 6,7, steps 1-3).
Disconnect rf signal generator
and reconnect P55,

Observe a tone with generator
output set for 0,5 uV, Meter
should deflect to half scale with
gen, output of about 10 uVv, If
results are negative, check Rf
Amplifier Assy. If results are
marginal, check alignment of
Rf Amplifier Assy. Disconnect
generator and reconnect P54,

Indications should be the same as
step 3. If results of step 3 were
posgitive and results are now neg-
ative or sensitivity is reduced,
check antcenna transfer relay and
cables.

NOTE: If transceiver meter deflects more than one scale division without input signal, check

for oscillations.

Start at Rf Amplifier Assy and disconnect inter-assembly cables in succes-

sion to find assembly which is oscillating. Oscillations are usually indicated by multi beat

notes as generator is tuned through frequency.

for high idle voltage.

AND TRANSMIT I-f FAILURES

If no oscillation is evident, check age circuits

TABLE 6.6 - TROUBLESHOOTING CHART, RECEIVE I-f and AUDIO FAILURES

STEP

TEST CONNECTIONS

CONDITIONS

DIAGNOSIS

Disconnect P51 on S5B
Filter Assy, Connect
rf signal generator to

P51,

FUNCTION switch ~
USB. Listen with
headset connected to
AUDIO jack. Adjust
generator frequency
for loudest beatnote
{about 454 ke/s.

Observe a tone signal with 0.5
uV generator output, Meter
should deflect to half scale with
a 600 uV generator output. If
results are positive but were
negative in table 6.5, step 1,
check ssb filters in SSB Filter

6-12
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TABLE 6.6 - TROUBLESHOOTING CHHART, RECEIVE I-f and AUDIO FAILURES
AND TRANSMIT I-f FAILURES (Cont.)

lator, Connect low level
rf vtvm to P8.

Rotate FREQUEN-
CY KILOCYCLES
100 kc/s control
through position
2-14.

STEP TEST CONNECTIONS CONDITIONS DIAGNOSIS
Assy, If meter does not deflect
properly but weak signal was
heard, check age circuits in I-f
Amplifier. Disconnect rf signal
generator and reconnect P51.

2 Disconnect P25 on Audio/ | Same as step I, Ohserve a tone signal with a 10
Modulator Assy. Connect uV generator output, Meter will
rf signal generator to J25. not deflect. If results are posi-

tive, check I-f Amplifier Assy
and associated cables,

3 Same as above plus con- Same as step 1. Vivm should indicate about one-
nect ac probe of gen. half volt audio at control with a
purp. vitvin to cew lug of 30 mV generator output. If re-
RECEIVER AUDIO con- sults are positive, check Audio
trol. Amplifier Assy. If negative,

b check Audio/Modulator Assy;
begin with 455 KC Error Mixer
signal (table 6,7, step 4). Dis-
connccet rf signal generator and
reconnect P25,

TABLE 6.7 - TROUBLESHOOTING CHART, FREQUENCY SYNTHESIZER OUTPUT CHECKS,
STEP TEST CONNECTIONS CONDITIONS DIAGNOSIS

1 Disconnect P7 at Trans- FUNCTION switch- 100 KC Oscillator cutput-level
lator, Connectlow level USB. Rotate FRE- should he 150~250 mV for all po-
rf vivim to P7. QUENCY KILO- sitions. If not, check 100 KC Os-

CYCLES 100 ke/s cillator Assy.
control through po-
sitions 0-9.
2 Disconnect P8 at Trans- Samece as step 1. MC Oscillator output-level should

be 250-650 mV for all positions.
1f not, check MC Oscillator Assy.
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TABLE 6.7 - TROUBLESHOOTING CHART, FREQUENCY SYNTHESIZER
OUTPUT CHECKS (Cont.)

STEP| TEST CONNECTIONS CONDITIONS DIAGNOSIS

3 Disconnect P9 at Trans- Same gs step 1. 11.6 MC Error Mixer output-
lator., Connect low level level should be 125-200 mV. If
rf vtvm to P9. not, procced to table 6,8, steps

1-6.

4 Disconnect P24 at Audio/ | Same as step 1. 455 KC Error Mixer output-level
Mecdulator Assy. Connect should he 200-300 mV. If not,
low level rf vtvm to P24. proceed to table 6.8, steps 7-10.
TABLE 6.8 - TROUBLESHOOTING CHART, FREQUENCY SYNTHESIZER

INTER-ASSEMBLY SIGNALS.
STEP TEST CONNECTIONS CONDITIONS DIAGNOSIS

1 ' Disconnect P34 on 11.6 FUNCTION switch- MC Oscillator output-level should
MC Error Mixer. Con- USB. Rotate 1000 be 20-50 mV for all positions. I
nect low level rf vtvm to ke/s FREQUENCY not, check MC Oscillator Assy.
P34, KILOCYCLES con- Reconnect P34,

trol through posi~
tions 2-14,

2 Disconnect P33 on 11.6 Same as step 1. 100 KC Oscillator output-level
MC Error Mixer. Con- Rotate 100 kc/s should be 30-45 mV for all posi-
nect low level rf vtvm to FREQUENCY tions., If not, check 100 KC
P33. KILOCYCLES con- Oscillator Assy. Reconnect P33,

trol through posi-
tions 0-9,

3 Disconnect P42 on 11.6 Same as step 1. 10 KC Oscillator-level should be
MC Error Mixer. Con- Rotate 10 ke/s FRE- | 5.7 mV for all positions, If not,
nect low level rf vtvmn to QUENCY KILOCY- check 10 KC QOscillator Assy.
P42, CLES control through| Reconnect P42,

positions 0-9.
4 Disconnect P35 at 11.6 Same as step 1. 1 KC QOscillator output-level

¥ ]

MC Error Mixer. Con-
nect low level rf vtvim to
P35.

Disconnect P36 at 11.6
MC Error Mixer., Con-
nect low level rf vtvim to
P36.

Rotate 1 ke/s
FREQUENCY KILO-
CYCLE control
through position 0-9,

S8ame as step 1.

should be 190~220 mV. If not,
check 1 KC Oscillator Assy.
Reconnect P35.

MC spectrum - level should be
840 mV. If not, check Divider/
Spectrum Generator Assy and
check Freq. Std. output (should
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TABLE 6.8 - TROUBLESHOOTING CHART, FREQUENCY SYNTHESIZER
INTER-ASSEMBLY SIGNALS (Cont.)

STEP TEST CONNECTIONS CONDITIONS DIAGNOSIS
be about 76 mV). Reconhect
P36.

6 Connect low level rf Same as step 1, 100 k¢ spectrum ~ level should
vitvm to E165 on 11.6 be 50-80 mV. I not, check
MC Error Mixer A8ssy. Divider/Spectrum Generator

Assy and Freq, Std. output.

7 Disconnect P12 at 455 Same as step 1. 1 KC Oscillator output - level
KC Error Mixer, Con- ghould be about 50 mV, 1If not,
nect low level rf vtvm cheek 1 KC Oscillator Assy. Re-
to P12. connect P12.

8 Disconnect P13 at 455 Same as step 1. 10 KC Oscillator output-level
KC Error Mixer. Con- ghould be about 150 mV. If not,
neet low level rf vivm to check 10 KC Oscillator Assy.
P13, Reconnect P13,

9 Disconnect P14 at 455 Same as step 1. 10 ke spectrum - level should be
KC Error Mixer. Con- 30-50 mV, I not, check Divider
nect low level rf vtvm to Spectrum Generator Assy and
Pi4, Freq. Std. output. Reconnect

P14,

10 Disconnect P15 at 455 Same as step 1. 1 ke spectrum~level should be
KC Error Mixer. Con- 5.5-7.5 mV, If not, check Divi-
nect low level rf vivm to der/Spectrum Generator and
P15. Freq. Std. output. Reconnect

P15,

Note: If steps 1-6 checked normal, troubleshoot 11.6 MC Error Mixer Assembly. If steps 7-

10 checked normal, troubleshoot 455 KC Error Mixer Assy.

6.7 SERVICING THE FAULTY
ASSEMBLY.

The remaining major paragraphs of this
gection contain detailed test and alignment
procedures for individual assemblies and
removal-replacement procedures  where
necessary.

6.7.1 TEST PROCEDURES.

Once the problem has bheen isolated to a
particular assembly, a stage-by-stage check
of input and output signal levels in logical
order will be used for determining the faulty

stage. Test procedures given are intended
to guide in doing this in the most thorough
and direct method. Test set-up conditions
and expected results arc given along with
any special requirements or cautions for the
particular test.

These procedures will involve checking for
presence or absence of proper signals, since
it is assumed that the stages, if faulty, are
either not operating or are operating at re-
duced performance. Normal signal levels
are given for each stage. It must be re-
membered, however, that gignal levels may
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vary widely with such conditions as supply
voltage variations, parts tolerances, con-
trol settings, and so on. So the best method
of determining whether or not a stage is
operating properly is by comparing signal
levels relative to others in the assembly.
Complete lack of signal is an obvious sign of
trouble; however, some problems mayv re-
quire the comparison of the input signal with
the output signal and with the corresponding
test information given in the procednres to
determine if the stage is f[aulty or if the
input is also at the wrong level.

The test procedures will also involve check-
ing for injections to mixers: since, as in the
tests for the transceiver as a whole, a mis-
sing mixer injection or one at the wrong level
can be responsible for the malfunction of the
mixer rather than the problem being in the
mixer itself. In echecking mixer stages, care
is required to make sure that the level mea-
sured is the desired signal and not the injec~
tion. Normally, a mixer injection will be at
a much higher level than the input signal
level, and the mixer injection signal will
appear at the input and output signal ele-
ments of the stage at a level higher than that
of the desired signal. Therefore, it is de-
sirable to use a heterodyne {(selective fre-
quency) voltmeter for making mixer stage
level checks. As an alternate method tlo
measure the level of an input signal to a
mixer with a regular rf vtvm, Lhe injection
lead can be disconnccted so that only the in-
put signal is present at the meter. To mea-
sure the output of a mixer, it is necessary
to leave the injection connected; but measure
the level at the input to the next stage, after
the mixer output filter which atteuuatcs the
injeetion signal to a level below that of the
signal to be measured. Tests in the proce-
dures will be made based on the assumption
that a heterodyne voltmeter is not available.
If onc is available, time can be saved by not
using the indirect methods of checking
mixers.
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It is assumed that proper operating voltages
are applied to the assembly being tested.
1f, however, itis found that none of the slages
are operating, the dc voltages should be
checked. These are given with the sche-
matic diagram in chapter 8. Also, the (¢
voltages of a stage found to be not operating
or operating with reduced performance should
be checked.

During the test procedures and alignment
procedures, refer to the appropriate sche-
matic and pc board assembly diagrams in
chapter 8 and to the appropriate overall block
diagram, figure 4.5 or 4. 8. Test points re~
ferred to in the text are identified in the pc
board assembly diagrams in chapter 8.

In most cases, the pc boards are mounted
on metal shields which slide out of the chas-
gis for testing, It will be found convenient
most times to partially remove the assembly
from itgs normal position in the chassis,
leaving it partially engaged in the mounting
clips for support. When sliding assemblies
in and out of the chassis, be careful not to
damage the connected leads. In some cases,
the assembly is accessible from both the
top and bottom of the chassis. Avoid apply-
ing pressure to components. The use of test
cables for making test connections to minia-
ture coaxial connectors is recommended to
avoid damaging the center contacts with test
probes.

Portions of the erystal oscillator and vio
assemblies are inconvenient Lo test with the
front panel in place. Tor that reason, it
may be necessary to remove the front panel
at times. A procedure for doing this is pro-
vided in paragraph G.7.4.

6.7.2 ALIGNMENT.,
The alignment procedures describe the

clectrical alignment of the assemblies. The
set up conditions are described in the
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procedures. Mechanical alignment, when
necessary, is described in the removal and
installation procedures.

In most cases, electrical adjustments will
already be close to being correct, and only
touch up is required. In other cases, where
a stage has been repaired, only a few of the
adjustments may be needed. Random adjust-
ments are not advisable because of the
special set ups involved for many of the ad-
justments in the transceiver. Careful
thought should be given to determining which
adjustments are actually necessary. These
should then be done carefully according to
the procedures. Most of the procedures
given describe all of the adjustments in a
particular assembly or section. If some of
the adjustments described are notnecessary,
omit them.

In many cases, adjustment controls are
sealed with wax. In cases where it isneces-
sary to reset such controls, carefully break
the seal loose and readjust the control. Then
reset the wax by melting it with the tip ofa
soldcring pencil. Tf it is necessaryto mclt
the wax to break the seal originally because
the wax huildup is thick, let the component
cool before making the adjustment so that
the electrical properties of the control are
not altered during the adjustment measure-
ment.

6.7.3 ASSEMBLY REMOVAL AND IN-
STALLATION.

In most cases, assembly removal is straight-
forward and quite obvious. Leads should be
tagged and disconnected, and the assembly
should be unscrewed from the mounting. Be
sure to note which way the assembly is ori-
ented when mounted.

In cases requiring elaborate removal or in-
stallation procedures or mechanical align-
ment, procedures are given with the text for
the assemblies.

Reference to some location on the chassis
(such as top, upper, lower, left, etc.) are
made with respect to the transceiver being
get in its normal bench operating position —
flat down with the front panel forward and
upright. Screws designated to secure as-
semblies and components are normally used
with other related hardware, such as split
lockwashers and flat washers. These re-
quirements are obvious from visual inspec-
tion and thev are not called out in the text.

6.7.4 FRONT PANEL REMOVAL.

Following are procedures for removing the
front panel for access to the crystal oscil-
lator and VFO assemblies. The front panel
is designed to be pulled two inches away from
the main chassis without disconnecting any
leads.

a. Set the TUNE control to the bottom of
the 2 Mc/s band, and loosen two setscrews
at the capacitor end of the shaft coupling.

b. Turn the PRESELECTOR to the clock-
wise stop, and loosen two setscrews at the
front of the second coupling.

¢. Turn the LOAD control to the clock-
wise stop, and loosen one setscrew at the
front coupling of the flexible shaft.

d. Set the 1000 ke/s FREQUENCY KILO-
CYCLES control at 11, and loosen one set-
screw at the rear of the coupling directly
behind the MC Oscillator Assembly. Set the
1000 kc/s control to 14, and mark the shaft
flush with the rear of the coupling to indicate
later the depth to which the shaft should be
inserted in the coupling. Leosen the remain-
ing setscrew.

e. Draw a diagram indicating the exact
position of the rotor blade of the front wafer

in the pa compartment.

6-17



SERVICING

[]

f. Unsolder the solder lug mounted under
the ANT connector from the solder lug
mounted to the MC Qscillator shield.

g. Sct the transceiver right side up flat on
a bench.

h. Remove two screws from each side of
the chassis just behind the front panel.

i. The panel can be pulled out about two.

inches without disconnecting any leads. It
is recommended that the panel be pulled out
only as far as necessary; so that the shields
will help snpport the panel.

6.7.5 FRONT PANEL REPLACEMENT.
Following are procedures for replacement
of the front panel.

a. Check to make sure that no leads are
broken. Dress the leads as necessary to
avoid interference when pushing the panel
back in place. Make sure that the front
panel controls are still set as left when
couplings were loosened.

b. Push thc panel in part way, making
sure the leads clear, couplings line up with
shafts, and shields will clear the oscillators.

c. Push the panel in the rest of the way.
Align the panel with the chassis, and install
the two screws at one side of the chassis.
Then, seat the other side of the panel, and
install the two screws on that side.

d. Check all control settings and asso-
ciated shafts for positions. Check the front
switch wafer in the pa compartment for
alignment according to the sketch made be-
fore removal. Make sure that the pa switch
shaft is inserted in the coupling the same
depth a8 beflore removal.
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c¢. Tighten setscrews on
previously loosened.

all couplings

f. Resolder the lugs at the ANT connector.

6.8 DIVIDER/SPECTRUM GENERATOR
ASSEMBLY,

Refer to figure 8.2 for component and test
point locations, schematic diagram, and dc
voltage information.

6.8.1 DIVIDER/SPECTRUM GENERATOR
TEST PROCEDURE,

a. Activate the transceiver, and set
FUNCTION switch at USB.

b. Determine which area is faulty by
checking spectrum ontputs with a heterodyne
vtvm according to information in table 6.9,
Refer to block diagram figure 4.6 todeter-
mine the probable faulty stages from in-
formation thus discovered. Note that most
stages depend upon proper operation of
preceding stages. If the faulty spectrum(s)
is already known from the overall trans-
ceiver troubleshooting procedurc. the helero~
dyne vtvm tests may either be used to confirm
previous findings or may be omitted.

