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GENERAL INFORMATION

SECTION |
GENERAL INFORMATION

1.1 SCOPE.

This instruction manual describesthe instal-
lation, operation, and maintenance ofthe RF-
301 SSB Transceiver, the RF-303 and RF-304
DC Power Modules, and the RF-305 Shock
Mount.

Antenna Coupler Model RF-302 is completely
described in its own instruction manual.

1.2 FUNCTIONAL DESCRIPTION.

The RF-301 is a high quality, variable fre-
quency SSB transceiver capable of trans-
mitting and receiving LSB, USB, CW, FSK,
and AM signals in mobile or fixed installa-
tions. The transceiver can operate onany

frequency in the 2 to 15 MC range and pro-
vides an outputof 100 watts PEP and average.
The transceiver has been designed for rugged
service and is splashproof when mounted on
the RF-305 Shockmount. Compactness, high
reliability and moderate power consumption
result from maximum use of transistors and
other solid state devices. Digital frequency
selection with excellent stability is provided
by the frequency synthesizer employed in the
RF-301.

1.3 QUICK REFERENCE DATA.

Data describing the electrical and physical
characteristics of the RF-301 Transceiveris
given in table 1.1.

Figure 1.1 — RF.301 and RF-302 Shown with RF-305 Shockmount
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GENERAL INFORMATION

1.4 ACCESSORIES AVAILABLE.

The following accessories are available for
the RF-301 Transceiver.

RF-302
RF-302R

RF-303

R¥-304

RF-305

RF-305A
RF-305B
R¥-306

RF-307
RF-308
RF-309
RF-311

RF-318
RF-1250
RF-1221
RF-102

Manual Antenna Coupler

Remote-Controlled
Antenna Coupler

13.5VDC Mobile Power
Supply Module

26.0VDC Mobile Power
Supply Module

Shockmount Base for
RF-301 and RF-302

Shockmount Base for RF-301

Shockmount Base for RF-302

Air Filter Assembly for
use directly with RF-301

Remote Audio Unit

Running Spare Parts Kit

Depot Spare Parts Kit

Comprehensive Spare
Parts Kit

Extension Cable Test Set

Doublet Antenna Kit

CW Hand Key

1KW Linear Amplifier

Note

The RF-301 Transceiver is normally
supplied with a push-to-talk hand-held

microphone;

however, a telephone

handset can be supplied on special

order.

The following antenna Kkits are available for
use with the RF-302 Antenna Coupler:

SB-V9

SB-V16
SB-V16A
SB-V16B
SB-V35
SB-V35A

SB-A75/150

1-2

Vertical 9 foot whip
antenna kit

Vertical 16 foot whip
antenna kits

Vertical 35 foot whip
antenna kits

75 or 150 foot long-wire
antenna kit

1.5 LIST OF ASSEMBLIES.

Table 1.2 is a list of assemblies used in the
RF-301 Transceiver and the reference num-
bers by which they are identified.

1.6 RESHIPPING.

Should it be necessary to reship the RF-301
or any of its accessories after the original
packing material is discarded, be sure to pack
each unit separately and carefully. Special
attention should be given to providing enough
packing material around controls and con-
nectors. Rigid cardboard should be placed at
the corners of the equipment to protect against
denting. Mark the container "FRAGILE-
ELECTRONIC EQUIPMENT".

Figure 1.2 — Remote Antenna Coupler Units, RF-302R
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TABLE 1.1 — RF-301 TECHNICAL DATA

Frequency Range . . .. ... ... ........... 2 to 15 MCS
Resolution . ........ ... ... .. ........ Digital - 1 KC

Vernier - continuous tuning
Frequency Stability. . . ... .............. 1 part in 106per month with regular

frequency standard.

5 parts in 108 per month with high

stability frequency standard.
Modes of Operation . .................. Upper Sideband (USB)

Lower Sideband (LSB)

AM (compatible)

CW
Antenna Input-Output Impedance .. ......... 52 ohms (VSWR 1.5 to 1 or better)
Power Output . ...................... SSB - 100 watts PEP

CW - 100 watts average
AM - 25 watts carrier

Carrier SUPPIresSSion. . v v v v v v v v v v v e -50 DB nominal
Undesired Sideband Suppression . .. ........ -50 DB
Harmonic Suppression ................. -45 DB nominal
Intermodulation Distortion. .. ............ -35 DB nominal at rated power output
Remote AudioInput. . . .. ... ..o vu ... +6 DBM for full output
(Balanced 600 ohms)
Local AudioInput. . . .o v v v v v v e e e e s n Carbon or dynamic microphone
(Microphone)
Receiver Sensitivity (SSB) . . . ... v a ... 1 microvolt for 10 DB(S+N)/N
Receiver Sensitivity (AM) . ... ... ........ 3 microvolts/30% MOD for
10 DB(S+N)/N
Selectivity (SSBand CW) . . ... ... ........ 300 to 3200 CPS, 6 DB
Selectivity (AM) . .. ....... e e 11 KCS bandwidth, nominal
Audio Output (Speaker) ... .. .. ... ...... 2 watts, undistorted
Image Rejection. . .. .. ..o v i i v e v .. -70 DB
AGC Characteristics .. ..o v v v v v .. Fast attack, slow release
Power Consumption . . ................. 115VAC £10%/2.9A

230VAC +10%/1.5A
13.5 VDC nominal +10%/27A
26.0 VDC nominal #10%/13A

Size . ... e 15-9/16 in. Dx 17-1/6 in. W x
7-5/8 in. H
Weight . . . .. oo 59 LBS
Environmental: Temperature ............ -30 to +65ZC at 100 W PEP
-30 to +50 C at 100 W average
Humidity . .........., .., 95% and splashproof
Shock . ................ Per MIL-STD-167
Vibration . .. ............ Per MIL-STD-202C, Method 205C

1-3
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TABLE 1.2 — ASSEMBLY REFERENCES

REFERENCE REFERENCE
NUMBER NOMENCLATURE NUMBER NOMENCLATURE
02 RF Amplifier 10 MC Oscillator
03 Divider/Spectrum 11 100 KC Oscillator
Generator 12 10 KC Oscillator
04 11.6 MC Error Mixer 13 1 KC Oscillator
05 455 KC Error Mixer 15 ALC
055 Receiver Protector 16 ACC
06 Translator 17 Audio Amplifier
07 IF Amplifier 20 Frequency Standard
08 Audio/Modulator 23 High Stability
09 VFO Frequency Standard
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INSTALLATION

SECTION 1l
INSTALLATION

2.1 UNPACKING AND INSPECTION.

Remove packing material from containers and
carefully lift out the transceiver. The micro-
phone, line cord, dconnectors, tools, and
spare fuses are wrapped separately. Be sure
not to discard small items with packing ma-
terial. Check off units on the packing list as
they are unpacked. Each unit shouldbe in-
spected carefully for physical damage. If any
damage exists, save packing material and
containers to substantiate claim with trans-
portation agency.

If it is known that the transceiver might be
reshipped, save the container and packing
material for future use.

2.2 POWER REQUIREMENTS.

Connection of a DC power source to
ACpower connector J1 or connection of
an AC power source to DC power con-
nector J2 will damage both the power
cable and the connector.

DC OPERATION

Make sure that the DC power cable is
connected to DC connector J2 and that
power switch S1 is set at DC.

AC OPERATION

Make sure that the appropriate AC power
cable, 115VACor 230 VAC is connected
to AC connector J1 and thatpower switch
S1 is set at the appropriate AC position,
either 115 VAC or 230 VAC.

The RF-301 Transceiver may be operated
from 115 or 230 volt, 50-60 cycle, single
phase AC power or from 13.5 or 26.0 volt
DC power when the appropriate DC Power
Module is installed.

When shippedfor domestic use the unit is set
for 115 VAC operation with a 4 AMP fuse in-
stalled in fuseholder XF2 (AC). Connect the
supplied 115 VAC line cord to J1.

g CAUTION g

Do not turn line power switch (S1) with
power applied to set.

To change to 230 VAC operation, the fuse in
XF2 must be replaced by a 3 AMP fuse and
line power switch (S1) must be set at the
230 VACposition. A230 VACline cord should
be used in place of the 115 VAC line cord.

Note

The 115 VAC line cord shipped with
the RF-301 can be rewired for 230
VAC operation by removing the black
wire from pin 1 of P1, and reconnect-
ing it to pin 3.

When shipped for overseas use, the RF-301
is set for 230 VAC operation with a 3 AMP
fuse installed in fuse holder XF2(AC). Con-
nect the supplied 230 VAC line cord to J1.

The power requirements are indicated by
actual current drains listed in table 2.1 for
operation on various line voltages and under
various operating conditions. Be sure the

2-1
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Figure 2.1 — RF-301 Rear Panel

TABLE 2.1 - RF-301 CURRENT DRAINS UNDER VARIOUS LOAD CONDITIONS

XMIT SSB | XMIT SSB XMIT CW XMIT AM
LINE VOLT. STDBY |RECV IDLE PEAK OR FSK AVG AVG
115AC .BA . 8A 1.3A 2.8A 2.9A 2.3A
230AC .25A L4A .65A 1.4A 1.5A 1.2A
13.5DC BA 10A 11A 25A 27A 22A
26.0DC 3A 5A 5.5A 12A 13A 10.5A

power system for the transceiver is able to
properly supply the necessary current re-
quirements for your installation.

Note

The transceiver can be operated on
13.5 or 26.0 volt DC power only if the
appropriate DC Power Module has been
installed in the transceiver.

Separate DC Power Modules are used for 13.5
or 26.0 VDC operation. The RF-303is used
for 13.5 VDC operation, and the RF-304 is

9-2

usedfor 26.0 VDC. The line power switch (S1)
must be set at the DC position. The AC
power cord should be removed from J1, and
the DC power cable must be connected toJ2.

Under no circumstances should fuses
be used with ratings above those spec-
ified.

For 13.5 VDCoperation, a 25 AMP fuse must
be used in the XF1 (DC) fuseholder and for
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26.0 VDC, a 15 AMP fuse must be used in
XF1.

Note

If specified fuses blow repeatedly a
technician should check the set and the
power source. Frequently power line
transients cause fuses to blow. The
correct remedy is to install a line
regulator. Heavier rated fuses should
not be used.

The external DC power source for the DC
Power Modules should be voltage regulated
with surge variations not exceeding + 10%,
and have regulation and filtering adequate to
prevent combination surge and transcient
peaks in excess of 30%. Operation with sup-
ply variations in excessof these limits can
result indamaged components in the con-
verter, or particularly with use of the 13.5
VDC Power Module, damaged components
in the transceiver. In the case of mobile or
marine installations, where wide variations
inengine/generator RPM are normal, proper
voltage regulation and transcient suppres-
sion are extremely important.

E CAUTION g

The power, microphone, and remote
connectors are of the push-on/pull-off
type. Do not attempt to twist plugs to
remove them.

2.3 INSTALLATION OF DC POWER
MODULES.

If supplied for a transceiver already in use,
the DC Power Module (either RF-303 or RF-
304) must be installed in the set. Remove
covers from the transceiver and set it bottom
side upwith the front panel facing left. The
DC Power Module is installed in the open

space next to power transformer T1, figure
2.2. Dress the wire leads toward the termi-
nals of T1 and secure the module with the four
screws supplied. Two screws are to be instal-
ledfromthe top ofthe chassis into the module
bracket and two through the module bracket in-
to the shield flange on the bottom of the chassis.

2.3.1 RF-303 INSTALLATION.

a. Connect yellow lead of the RF-303 to
clip 3 on S1-A, see figure 2.2, and solder.

b. Connect the blue lead of the RF-303 to
the top terminal on the vertical terminal strip
adjacent to XF-1 and solder.

c. Connect the red lead of the RF-303 to
the end terminal of fuseholder XF-1, and
solder.

d. Connecta jumper from T1 terminal 7 to
the two jumperedterminals with the blue lead,
solder both places.

e. Connectthe longblacklead ofthe RF-303
to terminal 6 and the short black lead to ter-
minal 8 of T1, solder both places.

2.3.2 RF-304 INSTALLATION.

a. Connect the yellow lead of the RF-304
to clip 3 on S1-A, see figure 2.2, and solder.

b. Connect the black lead of the RF-304 to
the top terminal onthe vertical terminal strip
adjacent to XF-1 and solder.

c. Connect blue lead of the RF-304 to the
end terminal of fuseholder XF-1, see figure
2.2,

d. Connect a jumper from end terminal of
fuseholder XF-1 to terminal 7 of T1, solder
both places.

e. Connectone white lead of the RF-304 to
terminal 5 of T1 and the other white lead to
terminal 9 of T1, solder both places.

2-3
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Figure 2.2 — DC Power Module Connections
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2.4 DC POWER CABLE INSTALLATION.

The appropriate DC Power Cable for use with
the DC Power Module installed or to be in-
stalled is supplied with the Power Module,
complete with connectors. Connect the lug
terminatedends of the cable to the batteries,
or DC power source to be used, using battery
cable connectors or other appropriate hard-
ware; and connect the six terminal connectors
on other end of cable to J2 on rear of trans-
ceiver. Cable polarity requirements are
indicated by tags at the lug ends, rather than
by color. The RF-301 can be operated in
systems with positive or negative grounds or
floating systems (no ground to battery). In
all cases the transceiver chassis should be
grounded.

2.5 MOUNTING.

The transceiver is equipped with rubber feet
so that it may be set directly on a table or
similar flat surface. The front feet are longer
than the rear feet to provide a convenient
operating angle. Care is required to prevent
blocking the air intake under the case when
the transceiver is on an uneven surface.
Minimum clearance of 3/4 inch should be
allowed on each side, and 2 inches at the
rear of the transceiver for cabling.

The RIF-305 Shockmount is designed to be
usedwith the transceiver and antenna coupler
in vehicular installations. An air filter is
built into the shockmount directly under the
air intake on the transceiver cabinet.

To install the shockmount, set it temporarily
on the mounting surface, allowing 2 inch
clearance on both sides and 2 inches onback
of the transceiver (see figure 2.3). Mark the
position of the mounting holes in the corners
of the shockmount base plate. Drill the holes,
and securely bolt the shockmount base to the
vehicle.

The transceiver and antenna coupler should
be set on the shockmount with the rubber
feet inserted in the round portion of the key-
hole slots. Tightening the screws on the
front of the shockmount will lock the units
in place.

When the transceiver is used in dusty loca-
tions without the shockmount, it is recom-
mendedthat the accessory RF-306 Air Filter
be used. It is attached directly to the bottom
cover of the transceiver using the filter tray
supplied with it. The filter tray should be
permanently bolted to the bottom cover with
its opening toward the front of the transceiver.
The filter is held in the tray by means of
screws threaded into the filter.

2.6 TYPICAL ANTENNA
INSTALLATIONS.

The RF-301 transceiver is designed to oper-
ate into a 52-ohm resistive antenna system
with a VSWR of less than 1.5/1. This may
be a non-resonant whip or long wire antenna
tuned by an antenna coupler to operate at the
desired frequency, or resonant dipole an-
tenna cut for operation at a particular fre-
quency.

2.6.1 BASE STATION NON-RESONANT
ANTENNAS.

For base station operation, a non-resonant
whip or long wire antenna, tuned by an an-
tenna coupler is recommended to permit :
efficient use of all assigned frequencies with- -

in the 2 to 15 MC frequency range of the RF- &

301 Transceiver.

Whip-type antenna kits SB-V16 through V35A,
ranging from 16 to 35 feet in length, are
available for base operations involving com-
munications with mobile units, or at restrict-
ed antenna locations. Foroptimum operation

between base stations, long wire antennas,

2-5
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such as those constructed with the SB-A75/
150 Long Wire Antenna Kit, are more effec-
tive, particularly at the lower frequen01es,
éﬁﬁwa?gréwéoh—mended The "RF-302 Antenna
Cotpler will match’ anywh1p type or longwire
antenna over 16 feet in length to the 52-ohm
output of the RF-301 Transceiver over the 2
to15 MC frequency range. Shorter antennas
may be used, but are not as efficient at the

lower frequencies.

Instructions for the installation of the SB-
V16 through SB-V35 series Whip Antenna
Kits, and the SB-A75/150 Long Wire Antenna
Kit, are included with the kits. Instructions
for the installation and operation of the RF-
302 Antenna Coupler are contained in its
instruction manual. Typical base station in-
stallations are shown in figure 2. 4.

The connection from the antenna base to the
antenna insulator on the coupler should be
made with the heavy, flexible insulated cable
supplied, or with the insulated inner con-
ductor from a length of RG-8/U cable. THIS.

LEAD MUST BE LESS THAN2-1/2 FEET IN

LENGTH. Tconnectmns must be secure.
I the antenna lead will be subject to movement,
it should be supportedin a few places by high
voltage standoff insulators of the material and
size usedonthe rear of the coupler. The type
of insulator used on the coupler is recom-
mended for installations in which the antenna
lead must go through a bulkhead to reach the
antenna.

_When the antenna coupler is mounted near the

transcelver the antenna lead will radiate
some amount of RF energy. Therefore, any.

connections to the REMOTE connector on the

\transcewer “should be ma_de usmg shlelded,
W1re to avmd RF p1ckup ' '

Note

Separate shockmounts can be ordered
for the RF-301 and RF-302, refer to
paragraph 1.4,

“gannot be “over- empha812ed “Tikewise, any -

If the antenna base must be located more than
2.5 feet from the transceiver, remove the
antenna coupler from the shockmount, and lo-
cate it as close as possible to the antenna-not
more than 2.5 feet from it. Install a seven
pound weight on the shockmount in place of the
antenna coupler.

Coaxial connection from transceiver to an-
tenna coupler should be made with 50 Ohm
coaxial line-such as type RG-8/U and UHF
type connectors.

Extended lengths-upto 100 feet, ifnecessary-
0of RG-8/U cable may be used between coupler
and transceiver; however the lead between
the coupler and antenna acts as a part of the
antenna itself, radiates, and is very inef-
ficient. It also causes mistuning of the cou~
pler. The 1mpprtance of having the antenna
coupler as close as pos "ble t fhe_

extended Tength of lead befween the coupler
and a good electrical ground acts as a part
of the antenna. In addition to resulting in
poor operation of the antenna system, a long
ground lead may result in having an RF volt-
age onthe coupler chassis, causing improper
operation and presenting a shock hazard.

If the antenna coupler will be a considerable
distance from the transceiver, it may be
desirable to install a 50 ohm, 100 W dummy
load and coaxial transfer switch near the
transceiver as shown in figure 2.5. It will
also be helpful to have a KEY switch at the
coupler location to key the transceiver when
it is desired to tune. See figure 2.5. If
available, a commercial coaxial switch, such
as Dow-Key's DK-78-2, should be used.
Otherwise one can be constructed using a
small metal box, UHF connectors, and agood
quality ceramic rotary switch of the type in-
tended for switching RF power. Leads to
switch should be heavy and very short.

2-7
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TYPICAL RF-301 SYSTEMS

SB-V16 or V3§

CONTROL CABLE TRANS SR NER FIBREGLASS WHIP
or any other antenna
nine feet in length \
or longer. )\%
0 N A q

AUDIO AND

SB-A75/180
LONG WIRE

2V2FEET ANT. KIT
OR LESS

-

RF-302
ANT. COUPLER

RF-305
SHOCKMOUNT \
LOCATE EQUIPMENT d‘ /4
AS NEAR ANTENNA \ {
BASE AS POSSIBLE

RF-307 ~
REMOTE AUDIO CONTROL A Y
(Optional)

COMPLETE 100 WATT SYSTEM WHERE ANTENNA BASE IS CLOSE TO THE TRANSCEIVER

F-301

RF-302R
RF-3 COUPLER CONTROL
TRANSCEIVER UNIT

$B-Y16 or V35
FIBREGLASS WHIP

SBA75/150

Co ] LONG WIRE
%IROL oA ANT.KIT
up TOSTANE%BLE 2 1/2 Feet or less
Er

RF-302R
COUPLER UNIT

)

LOCATE COUPLER
; AS NEAR ANTENNA
(Optional) BASE AS POSSIBLE
COMPLETE 100 WATT SYSTEM' WHERE ANTENNA IS LOCATED
AT A DISTANCE FROM THE TRANSCEIVER

FEED THRU ANTENNA BASE
OR FLANGE BASE AND

REPLACE COUPLER
N b SEPARATE FEED THRU INSULATOR

ON SHOCKMOUNT
WITH A 7 LB. WEIGHT \
RG/8U COAXIAL

CABLE (COMPLETE)

-,

Sememtry

S\
LT

STURDY SHELF
WITH RF-305
SHOCKMOUNT
ATTACHED

SECURE GROUND
CONNECTION TO
SHOCKMOUNT

GOOD ELECTRICAL
GROUND CONNECTION
TO BULKHEAD

NOTE: ALLOW 2 IN. MIN. CLEARANCE STURDY SHELF
BETWEEN COUPLER AND WITH COUPLER ATTACHED
TRANSCEIVER

TYPICAL SHIPBOARD INSTALLATION

Figure 2,4 — Typical Base Station Installations
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COAXIAL CABLE

COAXIALCABLE
FROM
TRANSCEIVER

RF OUTPUT
CONNECTOR
COAXIAL CABLE
TO ANTENNA
= COUPLER

COAXIAL TRANSFER SWITCH
WITH UHF CONNECTORS

USE SHIELDED CABLE
TO PREVENT RF PICKUP

. P l ; SPST
A~ TOGGLE
L Y SWITCH

12 PIN PLUG

TO REMOTE

CONNECTOR ON
TRANSCEIVER

KEY SWITCH AT
COUPLER LOCATION

Figure 2.5 — Dummy Load and Key Switches

Both the antenna coupler and the transceiver
shockmounts must have good electrical ground
connections. Connections should be made
with separateheavy braids (such as the braid
from a length of RG-8/TU cable) to the ground
post on the antenna coupler and to a point at
‘he rear of the shockmount. Remove paint
on shockmount and bulkhead around areas of
connection. THE GROUND LEADS MUST BE

o RTAEE

A base station ground connection should be
a grounded pipe or a counterpoise system
with grounds rods driven in moist soil. The
ground connection lead should be of heavy
wire and as short as possible.

2.6.2 BASE STATION RESONANT
ANTENNAS. .

For base station resonant antenna operation,
a half-wave dipole is the simplest to con-
struct. Its operation is efficient, however,
for only a narrow band of frequencies within

2-1/2% of its center resonant frequency.
Separate dipole antennas must therefore, be
constructed for each small band of frequencies
to be used.

Using the dipole antenna at frequencies other
than its resonant frequency will result in
impedances that will cause a highVSWR on
the transmission line, and large losses to the
transmitter power output. In addition, the
impedance presented to the transmitter will
not be correct, causing improper operation
of the transmitter itself.

The length of the coaxial cable does not affect
the resonant frequency of the dipole antenna.
Fifty foot of cable is supplied, but it may be
necessary to add additional cable to reach the
transceiver. The cable should run at right
angles to the antenna for a reasonable dis=
tance.

The RF-1250 Doublet Antenna Kit comes
complete with 250 feet of antenna wire, 50
feet of RG-58/U coaxial lead-in cable, a
center insulator/connector, nylon rope, and
coaxial connectors.

Note

An antenna coupler is not required
when using a resonant antenna. Connect
the coaxial lead-in directly to AN-
TENNA connector on the transceiver.
The use of a Baluan coil is recom-
mended.

Antenna supports must be provided at the
antenna site. The antenna comes assembled
with the full length of wire (half on each side).
The center conductor of the coaxial cable is
connected to the antenna wire on one side of
the center insulator, and the coaxial cable
outer conductor (shielding) is connected to the
antenna wire on the other side of the center
insulator. The length of the antennawire must
be cut for a specific operating frequency when

2-9
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the antenna is installed. Ifthe antenna is tobe
moved at a later time, it can be constructed
once, and providing the installation is similar
at the next location, it canbe merely tied up to
supports as it was originally cut.