¢. Once the faulty area is determined,
proceed by checking individual stages with
an oscilloscope according to the following
steps. Only the steps up to the faulty stage
need to be performed.

Note

Make sure that the oscilloscope probe
is calibrated properly before making
tests.

d. Comparc the wavelorm and amplitude
of the 1 Me/s Frequency Standard input at
the ungrounded side of RT0 (input at J+:3 with
that in figure 6.4.
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TADBLE 6.9 - SPECTRUM GENTFRATOR TESTS.
TEST POINT SPECTRUM FREQUENCIES TO CHECK 1LLEVET,
T RMINAT,

184 Mec/s 11.0 to 23.0 Me/s al Smy L2 my
1 Mc/s intervals

E87 100 ke/s 28.1 te 29,0 Mc/s at 5mV -2 mV
100 ke/s intervals

ERY 10 ke /s 1.11 to 1.20 Me/s at 6myVze?myv
10 ke/s intervals

FE91 1 ke/s= 1.8 Mc/s Tmy .2 mV

c¢. Compare the waveform and amplitude
at the junction of R72 and the bhase of Q1
(output of Q20) with that in figure 6. 5.

f. Compare the waveform and amplitude
at the ungrounded side of R2 (collector of
Q14) with that in figure 6.7,

g. Compare the waveform and amplitude
at the side of 1147 connccted 1o the base of
Q15 (collector of Q14 with that in figure 6.7,

h. Compare the waveform at E84 (Mc/s
spectrum output) with that in figure 6.8.

i. Comparce the waveform and amplitude
al the junction of R7?7 and R10 (collector of
QR3) with that in figure G. 9.

j. Compare the waveform and amplitude
the junclion of R13 and R14 (basc of Q16)with
that in figure 6.10.

AN L/

T 17

Vaun

{ 1usEC |

| wSEC

FIGURE 6.4 - FREQUENCY STANDARD
OUTPUT WAVEFORM AT J3

FIGURE 6.5 - WAVEFORM AT BASE Q1
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FIGURE 6.10 - WAVEFORM AT
BASE OF Q16

k. Compare the waveform and amplitude
at the side of RH1 comnected to the base of
Q17 with that in figure G.11.

1. Comparc the wavelorm al B87 (100 ke/s
spectrum output) with that in figure 6.12.

m. Compare thce waveform and amplitude
and the junclion of R21 and R23(colleclor ol
Q7)) with that in figure 6. 13.

n. Compare the waveform and amplitude
at the junction of R26 and 128 {collector of
QY) with that in figurc G. 14.

o. Compare the waveform and amplitude
al the side of 1’34 connected to the cemitter
of Q18 with that in figure 6.15,

p. Temporarily disconnect P14 at the
4556 KC Error Mixer Assembly. Comparc
the waveform at E89 (10 ke/s spectrum out-
put) with that in figure 6. 16.

q. Comparc the waveform and amplitude
at the junetion of R32 and R35 (collector of
Q113 with that in fipure 6.17,

L L

FIGURE G6.11 - WAVEFORM AT
EMITTER OF Q17

r. Compare the waveform and amplitude
at the side of 143 connected to the collector
of Q13 with that in ligure G.18.

s. Comparc the waveform and amplitude
at the side of R57 connected Lo the emitier
of Q19 with that in figure 6.19.

t. Compare the wavcform at the irans-
former side of R61 (1 ke/s spectrum output)
with than in figure 6. 20.

6.8.2 DIVIDER/SPECTRUM GENERATOR
ALIGNMENT PROCEDURE.

a. Set up transceiver to receive on 2.444
Mec/8 in ush mode.

b. Connect oscilloscope to the ungrounded
side of R2 (collector of Q1) and adjust RGG
for a pulse width of 0. 25 usec at the [at lop
of the waveform as shown in figurc 6. G.

c. Connect the oscillescope te the junetion
of R13 and R14 (hase of Q16). Set {11 to the
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COLLECTOR OTF Q7

FIGURE 6.15 - WAVEFORM AT
EMITTER OF Q18
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S ©

I mSEC

FIGURE 6. 20 - WAVEFORM AT
TRANSFORMER SIDE OF R61, 1 KC
SPECTRUM QUTPUT

center of the range which results in 2 wave-
form with time between pulses equal to that
shown in figure 6.10. Tor example, if the
time betwecn pulses ig correct over a range
of 3-1/2 turns of R11, set R11 exactly 1-3/4
turns from the setting at which the time be-
tween pulses jumps to the next longer or
shorter value.

d. Connect the oscilloscope to the junction
of R26 and R28 (collector of Q9. Set R24 to
the center of the range which results in a
waveform with time between pulses cqual to
that shown in [igure 6.14.

e. Conncct the oscilloscope to the side of
R43 connected to the collector of Q13. Set
38 to the centcr of the range which resulis
in a waveform with time between pulses equal
to that shown in figure 6. 20.

f. Connccta heterodyne vtvm to R34 at the
output of FL4 on the 11.6 MC Error Mixer

Assembly. Tune the vtvm to the signal at
21.9 Mc/s.
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g. Place the 100 ke/s FREQUENCY KILO-
CYCLES control at 4 and adjusi T2 on the
Divider/Spectrum Generator Asscmbly for the
strongest peak on the vtvm. Rotate the 100
ke/s FREQUENCY KILOC YCLES control from
0to 9, and check the vtvm for a change of less
than 6 dB on any frequency from the reading
of the 4 position. If the change is more than
6 dB, a very slight adjustment of T2 should
decrease the amount of variation. The peak
level should be about 5 mV when correctly
tuned.

h. Connect the heteroedyne vtvmm to RS at the
base of Q2 on the 455 KC Error Mixer Assem-
bly. Set the 10 kc¢/s FREQUENCY KILO-
CYCLES control at 4 and tune the vtvm to the
signal at 646.5 kc/s.

i. Tune T3on the Divider/Spectrum Gener-
ator Assembly for the strongest peak on the
vtvm. Rotatethe 10 ke/8 FREQUENCY KILO-
CYCLES control from 0 to 9, and check the
level at each frequency. If the levels are not
within 6 dB, a slight adjustment of T3 should
decrease the amount of variation. The level,
when correctly tuned should be about 30 mV.

j. Connect the heterodyne vtvm to R15 at
the base of Q4 on the 455 KC Error Mixer
Assembly, and with the 1 ke/s FREQUENCY
KILOCYCLES control at 4, tune the vtvm to
the signal at 1.1015 Mc/s.

k. Tune T4 on the Divider/Spectrum Gener-
ator Assembly for the strongest peak on the
vtvm. Rotate the 1 ke¢/s FREQUENCY KILO-
CYCLES control from 0 to 9, and check the
level at each frequency. If the levels are
not within 6 dB, a slight readjustment of T4
should decrease the amount of variation.
When correctly tuned, the level should bhe
about 3 mV.
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Note

The alignment procedure can be per-
formed using a low level rf vtvm in
place of the heterodyne vtvm by sub-
stituting the following steps for their
counterparts in the above procedure.

1. Connectalowlevel rf vtvm to R34 at the
output of FL4 on the 11.6 MC Error Mixer
Assembly. Digconnect P34 and P36.

m. Reconnect P34 and P36. Disconnect
P12 and P15 at the 455 KC Error Mixer As-
sembly, and connect the low level rf vtvm to
’H at the base of Q2 on that assembly,

n. Reconnect P12 and P15. Disconnect
P13 and Pl4. Connect the low level rf vivmn
to R15 at the base of Q4 on the 455 KC Error
Mixer Assembly.

0. Reconnect 1’13 and P14.

6.9 11.6 MC ERROR MIXER
ASSEMBLY.

Refer to figure 8.3 for dc test voltages, test
point and component locations, and schematic
diagram.

6.9.1 11.6 MC ERROR MIXER TEST PRO-
CEDURE.

It is assumed at this point that the oscillator
and spectrum inputs were previously checked
in the overall transceiver test procedure and
that the trouble is in this assembly.

Note

Use a low level rf vivim to make the
following tests.

a. Set the transceiver for usb reception on
2,555 Mc/s.

b. Q1, Q2, and Q3 — Checkthe signal level
at the junction of CR1 and CR2. If 200 mV is
present, 1, Q2, and Q3 are operating; pro-
ceed to step c¢. If the proper signal is not
present, Ql, Q2, or Q3 stage is probably
defective; proceed to step f.

[ CAUTION

Q8 and Q9 are easily damaged by short-
ing or current transients.

c. @6, Q7, and Q8 — Temporarily unplug
P35 and P42. Check the gignal level at the
end of R41 connected to the base of Q9. If
90-160 mV is present, Q6, Q7, and Q8 are
operating; reinstall plugs, and proceed to
step d. If the proper signal is not present.
Q6, Q7, or Q8 stage is probably defective;
reinstall plugs, and proceed to step g.

d. @4 — Temporarily unplug P34 and ground
the collector of Q8 by shorting R40. Check
the signal level at the junction of R43 and the
emitter of Q9. If 2-5 mV is present, Q4 is
operating; reinstall P34, remove the ground,
and proceed to step e, If the proper signal
is not present, Q4 stage is probably defec-
tive.

e. @9 and Q5 — Check the signal level at
the end of 39 connected to the base of Q5.
If 30-60 mV is present, the fault is properly
in Q5 stage. 1f proper gignal is not present,
Q9 or FL3 is probably defective.

Once the trouble is narrowed down to a partic-
ular stage or stages, chceck ac and de volt-
ages in the suspected stages. Acvoltagesare
given in table6.10, and de¢ voltages are given
in figure 8. 3.

6.9.2 11.6 MC ERROR MIXER ALIGN-
MENT PROCEDURE.

a. Set the transceiver for usb reception at
2.555 Mc/s.
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TABLE 6.10 - 11.6 MC ERROR MIXER ASSEMBILY
SIGNIFICANT AC TEST VOLTAGE_§

STAGE EMITTIER BASE COLLECTOR NOTES

Q1 - 43 mV 380 mVy J36 disconnected
2 22 mv 73 mV - J36 disconnected
Q2 210 mV 80 mV 2.6V -
Q3 3.0mV 20 mV 750 mV -
4 50 mv 7.3 mV 510 mV -
M 60 mvV 34 mv - J42 disconnected
Q4 5.4 mv 7.4mV - J35 disconnected
Q5 2.6mV 48 mV 930 mV -
Qb 6 mV 37T mV 320 mV -
QT 28 mVv 9 mv - P33 disconnected
QT 38 mV 88 mV 1.3V -
Q8 7.5 mV 19 mvV 100 mV P34 and P36 disconnccted
Q8 110 mV 15 mVy 590 mvV P33 disconnected
Q8 110 mVv 20 mv 700 mV -
Q9 48 mV 140 mV 220 mvV P35 and P42 disconnected
Q9 6.3 mvV 3.3 mv 5.0mV P34 disconncected. Collector
of 8 grounded,

Q9 45 mV 140 mV 320myVv -

b. Connect a low level rf vtvm to the junc-
tion of CR1, CR2, and T1l. Adjust C5, CB8,
and T1, respectively, for maximum meter
indication (about 300 mV).

c¢. Comnect the low level rf vivin to the
junction of R12 and R13, and retune C5 and
C8 for peak indication.

d. Connect the low level rf vivm to the end
of 36 connected to the base of Q8. Tcmpo-
rarily unplug P36. Adjust C31 and C33 for
maximum meter indication. Reinstall P36.
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e. Connect the low level rf vtvm to the
junction of CR3, CR4, and T2. Adjust C20,
C22, and T2, respectively, for maximum
meter indication.

f. Connect the low level rf vtvim to the end
of R39 connected to the base of Q5. Adjust
C20, C22, C34, C36, and C16 [or maximum
meter indication.

g. Repeat step d.
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6.10 455 KC ERROR MIXER
ASSEMBLY.

Refer Lo figure 8.4 for dc test voltages, test
point and component locations, and sche-
matic diagram.

6.10.1 455 KC ERROR MIXER TEST PRO-
CEDURE.

It is assumed at this point that the oscillator
and spectrum inputs were checked in the
overall transceiver test procedure and that
the trouble is in this assembly.

Note

Use a low level rf vivimn to make the
following tests.

a. Set the transceiver for usb reception at
2.555 Me/s.

b. Check the signal level at the end of R5
connected to the bagse 0fQ2. The level should
be about 40 mV. If the proper signal level is
notpresent, the problem is probably in Q1 or
FI.1.

¢. Temporarily disconnect P12. Check
the signal level at the end of R15 connected to
the base of Q4. The level should he at least
70 mV. [f not, the problem is probably in
the Q2 stage. Reconnect P12.

d. Tcmporarily disconnect P13. Check
the signal level at the same point ag in step
¢. The level should be about 3 mV. If not,
the problem is probably in the Q3 stage or in
FL2. 1Reconnect P13.

e. Check the signal level at the samepoint
as in steps ¢ and d with the 1 ke/8 FRE-
QUENCY KILOCYCLES control pulled out.
This disables Q3 and activates 1.1015 Mc/s
oscillator stage Q6. The level should be
about 3 mV. Return the control to the nor-
mal position.

f. Check the signal level at the end of R21
connected to the base of Q5. The signallevel
should be at least 30 mV. If not, the problem
is probably in the Q4 stage or in FL3.

g. Temporarily unplug P17. Check the
signal level at J17. The signal level should
be140-280mV. If not, the problem is prob-

ably in the Q5 stage. 5

Once the problem is narrowed down to a
particular stage, check the individual parts
of the stage and the dec voliages for the stage
given in figure 8. 4.

Note

Transistor @7 is not used in the RF-
301P SSB Transceiver and should not
have dc voltages applied.

6.10.2 455 KC ERROR MIXER ALIGNMENT
PROCEDURE.

a. Setthe transceiver for usb reception at
2.555 Mc/s.

b. Connectalow level rf vivin to the anode
of CR7. Adjust T2, C25, C26, Cl1, T1, and
C3, respectively, for maximum meter indica~
tion (about 300 mV}.

c¢. Connectthelow level rf vivm to the end
of R21 connected to the base of Q5. Adjust
Cl1l1, T1, C3, C25b, and C26, respectively,
for maximum meter indication.

d. Withthe meter still connected as in step
¢, pullthe 1ke/s8 FREQUENCY KILOCYCLES
control out. Turnthe tuning slug in T4 clock-
wise until the meter indicates that stage Q6
has stopped oscillating. Then turn the slug
clockwise one quarter turn past the position
at which the oscillation begins.
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6.11 TRANSLATOR ASSEMBLY.

Refer to figure 8.5 for dc test voltages, test
point and component locations, and schematic
diagram.

G6.11.1 TRANSILATOR TEST PROCEDURE.

a. BSet the transceiver for usb reception at
2.444 Mc/s.

b. Connect a low level rf vtvm to the end
of R3 connected to the emitter of Q1. The
MC Oscillator injection at this point should
be about 50 mV. If not, refer to the oscil-
lator test procedure.

¢. Comnect the low level rf vivm to the end
of 10 connected to the emitter of Q2. The
100KC Oscillator injection at this point should
be at least 70 mV. If not, refer to the oscil-
lator test procedure.

d. Connect the low level rf vivim to the end
of R15 conmnected to the emitter of Q3. The
11.6 MC Error Mixer injection at this point
should be at least 100 mV. If not, refer to
the 4565 KC Error Mixer test procedure.

e. Connect an rf signal generator to the
ANT commector, and set it for 10 mV output
at 2,444 Mc/s.

f. Temporarily disconnect the 100 KC
Osgcillalor injection at P7. Connect the low
level rf vtvm to the end of R8 connected to the
base of Q2. The signal level at this point
should be about 45 mV. If not, and the signal
was present at the input (J11) during the over-
all transceiver troubleshooting procedure,
the problem is most likely in stage Q1, filter
FL1, or the diodc switching circuits.

g. Reconnect P7, disconnect the injection
input at P9, and connect the low level rf vtvim
to the end of R13 connected to the base of Q3.
The level at this point should be about 100mV.

6-28

If not, the problem probably lies in stage Q2,
filter FL2, or the diode switching circuits.

h. Reconnect P9, disconnect the injection
input at P10, and connect the low level rf
vtvm to J10. The level at this point should
be about 700 mV. If not, the problem is
probably in stage Q3 or in its diode switching
circuits.

If all of the stages check out to he, good. and
the Translator operates on receive but not on
transmit, the problem probably lies in the
switching circuitry or the associated R/T or
T/R line.