Two types of dipole antennas can be made
with the doublet kit, the doublet and the
"Inverted V'.

Figure 2.6 shows a conventional doublet an-
tenna. It requires two tall supports. The
radiation from the antenna is concentrated
in two major lobes perpendicular to the an-
tenna. Therefore, when locating the antenna,
place it broadside to the direction of the
station to be received. Itis important to keep
the antenna away from trees and buildings.

Cut the antenna to length so that two equal
halves result in the total length correspond-
ing to the frequency to be used. Tie the ends
of the antennato the insulators provided; and
using the nylon rope, tie the antenna to the
two end supports. The coax cable should be
almost perpendicular to the antenna for best
results and not routedback to the station
along one side of the antenna.

The "Inverted V" antenna (see figure 2.7)
requires only one tall pole for support. It
has a somewhat broader pattern ofradiation,
although its main lobes are still perpendicu-
lar to the antenna. This type of antenna is
recommended if nearby mobile stations are to
be communicating with the base station, since
it is more compatible with vertical antenna

TOTAL ANTENNA LENGTH:

FEET = 468
FREQ (MCS)
METERS = 142.5

FREQ (MC3)

POLE HEIGHT:20FT OR
7METERS MINIMUM

TOTAL ANTENNA LENGTH:
FEET = 490
FREQ (MCS)

METERS = 149
FREQ (MCS)

POLE HE!GHT: APPROX.
Y4 ANTENNA LENGTH

Figure 2.6 — Doublet Antenna Construction Data

Figure 2.7 — Inverted V Antenna Construction Data
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systems of the type used on vehicles. Note
that the length of the antenna is greater than
for ahorizontal dipole of the same frequency.

The "Inverted V" should have its center
insulator-connector tied to a high pole. The
ends should be tied to shorter poles. For
best results, the ends of the antenna should
be at an angle of about 45 degrees from the
vertical center pole. This requires a center
pole of approximately 1/3 of the total length
used for the antenna wire. The end poles
should be a minimum of 6 feet or 2 meters
from the ground. The coax cable should be
routed down the center pole and to trans-
ceiver. The coax cable should be kept away
from the ends of the antenna.

The length of the antenna wire for either type
of antenna is critical. The total length should
be determined from the formulas in figure
2.6 or 2.7, depending on the type to be used.
When measuring the antenna wire, be as
accurate as possible. Allow for the extra
length required to tie to end insulators.

2.6.3 MOBILE ANTENNAS.

Vehicular installations generally employ 16
or 35 footwhip antennas. On small vehicles,
such as jeep, a 16 foot whip is recommended.
Onlarger vehicles orwhen greater efficiency
is desired, a 35 foot whip should be used.
During long periods of stationary operation,
along-wire antenna may be used for the lower
frequencies. Thismay be desired because of
its increased effectiveness at these fre-
quencies. The RF-302 Antenna Coupler has
been designed to match these antennas to the
transceiver. Refertothe RF-302 instruction
manual for antenna coupler operating in-
structions.

2,7 ACCESSORY CORNNECTIONS.
REMOTE connector J3 on the rear of the

transceiver provides remote audio and key-
line facilities for use with accessories.

HEAVY GAUGE
WIRE DIRECTLY
TO BATTERY

~ANTENNA LEAD-
LESS THAN 2.5
FEET LONG

SECURE
GROUND
CONNECTIONS

BOLT SHOCK MOUNT
BASE SECURELY
TO BODY

ALLOW 2IN. CLEARANCE
FOR MOVEMENT DUE TO
SHOCK

Figure 2.8 — Typical Antenna Installation in a Vehicle

Figure 2.9 represents these facilities sche-
matically and identifies the pin connections.
Besides the nine pins used there are three
spare pins. An RF #P-0401 plug should be
used to mate with J3.

The RF-307 Remote Audio Control is sup-
plied with a cable that will connect to RE-
MOTE connector J3 on the transceiver.

r - < | [y 600 OHM BALANCED
| 3" C < 2} » AUDIO INPUT
—~< 3
I ¢ —< 4 [ 600 OHM BALANCED
| Bnt < 5| } AUDIO OUTPUT
<6
l <7|” KEYLINE
I <8| GROUND
—<9
l <10
i —< |

+i12v
SPARES
—<12

TRANSCEIVER J3

Figure 2.9 — Remote Connections
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When the RF-307 Remote Audio unit is oper-
ated from the 12 VDC power supply in the
RF-301 transceiver, the SPEAKER SWITCH
on the RF-301 should be left in the off po-
sition. Ifitisnecessaryto operate both audio
systems simultaneously, use of minimum
permissible gain settings is recommended.

Use of high gain settings in both units at the
same time may result in blowing of fuse F3
in the RF-301 12 VDC power supply at large
audio signal levels. If high gain settings are
required at both units, use of a separate 12
VDC, 600 ma., supply for the RF-307 is
recommended.

2.8 MICROPHONE, HEADPHONE,
AND CW HAND KEY
CONNECTIONS.

The microphone or handset supplied with the
transceiver has a connector installed which
mates with the HANDSET connector on the
transceiver front panel.

Headphones equipped with a type PG-0055,
WE-47, or equivalent phone plug will mate

2-12

with HEADPHONE jack on the front panel.
However, when headphones are connected,
the audio signal is removed from the front
panel HANDSET connector.

Other microphones and devices such as a
CW hand key must be wired to a 7 pin (RF
P/N P-0400) plug in accordance with in-
formation given intable 2.2. All devices are
connected between a signal line and a ground
line. Ifthe microphone cablehas a shield, the
shield should be grounded.

TABLE 2.2 — HANDSET PLUG CONNECTIONS

PIN NO. FUNCTION

Spare

Carbon Mic.
Earphone

Ground

Dynamic Mic.
Ground

Keyline or CW Key

O U W N e
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SECTION 1II
OPERATION

3.1 GENERAL DESCRIPTION.

The RF-301 is a completely self-contained
transmitter and receiver designedfor simple
operation and ease of tuning, It will transmit
md receive SSB (USB or LSB), AM, CW, and
FSK signals in the frequency range of 2to 15
MCS. A frequency synthesizer employing a
highly stable frequency standard is used for
digital frequency selection. Vernier tuning

between even channel frequencies is pro-
vided for both receiving and transmitting,

3.2 DESCRIPTION OF CONTROLS,
INDICATORS AND CONNECTORS.

The front panel operating controls, connector
and meter are shown in figure 3.1. The rear
panel controls and connectors have already
been described in Section II. The functions of
the front panel controls are describedintable
3.1.

TABLE 3.1 — FRONT PANEL DEVICES

FUNCTION Switch

STBY . ...co v v iiiin o,

USB ..ot i e it et iee e

LSB ....... ... .. . ..

Disconnects primary power from set.
Applies power to circuits requiring warm-
up prior to operation.

Applies full power to set and selects
Upper-Sideband mode of operation.
Applies full power to set and selects
Lower-Sideband mode of operation.

Figure 3.1 — Front Panel Operating Controls
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TABLE 3.1 — FRONT PANEL NEVICES (Cont)

FUNCTION Switch (Cont)

FREQUENCY KILOCYCLES

Switches ... ... ... ... 0.

HANDSET Jack . ............

PATUNE .........cc......

PRESELECTOR . ............

RECEIVER AUDIO Gain Control

TRANSMIT AUDIO Gain Control

RF GAIN Control . .. .. .......

NOISE LIMITER Switch . .......

SPEAKER SWITCH . ..........

HEADPHONE Jack . ..........

Applies full power to set and selects
compatible AM mode of operation.

Applies full power to the set and selects CW
mode of operation. Transmitter is switched
and held on for one-half seconds by closing
hand (code) key.

Select operating frequency in increments
of 1000, 100, 10 and 1 kilocycles, respec-
tively, from left to right. In addition, the
1 KC (righthand) knob may be pulled out

to allow vernier tuning between channels.

Connector for local handset, microphone,
or hand-key.

Used to tune transmitter output for peak
indication on meter.

Used to tune receiver RF amplifier for
maximum signal strength and transmitter
driver stage for maximum transmitter out-
put. A lock is provided to prevent move-
ment of the PRESELECTOR once tuning is
accomplished.

Indicates signal strength on receive and
RF output on transmit.

Controls local audio level.

Controls transmitter drive level. TUNE
position limits RF output to 25 W for tuning.

Controls receiver sensitivity.
Turns noise limiter on and off.
Mutes speaker in OFF position.

Connector for local headphones to monitor
audio signals. When in use audio is dis-
connected from HANDSET connector.

Disconnects keyline from rear panel
REMOTE connector. Transceiver can be
keyed at HANDSET connector only.

Transceiver can be keyed at either the
REMOTE or HANDSET connector.

3.3

The operating frequency is selected by setting
the FREQUENCY switches, one for each digit,

3-2

FREQUENCY SETTING.

as you would write the frequency in kilocycles.
The pointers over the knobs point to the num-

bers selected. The left hand knob indicates
in multiples of 1,000 KCS, the second knob
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in multiples of 100 KCS, thethird in multiples
of 10 KCS, and the fourth in multiples of 1 KC.
Thus, to operate on 3, 259 kilocycles/second
(KCS), setthe switches, from left to right, on
3, 2,5, and 9. Vernier tuning, between even
1 KC increments, can be accomplished by
pulling the right hand frequency knob out. It
will then tune smoothly from 0 to 10 KCS. The
lines on the knob mark off 100 cycle (0.1 KC)
increments. Rotate the knob and push toward
the panel to lock the switch in digital opera-
tion when vernier tuning is not used.

3.4 PREPARATION FOR OPERATION.

When applying power to sets not at normal
operating temperature, turn the FUNCTION
switchto STBY and allow the tube heaters and
frequency standard to warm up for a few min-
utes before operating. The frequency standard
requires twenty minutes to completely stabi-
lize; however, the transceiver may be oper-
ated after only a few minutes if maximum
stability is not required.

§ CAUTION i

Never key transmitter without having
an antenna or a522, 200W dummy load
connected.

3.5 OPERATION.

Operating with headphones connected is the
same as with a HANDSET or using the front
panel speaker. Set RECEIVE AUDIO gain
control for a comfortable listening level.

Note

If headphones are used, the received
audio signal is disconnected from the
handset.

3.5.1 RECEIVER ADJUSTMENTS. The fol-
lowing procedure should be used to set the
operating controls for receiving:

a. Warm up set as explained in paragraph
3.4.

b. Select frequency as explained in para-
graph 3. 3.

¢. Set FUNCTION switch to desired mode.
d. Turn SPEAKER SWITCH to ON position.

e. Set RF GAIN control to maximum clock-
wise position. Set TRANSMIT AUDIO control
fully clockwise to TUNE detent.

f. Set RECEIVE AUDIO gain control for
comfortable listening level. :

g. Set the PRESELECTOR control some-
what below the lower limit of MC band to be
used and tune up into band for first noise
peak.

Note

It is possible to tune the PRESELEC-
TOR to spurious signals at other points
on the dial, particularly above the se-
lected frequency. By starting below
this frequency and tuning upward to it,
the chances of tuning to a spurious sig-
nal are minimized. Check PRESE-
LECTORdial indication to insure it is
peaked near the proper frequency, al-
lowing for caiibration errors.

h. To tune to a transmitted signal rotate
the TRANSMIT AUDIO control fully counter-
clockwise and tune PRESELECTOR for peak
indication on meter. If the signal appears
to be off-frequency, use vernier (VFO) tuning
as described in paragraph 3. 3.

3-3
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i. Readjust RECEIVE AUDIO gain control
if necessary. If ignition or other pulse type
noise becomes objectionable, turn NOISE
LIMITER ON.