The T/R line should be at +12 volts on trans-
mit and grounded on receive. The R/Tline
should be at +12 volts on receive and grounded
on transmit. These control lines forward or
reverse bias diodes to steer the signal along
its receive or transmit signal path.

Diodes CR1, CR3, CR5, CR7, CR10, CR12,
CR15, and CR16 should be forward biased on
receive. Diodes CR2, CR4, CR6, CR8, Ck9,
CR11, CR13, and CR14 should be forward
biased on transmit. A dc vtvm can be used to
determine if a diode is forward biased. When
forward biased, the anode should be atleast
0. 2 volt more positive than the cathede.

6.11.2 TRANSLATOR ALIGNMENT PROCE-
DURE.

a. Tune the transceiver for usb reception
at 2,444 Mc/s.

b. Connect an rf signal generator to ANT
connector.

c¢. Connect an ac vtvin across the audio
output, pin 3 (signal) and pin 4 (ground) of the
AUDIO connector.

d. Set the signal generator Lo the receive
frequency, and adjust the output level for a
low signal strength indication on the trans-
ceiver front panel meter.
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c. Adjust C2, C13, C19, and C22 [or max-
imum indication on the vtvm.

f. Remove the signal generator and con-
nect a 50 ohm, 100 watt rf dummy load to the
ANT connector.

g. Sct the transceiver to TUNE ANT. Key
the transceiver, and adjust T1, C27, C20, and
10 for maximum indication on the trans-
ceiver front panel meter.

h. Repeat steps b through g until the re-
sults are acceptable.

6.12 IF AMPLIFIER ASSEMBLY.

Refer to figure 8. 6 for dc test voltages, test
point and component locations, and schematic
diagram.

6.12.1 IF AMPLIFIER TEST PROCEDURE.
G.12.1.1 Receive T-f Stages.

a. Connect an rf signal generator to E167.
Connect a heterodyne vtvmn to E1G7. Set
transceiver for USB reception, set signal
generator and heterodyne vtvm to 455 kc/s,
and set signal generator output [or an 18 uV
reading on the heterodyne vtvm.

b. Connect heterodyne vtvm to the end of
R5 connected to the base of Q2, and check
for a reading of about 50 uV.

c¢. Connect heterodyne vivin to the end of
RY9 connected to Lhe base of Q3, and check
for a reading of about 200-600 mV.

d. Connect heterodyne vtvm to the end of
RR13 connected to the base of Q4, and check
for a reading of about 300-800 uV.

e. Connect heterodyne vivim to the end of
R26 connected to the base of Q5, and check
for a reading of about 120 uV.

f. Connect heterodyne vitvm to the junction
of 11 and the collector of Q5, and check for
a reading of about 14 mV.

1f any of these readings are low, it indicates
a faulty i-f amplifier stage at the point pre-
ceding the test point.

g. Connect heterodyre vtvm to E167. In-
crease the signal generator output to obtain
58 mV reading on the vtvm.

h. Connect heterodyne vtvm to the junction
of 1.1 and the collector of Q5. If the age cir-
cuits are operating properly, the i-f output
at this point should now measure about 100
mvVv.

6.12.1.2 Age Circuits. 1f it has been de-
termined under steps 6.12.1.1 g and h that
the age circuits do not control the gain of the
receive i-f amplifier stages properly, pro-
ceed with these tests.

a. Connect an rf signal generator to E167.
Set it for 1 mV output at 455 ke/s, as indi-
cated on heterodyne vtvm connected to the
junction of R40, R41, and C21 (Q9 circuit).

b. Connect heterodyne vtvm to the end of
CRE connected to the base ol Q8, and check
for a reading of about 15 mV.

c¢. Connect the dc lead of a general pur-
pose vtvin to the end of R2% connected to the
base of Q9, and check for a reading of about
+1.4 volts.

d. Connectthe dc lead of a general purpose
vivm to the end of R47 connected to the
emitter of Q9 and the base of Q10, and check
for a reading of about +3.5 volts.

e. Connect the dc lead of a general pur-
pose vtvm to the junction of 1.3 and C37, and
check for a reading of about +3 volts.
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e, Set the alec polentiometer, R35 on the
I-I Amplilier Assembly to the point at which
the output observed at E167 just begins to
decreasc.

f. Remove testconnections, and reconnect
the coaxial lead at EI167 and the alc lead at
E1G504 on the Ale Assembly.

6.13 AUDIO/MODULATOR ASSEMBLY.

Refer to figurce 8.7 for dec test voltages, test
noint and component locations, and schematic
diagram,

6.13 AUDIO/MODULATOR
ASSEMBLY.

Several possible faulty sections in the assem-
bly can be identified just by checking symp-
toms while attempting to operate the trans-
ceiver,

If the transceiver will not receive, but you
can hear sidetone in the carphone on transmit,
the problem probably lies in the balanced
modulalor / product delector stage CR10-
CR13 in amplifier stages Q9 and Q1. If the
iransceiver will not prodnce an audio output
in receive or transmit, but the transmitter
output is normal, the problem is probably in
the receive audio amplifier stages Q7 and Q8
or inthe RECEIVER AUDIO control, If side-
tonc cannotbecheardon cw transmit and there
is no transmitter output, the problem may lie
incw oscillalor stage Q5. If the transceiver
will not transmit but recciver operation is
normal, the problem may lieintransmit audio
amplilier stage Q4 or in the transmit audio
gain control circuitry on the Frequency
Standard/ Tuning Oscillator Assembly.

Note

Transistor Q3 and diode CR4 are for
AM rcecived sipnal detection and are
nol used in the RT-501P SSB Trans-
ceiver.

Note

The balanced modulator/product de-
tector stage depends upon the 455 ke/s ¢
injection from the 455 KC Error Mixer
Assembly through J24 and Q9. If the
proper injection is not present at J24,
the balanced modulator/product de-
teetor stage will not opcrate. Other
necessary inputs to thc assembly are
the R/T and T/R lines. The R/T line
should be at +12 volts in receive and
groundedin transmit, and the T/R line
should be at +12 volts in transmit and
grounded in receive.

Oncethe faultis narroweddown to a suspected
stage or stages, the inputs and outputs can be
checked according to the following informa-
tion,

a, Q9 Injection Amplifier — Check for
about 230 mV of 455 ke/s with a low level 1l
vtvm at the base and emitter.

b. Q10 Amplifier — Check for aboui 0,15
volts at the emitter and basc and about 0. 36
volts at the collector with 100 uV signal ap-
pliedto ANT connector on USB rcecive mode,

¢. Q4 Transmit Audio Amplifier — Check
for about 2-1/4 times voltage at collector as
at emitter and base with set keyed in TUNE
TX. Level should be about 20 mV at emitter
and base about 45 mV at collector. Levels
areonly approximatc and depcend on transmit
audic gain contro! setting.

d. Qb Cw Oscillator — Cheek for about 2, 2
volts of audio at the collector wilh the set
keyed in cw mode,

e. QG6Cw Hold Stage — Check for +12 volts
at emitter and base with the set unkeyed and
less than +1 volts at emitter and base with
set keyved in ¢w mode.
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f. Q7 and Q8 Receive & Sidelone Audio
Amplifiers — Check for the following ap-
proximate levels al indicated points with a
100 uV sipgnal applied Lo the ANT connector
o ush receive mode: Q7 emitter, 22 mV:
Q7 base, 39 mV,; Q7 colleclor and Q8 emitter
and base, 1.5 volts,

G,13.2 AUDIO/MODULATOR ALIGNMENT
PROCEDURE.

CAUTION ;

Do not force the tuning slugs of the
transformers at the full clockwise set-
ting or withdraw the slug more than 3
turns from the full clockwise point,

Note

T6 and L4 recquire no adjustment.

a, T7 Adjnstment — Temporarily dis-
conncct P25, Connect a low level rf vivm to
J25. Sect transceiver to TUNE TX, key the
set, and adjust T7 for maximum meter indi-
cation, There will only be a small peak and
it may occur at the end of slug travel,

h. Modulator Balancing — Connect a 30
ohm, 100 watt r{ dummmy load and the ac probe
of a general purpose vtvin to the ANT con-
nector. S8ctilhetiransceiver to USB and make
sure that no audio is applied. Key the set,
and alternately adjust R36 and C58 for mini-
mum meter indication. Somcinteraclion may
occur, soitmay be necessary to continue al-
ternately adjusting the two controls until no
further decreasc is noted.

¢. T8 Adjustment — Set the transceiver to
receive on ush., Connect an rf signal gen-
crator Lo the ANT conncctor, and adjust it
for a low level signal at the receive fre-
quency, Connccetl the probe of an ac vivm to
pin 4 of the AUDIO connector and the ground
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lecadtopin 4.  Adjust T8 for maximum meter
indication. This adjustment will result in a
very small peak which may occur at the end
of slug travel.

6.14 VFO ASSEMBLY.

Refer to figure 8, 8 for de test voltages, test
point and component locations, and schematic
diagram.

6,14,1 VFO TEST PROCEDURE.

a, Set transceiver to receive usb on 2. 555
Mc/s.

b, Atthe 11.6 MC Error Mixer Assembly,
temporarily unplug P42, and connect a low
level rf vtvm to the end of R19 connected to
the emitter of (4., Pull the 1 ke/s FRE-
QUENCY KILOCYCLES control out and check
for an indication of about 50 mV. If the
voltage indication is correct, proceed to
step ¢, if missing, procced to step d.

¢. Conncctafrequency counter through the
amplificr in an ac vtvm to the end of R19 con-
nected to the emitter of (4 (11. 6 MC Error
Mixer Assembly). Check Lhe vio frequency
at dial settings ol 0 (798.5 ke/s) and 9 (789, 5
ke/s). If incorrect, refer to alignment pro-
cedure,

Note

If the VIFO operates properlv. hul the
transcceiver does not operate with the
lke/s FREQUENCY KILOCYCILES con-
trol pulled out, the problem may lie in
the 1.10153 Me/s oscillator stage, Q6,
on the 455 KCError Mixer Assembly.
This oscillator mustbe operating prop-
crly when the vio is used.

d. Check the dc voltages in the VFO As-
sembly according to informationin figurce 8. 8,
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e. Connecct the low level »f vtym to the
junetion ol R5 and RG on the VFO Ass%mbly.
The level al this peint should be about 30 mV.
[[ there is a Inck of proper signal level, ad-
just R7 tully in each direction. Normally R7
is set for 35 mV at the collector of Q3. 1If
oscillation docs not oceur and all dec measure-
ments check out, proceed to step f.

f. Unsolder and remove the lead at the end
of C5 not connected to the basc of Q1. Use
Cb to connect a signal gencrator, sct for 40
mV outpul at 785 ke/s, to the base of Ql.
This will break the feedback path and allow
the vio stages to be checked as amplifiers.
Check for the following approximate signal
levels to locate the faulty stage: Q1 emitter
and base, 40 mV: Q2 emitter, 1 mV: Q2 basc,
40 mV; Q2 collector, 1.5 volts: Q3 emitter,
50 mV; Q3 base, 105 mV; Q3 collector, 40
mV; Q4 cmitter, 18 mV; Q4 base, 62 mV,
Q4 collector, 4 volts.

g. Make any necessary repairs, and per-
form steps e and c, respectively, after re-
connecting CH.

6.14.2 VFO ALIGNMENT PROCEDURE.

a. If the vfo luning capacitor, Cl3, is mc-
chanically out of adjustment, loosen the set-
serews on the capacitor drive sprocket; and
after sectting lhe capacitor to half mesh with
the 1 ke/s FREQUENCY K1ILOCYCLES con-
trol set to 0, Lighten the set-screws.

b. Connect the low level rf vtvm Lo the
collector of Q1. Push the 1 ke/s FRE-
QUENCY KILOCYCLES control knob in, and
get it at 4. Adjust T1 for peak meter read-
ing, using the signal from the 1 KC Oscillator
Assembly to lunc hy.

¢. Conncct Lhe low level rf vivm to the end
of R11 connected to the collector of @3, With
the 1 ke/s FREQUENCY KILOCYCLES con-
trol pulled out and set to 4, set R7 for a 35
mV meter indication.

d. Temporarily disconnect P42 at the 11.6
MC Error Mixer Assembly. Comnect an ac
vtvm, which has a built-in amplifier, to the
end of R19 (11.6 MC Error Mixer Asscmbly)
connected to the emitter of Q4. Conncel a
frequency counter to the output of the am-
plificr on the ac vtvm.

e. With the 1 ke/s FREQUENCY KILO-
CYCLES conlrol pulled oul, setit exactly to0,

Note

A good mecthod of insuring accruacy in
gsetting the control is to rotate it to
the desired position while it is pushed
in, so that the switch detenl can be
used, and then pull the knob dircetly out
without rotaling it.

f. Adjust C1 for a counter reading of ex-
actly 798.5 ke/8.

g. Set the control to the 9 position.

h. Adjust the fine tuning indicator, L2, for
a counter reading of 789.5 ke/s.

Note

The coarsec tuning inductor, L1, is a
factory adjustment. It should not be
tampered with unless sufficient tuning
range cannot be oblained with L2.

i. Repeat steps e through h until the vfo
tracks at the correct frequencies without re-
tuning.

j. Replace P42, and disconnect the test

equipment.

6.15 CRYSTAL OSCILLATORS.

Refer to figures 8.9 through 8,12 for de Lest
voltages, test point and component locations,
and schematic diagrams. Refer to paragraph
G.7.4 for information on front panel removal
for access to the oscillators.
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6.15.1 CRYSTAL OSCILLATOR
TEST PROCEDURES,

Crystal oscillator failures will generally fall
into one of three general catcgorics. The
first is loss of output on one or more fre-
quencies but not on all frequencies of a par-
ticular assembly. This would probably be due
to switch contacts, defective crystals, or
low gain transistors. The second and third
types of failure usually result in no output,
and are due to a failure of either the oscil-
lator circuit {(Q1 in the MC and 100 KC Oscil-
lators or Q1 and Q2 in the 10 KC and 1 KC
Oscillators) or a failure of the buffer circuit
{Q2 in the MC in 100 KC Oscillators).

If the oscillator circuit fails, there will be
no signal to trace, so the only practical re-
sort is to check dc voltages first to see if a
transistor or its biasing circuit components
are at fault, If a buffer circuit has failed in
the MC or 100 KC Oscillators, you can de-
termine that the oscillator circuit is good by
checking the output of that stage with a low
level vf vtvm. The output at the collector of
Q1 in the MC Oscillator shouldbe about 1 volt.
The output at the collector of Q1 in the 100
KC Oscillator should be about 2. 4 volt.

Expected output voltages at the two outputs
of each of the oscillator assemblies are given
in table 6.11, Note that the voltage range is
wide, and the output will vary with different
crystals,

6.15,2 CRYSTAL OSCILLATOR ALIGN-
MENT PROCEDURES,

Alignment procedures for the MC and 100 KC
Oscillator Assemblies are given in para-
graphs 6,15.2.1 and 6.15.2.2, No align-
ment is necessary for the 10 KC and 1 KC
Oscillator Assemblies,

G-34

TABLE 6.11 — CRYSTAL OSCILLATOR
ASSEMBLIES, EXPECTED OUTPUT
LEVELS.

Test | Expected Output

Assembly Point | Voltage Range

MC Oscillator E9 25 — 75 mV
Ell 65 — 135 mV

100 KC Oscillator |E23 80 = 92 mV
E18 32 — 37T mV
10 KC Oscillator |E30 71 — 82 mV

E35 5,8 - 7.1mV

1 KC Oscillator E42 120 - 135 mV
E47 52 — 70 mV

6.15.2,1 MC Oscillator Alignment Pro-
cedure.

a, Set the transceiver to TUNE ANT, but
do not key set.

b. Connect a frequency counter through a
.01 uF capacitor to the emitter of Q1 on the
Translator Assembly.