‘Note

The RF GAIN control is normally left
fully clockwise for maximum sensitiv-
ity, but can be turned down for ex-
tremely strong signals or to reduce
the background noise. By setting the
RF GAIN control so that the S-meter
fluctuates only about 1/2 S-unit during
a period of reception, back-ground
noise normally heard between speech
syllables is reduced considerably.

3.5.2 TRANSMITTER ADJUSTMENTS.

The following procedures should be used to
get the operating controls for transmitting:

a. Perform steps listed for receiver opera-
tion in paragraph 3.5.1

b. Turn TRANSMIT AUDIO control fully
clockwise to TUNE position detent.

Note

Power output is limited to 25 watts for
tuning purposes.

¢. Preset PA TUNE control to approxi-
mate frequency on scale.

Note

If a resonant antenna system is used,
the transmitter must be tuned within
the band of frequencies at which the
antenna is resonant.

d. Place the FUNCTION switchin CW posi-
tion. Set KEYLINE switch to LOCAL.

3-4

e. Plugmicrophone or handset into HAND-
SET jack. Depress the microphone switch
or key.

f. Adjust PA TUNE for maximum output.

This equipment may be damaged if
transceiver is set for more than 25
watts output before antenna coupler
is tuned.-

g. Tune the associated antenna coupler, if
used, according to the instruction manual
supplied with it.

h. Release the microphone switch or hand
key. Turn TRANSMIT AUDIO control fully
counterclockwise. Depress the microphone

switch or CW hand key and advance the
TRANSMIT AUDIO controluntil 25 to 50 watts

output is indicated.

i. Re-adjust PRESELECTOR control
(slightly) for maximum output. Secure PRE-
SELECTOR control from movement by
tightening the PRESE LECTOR lock.

j. After both transmitter and antenna are
tuned, advance the TRANSMIT AUDIO control
to point where maximum power indication on
the meter is first obtained. Advance TRANS-
MIT AUDIO control the equivalent of two of
its dial divisions beyond this point, and re-
adjust the PA TUNE control for peak indica-
tion on the meter. Note the amount of this
indication and then turn TRANSMIT AUDIO
control fully counterclockwise.

k. Unkey transmitter and select desired
operating mode (i.e., USB, ILSB, AM, or
CW). Key transmitter and advance TRANS-
MIT AUDIO control to the point where the
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maximum indication onthe meter during voice
modulationpeaks is equalto the amount noted
at the end of step j above. Advance TRANS-
MIT AUDIO control the equivalent of one of
its dial divisions beyond this point.

Note

Advancing the TRANSMIT AUDIO con-
trol appreciably beyond this setting will
greatly increase distortion of the trans—
mitted signal, but will have little effect
on peak power output.

3.5.3 KEYING THE TRANSMITTER.

Note

Remote keying of the transceiver can
be inhibited by setting the KEYLINE
switchat LOCAL. Thispermits keying
by the local operator only. If keying
by both a local operator and a remote
operator is desired, set the KEYLINE
switch at LOCAL/REMOTE.

When operating on SSB or AM, press the
microphone button to key the transmitter.

When operating on CW, the transceiver will
automatically transmit as you begin sending
and return to receive when you stop sending.

3.6 OPERATOR MAINTENANCE.

The air filter, if used, should periodically be
removed and cleaned. The filter tray onthe
shockmount may be removed by-loosening its
screw and sliding it forward. The filter on
the transceiver base plate when the shock-
mount is not used may be detached by removing
the screws holding the filter in the tray. The
filter can then be slid out from the tray and
cleaned.

To clean the filter, first remove loose dirt
by rapping filter gently on a hard surface.
Then, wash the filter with hot, soapy water.
Rinse and dry filter thoroughly, and coat it
with a suitable filter coating, such as ""Handi-
Koter'" or "Filtercoat". These are both prod-
ucts of the Research Products Corporation
and are available from most air-conditioner
suppliers. After cleaning reinstall filter and
tray.

3~5/3-6
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SECTION IV
PRINCIPLES OF OPERATION

4.1 FUNCTIONAL DESCRIPTION.

The RF-301 Transceiver is a triple-conver-
sion superheterodyne receiver and trans-
mitter, tunable over the high-frequency
range of 2-15 MCS.

Digital frequency selection is accomplished
- by setting four controls on the front panel.
These controls establish the operating fre-
quency in multiples of 1000 KCS, 100 KCS,
10 KCS, and 1 KC, respectively, from left
to right on the panel. The displayed fre-
quency is read onthe knobs under the pointers
andis variable in1 KC steps. The frequency
is precisely controlled by a highly stable
frequency standard. The synthesizer can be
unlocked, and the transceiver can be tuned
to any "off-channel" frequency if desired.
Vernier tuning is calibrated on the knob in
100 CPS (0.1 KC) increments. The 1 KC
knob is pulled out and tuned continuously

The transceiver will operate in the USB,LSB,
AMand CW modes and will provide a minimum
0f 100 watts PEP output in any of these modes.
Audio and keying facilities are provided for in
bothlocal and remote operation. The trans-
ceiver will operate on 115 and 230 VAC, 50-
60 CPS, single phase; and 13.5 or 26.0 VDC
primary power.

4.2 MAIN SIGNAL FLOW.

The RF-301 Transceiver, with the exception
of the frequency synthesizer, is a straight-
forward triple conversion superhetrodyne
circuit. Consider the frequency synthesizer
as a "block box" which generates all of the
internal frequencies for injection to the
various mixers in the transceiver. Refer to
the simplified block diagram in Figure 4.1.

There are two main signal paths, one for
receiving and one for transmitting. Arrow
heads marked "T'" indicate the direction of
transmit signal flow, and those marked

rather than in 1 KC steps. "R" show the direction of the receive
SIGNAL FREQ ADD & SUBTRACT 455 KCS 455 KCS AUDIO
T T R TR TR R R
P . —»] TRANS- | o — N »| RE
OWER RF TRANS FILTER IF DET REC
AMPL AMPL LATOR AMPL AUDIO
?R LI T [ 3 R
REC R
4 KCS
PROT °° SPKR
T T 455 KCS
s T/R
RELAY R FREQUENCY 455 KCS T T CWwW
—3p4 MOD
SYNTHESIZER AUDIO 0SC
T R
ANTENNA AUDIO TT T
MiC CW KEY
Figure 4.1 — RF-301 Simplified Block Diagram, Illustrating Signal Flow
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signal flow, When receiving, the signal from
* the antenna is connected by the antenna trans-
fer relay through Receiver Protector assem-
bly to the RF Amplifier assembly, The ampli-
fied signal is fed into the Translator assembly,
which contains a series of three mixers and
two filters. The frequency synthesizer sup-
plies the injection frequencies required for
the mixers. The Translator first raises the
received signal to a frequency slightly above
17 MCS, and then, in two more steps, it con-
verts the signal to frequencies of 11,1 MCS
and 455 KCS. The Translator output at 455
KCS is fed through a sideband filter to the
455 KC IF Amplifier assembly. A filter with
the appropriate passband for the mode of op-
eration is selected by the FUNCTION switch
on the front panel of the transceiver. No
filter is used for AM reception. The output
from the IF Amplifier assembly is demodu-
lated by either the AM or SSB detector, and
the resultant audio signal is amplified by the
Audio Amplifier assembly and fed to the
speaker,

The transmit signal flows much the same as
the receive signal, but in the opposite direc-
tion. Audio from the microphone or CW os-
cillator is amplified by an audio stage and
modulates the 455 KC injection frequency at
the balanced modulator. The IF Amplifier,
Translator and RF Amplifier assemblies per-
form the same functions as when receiving,
but in the opposite sequence. The modulated
455 KC signal is amplified by the IF ampli-
fier assembly and the unwanted sideband is
attenuated in a filter selected by the mode
switch. The modulated and filtered 455 KC
signal is converted tothe operating frequency
in the Translator assembly, In AM mode, the
carrier is re-inserted at the point where the
signal enters the Translator. The RF Am-
plifier assembly acts as a driver for the
power amplifier (PA) stage. The antenna
transfer relay connects the PA output to the
antenna. The RF amplifier and PA stages are
tuned by combinations of fixed capacitors se-
lected by the 1000 KC frequency switch and
variable inductors adjusted by the PRE-
SELECTOR and PA TUNE controls.

4.3 FREQUENCY SYNTHESIZER.

The frequency synthesizer generates the
frequencies used in the superheterodyne
frequency-conversion process. It employs

crystal oscillators, error mixers, frequency
4-2

dividers, spectrum generators and a fre-
quency standard as shown in figure 4.2. The
synthesizer, in effect, generates the desired
frequencies with accuracy and stability
matching those of the precise frequency stan-
dard.

4.3.1 ERROR MIXERS. As shown in figure
4.2, the crystal oscillator output, with a
certain frequency error, is fed into the
Translator. The same output is fed into an
error mixer, which compares the oscillator
frequency and a frequency from a spectrum
generator, Since the spectrum generator de-
rives its accuracy from the frequency stan-
dard, the error mixer produces an output
containing the combined errors of the fre-
quency standard and the crystal oscillator.
The error of the frequency standardis negli-
gible compared to that of the crystal, so we
consider it as being non-existant. Thus the
error mixer output consists of a new fre-
quency which contains the same amount of
error as that of the crystal oscillator. Be-
cause of the algebraic method in which the
error mixer subtracts the crystal oscillator
frequency from the spectrum frequency, the
relationship between the error and the fre-
quency is reversed. If the crystal oscillator
has a positive error (high in frequency) the
error mixer output frequency will have a
negative error (low in frequency), and vice-
versa,

4.3.2 ERROR CANCELLING. The error
mixer output frequency, with its reversed
error, is fed into the Translator, The Trans-
lator mixes this frequency and its reversed
error with the signal and its error inherited
from the crystal oscillator. The crystal
oscillator error and the reversed error
cancel, and a new frequency is produced with
no error other than the frequency standard
error.

4.3.3 SYNTHESIZER SIGNAL FLOW. The
error cancelling system, as described, il-
lustrates the manner in which one oscillator
frequency error iscancelled. In actual opera-
tion, there are four crystal oscillators, and
the synthesizer has many error signal paths
and many frequencies generated for its own
operation. Referring to figure 4.3, the fre-
quency standard operates at 1 MC. The
dividers and spectrum generators use this
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Figure 4.2 — Frequency Synthesizer Simplified Block Diagram, {llustrating Error Loop

frequency to generate spectrums of fre-
quencies in multiples of 1 MC, 100 KCS, 10
KCS, and 1 KC, Each spectrum contains at
least 10 distinct frequencies. Each pair of
spectrums and oscillator frequencies is
mixed and filtered so that only the desired
mixer product is derived. There are two
error mixer assemblies, One has an out-
put at approximately 11.6 MCS, and the
other has an oufput at approximately 455
KCS. Each output contains a reversed fre-
quency error., The 11.6 MC error signal is
fed into the Translator, and the 455 KC
error signal is fed into the SSB balanced
modulator/detector.

Refer to figure 4.6 at the end of this section,
It is a block diagram of the entire trans-
ceiver, showing all of the assemblies and their
stages. It includes signal paths and passband
frequencies of the filters in the synthesizer
assemblies, Notice that the filters do not
pass only one frequency, but a band of fre-
quencies, However, only one of the mixer
products will pass through the filter in any
of the many possible frequency combinations.
Notice, too, that the frequencies are mixed
in successive steps in the Error Mixer and
Translator assemblies, Figure 4.6 also shows
the method of changing IF sideband filters
with the operating mode.

Table 4.1 shows the crystal oscillator fre-
quency responding fo each FREQUENCY
control setting. It also shows the spectrum
frequencies used ineach generated spectrum.

4.3.4 VERNIER TUNING. Vernier tuning is
possible when the 1 KC frequency knob is

pulled out. The Variable Frequency Oscil-
lator (VFO) is substituted for the 1 KC
Crystal Oscillator in this case. When using
the vernier feature, however, complete error
cancellation does not occur, Itis necessary to
substitute afixedfrequencyoscillatorforpart
of the 455 KC Error Mixer to obtain the 455
KC Error Mixer output. This is accomplished
automatically when the VFO is turnedon, The
sacrifice in accuracy is not too significant
under normal operating conditions, however,
since the higher frequency error cancelling
loops are still in operation.