¢. Adjust C5 on the MC Oscillator Assem-
bly for approximate frequency readings, ac-
cording to the chart inthe schematic diagram,
in1000ke/s FREQUENCY KILOCYCLES con-
trol positions 2 through 7, 10, 12, and 14,
The setting of C5 will be a compromisc to
make all of the frequencies as close as pos-
sible, so the process should be repeated, if
necessary.

d. Withthe 1000 ke/s FREQUENCY KILO-
CYCLES control set to 13, adjusl C4 for the
proper freguency according to the chart.

e. Withthecontrol set to 11, adjust C3J [ox
the proper frequency.

f. With the control sct to 9, adjust C2lox
the proper frequency.
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2. With the control set to 8, adjust C1 for
the proper frequency.

h. Remove the frequency counter. Conncet
ab0ohm, 100 wait rf dummy load to the ANT
connector. Set the transceiver to 13.005

Mc/s and tune the trangsmitter controls. Then
set the mode switch at USB,

i. Conneclt a heterodyne vtvm, set for
12.741 MC/s, to E158 on RF Amplifier pc
board 591-2340. The heterodyne vtvm will
indicate the strength of a spurious signal at
12.741 Mc/s when the set is keyed. No mod-
ulation is required, since the normal 18. 005
Me/s signal is undesired for this test,

j. With the transceiver keyed, carefully
adjust C4 for a null indication on the vtvim at
the spurious frequency. Do not turn C4 to a
position which gives no indication, since this
may stop the oscillation of the crystal. When
adjusted properly, a crystal in the RF Am-~
plifier Assembly traps the spurious signal,
C4 is adjusted such that the frequency of the
gpurious signal falls at the trap crystal fre-
quency, and a null occurs. The same pro-
cess will also be used for nulling three other
spurious frequencies.

k. Tune the transceiver for operation on
11.915 Mc/s. Set the mode switch to USB as
before and set the heterodyne vtvimmfor 12,494
Mc/s. Adjust C3 to null this spurious signal.

1. Tunc the transceiver for opcration on
$.005 Mec/s. Sct FUNCTION switch at USB.
set the heterodyne vtvm to 8.247 Mc/s, and
adjust C2tonull this spurious signal as before.

m. Tune the transceiver for operation on
8.915 Mc/s. Set TUNCTION switch at USB,
set the helerodyne vtvm to 9. 247 Mc/s, and
adjust C1 to null this spurious signal as before.

n. Remove the test equipment.

6.15.2.2 100 KC Oscillator Alignment Pro-
cedure.

a. Sect the transceiver Lo reeccive on usb.

b. Connect a frequency counter through a
.01 uF capacitor to E23 on the 100 KC Oscil-
lator Assembly.

c. Adjust C3 to bring the oscillator fre-
quencies on 2all positions to within 200 cps
of the frequencies shown in the schematic
diagram for the corresponding dial posi-
tions. If all but one crystal oscillates on
the correet frequency, the crystal may be
faulty.

6.16 ALC ASSEMBLY.

Referto figure 8.13 for dc test voltages, test
point and component locations, and schematic
diagram. No alignment is necessary for this
assembly. A test procedure follows.

a. Connect a 50 ohm, 100 watt rf dummy
load to the ANT connector.

b. Disconnect P11 from the Translator As-
gembly, and connect an rf signal generator
through a .0l uF capacitor to PI1. Sct the
FUNCTION switch at ush.

c¢. Set the signal generator to 2.5 Mc/s,
and set its output level to 100 mV. Key the
transceiver, and tunc the TUNE and LOAD
controls for transmission at 2.5 Mc/s.

* CAUTION I

During the following steps, do not drive
the power amplifier stage to full power
for long periods at a time.

d. Connect the de probe of a gencral pur-
pose vtvm to pin D of the ALC Assembly plug.
Key the transceiver, and check for a reading
of approximately +3 volis.
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¢. With the transceiver keyed, slowly in-
crcasc the generator output to the point at
which the [ront panel meter no longer riscs.
The dc voltage at the ALC Assembly should
increase from +3 volts toover +5 volts, 'This
is thenormal range of the alc control voltage.
If the voltage was not close to +3 v, a fault
isin the Q2 eircuit in the ALC Assembly. If
the voltage was close to +3 v but did not in-
crease, afaultisin the Q1 circuit on the ALC
Assembly or in the input circuit to the control
grid of the power amplifier stage.

6.17 FREQUENCY STANDARD/
TUNING OSCILLATOR
ASSEMBLY.

Refer to figure 8,20 for test points, com-
ponent locations and for schematic diagram.

6.17.1 FREQUENCY STANDARD/TUNING
OSCILLATOR ASSEMBLY. TEST
PROCEDURE

a. Disconnect P52 from the asscmbly and
connect a coaxial cable terminated with a
1, 000 ohm load resistor to JH2.

b. Connect the electronic counter across
the 1, 000 ohm resistor,

¢, Energize the test equipment and the
transceiver, sct FUNCTION switch to USB,
Allow 5 minutes for warm-up,

d. Measurethe frequency. The electronic
counter should indicate 1,000,000 0.5
cycles. Disconncct the test equipment and
reconncet PH2 to JH2.

¢. Connect the clectronic counter to pin E
of J53., 8Sct FUNCTION switch at TUNE TX.

f. Measure the frequency. Theelectronic
counter should indicate 300 +530 cycles.
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6.17.2 FREQUENCY STANDARD/TUNING
OSCILLATOR ASSEMBLY ALIGN-
MENT PROCEDURES.

a. Repcat steps 6,17.1a through 6.17.1¢,

b. Rcmove the serew from the frequency
standard cover for access to the adjustment
screw,

¢. Rotatethe exposedadjustment screw un-
til the eleetronic counter indicates 1. 000, 000
+0. 5 cycles.

d. Disconnect the test cquipment, replace
the serew, and reconnect P52 to JH2.

6.18 SSB FILTER ASSEMBLY
ALIGNMENT PROCEDURE.

Refer to figure 8. 21 for test points, compo-
nentlocations, andfor the schematic diagram,

a. Tagand disconnect P51, Conneel a co-
axial cable terminated with a L, 000 ohm re-
sistor to J51 on the assembly.

b. Tagand disconnect P50. Connect a co-
axial cable terminated with a 1, 000 ohm re-
sistor to J50 on lhe assembly. Solder one
lead of a 4, 700 ohin resistor to the tie point
of the 1, 000 ohm resistor and the coaxial ca-
ble center conductor connected to J50.

c. Usinga T connector, connect the rf out-
put of the rf signal generator to the remain-
ing lead of the 4, 700 ohm resistor and to the
electronic counter.

d. Set rf signal generator output for cw, 3
volts, at453.20ke/s. Checkfrequency using
the electronie counter.

e. Connect the rf probe of the low lcvel rf
vtvm aeross the 1, 000 ohm resistor connected
to J51.
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f. Sct FUNCTIONswitch at USB and adjust
ChHh and C8 for a maximum indication on the
vivin,

g. Resctrfsignal generator for 456, 8 ke/s,
sct FUNCTION switch at LSB. Check fre-
quency with the clectronic eounter.

h., Adjust C13 and C16 for a maximum in-
dication.

i. Disconnecttestcquipment and rceconnect
P51 to d51 and P50 to J50,

6.19 RF AMPLIFIER ASSEMBLY.

The following paragraphs provide the neces-
sary tegt and alignment procedures and in-
stallation instructions to service the RF Am-
plifier Assembly., Refer to Iigure 8.23 for
test point and component locations and for the
schematic diagram.

6,19.1 TEST PROCEDURES

The test procedures arc divided into threc
gencral tests: the rf age test, the receive rf
gain test, and the transmit rf gain test.

To check the rf age procced as follows:

a. Tag and disconnect P20 on the IF Am-
plifier Assembly, Using a short jumper ca-
ble, connect pin D of J56 on the RF Amplifier
to ground.

b. Set transceiver FUNCTION switch to
USB, do not key transceiver.

c, At the 591-2320 board, terminal E126,
measure +1. 5 volts using a vivm, If voltage
is absent look for trouble in the 591-2320 and
591-2330 boards, Set FUNCTION switch at
OFTF. Remove thetest equipment and jumper.
Reconnect P20 to the IF Amplifier Assembly.

To check the reccive rf gain proceced as
follows:

a. Tap and disconncct P54 and P55 from
the 591-2310 board on the RF Amplifier.

b. Usingcoaxial cables connect a low level
vtvm to J55 and a rf sighal generator to J54.

c. Set rt signal generator for a 2,5 Mc¢/s
cw signal at 1, 0 mV,

d. Set transcciver FUNCTION switch at
USB, sct FREQUENCY KILOCYCLES con-
trols to 2.5 Mc/s.

e. Adjust PRESELECTOR control for a
maximum indicationof the vtvm, The vivm
sheuld indicate a minimum of 54 mV,

f. Repecat step e above using frequencies
of 4.0 Mc/s, 7.0 Mc/s, and 12.0 Mec/s for
the rf signal generator and for the FRE-
QUENCY KILOCYCLES control., Observe
that the peak indication is obtained when the
PRESELECTOR is indicatingthe approximate
frequency and that the output indication is
above 54 mV for all frequencies. Set FUNC-
TION switch at OFF and disconnect the test
equipment. Reconnect P54 to J54 and P55 to
J55,

To check for transmit rf gain proceed as
follows:

a. Removetheshieldandtagand disconnect
P8 on the Translator Assembly, Connect an
rf signal generator to J8.

b. Sect the rf signal generator for a 2.5
Mc/s am. signal at 8 mV at 80%.,

c. Connect an ac probe of a vtvm to E1702
on the Transmit Power Amplifier Assembly.
Conneect a 50 ohm, 100 watt dummy load to
ANT connector.

d, Set transceiver FREQUENCY KILO-
CYCLES contrelfor 2. 5 Mc/s and the FUNC-
TION switch at USB,
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e. Keytransceiver and peakoutput on vtvm
with PRESELECTOR control. The vtvm
should indicate a minimum of 40 volts.

f. Repecat steps d and e above using fre-
quencies of 4.0 Me/s, 7.0 Mec/s, and 12.0
Mc/s for the rf signal generator and for the
FREQUENCY KILOCYCLES controls. Ob-_
serve that the peak indication is obtained
when the PRESE LECTOR control is indicating
the approximate frequency and that the output
indication is above 40 volts for all fre-
guencies,

g. Set FUNCTION switch at OFF. Dis-
connect the test equipment and recomnect P8
to J8 on the Translator Assembly.

6.1%9.2 ALIGNMENT

To alignthe RF Amplifier proceed as follows:

a. Refer to paragraph 6.19.3 and remove
the assembly from the chassis.

b. Solder a 30 pF capacitor across ter-
minals E113and E112 on the 591-2310 board.

c. Solder a 30 pF capacitor across ter-
minals E147 and E124 on the 591-2350 board.

d. Connect the rf probe of a vtvim to E147
on the 591-2350 board, conneet ground lead
to E124. Set vtvmm for 100 volt ac range.

e. Connect output of an rf signal generator
to E184 on the 591-2350 board, ground to
E185.

f. Setrfsignal generator to 5.5 Mc/s. Se~
lect internal 1000 cps modulation at 80%. Set
rf output at 0.03 volts.

g. Connect the following voltages to J56 on
the assembly.
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1. -130 volts at 10 mA to pin A.

2, +12 volts at 100 mA to pin B.

3. +12 volis at 75 mA to pin C.
Ground pin D and pin E.

5. +6 volts at 650 mA to pin F.

6. +275 volts at 50 mA to pin G.

Note

Connect the ground leads of the various
power supplies to pin E.

h. Set preselector shaft to fully clockwise
limit. Adjust each slug for maximum inser-
tion in the coil,

i. Refertofigure 6.21 and adjust all irim-
mer capacitor on the 591-2310 through 591-
2350 boards to mid range.

FIGURE 6. 21 - VARIABLE CAPACITORS
SHOWN AT MAXIMUM CAPACITANCE
SETTINGS

i. Energize the test equipment and power
supplies. Adjust the preselector shaft for a
maximum indication onthe vtvm. Adjusteach
slug for a peak output on the vtvmn,

k. Disconnect the power supplies from J56.
Leaving the rf signal generator and vtvm leads
connected reinstall the assembly into the
chasgsis, refer to paragraph 6.19.4. Connect
P56 toJ56, donot reconnect the coaxial cables
to the RF Amplifier.
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l. Reconnect the rf signal generator and
vivimm. Set transceiver FUNCTION switch at
USB. Set rf signal generator at 2.9 Mc/s,
get FREQUENCY KILOCYCLES controls to
2.0 Mc/s.

m. Key the transceiver and peak the output
using the PRESELECTOR control. Adjust
Cl, C2, C3, and C4 on the 591-2350 board
for a maximum indication. Unkey {_trans—
ceiver.

n. Set rf signal generator at 4.8 Mc/8. Set
FREQUENCY KILOCYCLES controls at 4.0
Mc/s. Key transceiver and peak the output
using the PRESELECTOR control. Adjust C7
on 591-2310 board, C13 on 151-2320 board,
C13 on 591-2330 board, and C11 on 591-2340
board for a maximum indication.

0. Set rf signal generator at 8.5Mc/s. Set
FREQUENCY KILOCYCLES controls at 8.0
Mc/s. Key transceiver and peak the output
using the PRESELECTOR control. Adjust
Cl on the 591-2310 board, C6é on the 591-2320
board, C5 on the 591-2330 board, and C2 on
the 591-2340 board for a maximum indication.
Unkey the transceiver.

p. Set rf signal generator at14. 9 Mc/s. Set
FREQUENCY KILOCYCLES controls at 14.0
Mc/s. Key the transceiver and peak the out-
put usging the PRESELECTOR control. Ad-
just C3 on the 591-2310 board, C8 on the 5%1-
2320 board, C7 on the 591-2330board, and
C4 on the 591-2340 board for a maximum in-
dication.

g. Set FUNCTION switch at OFF. Refer
to paragraph 6.19. 3, and remove the assem-
bly from the chassis. Disconnect the test
equipment and unsolder the capacitors in-
gtalled in stepsb and ¢ above. Refer to para-
graph 6.19.4 and reinstall the agsembly into
the chassis. Perform the test procedures
outlined in paragraph 6.19.1.

Note

If the age voltage is not correct at E126
adjust R10 on the 591-2320 board for
the correct value, +1.5 volts.

6.19.3 REMOVAL.

To remove the RF Amplifier from the trans-
ceiver proceed as follows:

a. Set FREQUENCY KILOCYCLES 1000
ke/s controlg at 11. Loosen the setscrew on
the shaft coupler on the RF Amplifier Assem-
bly. Setthe control at 14 and loosen the other
getscrew.

b. Slide the shaft in the RF Amplifier
toward the rear of the transceiver.

c¢. Rotate the PRESELECTOR control for
access to the coupler setscrews. Loosen the
setscrews and disconnect the shaft from the
RF Amplifier Assembly.

d. Tag and disconnect coaxial cables P54
and P55 on the agsembly, and P58 on the par-
tition between the RF Amplifier and the Trans-
mit Power Amplifier.

e. Unplug P56 from the assembly.

f. Loosen and remove the three screws on
the rear panel securing the assembly to the
chassis.

g. Refer to figure 6.1, loosen and remove
the two screws adjacent to the preselector

shaft and load capacitor.

h. Slide the asgembly from the chassis.

6.19.4 INSTALLATION.

To install the RF Amplifier Assembly pro-
ceed as follows.
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a. Rotate the Mc/8 switch shaft to the 14
Mc/s position.

Note

The 14 Mc/s shaft position can be iden-
tified by either of two ways. (1) The
rotating switch contact on the last
wafer, located on the 591-2310 board,
will be adjacent to the wiper contict
when set at 14 Mc/s. (2} Or the round
key hole in the rotating section of the
switch, adjacent to one of the shafts
flat sides, will be toward the trimmer
capacitors on the top of the board
when set at 14 Mc/s.

b. Slide the assembly into the chassis and
secure with the screws removed in steps

6.19.3 f and 6.19.3 g.

c. Set the FREQUENCY KILOCYCLES
1000 kc/s control at 14. Slide the switch
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ghaft in the RF Amplifier into the flexable
coupler. Secure the setscrew. Rotate the
1000 ke/s control to 11 and secure the re-
maining setscrew.

d. Set the PRESELECTOR control to the
line on the high frequency end of the 14 Mc/s
band.

e. Adjust the preselector shaft on the R¥F
Amplifier gothat the slugs are at the limit of
travel, minimum inductance.

f. Reconnect the preselector shaft and
secure the set screws. Rotate the PRE-
SELECTOR to the full clockwise limit. Ob-
serve that the slugs are at maximum inser-
tion and that the PRESELECTOR control is
below the low frequency end of the 2Mc/s
band.

g. Reconnect the cables removed in step
6.19.3dand 6.19.3 e.
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CHAPTER 7
PARTS LISTS

RF-301P SSB TRANSCEIVER

REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P N
MAIN FRAMLE ASSEMBLY p22 Same as P7 P-0032
P24, P25 Same ay P7 p-0032
Cc2 Capacitor, variable C-6225 P33/P36 S8ame as P7 P-0032
15-465 pF P42, P43 Same as P17 P-0032
C3 Capacitor, dipped-mica C-0148 P49 Connector, 3 pin 591-0870
680 pF, 500 YDCW, 5% P50/ P52 Same as P7 P-0032
C4 Same as C2 C-8225 P53 Conpector, 6 pin 591-0861
C3 Capacitor, ceramic C-0010 P54/ P55 Same as P7 P-0032
.01 uF, 1600 VDCW P56 Connector, 7 pin 591-2362
Cé, C1t Capacitor, ceramic C-0637 R1 Resistor, composition RI1213
36 pF, 1000 VDCW, 5% 33 ohms, 1/4 W, 5%
C8 Capacitor, variable C-6221 R2 Resistor, composilion R- 0032
17.5-327 pF 4.7K, 1/4w, 10%
C9/C12 Capacitor, electrolytic C-5849 R3 Resisior, composition R-1282
150 uF, 15 VYDCW 24K, L/4w, 5k
Cl3 Capacitor, variable C-4064 R5 Resistor, variable R-3172
1.8-15 pF 1K, 2w
C15 Capacilar, ceramic C-00865 54 Switch, rotary 591-1711
.01 uF, 150 VDCW S5 Switch, rotary 591-0096
c21 Capacitor, ceramic C-2210 86 Switch, sengitive S- 0080
.1 uF, 25 VDCW ¥i Switch, push 5-0280
C22/C24 | Same as C15 C-0065 T1 Transformer, DC to DC T-0178
C25 Capacilor, electrolytic C-5832 converter
15 uF, 20 VDCW XF1 Fuseholder X-1016
CR1/CR3| Dicde, silicon CR-0043
CR4 Dizﬁi IN:I?SI? CR-0684 DIVIDER AND SPECTRUM 102030
: , £ -
lype IN3315 GENERATOR ASSEMBLY
Fl Fuse, slu-blo F-00317
10amp, 32V c2 Capacitor, dipped-mica, C-0123
J1 Connector, RF, lype BNC J-0001 7% pF, 500 VDCW, 5«
J2 Conneclor, 7 pin J-0400 Cc3 Capacilor, veramic, C-2210
J3 Conneclor, 6 pin P-0540 .1ulk, 25 ¥YDCW
J18 Connector, 6 pin 591- 0859 Cd4, ChH Same as C2 C-0123
J23 Connector, 23 pin J-0340 CH Capacitor, lantalum, C-hea2
J40 Connector, 5 pin 591-0860 15 uF, 20 VDCW, 20
J48 Socket, relay J-0801 Cc? Capacilor, dipped-mica, C-0103
J58 Conneclor, coax J-0033 5 pF, 500 YDCW, 4"
K1, K2 Relay, 4PDT, l2V K-004¢ CB Capacilor, dipped-mica, C-0108
L1 Choke, RF, 1.5 MH L-0031 20 pF. 500 VDCW, 5,
L2 Inductor L- 0602 Cc9 Capacilor, pulystyrenc, C-2700
M1 Ammeter, sealed, sell- M-0015 .0022 uF, 100 VDCW
luminous Cl0 Same as C2 C-0123
P7/P15 Connector, coax, minature P-0032 Cl11 Same as C3 C-2210
P17 Same as P? P- 0032 c12, C13 Same ay C2 C-0123
P20 Conncctor, T pin 591-0858 C14 Same as C6 C- 5532
— T
ENTER CHANGE DATA ENTER CHANGE DATA ]
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PARTS LISTS

[]

REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RiFP N
C15 Same as C1 C-0103 LG Induclor, .22 uH L-0029
C16 Same as C8 c-0108 L7 Inductor, .15 uH L-0074
Cln Capacitor, polystyrene, Cc-2701 Q1/Q3 Transistor, type Q-0319
.022 uF, 100 VDCW 2ZN3638A
C18 Same as C2 C-0123 Q4 Transisior, type 2N'T06 Q-0107
C19 Same as C3 C-2210 Q5/Q7 Transistor, type 2N1301 Q-0109
C20,C21 |Same as C2 C-0123 Q8 Same as @4 @-0107
c22 Same as C6 C-5832 Q9/Q11 Same as Q5 -0109
C23 Capacitor, dipped-mica, C-0104 Q12 Same as @4 Q-0107
10 pF, 500 VDCW, 5% Q13 Same as Q5 Q-0109
C24 Same as C8 C-0108 Q14 Same as @4 Q-0107
c25 Capacitor, polysiyrene, C-2702 Q15 Same as Q5 Q-0109
.33 uF, 100 VDCW QL16/Q19 Transistor, type 2ZN2084 @-0105
Cc26 Capacitor, dipped-mica, C-0122 Q20 Same as (4 Q-0107
68 pF, 500 VvDCW, 5% R1 Resistor, composition, R-1613
C27,C28 |Capacitor, ceramic, C-0060 33 ohms, 1W, 5%
L,05uF, 30 VDCW R2 Resistor, composition, R-0132
c29 Capacitor, dipped-mica, C-0120 4.7K, 1/2w, 10%
56 pF, 500 VDCW, 5% R3 Resistor, composition, R-0136
C30 Capacitor, dipped-micag C-0139 10K, 1/2w, 10%
300 pF, 500 YDCW, 5% R4 Resistor, composition, R-0134
C31 Capacitor, [ihn, ,22 uF, C-2350 6.8K, 1/2w, 10%
100 vDCW, 20% RS Resistor, composilion, R-0127
€32 Same as C27 C-0060 1.8, 1/2w, 10%
€33 Capacitor, dipped-mica C-2503 R6, R7 Same as R3 R-0136
820 pF, 300 VDCW, 2% RSB Resistor, composition R-0118
Cid Capacitor, ceramic, C-2301 330 chms, 1/2W, 10%
68 pF, N-220, 150 VDCW RY Same as R4 R-0134
Cas Same as C27 C-0060 R10 Same as RS R-0127
Ci6 Capacitor, ceramic, 330 pF, | C-2804 RI11 Potentioineter, 10K, R-3104
2%, N-080, 150 VDCW 1/2w, 10%
3t Capacitor, dipped-mica, C-0126 R12 Same as R3 R-0136
100 pF, 500 YDCW, 5% R13 Resistor, composition, R-0115
ox]} Capacitor, ceramic, C-2802 180 ohms, 1/2wW, 10%
120 pF, N-080 R14 Resistor, cumposiliun{ R-0116
Cc3i9 Same as C3 C-2210 220 chms, 1/2W, 10"
Cdl Same as C33 C-2503 R15 Same as R3 R-0136
C42 Same as C3 C-2210 R16 Resislor, comiposilion, 12-0125
C43 Capacitor, dipped-mica, C-0134 1.2K, 1/2W, 10
220 pF, 500 vDCW, 5% R17 Same as R3 R’-0136
C44 Capacitor, dipped-mica, C-0124 R18 Same as R4 R-0134
82 pF, 500 VDCW, 5% R19 Same as RS R-0127
C45 Same as C3 C-2210 R20,R21 Same as R3 R-0136
C46 Same as C3 C-2210 R22 Same as R4 R-0134
C41 Same as C33 C-2503 R23 Same as RS R-G127
CR1 Diode, zener, Lype UZT09 CR-0048 R24 Sanie as Rl1 R-3104
CR2 Divde, silicon, lype 1N816 CR-0050 R25 Same as R3 -0136
CR3/CR11| Diode, germanium, type CR-0047 R26 Resistor, composilion, -0121
IN270 560 ohmys, 1/2W, 10™
CR12/CR15| Same as CR2 CR-0030 R27 Same as R14 R-011G
CRI16 Same ag CR3 CR-0047
J43 Cunnector, receptacle, coax | J-0031
L1/L4 Inducior, 1 MH L-0030
L5 Induclor, .47 uH L-0028
ENTER CHANGE DATA ENTER CHANGE DATA
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DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N

R28 Same as R3 R-0136 RT1 Reslstor, composition, R-0128

R29 Same as R5 R-0127 2.2K, 1/2W, 10%

R30 Same as R3 R-0136 R72 Same ag R4l R-0124

R31 S8ame as R4 R-0134 T2 Transformer 162-0156

R32 Same as R3 R-0136 T3, T4 Transformer 162-0157

R33 Same as RD R-0127

R34 Same as R3 R-0136 11.6 MC ERROR 162-0400

R35 Same ag RS R-0127 MIXER ASSEMBLY

R36 Same as R14 R-0116

R37 Same as R4 R-0134 Cl,C2 Capacitor, ceramic, C-2210

R38 Same as R1l R-3104 .1 uF, 25 VYDCW

R39 Resistor, composition, R-0129 C3 Capacitor, ceramic, C-2220
2.7K, 1/2w, 10% . 005, 100 VDCW

R40 Same as R3 R-0136 C4 Capacitor, dipped-mica C-0133

R41 Resistor, composition, R-0124 200 pF, 500 VDCW, 5%
1K, 1/2w, 10% Ch Capacitor, variable, C-2304

R42 Same as R26 R-0121 7-25 pF

R43 Same as R3 R-0136 Cé6 Same as Cl C-2210

R44 Resistor, composition, R-0109 ch Capacitor, dipped-mica C-0129
56 ohms, 1/2W, 10% 130 pF, 500 VDCW, 59

R45 Resistor, composgition, R-0111 ca Same ag Cb C-2304
82 ohms, 1/2W, 10% C9 Capacitor, dipped-mica C-2479

R48 Same as R2 R-0132 100 pF, 500 VDCW, 5%

R47 Resistor, composition, R-0133 C10/C15 Same as C1 C-2210
5.6K, 1/2w, 10% C16 Same as C5 C-2304

R48 Resistor, composition, R-0130 c11 Capacitor, tantalum, C-5832
3.3K, 1/2w, 10% 15 uF, 20 VDCW

R49 Resistor, composition, R-0135 C18, C19 Same as C1 C-2210
8.2K, 1/2W, 10% C20 Capacitor, variable, C-2303

R50 Same as RS . R-0127 2.5-11 pF '

R51 Same as R3 R-0136 c21 Same as Cl C-2210

R53 Same as R48 R-0130 Cc22 Same as C5 C-2304

RM Resistor, composition R-0122 C23 Same as C7 C-0127
680 ohms, 1/2W, 10% C24 Same as Cl C-2210

R55,R56 | Resistor, composition, R-0138 C25 Capacitor, dipped-mica, C-2468
15K, 1/2W, 10% 39 pF, 500 VDCW, 2%

R5T Same ag R16 R-0125 C26/C30 Same as Cl1 C-2210

R58 Same as R48 R-0130 Ca1 Same as C5 C-2304

R59,R60 | Resistor, composition, R-0104 C32 Same as CT7 C-0129
22 ohms, 1/2w, 10% C33 Same as CH C-2304

Ré1 Resistor, composition, R-0107 C34 Same as C20 C-2303
39 ohms, 1/2w, 10% C35 Same as C7 C-0129

R62 Resistor, composition R-0177 Cc3e Same as Ch C-2304
4,7 ohms, 1/2W, 104 C37/C45 Same as Cl C-2210

R63,R64 | Resistor, composition R-0112 Cds, C47 Capacitor, dipped-mica, C-0108
100 ohms, 1/2W, 104 20 pF, 500 YDCW, 5%

R68 Potentiometer, 500 ohms, R-3361 CR1/CR4 Diode, germanium, 1N270 | CR-0047
1w, 10% FL1 Filter, 7.7 MC/S FL-0102

RB7 Registor, composition, R-0881 FL2 Filter, 2.5 MC/S FL-0100
5.6 ohms, 1/2W, 5% FL3 Filter, 11.6 MC/S FL-0105

R68 Same as R4T R-0133 FL4 Filter, 21,0 MC/S FL-0101

RB9 Same as R47 R-0133 FLS Filter, 14,2 MC/8 FL-0107

R0 Resistor, composition, R-0126 J33/J36 Connector, receptacle, coax J-0031
1.5K, 1/2w, 10% J42 Same as J33 J-0031
ENTER CHANGE DATA ENTER CHANGE DATA
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REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
J46 Coax cable assembly 162-0315 R38 Same as R2 R-0038
L1/L7 Inducior, 240 uH L-0052 R39 Resistor, compogition, R-0026
Lg Inductor, .15 uH L-0074 1,5K, 1/4W, 10%
P9 Coax cable assembly 162-0314 R40 Same as Rl R-0036
Q1/Q7 Trangistor, type 2N2084 Q-0105 R41 Same as R11 R-0024
Q8,Q9 Transistor, type 2N2996 Q-0103 R42 Same as R2 R-0038
R1 Resistor, compasition, R-0036 R43 Same as R4 R-0012
10K, 1/4w, 10% T1, T2 Transformer 162-0159
R2 Resistor, composition, R-0038
15K, 1/4W, 10% 433 KC ERROR 162-0500
R3 Resistor, composition, R-0025 MIXER ASSEMBLY
1.2K, 1/4w, 10%
R4 Resistor, composition, R-0012 C1 Capacitor, ceramic, C-2210
100 ohms, 1/4W, 10% .1 uF, 25 VDCW
R5 Resistor, composition, R-0006 2 . Capacitor, , 0047 uF, C-2108
33 ohms, 1/4w, 10% 100 VDCW
R6 Resistor, composition, R-0030 C3 Capacitor, variahle, C-2304
3.3K, 1/4w, 10% 7-25 pF
R7 Same as R2 R-0038 C4 Same as Cl C-2210
RS Same as R3 R-0025 C5 Capacitor, dipped-mica& C-0128
RY Resistor, composition, R-0002 120 pF, 500 VDCW, 5%
15 ohms, 1/4w, 10% C7 Capacitor, dipped-mica C-2500
R10 Same as R1 R-0036 620 pF, 300 VDCW, 5%
R11 Resistor, composition, R-0024 C8, C9 Same as Cl C-2210
1K, 1/4w, 10% C10 Capacitor, mylar, Cc-2114
R12 Same as RB R-0030 .015 uF, 100 VDCW
R13 S8ame as R2 R-0038 C11 Same as C3 C-2304
R14,R15 | Resistor, composition, R-0028 c12,C13 Same as Cl C-2210
2.2K, 1/4w, 10% Cl4 Same as C5 Cc-0128
R16 Same as R6 R-0030 C15 Capacitor, dipped-mica, C-0111
R17 Same as R2 R-0038 27 pF, 500 YDCW, 5%

R18 Same as R3 R-0025 Cl6 Same as Cl C-2210
R19 Resistor, composition, R-0008 Ci1,C18 Capacitor, dipped-mica C-0132
47 ohms, 1/4W, 10% 180 pF, 500 VDCW, 5%

R20 Same as R1 R-0036 Cl19,C20 Same as Cl C-2210
R21 Same as R3 R-0025 c21 Capacitor, dipped-mica C-2503