4.4 POWER SUPPLIES.

The power supplies in the transceiver are
represented by the block diagram in figure
4.4, A switch on the rear panel selects 115

SIGNAL FREQ ADD & SUBTRACT 455 KCS 455 KCS AUDIO

l RF l | iF I' lDETI.I
AMPL FILTER AMPL MOD
—~-0-00 O

-
/
Ve
MC | HOOKC
|

TRANSLATOR
Y

1.6 MC 455KC
ERROR ERROR [~
MIXER MIXER
MC I00KC 10KC IKC
SPECT SPECT SPECT SPECT

IMC

FREQ. DIVIDERS B SPECTRUM GENERATORS

STD

Figure 4.3 — Frequency Synthesizer Block Diagram,
Itlustrating Signal Flow
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VAC, 230 VAC or the DC converter to be
connected to the transformer primaries. The
DC converter, either RF-303 or RF-304, is
a separate module, which converts 13.5 or
26.0 VDC to AC for use in the transformer.
It is a transistor square-wave oscillator.

Secondaries of the power transformer supply
the various voltages used in the transceiver.
Rectifiers and filters are used for the DC
supplies. The RF amplifier bias supply is
voltage regulated. A potentiometer adjusts
the PA bias voltage. The 12 VDC supply for
most of the transistor stages incorporates an
electronic filter which greatly reduces the
voltage ripple. The DC output for the relays
in the transceiver is unfiltered.

4.5 T/R SWITCHING.

When changing from receive to transmit in
the transceiver, it is necessary to reverse
the direction of signal flow in many of the
stages. Essentially, two methods are em-
ployed in the RF-301.

The first method consists of using relays.
This is done in the RF amplifier and antenna
circuits. Onerelay switchesthe antenna from
the Receiver Protector input in receive to the

PA stage output in transmit. Another relay
reverses the input and output of the RF ampli-
fier assembly when changing from receive to
transmit.

The second method consists of using biased
diodes for switching. This method is used
primarily in the Translator assembly. A
back-biased diode offers a very high im-
pedance to RF signals, and a forward-biased
diode offers a low impedance to RF signals.
By decoupling the DC control lines from the
RF signal circuitry, many RF signals paths
can be turned off and on by proper biasing of
a control line. Two diodes and control lines
are used in each case. The voltage is ap-
plied to one line and the other line is grounded,
causing only one diode of the pair to conduct
at any particular time. When changing from
receive totransmit, the situation is reversed
and the other diode conducts. Thus, the
diodes act to ''steer' the signal on either
path, receive or transmit. See figure 4.5.

In other cases, such as in the IF Amplifier
assembly, two sets of circuits are used, and
the control lines just supply the operating
voltage to the desired circuits.

_  +1I5 VAC TO FAN AND FREQ STD
— — »6.3VAC TO TUBE HEATERS
BRIDGE
RECTIFIER FILTER |—s +800VDC TO PA STAGE
TRANSFORMER] _|FULL-WAVE
|| - A
CECTIFIER FILTER b—s+220VDC TO RF AMPL STAGES
115 VAC
____m
230 VAC
DG HALF-WAVE CILTER VOLTAGE
l"o RECTIFIER REGULATOR
303 L -36 VDC RF AMPL BIAS
- + -55 VDC PA BIAS
OR RDFC 304 ———— -
—{RECTIFIER ILTER pb—
CONVERTER |, +12VDC TO AUDIO AMPL STAGES
T & FREQ STANDARD
13.5 OR 26.0 +14 VDC ELECTRONICL o 5> vpC TO
vDC TO RELAYS FILTER TRANSISTOR STAGES

Figure 4.4 — Power Supply Block Diagram
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TABLE 4.1 — CRYSTAL OSCILLATOR AND SPECTRUM FREQUENCIES

CRYSTAL OSCILLATOR FREQUENCIES (MCS)
DIGIT MC OSC 100 KC 0OSC 10 KC OSC 1 KC 0OSC
0 - 6.147 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 6.847 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 (MCS)
CORRESPONDS o
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 - - N
12 13.0 - - -
13 12.0 - - -
14 11.0 - - -

4.6 AGC, ALC, AND ACC
AUTOMATIC CONTROL CIRCUITS.

There are three types of automatic signal
level controls employed inthe RF-301. These
are AGC (Automatic Gain Control), ALC
(Automatic Level Control) and ACC (Auto-
matic Carrier Control).

An AGC Circuit in the IF Amplifier assembly
provides an output in proportion to the re-
ceived signal strength. The AGC voltage

regulates the gain of the IF and RF amplifiers
and compensates for wide variations in signal
strength while receiving,

An ALC circuit, used in conjunction with the
PA stage, limits the peak level of the signal
driving the PA stage. This automatic control
is used only during voice transmissions,

An ACC circuit controls the level of the
carrier re-inserted during AM trans-

missions.
4~5
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Operation of the AGC circuit is described
in para. 4.7.4, Operation of the ALC and
ACC circuits is described in para. 4.7.1.

4.7 CIRCUIT DESCRIPTIONS.

Refer to block diagram figure 4.6 during
the following descriptions., It is located
at the end of this section.

4.7,1 PA SECTION. The PAsectionconsists
of the PA stage, antenna transfer relay,
output metering circuit, ACC circuit and
ALC circuit.

The PA stage employs three tubes, operating
as class ABj power amplifiers, The drive
signal is provided by the RF Amplifier
assembly. The output of the PA stage is
coupled to the antenna through a pi-network.
The output network is tuned by a variable
inductor, adjusted by the PA TUNE control,
and fixed capacitors, switched into the cir-
cuit by the 1000 KC FREQUENCY control.
The antenna relay connects the output net-
work to the antenna when transmitting,

The output metering circuit consists of RF
output detector CR22 and buffer Q3. A small
portion of the RF output is rectified by CR22,
The resultant DC is fed through buffer stage
Q3 to the transceiver’s panel meter during
transmit operation. The meter indicates the
output power level,

+12VDC +2VDC
DIODE DIODE
FORWARD REVERSE
s B
FLOWS BLOCKED

CONTROL
LINE
+i2VvDC

CONTROL
LINE
GROUNDED

-
NO CATHODE

Z—COLOR BANDS AT
CATHODE END

Figure 4.5 — Switching Diodes

- 4-6

The ACC circuit assembly 16, consists of an
input network, buffer stage QI1, and DC
amplifier stage Q2. The input network re-
moves the effects of amplitude modulation
and applies a voltage to Q1 in proportion to
the carrier level only, The buffer output is
averaged by an R-C network and is fed to
DC amplifier stage Q2. A potentiometer in
the DC amplifier -stage sets the desired
carrier level, The output of the DC amplifier
regulates the gain of the carrier control
stage in the 455 KC Error Mixer assembly.
The effect of this automatic control is to
prevent overmodulation in AM and provide a
uniform carrier level over a wide range of
operating frequencies,

The ALC circuit, assembly 15, consists of
buffer amplifier stage Q1 and amplifier
switch stage Q2. Rectification of the positive
peaks of heavily modulated RF drive signals
at the PA grids develops negative voltage
pulses at the base of buffer amplifier Q1
through a filter network, These pulses are
amplified sufficiently in Q1 to trigger am-
plifier switch stage Q2 into conduction. Q2,
in effect, switches part of the charge stored
in one capacitor, C6, to another much larger
one, C7, in Q2’s output circuit, eachtime it is
triggered by incoming modulation. Since the
time constant of the discharge circuit of
C7 is large compared to its charging circuit,
a voltage is developed across C7 which is
proportional primarily tothe recurrence rate
of the pulses. This voltage is applied to the
transmit IF stage in the IF Amplifier,
limiting the amplitude of the drive signal to
the PA grids. Without ALC operation, the
normal class ABq,bias of the PA stages
would change whenever appreciable amounts
of grid current occurred (on heavy modula-
tion peaks) resulting in excessive distortion
of the output signal,

4,7.2 RECEIVER PROTECTOR ASSEMBLY.
The receiver protector assembly, located on
the main frame, protects the sensitive input
circuits of the RF amplifier from damage by
any excessively strong signals thathave been
received by the antenna,

The receiver protector assembly consists of
relay K1, relay driver transistor Q1,and as~
sociated circuitry. Relay K1 is de-energized
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during normal receiver operation. This
applies the input RF signal from T/R relay
K4 tothe input of RF Amplifier Assembly-02.
If an excessively strong signal is received,
the positive portion detected by diode CRI,
will bias Q1 into saturation, energizing relay
K1. With K1 energized, the input of the RF
amplifier is disconnected from the input RF
signal and connected to ground. The trip level
for relay K1 is determined by the value of
resistors R2 and R3. This levelis approxi-
mately three to six volts of RF, measured at
the antenna connector.

During receiver tuning a positive dc voltage
is applied to the base of Q1 causing relay Kl
to energize and groundingthe input of the RF
Amplifier. This reduces the possibility of
tuning to a spurious signal. The positive dc
voltage is supplied from the +12 VDC R/T
line and is grounded out through a resistor
during normal operation. When the TRANS-
MIT AUDIO control is set at TUNE the +12
VDC is applied to the base of Q1 through
diode CR3.

4.7.3 RF AMPLIFIER ASSEMBLY. TheRF
Amplifier assembly consists of RF amplifiers
V1 and V2, AGC amplifier Q1, and transfer
relay K1. The RF Amplifier assembly oper-
ates on both receive and transmit. The RF
amplifiers operate in class A. Their gain is
controlled, in the presence of- a strong re-
ceived signal, by the AGC signal amplified by
Q1. The input and output networks are tuned
by a combination of fixed capacitors switched
by the 1000 KC FREQUENCY control and
variable inductors adjusted by the PRESE-
LECTOR control. The input signals on re-
ceive and transmit and the output signal on
receive are switched by transfer relay Kl.
The output on transmit is taken directly from
the output network. In receive, the RF
amplifiers serve to amplify the received
signal from the antenna and their outputis
applied to the Translator assembly. In
transmit, the RF amplifiers serve to amplify
the Translator output and drive the PA stage.

The
and

4.7.4 TRANSLATOR ASSEMBLY.
Translator consists of mixers Q1l, Q2,
Q3, and two filters.

During receive operation, the signal fre-
quency is added to the MC Oscillator fre-
quency in Q1 to produce a newfrequency at
approximately 17.748 MCS, which is passed
through filter FL1. In Q2, the 100 KC
Oscillator frequency is subtracted from the
signal from FL1 to produce a new frequency
at approximately 11.1515 MCS. This signal
from Q2 is passed through FL2. In Q3, the
signal from FL2is subtracted from the error
mixer frequency of approximately 11.6 MCS
to produce a new signal frequency of approx-
imately 455 KCS. This signal frequency is
passed through the appropriate 455 KC side-
band filter, selected by the FUNCTION switch,
to the IF Amplifier assembly.

During transmit operation, the process is
reversed. The 455 KC signal is applied to
Q3, and the inputs and outputs of the mixers
are reversed as discussed in Section 4.5. In
AM operation the 455 KC carrier is reinserted
at P10 along with the upper side-band signal.
The 455 KC signal is subtracted from the
error frequency of approximately 11.6 MCS
to produce a signal at approximately 11.1515
MCS. FL2 passes this signal to Q2, where
it is added to the 100 KC Oscillator frequency
to produce a signal of approximately 17.748
MCS. FLlpasses this signal to Q1 where the
MC Oscillator frequency is subtracted from
it. The resultant signal at the operating fre-
quency is applied to the RF Amplifier section.

4.7.5 IF AMPLIFIER ASSEMBLY. The IF
Amplifier assembly consists of eight trans-
former-coupled IF amplifier stages, a noise
limiter, an AGC detector and buffer. Sepa-
rate IF stages areused for receive and trans-
mit.