R22 Same as R6 R-0030 820 pF, 300 YDCW, 2%
R23 Same as R2 R-0038 22 Capacitor, dipped-mica Cc-0137
R24 Same as R3 R-0025 270 pF, 500 VDCW, 5%
R25 Same as R1 R-0036 C23,C24 Same as Cl1 C-2210
R26 Same as R2 R-0038 C25,C26 Same as C3 C-2304
R27 Same as R3 R-0025 C27,C28 Same as Cl C-2210
R28 Same as R4 R-0012 C29 Capacitor, dipped-mica, C-0126
R29 Same as R5 R-0006 100 pF, 5%, 500 VDCW
R30 Same as R6 R-0030 C30 Capacitor, dipped-mica, C-3401
R31 Same as R2 R-0038 1200 pF, 500 VDCW, 5%
R32 Same as R3 R-0025 C31 Capacitor, dipped-mica C-2488
R33 Resistor, composition, R-0040 240 pF, 500 VDCW, 5%
22K, 1/4W, 10% 33 Same as C21 C-2503
R34 Resistor, composition R-0016 Ci4 Same as C1 C-2210
220 ohms, 174w, 10% c35 Capacitor, tantalum, 15 | C-5832
R35 Same as R§ R-0030 uF, 20 VDCW
R36 Same as R2 R-0038 C36,C37 Same as C1 C-2210
R37 Same as R6 R-0030
ENTER CHANGE DATA ENTER CHANGE DATA
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DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
CR1/CR3 | Diode, germanium, type CR-0047 R33 Resistor, composition, R-12717
1N270 15K, 1/4w, 5%
CR4/CR7? | Diode, silicon, lype 1N3064 { CR-0070 R4 Resistor, composition, R-1258
CR8 Same as CR1 CR-0047 2.4K, 1/4W, 5%
CR9 Diode, zener, type UZ709 CR-0048 R36 Same as Rl R-0030
FL1 Filter, 646.5 KC/S FL-0104 R37 Resistor, composition, R-0038
FL2 Filter, 1,1015 MC/S FL-0103 15K, 1/4w, 10%
FL3 Filter, 455 KC/S FL-0L09 R38 Same as R3 R-0026
J2/m7 Connector, receptacle, coax | J-0031 R39 Resistor, composition, R-1254
L2 Inductor, 1 MH L-0050 1.6K, 1/4w, 5%
Q1/Q3 Transistor, type 2N2084 Q-0105 R40 Resistor, composition, R-0209
Q4,Q5 Transistor, type 2N3638 Q-0308 56 ohms, 1W, 10%
Q6 Same as Q1 Q-0105 T1 Translormer 162-0158
Qr Transistor, type 2N1224 Q-0108 T2, T3 Translormer 162-0162
Rl Resistor, composition, R-0030 T4 Same as T1 162-0158
3.3K, 1/4W, 10% Yl Crystal, 1,1015 MC/S Y-0610
R2 Resistor, composition, R-0036 I
10K, 1/4w, 10% TRANSLATOR 162-0600
R3 Resistor, composition, R-0026 ASSEMBLY
1. 5K, 1/4W, 10%
R4 Same as R2 RA0036 C1 Capacitor, ceramic, C-2210
R5 Resistor, composition(,ﬂ R-0022 .1uF, 25 VDCW
680 chms, 1/4W, 10% C2 Capacitor, variable, C-2304
R6 Same as R1 R-0030 T-25 pF
R7 Same as R2 R-0036 C3 Same as Cl C-2210
RE Same as R3 R-0026 C4 Capacitor, tantalum, C-5832
RO Resistor, composition, R-0033 15 uF, 20 VDCW
5.6K, 1/4w, 10% C5/C9 Same as C1 C-2210
R10 Same as Rl R-0030 Ci0 Capacitor, variable, C-2303
R11 Same as R2 R-0036 2.5-11 pF
R12 Same as R3 R-0026 Cl1,cC12 Same as Cl {-2210
R14 Same as R2 R-0036 C13 Same as C10 C-2303
R15 Resistor, com;x;sition{% R-0023 C14/C16 Same as C1 C-2210
820 ohms, 1/4W, 10% C17 Same as C4 C-5832
R16 Same as Rl R-0030 C18 Same as C1 C-2210
R17 Same as R2 R-0036 C19 Same as C2 C-2304
R18 Same as R3 R-0026 c20 Same as Cl0 C-2303
R19 Resistor, composition, R-0034 c21 Same as C1 C-2210
6, 8K, 1/4w, 10% C22 Same as C10 C-2303
R20 Same as RI R-0030 C23,C24 Same as Cl C-2210
R21 Same as R5 R-0022 Cc25 Same as C4 C-5832
R22 Same as R2 R-0036 C26 Same as C1 C-2210
R23 Same as R3 R-0026 can Same as C2 C-2304
R24 Resistor, composition, R-0035 Cc28 Capacitor, dipped-mica C-2503
8.2K, 1/4w, 10% 820 pF, 300 VDCW, 2%
R25,R26 | Same as R19 R-0034 C29,C30 Same as Cl C-2210
R27 Same as Rl R-0030 CR1/CR16| Diode, germanium, type CR-0047
R28 Same as R19 R-0034 1N270
R29 Resistor, composition R-0020 FL1 Filter, 17.748 MC/3 FL-0108
470 ohms, 1/4W, 10% FL2 Filter, 11.1515 MC/S FL-0106
R3O0 Resistor, composition, R-0040 J1/J11 Connector, receptacle, J-0031
22K, 1/4w, 10% L1 Inductor, 240 uH L-0052
R31 Same as Rb R-0022 L2 Inductor, 390 ul L-0075
R32 Same as Rl R-0030 L3/L6 Same as L1 L-0052
|
ENTER CHANGE DATA ENTER CHANGE DATA
L
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DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
Q1/Q3 Transistor, type 2N2996 Q-0103 €30, C31 Same as C1 C-2210
R1 Resistor, composition, R-0029 caz2 Same asg C4 C-2503
2.7K, 1/4w, 10% C33 Same as C2 C-5832
R2 Resistor, composition, R-0028 Cy4 Capacitor, tantalum, C-5850
2.2K, 1/4W, 10% 220 uF, 10 VDCW
R3 Resistor, composition, R-0008 C35 Same as C2 C-5832
47 ohms, 1/4wW, 10% C38/C38 Same as C1 C-2210
R4 Same as R2 R-0028 C3g Same ag C2 C-5832
RS Resistor, composition R-0019 C40, C41 Same as C1 C-2210
390 ohms, 1/4W, 10% CRI/CR7 | Diode, germanium, CR-0047
RB Same as R2 R-0028 type IN270
R7 Same as RS R-0019 J22 Connector, receptacle, J-0031
R Same as R1 R-0029 coax
R9 Same as R2 R-0028 K1 Relay, SPDT, 12 VDC K-0045
R10 Same as R3 R-0008 L1/L3 Inductor, 1 MH 1.-0050
Rl11 Resistor, composition, R-0026 14,L5 Induetor, 240 uH L-0052
1.5K, 1/4w, 10% Q1/Q3 Transistor, type 2N1224 Q-0108
R12 Resaiator, composgition, R-0027 Q4,Q5 Transistor, type 2N2084 Q-0105
1. 8K, 1/4w, 10% Q6 Same as Q1 Q-0108
R13 Same as R1 R-0029 Q7, Q8 Same as Q4 Q-0105
R14 Same as R2 R-0028 Q9 Transistor, type 2N3642 Q-0320
R15 Same as R3 R-0008 Q10 Transistor, type 2N1479 Q-0106
R16,R17 | Resistor, composition, R-0025 R1 Resistor, ecmposition, R-1273
1.2K, 1/4w, 10% 10K, 1/4W, 5%
R18 Resistor, composition, R-0038 R2 Registor, composition, R-1271
15K, 1/4w, 10% 8.2K, 1/4w, 5%
RI19 Resistor, composition, R-0036 R3 Reslstor, composition, R-1269
10K, 1/4W, 10% 6.8K, 1/4W, 5%
R20 Same as RD R-0019 R4 Resistor, composition R-0023
T1 Transformer 162-0162 820 ohms, 1/4W, 10%
Y1 Crystal, 18,441 MC/S Y-0641 R5 Resistor, composition R-0020
470 ohms, 1/4W, 10%
IF AMPLIFIER 162-0700 R6 Same as R1 R-1273
ASSEMBLY R7 Resistor, composition, R-1277
15K, 1/4w, 5%
Cl Capacitor, ceramic, C-2210 RE Same as R4 R-0023
.1uF, 25 VDCW RS9 Resistor, composition R-0016
c2 Capacitor, tantalum, C-5832 220 ohms, 1/4W, 10%
15 uF, 20 VDCW R10,RI11 Same as R1 R-1273
C3 Same as Cl C-2210 R12,R13 Same as R4 R-0023
C4 Capacitor, dipped-mica C-2503 R14 Resistor, composition, R-1228
820 pF, 300 VDCW, 2% 130 ohms, 1/4W, 5%
c5/C Same as C1 C-2210 R15 Resistor, compoaition, R-1241
ca Same as C4 C-2503 470 ohmas, 1/4w, 5%
c9/C11 Same as Cl C-2210 R16 Resistor, composition, se-
C12 Same as C4 C-2503 lectedintest, 1/4W,10%
Cl3/C14 | Same as Cl C-2210 R17 Resistor, compoaition, R-0030
Cl5 Same as C4 C-2503 3.3K, 1/4w, 10%
C16/C22 | Same as C1 Cc-2210 R18 Renistor, composition, R-0029
C23 Same as C4 C-2503 2.7K, 1/4wW, 10%
C24/C26 | Same as C1 Cc-2210 R19 Resistor, composition, R-0025
C27 Same as C4 C-2503 1.2K, 1/4w, 10%
C28 Same as C1 C-2210 R20 Resistor, composition, R-1239
C29 Same as C2 C-5832 390 ohms, 1/4w, 5%
ENTER CHANGE DATA ENTER CHANGE DATA
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(RZI Resistor, composition, R-0072 c2z2 Same as C19 C-2210
10 MEG, 1/4W, 10% C23 Capacitor, tantalum, C-5832
R22 Same as R2 R-1271 15uF, 20 VDCW
R23 Resistor, composition, R-0023 C24 Capacitor, tantalum, C-5839
1.5K, 1/4W, 10% 33 uF, 20 VDCW
R24 Resistor, composition, R-0000 C25,C26 Same as C23 C-5832
10 ohms, 1/4W, 10% Ccz7/C29 Capacitor, mylar, 4700 C-2108
R25 Same as R17 R-0030 pF, 100 VDCW, 10%
R26 Same as R18 R-0029 30 Same as C23 C-5832
R27 Same as R19 R-0025 C31 Same as C24 C-5839
R28 Reslstor, composition, R-0032 C32/C35 Same as C23 C-5832
4.7K, 1/4W, 10% C36 Camacitor, ceramic, C-0059
R29 Resistor, composition, R-0034 .02 uF, 30 VDCW
6, 8K, 1/4W, 10% 37 Same ag C23 C-5832
R30 Reslstor, composition, R-1235 c39 Capacitor, tantalum, C-5844
270 ohms, 1/4W, 5% 68 uF, 15 VDCW
R31,R32 | Resistor, composition, R-1247 C41 Capacitor, dipped-mica, C-2503
820 ohma, 1/4W, 5% 820 pF, 300 VDCW,2%
R33 Same as R1 R-1273 C42 Same as C19 C-2210
RM Resistor, composition, R-1265 C44 Capacitor, .01 uF, 500 C-0003
4.7K, 1/4W, 5% VDCW
R35 Potentlometer, 10K, 1W, R-3104 Cd5 Capacitor, ceramic, C-0065
R36,R37 | Same as R17"" R-0030 .01 uF, 150 VDCW
R38 Resistor, composition, R-1221 Ch0 Same as C19 C-2210
68 ohms, 1/4W, 5% C51 Capacitor,,22uF, 50 VDCW| C-2601
R39 Potentiometer, 500 R-3100 Ch52 Same as C19 C-2210
ohms, 1W C5h3 Capacitor, ceramic, C-0058
R40 Same as R17 R-0030 0.47 uF, 10 VDCW
R4l Resistor, composition, R-0038 C56 Same as C44 C-0003
15K, 1/4w, 10% C57 Capacitor, .01 uF, 75 C-4300
R42 Same as R23 R-0026 VDCW
R43 Resistor, composition, R-0024 C58 Capacitor, variable, C-2563
1K, 1/4W, 10% 1-38 pF
R44 Resistor, compoaition, R-0036 C5H9 Capacitor, 75 pF, 2% C-2476
10K, 1/4W, 10% C60 Capacitor, 120 pF, 2% C-2481
R45 Same as R43 R-0024 C61/C64 Same as C41 C-2503
R46 Resistor, composition, R-0014 C65 Same as C51 C-2601
150 ohms, 1/4W,10% C66 Same as C19 C-2210
R4T Same as R44 R-0036 Ce7 Same as C41 C-2503
R48 Same as R46 R-0014 o] Same as Cl19 C-2210
R49 S8ame as R9 R-0016 C69 Same as C45 C-0065
R50 Resistor, composition, R-0044 CR2/CR5 Diode, germanium, CR-0047
17K, 1/4W, 10% type 1N270
R51 Resistor, cornposition& R-0019 CRé6 Diode, silicon, type CR-0070
390 ohms, 1/4W, 10% 1N3064
T1/T7 Coil Assembly 162-0162 CR'7, CR8 Same as CR2 CR-0047
CR9 Diode, zener, type UZ709 CE-0048
AUDIO/MODULATOR 162-0800 CR10/CR14| Same as CRS CR-0070
ASSEMBLY J24, J25 Connector, receptable J-0031
L2 Choke, RF, 1 MH L-0050
C19, C20 |7Cap.'au::itc|r, ceramic, C-2210 L4 Inductor, transicrmer 162-0165
.1uF, 25 VYDCW P23 Connector, right-angle, P-0340
Cc21 Capacitor, dipped-mica C-2501 multi-pin
880 pF, 300 VDCW, 2% Q3 Transistor, type 2N2084 Q-0105
ENTER CHANGE DATA ENTER CHANGE DATA
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PARTS LISTS
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REF
DESIG DESCRIPTION RF P/N
(AT] Transistor, type 2N652 Q-0020
Q5 Transistor, type 2N3638A Q-0319
Q6/Q8 Same as Q4 Q-0020
Q9,Ql0 Transistor, type 2N3638 Q-0306
R1 Resistor, composition, R-0024
1K, 1/4w, 10%
R17 Resistor, composition, R-0030
3,3K, 1/4w, 10%
R18,R18 | Resistor, composition, R-0026
1.5K, 1/4w, 10%
R20 Resistor, composition, R-0034
6.8K, 1/4W, 10%
R21 Resistor, composition, R-0028
2,2K, 1/4w, 10%
R22 Same as R17 R-0030
R23 Reslstor, composition R-0023
820 ohms, 1/4W, 10%
R24 Same as R18 R-0026
R25 Reslstor, composition, R-0038
15K, 1/4w, 10%

R26 Reslstor, composition R-0021
560 ohms, 1/4W, 109

R27 Resistor, compositlon, R-0D00D6
33 ohms, 1/4W, 10%

R28, R29 | Same as RZ5 R-0038

R3O Thermister, 1K at 25°C R-3167

R31 Same as R25 R-0038

R32 Resistor, composition, R-0045
56K, 1/4w, 10%

R33 Resistor, composgilion, R-0029
2.7K, l/4w, 10%

R34 Same as R20 R-0034

R3S Resistor, composition, R-0027
1.8K, 1/4w, 10%

R36 Resistor, compeosition, R-0033
5.6K, 1/4w, 10%

R37 Same as R17 R-0030

R38 Resistor, composition, R-0035
8,2K, 1/4w, 10%

R39 Same as R21 R-0028

R40 Same as R27 R-0006

R41 Same as R26 R-0021

R42 Resistor, composition, R-1261
3.3K, 1/4w, 5%

R43 Same as R26 R-0021

R44 Same as R35 R-0027

R45 Resistor, composition, R-0040
22K, 1/4W, 10%

R46 Same as R27 R-0006

R47 Registor, composition, R-1613
33 chms, 1W, 5%

R48 Same as R17 R-0030

R50 Same as R33 R-0029
ENTER CHANGE DATA

REF
DESIG DESCRIPTION RF P/N
R51 Resistor, composgition, R-0031
3.9K, 1/4w, 10%
R52 Resistor, composition, R-0002
15 ohms, 1/4W, 10%
R53 Resistor, composition, R-0212
100 chms, 1W, 10%

R54, R55 Resistor, 100 ohms, 1% R-3741
RS56 Resistor, variable, R-3106
500 chms, 1W, 10%

R57,R58 Resister, 681 ohms, 1% R-3743
R53/R62 Same as R54 R-3741
R63,R64 Resistor, 221 chms, 1% R-3742
R65, R66 Resistor, 5620 ohms, 1% | R-3744
R6Y Same as R21 R-0028
RE8 Resistor, composition R-0019
270 ohms, 1/4W, 10%

RGO Resistor, composition, R-0025

1.2K, 1/4W, 10%
R70 Same as R17 R-0030
R71 Same as R33 R-0029
R72 Resistor, composition, R-0036
10K, 1/4W, 10%
T3, Th Transformer 162-0811
T6/T8 Transformer 162-0162
VFO ASSEMBLY 162-0801
C1 Capacitor, variable, C-2561
,8-18 pF
c2 Capacitor, ceramic, C-2210
.1uF, 25 VDCW
C3 Capacitor, porcelaln, C-2308
180 pF, 300 VDCW,2%
C4 Capacitor, dipped-mica C-0176
8200 pF, 500 VDCW, 5%
C5 Same as C2 C-2210
Cé Capacitor, tantalum, C-56832
15 uF, 20 VDCW
cn Same as C2 C-2210
o]) Capacitor, mylar, C-2108
. 0047 uF, 100 VDCW
ce Same as C2 C-2210
C10 Same as C8 C-2108
Cl1 Capacitor, dipped-mica, C-2495
430 pF, 500 VDCW, 5%
Ci2 Capacitor, ceramle, C-4050
100 pF, N-330
C13 Capacitor, variable, C-4067
2,2-21,5 pF
CR1 Diode, zener, type CR-0073
1N47374A
L1 Coil L-0510
L2 Coll Asgembly 162-0163
ENTER CHANGE DATA
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REF REF
DESIG DESCRIPTION. RF P/N DESIG DESCRIPTION RF P/N
QL/cH Transistor, type 2N2084 Q-0105 C17,Cl18 Capacitor, ceramic, C-0001
R1,R2 Resistor, composition, R-0024 .001 uF, 500 VDCW
1K, 1/4w, 10% L1 Inductor, 27 uH L-0087
R3 Registor, composition, R-0030 L2 Inductor, 240 uH L-0052
3.3K, 1/4w, 10% Q1 Transistor, type 2N4916 Q-0360
R4 Resistor, composgition, R-0029 Q2/4 Transistor, type 2N39504 Q-0361
2.7K, 1/4w, 10% R1,R2 Resistor, composition, R-0038
R5 Resistor, composition, R-0028 15K, 1/4w, 10%
2.2K, 1/4w, 10% R3 Resistor, composition, R-0028
R6 Resistor, composition R-0012 2.2K, 1/4w, 10%
100 ohms, 1/4W, 10% R4 Resistor, composition R-0022
R7 Potentiometer, 500 R-3100 680 ohms, 1/4W, 10%
ohms, 1w, 10% R5 Resistor, composition, R-0020
RS Same as R3 R-0030 470 ohms, 1/4W, 10%
RY9 Resistor, composition, R-0038 R6,RT Resistor, composition, R-0037
15K, 1/4w, 10% 12K, 1/aw, 10%
R10 Same as Rl R-0024 RE Resistor, conmposition, R-0024
Rl Sameas R6 R-0012 1K, 1/4w, 10%
R12 Resistor, composition R-0016 R9,R10 Resistor, composition, R-0003
220 ohms, 1/4W, 10% 47 ohms, 1/4W, 10%
R13 Same as R3 R-0030 R11 Resistor, composition, R-0010
R14 Same as R? R-0038 68 ohms, 1/4W, 10%
R15 Same as Rl R-0024 R12 Resistor, composition, R-0011
R186 Resistor, composition, R-0007 82 ohms, 1/4W, 10%
39 ohms, 1/4wW, 10% R13,R14 Resistor, composition R-0019
R17 Reslstor, composition, R-0010 390 ohms, 1/4W, 10%
68 ohms, 1/4W, 10% R15 Reststor, composition R-0016
R16 Resistor, composition, R-0031 220 chims, 1/4W, 10%
1.8K, 1/4w, 10% s1 Switch A182-1003
Tl Coil Assembly 162-0158 Y1 Crystal, 3.247 MCS Y-0450
Y2 Crystal, 4.247 MCS ¥-0451
MEGACYCLE OSCILLATOR 162-1000 Y3 Crystal, 5,247 MCS Y-0452
ASSEMBLY Y4 Crystal, 6,247 MCS Y-0455
T Y5 Crystal, 7,247 MCS Y-0464
Cl/c4 Capacitor, variable,7-25pF| C-2301 Y6 Crystal, 8,247 MCS ¥-0465
Ccs Capacitor, variable, 2, 5-11 C-2300 YT Crystal, 9.247 MCS Y-0466
pF Y8 Crystal, 10,247 MCS Y-0467
cé Capacitor, ceramic, temp C-1315 Y9 Crystal, 11,247 MCS ¥Y-0468
compensating,27 pF, 5%, Y10 Crystal, 12,247 MCS Y-0469
500 VDCW, NT50 Y11 Crystal, 13.247 MCS Y-0470
ct Capacitor, ceramic, C-2210 Y12 Crystal, 14.247 MCS Y-0471
.1uF, 25 VDCW Y13 Crystal, 15.247 MCS Y-0472
C8 Capacitor, dipped-miea, C-0137
270 pF, 5%, 500 VDCW 100 KC OSCILLATOR 182-1100
c9 Capacitor, paper, C-2601 ASSEMBLY
.22 uF, 20%, 50 VDCW Cl Capacitor, dipped-mica C-0137
C10 Capacitor, dipped-mica C-0122 270 pF, 500 VDCW, 5%
68 pF, 5%, 500 VDCW c2 Capacitor, dipped-mica, C-0124
Ci1,Cc12 | Same as C7 C-2210 82 pF, 500 VDCW, 5%
C13 Same as C8 C-0137 C3 Capacitor, variable, C-2304
Cl4 Capacitor, ceramle, C-0065 7-25 pF
.01 uF, 400 VDCW Cc4 Capacitor, dipped-mica, C-0113
C15,C16 | Same as C7 C-2210 33 pF, 500 VDCW, 5%

ENTER CHANGE DATA

ENTER CHANGE DATA
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REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
C5,C6 Capacitor, ceramic, C-2210 Q1 Transistor, type 2N2084 Q-0105
.1 uF, 25 VDCW Q2 Transistor, type 2N706 Q-0107
cq Same as C4 C-0113 Rl Resistor, composition, R-1459
C8 Same as C5 C-2210 2.7K, 1/2w, 5%
c9 Capacitor, dipped-mica, C-2503 R2 Resistor, composition, R-1445
820 pF, 300 VDCW, 2% 680 ohms, 1/2w, 5%
Cl10 Capacitor, dipped-mica, C-2505 R3 Resistor, composition, R-0107
1000 pF, 300 VDCW,2% 39 ohms, 1/2w, 10%
L1 Inductor, 240 uH L-0052 R4 Resistor, composition, R-1481
L2 Inductor, 1 uH L-0054 22K, 1/2w, 5%
Q1 Transistor, type 2N2084 Q-0105 RS Resistor, composition, R-1457
Q2 Transistor, type 2N706 Q-0107 2.2K, 1/2w, 5%
Rl Resistor, composition, R-0138 R6 Resistor, composition, R-0133
15K, 1/2w, 10% 56K, 1/2w, 10%
R2 Resistor, composition, R-0128 RT7 Resistor, compositiond_ R-0119
2.2K, 1/2w, 10% 390 ohms, 1/2W, 10%
R3 Resistor, composition, R-0137 R8 Resistor, composition R-0123
12K, 1/2wW, 10% 820 ohms, 1/2W, 10%
R4 Resistor, composition, R-0100 RY Resistor, composition, R-0100
10 ohms, 1/2w, 10% 10 ohms, 1/2W, 10%
R5 Resistor, composition R-0119 81 Switch 162-1203
390 ohms, 1/2W, 10% Y1 Crystal, 1,7565 MCS Y-0600
R6 Same as R3 R-0137 Y2 Crystal, 1, 7665 MCS Y-0601
R7,R8 Resistor, composition R-0120 Y3 Crystal, 1,7765 MCS Y-0602
470 ohms, 1/2W, 10% Y4 Crystal, 1.7865 MCS Y-0603
RY Same as R1 R-0138 ¥5 Crystal, 1.7965 MCS Y-0804
R10 Resistor, composition R-0117 Y6 Crystal, 1, 8065 MCS Y-0605
270 ohms, 1/2W, 10% Y7 Crystal, 1, 8165 MCS Y-0606
R1l Resistor, composition R-0116 Y8 Crystal, 1.8265 MCS Y-0807
220 ohms, 1/2W, 10% Y9 Crystal, 1.8365 MCS Y-0608
51 Switch 162-1103 Y10 Crystal, 1. 8465 MCS Y-0609
Y1 Ceystal, 6.147 MCS Y-0453
Y2 Crysial, 6.247 MCS Y-0454 1 KC OSCILLATOR 591~1310
Y3 Crystal, 6.347 MCS Y-0456 ASSEMBLY
Y4 Crystal, 6.447 MCS Y-0457
Y5 Crystal, 6. 547 MCS Y-0458 C1 Capacitor, mylar, C-2124
Y6 Crystal, 6,647 MCS Y-0459 .1uF, 100 VDCW
Y7 Crystal, 6.747 MCS Y-0460 c2 Capacitor, paper, ,22 C-2601
Y8 Crystal, 6.847 MCS Y-0461 uF, 50 VDCW
Y9 Cryastal, 6,947 MCS Y-0462 Cc3 Capacitor, ceramice, C-2210
Y10 Crystal, 7.047 MCS Y-0463 .1 uF, 25 YDCW
(845] Capacitor, mylar, C-2116
10 KC OSCILLATOR 162-1200 .002 uF, 100 VDCW
ASSEMBLY C6 Same as C2 C-2601
Cct Capacitor, dipped-mica C-0141
Cl Capacitor, mylar, ,0015 C-2102 390 pF, 500 VDCW, 5%
uF, 100 VDCW L1 Inductor, 4.7 uH L-0056
Cc2 Capacitor, mylar, .01 C-2112 L2 Inductor, 240 uH L-0052
uF, 100 VDCW L3 Choke, RF, 100 uH, 5% L-0051
C5,Cé6 Same as C1 C-2102 Q1 Transistor, 2N2084 Q-0105
C7,C8 Capacitor, ceramic, Cc-2210 Q2 Transistor, 2N706 Q-0107
.1 uF, 25 VDCW R1 Resistor, composition, R-1473
L1, L2 Inductor, 4,7 uH L-0056 10K, 1/2w, 5%
L3 Inductor, 240 uH L-0052
ENTER CHANGE DATA ENTER CHANGE DATA
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R2 Resistor, composition, R-1461 R6 Resistor, composition, R-0028
3.3K, 1/2w, 5% 2.2K, 1/4w, 10%
R3 Resistor, composition R-0121 R7 Resistor, composition R-0012
560 ohms, 1/2W, 10 100 ohms, 1/4W, 10%
R4 Resistor, composition, R-1471 RB Resistor, composition R-0018
8,2K, 1/2w, 5% 330 ohms, 1/4W, 10°
R3 Resistor, compogition, R-1457 Tl Transformer T-0173
2.2K, 1/2w, 5%
RS Resistor, composition R-0117 AUDIO AMPLIFIER 591-1600
270 ohms, 1/2W, 10%
RT Resistor, composition R-0112 C1,C2 Capacltor, electrolytic C-5832
100 ohms, 1/2W, 10% 15uF, 20 VDCW
RE Same as R6 R-0117 C4/Cé Same as Cl C-5832
51 Switch 162-1308 Q1,Q2 Transistor, type 2N652 Q-0020
Y1 Crystal, 789, 5 KCS Y-0621 Rl Resistor, composition, R-0025
Y2 Crystal, 790, 5 KC8 Y-0622 1,2K, 1/4w, 10%
Y3 Crystal, 791.5 KCS8 Y-0623 R2 Resistor, composition, R-0035
Y4 Crystal, 792.5 KCS Y-0624 B.2K, 1/4W, 10%
Y5 Crystal, 793, 5 KCS Y-0625 R3 Resistor, composition R-0012
Y6 Crystal, 794,55 KCS8 Y-0626 100 ohms, 1/4W, 105'%
Y7 Crystal, 795, 5 KCS Y-0627 R4 Resistor, composition R-0013
Y8 Crystal, 796.5 KC8 Y-0628 120 ohms, 1/4W, 105
Y9 Crystal, 797.5 KCS8 Y-0629 RS5 Resistor, composition R-0021
Y10 Crystal, 798.5 KCS ¥-0630 560 ohms, 1/4W, 10%
RE Resistor, composgition, R-0038
ALC CIRCUIT 501-1500 15K, 1/4W, 10%
ABSSIMBLY R7 Same as R2 R-0035
RE Same as R3 R-0012
Cl Capacitor, ceramic, C-0001 Ro Same as RS R-0021
.001 uF, 10%, 150 VDCW
Cc2 Capacitor, dipped C-0820 TRANSMIT POWIER 591-1700
mylar, 22 uF, 200 AMPLIFIER
VDCW, 10%
C4 Capacitor, tantalum, C-5839 C1/C3 Capacitor, ceramic, C-0010
33 uF, 20 VYDCW .01 uF, 1.6K VDCW
Ch, Cé Capacitor, tantalum, C-5832 C4,CH Capacltor, ceramic, C-0003
15 uF, 20 VDCW .01 uF, 500 VDCW
CcT Capacltor, tantalum, C-5850 C6/C10 Capacitor, ceramic, C-2210
220 uF, 10 VDCW .01 uF, 25 VDCW
CR1 Diode, silicon, type CR-0043 Cl1,C12 Same as C4 C-0003
1N4001 FL1 Filter, antl-parasitic L-0223
Q1 Transistor, type (a) {a)Q-0101 L1 Choke, RF, 220 uH L-0034
2N1623, or (b)2N3638 {b)Q-0306 L2 Inductor 591-1706
Q2 Transistor, type2N1479 Q-0108 L3, L4 Choke, RF, 6,8 uH L-0037
Rl Resistor, composition, R-0042 L5 Choke, RF, 1 MH L-0050
33K, 1/4w, 10% R1 Resistor, composition R-0112
R2 Resistor, composition, R-0036 100 ohma, 1/2W, 10‘%
10K, 1/4W, 10% R2 Resistor, composition, R-0141
R3 Resistor, composition, R-0050 27K, 1/2w, 10%
150K, 1/4w, 10% V1 Tube, electron, type 4604 | V-0110
R4 Resistor, composition, R-0029 Xvl1 Socket, tube X-0805
2.7K, 1/4w, 10%
RS Resistor, composition, R-0033
5.6K, 1/4w, 10%
ENTER CHANGE DATA ENTER CHANGE DATA
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TRANSMIT PS, RECTIFIER 091-1800 Qt Transistor, type 2N3642 Q-0320
ASSEMBLY R1 Resgistor, composition, R-1677
15K, 1W, 5%
Cl Capacitor, electrolytic C-62186 R2 Resistor, composition, R-1446
10 uF, 350 VDCW 750 phms, 1/2W, 5%
c2 Capacitor, electrolytic C-1131 R3 Resistor, composition, R-0035
10 uF, 150 VDCW 8.2K, 1/4W, 10%
CR1/CR13 | Diode, silicen, type 1N2071 CR-0001 R4, R5 Resistor, composition, R-0028
R1 Resistor, compogdition, R-0312 2.2K, 1/4w, 10%
100 ohms, 2W, 10%
R2/R4 Resistor, compoasition, R-0346
6BK, 2w, 107 FREQ. STD/TUNING OSC. 591-2050
R5 Resistor, composition, R-0316
220 ohms, 2w, 10% C1 Capacitor, electrolytic C-5832
R& Resistor, composition, R-0348 15uF, 20 VDCW
100K, 2w, 10% C2 Capacitor, mylar C-2350
R7 Resistor, composition, R-0136 .22 uF, 100 VDCW
10K, 1/2w, 10% C3 Same as Cl C-5832
RB Resistor, variable R-7025 C4 Capacitor, ceramic C-2210
50K, 1W, 5% .1 uF, 25 VDCW
RY Same as R7 R-01386 Fs1 Crystal oscillator 591-2060
R10 Resistor, composition R-0115 J52 Connector, coax J-0031
180 ohma, 1/2W, 10% J53 Connector, 8 pin MP-1418
R11 Resistor, composition, R-0867 L1 Choke, RF, 1 MH L-0050
1.5 ohms, 1/2w, 5% Q1 Transistor, type 2N2646 Q-0120
R1 Resistor, composition, R-0024
TRANSMIT PS, 591-1820 1K, 1/4W, 10%
CAPACITOR ASSEMBLY R2 Resistor, composition, R-0038
15K, 1/4W, 10%
C1/C3 Capacitor, electrolytic C-6217 R3 Resistor, composition, R-0012
15uF, 350 VDCW 100 ohms, 1/4w, 10%
R4 Resistor, compesition, R-0026
TRANSMIT PS, 591-1840 1. 5K, 1/4W, 10%
TRANSISTOR ASSEMBLY R5 Resistor, composition R-0015
180 chms, 1/4W, 10%
Cl Capacitor, electrolytic C-5832 Ré& Resistor, variable R-3101
15uF, 20 VDCW 1K, 1w, 10%
Ql,Q2 Transistor, type SDT9743 Q-0372 R Resistor, composilion R-0020
R1 Resistor, wirewound R-3225 470 ohms, 1/4W, 10%
10 ohms, 5w, 5%
R2 Resistor, wirewound R-3228 SSB FILTER ASSEMBLY 591-2100
120 ohms, 3W, 5%
R3 Same as Rl R-3225 C1/C4 Capacitor, ceramic, C-2210
XQl,XQ2 | Socket, transistor X-0807 .1 uF, 25 VDCW
ChH Capacitor, variable, C-6224
ANTENNA CURRENT 591-1950 B-50 pF
MONITOR Ce6, C7 Capacitor, dipped-micar{ C-01286
100 pF, 500 VDCW, 5%
Cl Capacitor, ceramic, C-0065 C8 Same as C5 C-6224
.01 uF, 150 VDCW C9/C12 Same as C1 C-2210
c2 Capacitor, electrolytic C-5832 C13 Same as CH C-6224
15 uF, 20 VvDCW C14,C15 Same as C6 C-0126
C3 Same as C1 C-0065 C16 Same as C5 C-6224
CR1 Diode, silicon, type IN3064 CR-0070 C17 Same as C1 C-2210