On receive, the Translator output is coupled
to the first IF stage through the selected

4-7
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455 KC filter. The Translator output is con-
nected directly to the IF Amplifier Assembly
on AM receive. Five IF amplifier stages are
employed in a cascade arrangement. The
output is coupled to a detector in the Audio/
Modulator section. A noise limiter clips
impulse noise peaks when turned on. Two
additional IF amplifiers are used before the
AGC detector. Q9 is a peak detector. AGC
outputis taken from the AGC buffer Q10. The
AGC voltage developed is used to control the
gain of the first three receive IF stages and
thetwo RF stages inthe RF Amplifier section.
Ontransmit, the signal from the Audio/Modu-
lator assembly is amplified by Q6 and coupled
to the Translator through the selected 455 KC
sideband filter.

Changing from receive to transmit is accom-
plished by applying operating voltage to the
proper section.

4.7.6 AUDIO/MODULATOR ASSEMBLY. The
Audio/Modulator assembly consists of an
SSB modulator/detector, an AM detector, a
transmit audio amplifier, a CW oscillator, a
CW hold circuit and two audio amplifiers.

The SSB modulator/detector consists of a
diode ring which performs the functions of
a balanced modulator and SSB detector. In
receive, the incoming signal is mixed with
the 455 KC injection frequency resulting in
an audio output which is coupled to thefirst
receive audio stage Q7. In transmit, the in-
coming audio modulates the 455 KC injection
frequency, resulting in mixer products con-
taining a 455 KC carrier and two sidebands.
The carrier is balanced out, and only the
upper and lower sidebands remain on the out-
put. The undesired sideband is filtered out,
after the IF Amplifier assembly, when the
signal is applied to the Translator assembly
through the selected sideband filter.

4-8

Q3 amplifies an AM signal, and its output is
applied toCR4. CR4 is the AM detector. Its
output is coupled to the first receive audio
stage Q7.

Q7 and Q8 are audio amplifiers. The output
from Q8 feeds into the Audio Amplifier sec-
tion and also directly out to the remote audio
output and local handset output.

Q4 amplifies the transmit audio for applica-
tion to the SSB modulator. Its output also
feeds into receive audio stage Q7 for side-
tone monitoring on CW.

Q51is a CW sidetone oscillator, which gener-
ates an audio tone when keyed. Q6 is a CW
hold circuit, which keys the transmitter when
the CWkey is depressed and keeps the trans-
mitter keyed until about 1/2 second after the
key is released.

Transistor Q9 is an injection amplifier, and
operates as an emitter follower driving the
diode ring through transformer T6. Its func-
tion is to amplify the power and (through T6)
the voltage supplied to the diode ring from
the 455 KC error mixer injection source.

Transistor Q10is anIF amplifier which func-
tions in LSB and USB receive modes only,
serving to match the high output impedance
of the IF amplifier board to thelow input im-
pedance of the diode-ring SSB detector.

4.7.7 AUDIO AMPLIFIER ASSEMBLY. The
Audio Amplifier Assembly consists of tran-
sistors Q1 through Q6 with associated cir-
cuitry.

Audio from the Audio/Modulator assembly is
applied to Q1 through the RECEIVE AUDIO
gain control. Transistors Q1 and Q2 are
voltage amplifiersthatdrive a complimentary
feed-back amplifier made up by transistors
Q3 through Q6. The output is coupled by
capacitor C4 to the front panel speaker.
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4,7.8 CRYSTAL OSCILLATOR ASSEM-
BLIES. The MC, 100 KC, 10 KC, and 1 KC
Crystal Oscillators each consist of oscillator
and buffer stages and a pbank of crystals
switched into the circuit by its respective
FREQUENCY control. Q2 in each of the
assemblies actsasa buffer to minimize load-
ing of the oscillators. In the MC and 100 KC
Oscillator Assemblies, Q1 operates as an
oscillator, and the crystals oscillate in the
parallel mode. In the 10 KC and 1 KC Oscil-
lator Assemblies, both Q1 and Q2 are used
to form the oscillator circuit; the orystals
¢ -illate in the series mode. Q2 also serves
as a buffer in the 10 KC and 1 KC Oscillator
assemblies.

4.7.9 VFO ASSEMBLY. The VFO assembly
consists of a three transistor oscillator
circuit and a one stage amplifier. The VFO
is tuned by a variable capacitor and a preset
coil and padder capacitor. The tuning capac-
itor is mechanically coupled to the 1 KC
FREQUENCY control. The VFO operates
only when the 1KC knob is pulled out.

4.7.10 DIVIDER AND SPECTRUM GENER-
ATOR ASSEMBLY. The Divider and Spec-
trum Generator assembly consists of 20
transistors used as amplifiers, multivi-
brators, pulse shapers, and keyed oscil-
lators. Transistor Q20 acts as a buffer for
the 1MC frequency standard. Ql amplifies
and clips the 1 MC input signal from the
frequency standard. Q14 and Q15 act as
pulse shapers. The MC spectrum output
contains frequencies at 1 MC intervals be-
tween 11 and 23 MCS. The frequency divi-
ders are multivibrators Q2 through Q13.

They consecutively divide the frequency by 2
and 5. Their output frequencies are at 100
KCS, 10 KCS and 1 KC. Q16 acts as a buffer
for the 100 KC output from Q5. The 100, 10
and 1 KC spectrum generators are keyed-
oscillators which produce frequencies at in-
tervals of 100, 10 and 1 KC respectively.
They act as oscillators at the natural fre-
quency of resonance, but since they are
keyed by the frequency divider outputs, they
produce a spectrum of frequencies centered
about the oscillator frequency, rather than
just a single frequency. Tor example, Q17
would normally oscillate near 28. 6 MCS, but
since it is keyed by the 100 KC output from
Q16, it produces at least the 10 frequencies
at 100 KC intervals between 28.1 and 29.0
MCS. Other undesired frequencies near the
desired ones, are produced at the same 100
KC intervals, but their amplitude is con-
siderably lower.

4.7.11 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 applied to
mixer Q2 through puffer QL. Q2 subtracts
the MC Oscillator frequency and its error
from the appropriate MC spectrum frequency,
resulting in a product of approximately 7.753
MCS with reversed error. (Refer to sections
4.3.1 and 4.3.2 for a discussion of error
cancelling. Refer to table 4.1 for particular
oscillator and spectrum frequencies.) This
product passes through FL1 and is amplified
by Q3. All other frequencies generated are
attenuated to a negligible level. The 100 KC
Oscillator frequency is applied to mixer Q7
through buffer Q6. In Q7, the 100 KC Oscil-
lator frequency and its error is subtracted
from the appropriate 100 KC spectrum fre-
quency to produce a frequency of approxi-
mately 21.953 MCS with a reversed error.
This product is passed through FL4 to mixer
Q8. In Q8, the 7.753 MC frequency and
reversed MC Oscillator error from Q3 is
subtracted from the 21.953 MC {frequency
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and reversed 100 KC Oscillator error to
produce a new frequency of approximately
14.2 MCS with the reversed 100 KC Oscil-
lator error and the twice reversed (normal)
MC Oscillator error. Q4 adds the 10 KC
and 1 KC Oscillator frequencies and their
errors toproduce a new frequency of approxi-
mately 2.595 MCS containing the two errors.
FL2 passes this product to Q9. In Q9, the
2.595 MC (plus error) frequency is sub-
tracted from the 14.2 MCS frequency with
the error of the MC Oscillator and the re-
versed error of the 100 KC Oscillator to
produce a new frequency of approximately
11.6 MCS with the error of the MC Oscil-
lator and the reversed errors of the 100, 10
and 1 KC Oscillators. FL3 passes this pro-
duct to Q5, which amplifies it and applies it
to the Translator assembly.

In order to simplify the mixing and error
reversal process, let us consider it alge-
braically. Let the appropriate MC, 100KC,
10 KC, and 1 KC spectrum frequecies equal
S4, Sg, S9, and 87, respectively. Let the
appropriate MC, 100 KC, 10 KC, and KC
Oscillator frequencies equal Fy , Fg, Fo,
and Fq, respectively. Let the MC, 100 KC,
10 KC, and 1 KC Oscillator errors equal
Ey, Eg, Eg, and Eq, respectively.

The produce of Q2 will be Sy-Fy-E4. The
product of Q7 will be S3-F3-Eg. Subtracting
Sy-Fyp-Ey from 83—F3—E3 in Q8, we get S3—
S4-F3+F4-Eg+E4 as the product. Note that
error E4 has again been reversed.

The product of Q4 will be Fo+tEg+Fi+E7.
Subtracting this product from Sg-S4-Fg+F4-
Es+E4 in Q9, we arrive at a final mixer
product of 83—84—F3+F4—E3+E4—F2—E2—F1—
E..

1

Referring to table 4.1, substituting the cor-
responding frequencies listed for S (spec-
trum) and F (oscillator), the resultant fre-
quency will be approximately 11.6 MCS+
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E4~Eg~Eqo-Eq. The resulting errors gare

cancelled in the Translator and the SSB de-
tector.

4.7.12 455 KC ERROR MIXER ASSEMBLY.
The 455 KC Error Mixer assembly consists
of mixers, amplifiers, filters and an oscil-
lator. Q1 subtracts the appropriate 10 KC
spectrum frequency from the 10 KC Oscillator
frequency producing a new frequency of ap-
proximately 646.5 KCS, containing the 10 KC
Oscillator error. This product is passed
through FL1 and amplified by Q2. In Q3,
the 1 KC Oscillator frequency and error is
subtracted from the appropriate 1 KC spec-
trum frequency, producing an output frequen-
cy of approximately 1,101.5 KCS containing
the reversed error from the 1 KC Oscillator.
Q4 subtracts the 646.5 KC frequency and the
10 KC Oscillator error from the 1,101.5 KC
frequency and the reversed 1 KC Oscillator
error, resulting in a new frequency of ap-
proximately 455 KCS, containing the reversed
errors of the 10 KC and 1 KC Oscillators.
The output is amplified by Q5 and applied to
the SSB modulator/detector. The 10 KC and
1 KC Oscillator errors are cancelled in the
SSB detector on receive and in the translator
on transmit. When the VFO is used, it is no
longer possible to derive the 1,101.5 KC
frequency for Q4 from the 1 KC Oscillator
and spectrum in Q3. The 1,101.5 KC Oscil-
lator, Q6 is employed to generate this fre-
quency, and mixer Q3 is disabled when the
VFO is used. To accomplish this change,
operating voltage is applied to Q6, and Q3 is
biased to cutoff.

Q7 is a carrier control amplifier, which reg-
ulates the level of the 455 KC carrier re-
insertion to the Translator assembly in AM
transmit operation. A DC automatic carrier
control signal from the ACC assembly reg-
ulates the amplification of Q7.

4.7.13 DC POWER MODULES. The dc
power modules, RF-303 and RF-304 consist
of a saturable transformer and two transistor
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switches. The saturable transistor T1 is the
heart of the system. Transistors Q1 and Q2
act as switches, one being "on' while the
other is '"off"'. Starting oscillation of the
circuit depends upon the unbalance existing
between the apparently identical circuits of
transistors Q1 and Q2. This unbalance is
due to both external circuitry and transistor
unbalance, and causes more current to flow
in the circuit associated with one transistor
than that associated with the other. Assume
that transistor Q1 is conducting and that
ransistor Q2 is essentially cut off, for the
following discussion. This effectively con-
nects the supply voltage across the top half
of the primary winding of transformer TI1,
and induces a voltage in all windings. At the
instant that transistor Q2 starts to conduct,
the voltages and currents assume a maximum
level. This condition continues to exist uatil
the core of transformer T1 saturates, there-
by causing the rate of flux change to drop to
zero. During the same time intervals,
the initially induced voltages first decrease
in value and then quickly fall to zero. This

first decreases and then removes the base
drive to transistor Q1. The current in the
top half of transformer T1 now begins to
decrease, which causes the flux to build up
in the opposite direction. Voltages of op-
posite polarity to that which previously ex-
isted are induced in the transformer wind-
ings, and transistor Q2 starts to conduct
with transistor Q1 being driven further into
cutoff. The conduction of transistor Q2
continues until opposite core saturation is
reached, at which timna the cycle is ready
for repetition.