ENTER CHANGE DATA

ENTER CHANGE DATA
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DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
CR1/CR4 | Diode, germanium CR-00417 CR1 Diode, silicon CR-0043

type 1N270 type 1N4001
FL1 Filter, mechanical FL-0001 CR2,CR3 | Diode, silicon CR-0070
455 KCS, lower-aideband type 1N3064
FL2 Filter, mechanical FL-0004 J54,J55 | Connector, coax J-0031
455 KCS, upper-sideband Kl Relay, DPDT, 12V K-0065
J49 Connector, 3 pin MP-1427 S1A Switch, waler 162-0283
J50,J51 | Connector, coax J-0031 Y1 Crystal, 9,247 MHZ 162-0193
R1/R8 Resistor, composition R-0032 Y2 Crystal, 8.247 MHZ 162-0196
4.7K, 1/4w, 10%
Amplifiar Subassambly  501-2320
TRANSMIT TUNING LOAD 591-2200
ASSEMBLY C1/C4 Capacitor, ceramic, C-0065
.01 uF, 150 VDCW
c1 Capacitor, ceramic C-0065 c5 Capacitor, dipped-mica C-0103
.01 uF, 150 VDCW 5 pF, 500 VDCW, 1/2pF
CRI Diode, silicon CR-0043 tol.
type 1N4001 Cb Capmcitor, variable C-2302
X1 Relay, DPDT, 12V K-0065 9-35 pF
R1,R2 Resistor, film R-0955 ci Capacitor, dipped-mica, C-24717
50 ohms, TW, 5% 82 pF, 300 VDCW, 2%
C8 Same as C6 C-2302
c10 Same as Ci C-0065
RF AMPLIFIER 591-2303\ C11 Capacitor, electrolytic C-5832
15uF, 20 VDCW
Amplifier Maln Prame C12 Capacitor, dipped-mica, C-2496
C1,c2 Capacitor, ceramic C-2210 c13 S:;{iﬂi’cﬁaﬂo vDew, 2 C-2302
.1 uF, 25 VDCW Cl4 Capacitor, dipped-mica, C-2478
C3 Capacitor, ceramic C-0003 91 pF. 500 VDCW. 2%
pr, ] /0
- 0L uF, 500 VDCW C15 Capacitor, dipped-mica C- 3400
J56 Connector, 7 pin 501-2363 1100 pF, 500 VDCW, 2%
P58 Cable assembly, coax 162-0313 c16 Capacitor’ dipped-mic C-0111
, dipped-mica,
Yvi Tube, electron, type 7905 v-0021 27 pF, 500 VDCW, 5%
xvi “Socket, tube X-1015 c17 Capacitor, dipped-mica C-0106
. 15 pF, 500 VDCW, 5%
lmphh.r ’Ubﬂl‘.mb'y 591-2310 C18 Capacitor, dipped-mica, C-0104
10 pF, 500 VDCW, 5%
Cl Capacitor, variable C-2302 C19 Bame as C5 C-0103
9-35 pF (o] Transistor, type 2N4416 Q-0365
C2 Capacitor, dipped-mica, C-2477 Q2 Transistor, type 2N328B Q-0366
82 pF, 500 VDCwW, 2% R1 Resisior, composition, R-0044
C3 Same as CI C-2302 47K, 1/4wW, 10%
C4 Capacitor, dipped-mica C-2469 R2 Resigtor, composition R-0020
43 pF, 500 VDCW, 2% 470 chms, 1/4W, 10%
C5 Capacitor, dipped-mica, C-0103 R3 Resistor, composition, R-0027
5 pF, 500 VDCW, 1/2 pF 1.8K, 1/4w, 10%
tol, R4 Same as R2 R-0020
cé Capacitor, dippedamica& C-2496 R7,R8 Resistor, composition, R-1273
470 pF, 500 VDCW, 2% 10K, 1/4W, 5%
C1 Same as C1 C-2302 R9 Resistor, composition R-0021
c8 Capacitor, dipped-mica, C-3400 560 ohms, 1/4W, 10%
1100 pF, 500 VOCW,2% R10 Resistor, variable R-3108
9 Capacitor, dipped-mica, C-2492 1K, 1w, 10%
51 pF, 500 VDCW, 2%
ENTER CHANGE DATA ENTER CHANGE DATA




PARTS LISTS

[]

REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
R11 Resistor, composition R-0019 R11 Resistor, composition, R-0025
390 ohms, 1/4W, 10° 1,2K, 1/4W, 10%
R12 Resistor, composition, R-0025 51C Switch, waler 162-0283
1.2K, 1/4W, 10%
R13 Resistor, cumposition& R-0012 Amplifier Subassembly  591-2340
100 ohms, 1/4W, 10%
S1B Switch, waler 162-0283 Cl Capacitor, dipped-mica C-0103
Y1 Crystal, 12,494 MHZ 162-0194 5 pF, 500 VDCW, 1/2pF
Y2 Crystal, 12,741 MHEZ 162-0195 tol.
Cc2 Capacitor, variable C-2302
Amplifier Subassembly 3591-2330 9-35 pF
c3 Capacitor, dipped-mica C-247T
C1 Capacitor, electrolytic C-5832 82 pF, 500 VDCw, 2%
15 uF, 20 VvDCW Cd Same as C2 C-2302
Cc2,C3 Capacitor, ceramic, C-0065 C5, C6 Capacitor, ceramic, C-0003
.01 uF, 150 VDCW .01 uF, 500 VDCW
C4 Capacitor, dipped-mica C-0103 c7,C8 Capacitor, ceramic, C-2210
5 pF, 500 VDCW, 1/2pF .1 uF, 25 VDCW
tol. co Same as C5 C-0003
C5 Capacitor, variable C-2302 Cl1 Same as C2 C-2302
9-35 pF Ci2 Capacitor, dipp-ed-micaér C-24496
Cc6 Capacitor, dipped-mica C-2477 470 pF, 500 VDCW, 2%
82 pF, 500 VDCW, 2% C13 Capacitor, dipped-mica, C-2472
c7 Same as C5 C-2302 51 pF, 500 VDCw, 2%
C8,C9 Same as C2 C-0065 Cl4 Capacitor, dipped-mica C-3400
C10 Capacitor, dipped-mica, C-2460 1100 pF, 500 VDCW,2%
18 pF, 500 VDCW, 2% L1 Choke, RF, 6,6 uH 1.-0037
Cl1,C12 | Same as C2 C-0065 R3 Resistor, composition, R-0131
C13 Same as C5 C-2302 3.9K, 1/2W, 10%
Cl4 Capacitor, dipped-mica& C-2496 R4 Resistor, composition, R-0144
470 pF, 500 VDCW, 2% 47K, 1/2w, 10%
Cl5 Capacitor, dipped-mica C-2476 RS Resistor, composition, R-0142
75 pF, 500 VDCW, 2% 33K, 1/2w, 10%
Cl6 Capacitor, dipped-mica, C-3400 R6 Resistor, composition, R-0136
1100 pF, 500 VDCW, 2% 10K, 1/2w, 10%
C17,C18 | Same as (2 C-0065 R7 Resistor, composition, R-0320
CR1 -~ | Diode, silicon CR-0043 470 ohmns, 2W, 10%
type 1N4001 S1D Switch, waler 162-0283
K1 Relay, DPDT, 12V K-0065
Q1,Q2 Transistor, type 2N4416 Q-0365
Rl’ Resistor, composition, R-0044 Amplifier Subclumbly 591-2350
47K, 1/4w, 10% . .
R2 Resistor, composition, R-1251 c1/c4 Capacitor, variable 162-0271
1.2K, 1/4W, 5% 1-110pF
R3,R4 Resistor, composition R-0012 co Capacitor, ceramic C-0065
i .01 uF, 150 VDCW
100 ohms, 1/4W, 10% C6. C7 C ‘o - C-0003
R7 Resistor, composition, R-1237 ’ apacitor, céramic -
330 ohms, 1/4W, 5% .01 uF, 500 VDCW
! ' 1 Inductor 162-0276
R8 Same as Rl R-0044 L ‘
R9 Resistor, composition R-0020 Lz, L3 Inductor 162-0278
‘ L4 Same as Ll 162-0276
470 ohms, 1/4W, 10% 1/R3 Resistor i R-1469
R10 Resistor, composition R-0016 R esisior, Ccomposition }
220 ohmy, 1/4W, 10% 6,8K, 1/4W, 5%
’ ! R4 Resistor, composition
8,8K, 1/2w, 5% R~1269
ENTER CHANGE DATA ENTER CHANGE DATA




[

PARTS LISTS
REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
BATTERY PACK
RF-327A | Rechargeable Battery set 591-2403 RF-328B Replacement Alkaline cells| 591-2550
{for RF-327 for RF-328
RF-328A | Dry Cell Battery Case 591-2505 J1 Connector, 6 pin J-0829
ENTER CHANGE DATA ENTER CHANGE DATA
7-15/7-16
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CHAPTER 8
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~-NOTES-
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CIRCUIT DIAGRAMS
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R43

C31

POSITIVE DC VOLTAGES TO GROUND

STAGE EMITTER BASE COLLECTOR NOTES
Q1 9.2V 9.2V 6.1v
2 8 vV 8.6V 1,6V
Q3 8 V 8.6V 4,6V
Q4 6.5V 6.0V 9 v
Q5 8,8V 9.0V 1.2V
Q6 8.2V 8.1V 1.6V
Q7 8.2V 8,4V 1.6V
Q8 6.6V 6 V 9 V
Q9 9 v 9.1V 1.4V
Q10 8.1V R AY 1,06V
QLL 8.2V 8.3V 4,6V
Q12 6.4V 5.6V 9 V
QL3 9.9V 9,1V Y
Q14 LGV -7V 7.9V
Q15 8.1V 7.8V Y
Q16 .6V .52V 0V
QL 6.2V 7.2V 0 v
Q18 1.25V 1.15V 0V
Q19 .86V . 76V 0 v
Q20 1.1V 4,3V 7.9V J




CIRCUIT DIAGRAMS
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CIRCUIT DIAGRAMS
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POSITIVE DC VOLTAGES TO GROUND

STAGE EMITTER BASE COLLECTOR NOTES

QL 6.8V 6.6V ov

Q2 7.2V 7.0V Y

@3 7.2V 7.0V ov

Q4 7.4V 6.8V ov

Q5 7.6V 7.1V ov

Q6 10.2V 10 V oV with VFO on

Q7 n 0 v (Y ov not used in RIF-301P




m CIRCUIT DIAGRAMS
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POSITIVE DC VOLTAGES TO GROUND

+12vDC

C3
Je N
MC l =z
INJ
CAI & T—
:: =]
* 2,7
J1 ¢ —]:—

| $
o2
= O

EMITTER BASE COLLECTOR NOTLES
6.8V 6.6V 1.6V
6.4V 6.2V 0,8V
8,2V 6.0V 0.65V
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Q3 6.2V 6.0V 0.65V

J8
-



CIRCUIT DIAGRAMS
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FIGURE 8.6 - IF AMPLIFIER ASSEMBLY
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Q10 L3V 0 v 12 V Receive




4) IN30EA4
4) 100, 1%

CIRCUIT DIAGRAMS

Lz CR3
IUH o.a%il-‘
[BAAR! - ]
LY
& L cs6 L
e T COIUFT R53 cso
= = 10G Gfur
: = PO P23
— X ey
b
T Rad A
. 23 |y g +l2v (RELY, cw))
[ GRD (USB, LSE, AM
’igsfk Sub 3R a2l cagdd (g 3RA3 [ (
. 20V fIK  oJuF T eeuF T~ |UF 560 15 I
e = =2 |
SR37 * R4l i & H
R&7 32 {33 530 CRSY. 560 = 53[F 2 '
3 33 LSUF L a8 J [ REMOTE AUOIO OUT
Iw,5% - 3 |
r =it . L™ 7 — K
Q7 R4z b)i L 4=+ > M  LOCAL OUTPUT
= ¢34
TE\R30 R38 2 ISUF U
] 3 1, '
O B2 o
R33 =
Ral !Z.TK
15K
05
o | an3ssed] ] c30 Q6
0 T I3UF
il ; oV . @;
$55 crel SOKF Lgn,
1 n3064 T ) Tlaov NTES
= I. L. *ESS OTHERWISE INDICATED
3 RLTISTORS ARE [N OHMS, |/aW, (0%
R34 b. CAPACITORS ARF IN PICOFARADS
« 6.BK c. TRANSISTORS ARE 2N652
— . DIODES ARE IN270
R35 i d
18K h‘
€45
= 0.0IUF
c2a
z 33UF ‘I‘
20v
S L _ ] P/O P23
. J w -
| F c D A
JON DYNAMIC CW  il2v KEYLINE
C MIC KE YLINE

FIGURE 8.7 - AUDIO/MODULATOR ASSEMBLY
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POSITIVE DC VOLTAGES TO GROUND
STAGE EMITTER BASE COLLECTOR NOTES
Q3 3V 2.8V av Receive
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Q4 0 Vv 10 Vv ov Receive
10V 10 V 3V Transmit
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FIGURE 8.8 - VFO ASSEMBLY
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E CIRCUIT DIAGRAMS
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FIGURE 8.9 - MC OSCILLATOR ASSEMBLY
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POSITIVE DC VOLTAGES 1'O GROUND

STAGE EMITTER BASE COLLECTOR NOTES
Q1 6.3V 5.9V 0. 75V
Q2 0.06V Y 4.9V
Q3 4.6V 5.2V 10.5 V
Q4 4,6V 5.2V 11.0V




CIRCUIT DIAGRAMS

POSITIVE DC VOLTAGES TO GROUND

STAGE EMITTER | BASE COLLECTOR NOTES
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FIGURE 8.10 - 100 KC OSCILLATOR ASSEMBLY
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FIGURE 8.11 - 10 KC OSCILLATOR ASSEMBLY
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E CIRCUIT DIAGRAMS

POSITIVE DC VOLTAGES TO GROUND

STAGE EMITTER BASE COIL.LECTOR NOTES
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FIGURE 8.12 - 1 KC OSCILLATOR ASSEMBLY
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STAGE EMITTER BASE COLLECTOR NOTES
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TIGURE 8.1 - ALC ASSEMILY
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ﬂ CIRCUIT DIAGRAMS

POSITIVE DC VOLTAGES TO GROUND

STAGE | EMITTER BASE COLLECTOR NOTES
Q1 +9, 6V 9.4V +8.2V
Q2 4. BV 4, 4V 0
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NE 15
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(INPUT) 15 Wt
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FIGURE 8.14 - AUDIO AMPLITFIER ASSEMBLY



CIRCUIT DIAGRAMS
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FIGURE 8.15 - TRANSMIT POWER AMPLIFIER ASSEMBLY
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CIRCUIT DIAGRAMS

w Lt} =] o o = 8 8
@ ® @ — @ el
e ie Je e Te 20 e Ag-ag
ol ® !
x| w | ( R2
HB +
"
-4 R
19~ : &

—{cAas Ir‘-

g O
Ci
[ER4]

N

[CR3]
[T |

e &4
+ ) [ =
tRiz]) | i
5 == Crall CRiIo]]

I~ L4 o wvi w L) -

(=] o Ie] o Q
[ o5 8z 0 83 @z @2 e

w wh w o L woow

E1801 O—

EIBO3O——
EI18Ca0-
EIBOSO0— E1813
£1810
Cl
E180¢6 IQUF
+—EIBa
EI807 O—-— ——OEBIn

NOTES. UNLESS OTHERWISE SPECIFIED
i, ALL RESISTANCES IN OHMS
2, ALL DIODES IN20TI

FIGURE 8.16 - TRANSMIT POWER SUPPLY RECTIFIER ASSEMULY
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CIRCUIT DIAGRAMS
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CIRCUIT DIAGRAMS
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FIGURE 8.18 - TRANSMIT POWER SUPPLY TRANSISTOR ASSEMBLY
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FIGURE 8.19 - ANTENNA CURRENT MONITOR ASSEMBLY
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E CIRCUIT DIAGRAMS
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FIGURE 8.20 - FREQUENCY STANDARD/TUNING OSCILLATOR ASSEMBLY
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CIRCUIT DIAGRAMS
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CIRCUIT DIAGRAMS
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