The transistors, operating from cutoff to
saturation, provide a square wave output.
The output frequency and amplitude are
primarily determined by the number of turns
in the primary winding of the transformer,
the supply voltage, and the saturation flux of
the transformer core. The dc power mod-
ules have been designed for a frequency of
approximately 60 cps for use with power sup-
ply transformer T1.
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MAINTENANCE

SECTION V
MAINTENANCE

5.1 GENERAL.

This section contains procedures for routine
maintenance and overall performance tests.
The length of intervals between times at
whichperiodic preventive maintenance should
be performed depends on the amount of usage
and the environmental conditions and is,
therefore, left to the discretion of the user.
It should be obvious, however, that regular
preventive maintenance increases the re-
liability and service life of the equipment.

If malfunctions or degraded performance are
evident, and their corrections arenotwithin
the scope of this section, the problems should
be referred to someone qualified to perform
advanced servicing covered in the SERVICING
section of this manual. It is helpful to re-
cord performance measurements and other
information discovered during routine main-
tenance. The notes can be referred to at
subsequent maintenance or servicing times.

5.2 FUSE REPLACEMENT.

g CAUTION z

Under no circumstances should fuses
be used with ratings above those spec-
ified. If fuses blow repeatedly, a
technician should check the unit and the
primary power source. Frequently,
power line transients cause fuses to
blow. The correct remedy for this
problem is to install a line regulator,
not a heavier rated fuse.

Three fuses are used in the transceiver. The
AC and DC prime power fuses are located on

the rear panel. The DC fuse is used only
when the transceiver is equipped with a DC
Power Module. For 115 VAC, the fuse
should be a 4 AMP, type AGC (RF # F-0014).
For 230 VAC, the fuse should be a 3 AMP,
type AGC (RF #F-0013). For 13.5 VDC, use
a 25 AMP, AGC fuse RF #F-0019). For26.0
VDC, use a 15 AMP, AGC fuse (RF #F-0018).
A 1-1/2 AMP, AGC (RF #F-0011) fuse is
mounted in clips on the side of the relay
bracket under the chassis. This fuse pro-
tects the +12 VDC power supply against
overloads in the transceiver's transistor
circuitry.

5.3 VISUAL INSPECTION.

Periodically, the cover should be removed
from the chassis, and the chassis should be
visually inspected. ZLoose hardware should
be tightened. Accumulated dirt should be re-
moved. Connectionsto the rear panel should
be inspected for damage. The air filter
should be checked and cleaned if necessary.
Refer to section 3.6 for filter cleaning pro-
cedure.

5.4 LUBRICATION.

Most of the moving parts in the transceiver
normally do not need lubrication. In partic-
ular, the parts which don't need lubrication
are the metal and nylon bushings and cou-
plings, the gear train and chain on the VFO
capacitor drive, switches, and reduction
drives. The 1 KC frequency control clutch
and the PA variable inductor, however, should
be lubricated with a very light coating of
"Molykote G'' made by Alpha Molykote Corp. ;
Stanford, Connecticut. The PA  inductor
should be lubricated at the shaft bearings
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_and the rod which the roller slides on. The
turns of the coil should be wiped clean. They
should not be lubricated.

5.5 TEST EQUIPMENT.

The following test equipment is suggested for
maintenance:

Tube Tester

Vacuum Tube Voltmeter-H.P. 410-C or
equivalent.

AC Vacuum Tube Voltmeter-Ballantine
314A, H.P. 400-D, or equivalent.

52 ohm, 200 watt dummy load.

RF Signal Generator with attenuator-H.P.
606-A or equivalent.

A general coverage communications re-
ceiver or another RF-301 Transceiver if
available.

5.6 TUBE REPLACEMENT.

A reliable tube tester should be used to check
the performance of the RF amplifier and PA
tubes. Weak or defective tubes should be
replaced.

5.7 PA BIAS ADJUSTMENT.

After the PA tubes have aged considerably or
have been replaced, the PA bias level should
be adjusted for proper tube idling current.
When adjusting the bias level, press the
_ meter switch S-7 on the underside of the
" transceiver. Pressing S-7 allows the meter
to indicate relative cathode current to the
PA stage. Adjust PA bias level control R-4
on the relay bracket, for a reading of "S9"
on the meter while the transceiver is keyed
in USB or LSB mode. Be sure an antenna or
dummy load is connected to the transceiver.

5-2

Do not speak into microphone while making
the bias adjustment.

Note

The PA bias level should be adjusted
using DC primary power if the trans-
ceiver will be operated on DC. If the
transceiver will be operated on both
AC and DC, the idling current will
change when changing over from AC
to DC. The PA bias level should be
set such that the mean idlingcurrent
indication would be ""S9" on the meter.
In other words, it should be set so
that it would read slightly to one side
of '"'S9'" on AC and slightly to the other
side on DC.

5.8 PERFORMANCE TESTS.

To determine if the transceiver is operating
as it should, conduct the over-all performance
tests in the following sections. Comparing
information obtained in these procedures
with information recorded during prior per-
formance tests will indicate if the perfor-
mance is degraded. Problems should be re-
ferred to qualified servicing personnel.

5.8.1 RECEIVER PROTECTOR TEST.

To determine if the receiver protector as-
sembly is operating perform the procedures
outlined below.

a. Energizethe transceiver and tune to re-
ceive at 2.0 MCS. Set FUNCTION switch at

USB.

b. Rotate TRANSMIT AUDIO control fully
counterclockwise.

¢. Connect an RF signal generator, such
as a HP-606A, to the ANTENNA connector
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on the rear panel using a coaxial cable. Set
the RF signal generator for 1 uvolt output at
2 MCS.

i CAUTION i

Do not key transceiver with RF signal
generator connected to ANTENNA con-
nector.

d. While monitoring the received RF signal
generator signal rotate the TRANSMIT AUDIO
control fully clockwise to the TUNE detent.
Observe that the received signal is no longer
present.

e. Set the FUNCTION switch at OFF. Dis-
connect the RF signal generator.

5.8.2 RECEIVER SENSITIVITY AND AGC
CHARACTERISTICS.

a. Set up transceiver to receive USB or
LSB at any frequency as discussed in OPER-
ATING section.

b. Connect signal generator to antenna
connector in place of antenna or coupler.

Connect AC VTVM between pins 4 and 6 of
43 REMOTE connector.

i CAUTION i

Do not key transmitter while signal
generator is connected to transceiver.

c. Turn RF GAIN control to maximum
clockwise position.

d. Adjust signal generator frequency for
maximum audio output reading on VTVM
with signal generator set for 0.5 uV output.
Record reading.

e. De-tune signal generator and note
noise output reading on VIVM.

The ratio of the first reading to the second
is the (S + N)/N ratio and should be no less
than 3.2 or 10 DB.

Tune generator back on frequency.

f. Turn generator output up to 0.2 volt.
Record VTVM reading.

The ratio of the step f reading to the step d
reading should be less than 10/1 or 20 DB.

5.8.3 TRANSMITTER OUTPUT AND MODU-
LATION.

a. Connect 200 watt, 52 ohm dummy load
and H.P. 410-C VITVM RF probe to antenna
comnector.

b. Tune transmitter for100 watts CW out-
put at14.5 MCS as discussed in OPERATING

section.

c. The transceiver meter should read 100
watts and the VI'VM should read 65-75 volts.
A minimum of 100 watts output should be
available from the transceiver. '

d. With dummy load and VITVM still con-
nected, change the FUNCTION switch to AM
and transmit a voice signal using microphone.
Listen to audio quality on a receiver. Audio
should be clear with no hum. The trans-
ceiver output meter should deflect when
speaking. The RF output should read be-
tween 30-45 volts (of carrier) on the VIVM
when not speaking.

5.8.4 FREQUENCY ACCURACY.

The frequency accuracy can best be checked
by receiving the AM time signals from a
frequency-standard-station such-as WWV,
WWVH, or CHU. When the transceiver is
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Figure 5.1 — Power Supply Voltage Test Points
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tuned to their known frequency on LSB or
USB, a zero-beat or near zero-beat should
occur,

5.9 POWER SUPPLY VOLTAGE
MEASUREMENTS.

Table 5.1 lists the approximate voltages
which can be measured at the outputs of the
various power supplies during receive opera-
tion. Figure 5.1 identifies the points to
which the VIVM probe can be attached for
these measurements. Chassis ground is
used as a reference for these voltages. Any
deviation more than 15% from the expected
readings should be investigated.

TABLE 5.1 — POWER SUPPLY VOLTAGE

MEASUREMENTS
TEST | VTVM EXPECTED
POINT | SET FOR READING
A +DC +900 VDC (OUTPUT)
B +DC +200 VDC (OUTPUT)
C +DC +12 VDC (OUTPUT)
C AC LESS THAN 10 MV
(RIPPLE)
D AC 6.3 VAC (OUTPUT)
E -DC -55 VDC (OUTPUT)
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SECTION VI
SERVICING

6.1 GENERAL.

The SERVICING section of this manual is
intended for use by persons qualified to per-
form advanced troubleshooting and repair for
this type of equipment. It covers procedures
for isolating the trouble to a functional
section of the transceiver and locating and
correcting faults within the functional section.
The functional sections are, for the most
part, built in separate assemblies, so that,
once a particular fault is narrowed down,
only one assembly will be involved in the
~ repair. This helps to simplify the trouble-
shooting procedure.

It is assumed that, prior to servicing, the
person using information in this section has
a thorough knowledge of the PRINCIPLESOF
OPERATION as discussed in SECTION IV,

6.2 POWER SUPPLIES.

It is assumed in this section thatthe problem
lies in the signal circuitry and thatthe power
supplies are functioning properly. Refer to
paragraph 5.9 for the power supply voltage
testing procedure. Should the power supplies
be faulty, they must be repaired before
continuing in this section. If power supply
failure is due to an overload in the signal
circuitry, it should be determined which
assembly is at fault, and its repairs should
be made before continuing. The SERVICING
section will not include detailed power
supply troubleshooting. These faults can be
located with the aid of the schematic dia-
grams.

6.3 TEST EQUIPMENT REQUIRED.,

The following test equipment is suggested
for servicing the RF-301 Transceiver:

RF VIVM - Boonton Model 91CA or equiv-
alent,

200 watt, 52 ohm dummy load.

RF Signal Generator - H.P. 606~A or equiv-
alent,

AC-DC VTVM - H.P. 410-C or equivalent.

Audio VTVM - Ballantine 314A, H.P. 400-D,
or equivalent.

Heterodyne Voltmeter - Bruel & Kjaer Type
2005,

Oscilloscope - Tektronix Model 515 or equiv-
alent.

Frequency Counter - H.P. 5242-L or equiv-
alent,

DC Power Supply - H.P, 721-Aor equivalent.

6.4 PRINTED CIRCUIT BOARD
REPAIRS.

These general rules should be observed
when replacing components on printed cir=-
cuit boards:

a. Do not apply high heats for excessive
periods.

b. Use heat sinks on semiconductor leads.

c. Use a tooth pick or wooden splinter to
clean melted solder from holes.

d. Do not force leads of components into
holes.

6.5 TEST POINTS.

During the troubleshooting procedures which
follow, it will be necessary to connect test
instruments to various points in the signal
circuitry. The individual circuit boards are
identified in figures 6.1 through 6.3.

Refer to table 1.2 for assembly reference
number information. Each assembly is illus-
trated by a component layout diagram nextto
its schematic diagram in section VIII. These
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diagrams show the component and printed
wiring (phantom view) layouts and inter-
connections of each assembly, as seen from
the component side. Points to which connec~-
tions are called for are identified in these
diagrams, Voltages are measured with ref-
erence to ground,

6.6 LOCATING THE FAULTY
FUNCTIONAL SECTION.

6.6,1 SYMPTOM RECOGNITION, Careful
consideration of the symptoms evident during
a failureis the mostimportant step in trouble-
shooting. Random checking of circuits, with no
orderly pattern or purpose, usually does not
help in troubleshooting complex equipment.
An attempt to elaborate onthe symptoms quite
often is a key to the areas to check first,
Transmitter failure (receiver operable) or
vice versa eliminates assemblies commonto
both transmit and receive modes such as the
RF Amplifier, Translator, Error Mixers,
Divider/Spectrum Generator, and Crystal
Oscillators, but not their associated signal
and power switching circuits, If one of these
common mode assemblies operates in one
mode but not the other, the fault probably
lies in the T/R or R/T line voltages, or
switching diodes and/or relays for that
assembly.

Simultaneous 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 func-
tions and frequencies may be affected.

Determine whether the transceiver is in-
operative in transmit and/or receive. If the
unit will not transmit but will receive, per-
form the signal tracing procedure in para-
graph 6.6.2. If the unit will transmit but
hot receive, perform steps in paragraph
6.6.3. If the unit will neither transmit or
receive, perform steps in paragraph 6.6.4.

If the signal voltage measurements taken are
considerably lower than they should be, the
problem most likely involves a stage with low

gain. Care must be taken, during measure-
ments, to determine that the readings are
actually signal readings and not oscillations
or injections from oscillators.

g CAUTION g

The miniature coaxial connectors are
easily damaged by abuse. 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 if it is making
a good connection before suspecting
that an assembly is at fault,

A few problems can be identified directly by
the symptoms discovered when operating the
transceiver. These are listed in table 6.0.
If one of these problems occurs, proceed
directly to the test procedure for that par-
ticular assembly to verify the fault.

6.6.2 TRANSMITTER FAILURE.

a. Remove top and bottom covers from
transceiver, Remove ALC assembly (para-
graph 6.18.4).

b. Connect dummy load to ANTENNA con-
nector J4.

c. Apply power, and set transmitter for
CW output at 2,555 MC with TRANSMIT
AUDIO control set at mid point. Key the
transceiver. CW sidetone should be present
at the speaker. Unkey transmitter and tune
PRESELECTOR control for maximum noise
output from speaker. Perform steps (d)
through (g) with transmitter keyed.

d. Disconnect P11 at translator and con-
nect P11 to signal generator set for 400 MV
output at 2.555 MC. Tune PRESELECTOR
and PA TUNE controls for maximum indica-
tion on transceiver output meter. If no
output, proceed to step e. If outputis 100W
watts or more, proceed to step g.

e. Connect RF VTVM to pin 11 of K1.
If indication is 400 MV, proceed to step f.
If no indication is present, check K1 and
coaxial cable no. 46.
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TABLE 6.0 — FAULT LOCATION CHART
FAULT SUGGESTED TROUBLE POINT
Completely dead . oo v v o v v eeeerteeceecocs Prime power fuse
No LSB. ¢ e v o v a0 o v Gt e e et LSB filter
NoUSBor CW. i v v vt vttt e e oo onoeenes USB filter
No AM receive .. .. .. e e e e e e AM detector
NO AM CATTI€re o ¢ o ¢ o o o s o s o o s oo oo v oo oo Carrier control amplifier
Operate only on AM receive. « . v e e v v e v v oo vt SSB modulator/detector
No CW transmit or sidetone. . . . ¢« e v o v v v v v CW oscillator
Failure on certain frequencies . . « ¢ « ¢ ¢ o o o v o & Associated crystal oscillator
No vernier tuning. « « « o v « v 0 0 o e v o e e e e e VFO or 1.1015 MC oscillator
Receiver overloaded, no
S-meter r€ading o « v s o s 0 o v o st r oo oo s oo AGC circuits
Transmitter output distorted
O SSB. ¢ v v et e e s s o s s oo s oo s s oo ossen ALC circuits
Transmitter output distorted
ON AM i v v o e v e v o 00 s s o s oo oosacsocsnsn ACC circuits
Transmitter output ok, no
meter reading. . « + « . . . . e e e e s e e e Output detector circuits
is in stages preceding Translator. Recon-
f_.__;__ 3 i\ nect P10.
5 6 7 8 ‘g
_—— = h. Unplug P22 at IF Amplifier and con-
o 10 1l 12 nect it to RF VTVM. Input signal at P22

®O@®

Figure 6.4 — Relay Terminals

f. Connect RF VTVM to output of RF
Amplifier at terminal E159. Slowly tune
PRESELECTOR for peak indication of 35
volts or more on VIVM. If no or low output
is present at E159, proceed to paragraph
6.9, If output is normal, proceed to para-
graph 6.8,

g. Unplug P10 at translator assembly, and
connect it to RF VTVM. Input signal level at
P10 from upper sideband filter should be
from 15 to 30 MV. A 10 MV signal will
result in an RF output from PA section of
at least 50 watts. If normal signalispresent,
problem is probably in the Translator T/R
or R/T diode switching circuits. Check the
voltages at Translator R/T terminal E62
(0 VDC) and T/R terminal E63 (12 VDC).
If no or low signal is present at P10, problem
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from Audio/Modulator should be at least
20 MV with TRANSMIT AUDIO control fully
clockwise. If this signal is present, problem
probably is in the upper sideband filter,
IF Amplifier transmit section, or associated
T/R or R/T switching circuits. If no or low
signal is present, problem is probably in
Audio/Modulator assembly or TRANSMIT
AUDIO control. Reconnect P22,

6.6.3 RECEIVER FAILURE.

a. Remove top and bottom covers from
transceiver. Connect dummy load to AN-
TENNA connector J4.

b. Apply power and tune transmitter for
100W CW output at 2.555 MC.

c. Disconnect microphone or CWkey from
transmitter, Connect a signal generator set
for a 10 MV, 2.555 MC signal to ANTENNA
connector J4 in place of dummy load. Set
RF GAIN fully clockwise.

d. Unplug P11 at Translator, and connect
it to RF VTVM. Vary output frequency of
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signal generator above and below 2.555 MC
while observing RF Amplifier output indica-
tion on RF VITVM. A peak indication of at
least 50 MV should be obtained. If not,
problem is in antenna transfer relay K4,
Receiver Protector assembly, RF Amplifier
transfer relay K1, or cabling. If this signal
is present, problem is in receive circuits
following RF Amplifier, Reconnect P11,

e. Connect RF VTVM to E167 on IF Am-~
plifier and short pin E on 0260 Board to
ground. With signal generator set for 1 MV
output, very slowly sweep its output frequency
above and below 2.555 MC while observing
Translator output on RF VIVM. A peak in-
dication of about 50 MV should be obtained.
If not, problem probablyisin Translator T/R
or R/T diode switching circuits. Check T/R
and R/T voltages at Translator terminals
E62 (12 VDC) and E63 (0 VDC). If this sig-
nal is present, problemis inrecieve circuits
following Translator. '

f. Setsignalgenerator for 50 MV output at
455 KC, and reconnect it to E167 on IF Am-
plifier. Unplug P22 at IF Amplifier, and
connect J22 to RF VIVM. Vary output fre-
quency of signal generator above and below
455 KC while observing IF Amplifier output
on RF VTVM. A peak indication of about
1000 MV £200 MV should be obtained. If it is
not, problem is in IF Amplifier receive cir-
cuits or T/R or R/T switching circuits., If
normal signal levels are present, problem is
in receive circuits following IF Amplifier. If
signal levels are excessive (audio distortion
present) and S-meter does not indicate, IF
Amplifier AGC circuits may be defective, If
excessive voltage does not decrease as sig-
nal generator is detuned, IF Amplifier re-
ceive stages may be oscillating. Reconnect
P22,

g. Connect Audio VITVM to terminals 4
and 6 of J3 REMOTE connector on rear of
chassis. Meter should read at least 1 volt
of audio output when signal generator is
tuned to about 455 KC. If audio is available
in all modes, but there is no speaker output
wi1';h speaker turned on and RECEIVE AUDIO
gain control turned up, problem probably

lies in Audio AMPLIFIER assembly,
RECEIVE AUDIO control, or speaker, If audio
is available only in AM mode, problem
probably lies in SSB detector, or lack of 455
KC injection, If output is available only in SSB,
problem lies in AM detector. If no audio
is available in any mode, problem probably
is in receive audio stages in Audio/Modulator
assembly.

6.6.4 TRANSMITTER AND RECEIVER
FAILURE. Simultaneous transmitter and re-
ceive failure usually indicates thefailureofa
common mode assembly such as the RF
Amplifier, Translator, Sideband Filters and/
or selection circuits, Audio/Modulator,
Crystal Oscillators, Error Mixers, Divider/
Spectrum Generator, or Frequency Standard.

The Translator is the mixing point of signals
from the RF or IF Amplifiers and of injection
voltages from the 11.6 MC Error Mixer,
and MC and 100 KC Oscillators, Tracing an
abnormal signal back to its source or a
normal output to the antenna load in the
transmit mode is the basis of the following
troubleshooting procedures for commonmode
failures.

a. Connect dummy load to ANTENNA con-
nector J4. Set transceiver controls for CW
tranmission at 2.555 MC with TRANSMIT
AUDIO control at midpoint. Key transmitter
while performing the following procedures.

b. Disconnect P11 at translator, and con-
nect P11 to signal generator set for 400
MV output at 2,555 MC. Tune PRESELECTOR
and PA TUNE controls for maximum indi-
cation on transceiver Output meter. If no
output, proceed to step c. If output is 50
watts or more, proceed to step e.

c. Connect RF VTVM to pin 11 of KI.
If indication is 400 MV, proceed to step d.
If no indication is present, check K1 and
coaxial cable No, 46,

d. Connect RF VTVM to output of RF
Amplifier at terminal E159. Slowly tune
PRESELECTOR for peak indication of 35
volts or more on VITVM. If no or low output
is present at E159, proceed to paragraph
6.9. If output is normal, check antenna
transfer relay K4.
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e. Disconnect following coaxial connectors
at Translator and connect them, in sequence
to an RF VTVM. Voltage indications should
be as shown:

1,) P7 (100 KC Oscillator injection
voltage) = 150 - 250 MV

2.) P8 (MC Oscillator injection volt-
age) = 250 - 650 MV

3.) P9 (11.6 MC Error Mixer injection
voltage) = 125 - 200 MV

4,) P10 (455 KC signal from upper
side band filter) = 15 to 50 MV

If either Oscillator injection voltage is ab-
normal, check that Oscillator circuit. If
only the 11.6 MC Error Mixer injection
voltage is abnormal, proceed with step {
below. If only the 455 KC signal from the
IF Amplifier (via the upper sideband filter)
is abnormal, proceed with step g below.
If both the 11.6 MC Error Mixer and 455
KC input voltages are abnormal, proceed
with step j below,

f. Low or lack of mixer injection voltage
at P9 indicates an .abnormal input to, or a
defective component in the 11.6 MC Error
Mixer. Disconnect, and leave disconnected,
the following coaxial connectors at the Error
Mixer, and connect them, in sequence, to the
RF VTVM. Voltage indications should be
as shown.

1.) P35 (1 KC Oscillator injection
voltage ) = 190 - 220 MV

2.) P42 (10 KC Oscillator injection
voltage) = 5to 7T MV

3.) P36 (MC Spectrum injection volt-
age) =1-1.5V

4,) P34 (MC Oscillator injection volt-
age) = 20 - 50 MV

5.) P33 (100 KC Oscillator injection
voltage) = 30 to 45 MV

Connect RF VTVM to terminal E165 on
Error Mixer. Indicated 100 KC Spectrum
injection voltage should be between 50 and
80 MV. Reconnect P33 through P36 and P42,
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If any of the Oscillator injection voltages are
abnormal, check that Oscillator circuit. If
either Spectrum injectionvoltage is abnormal
check the associated circuits in the Divider/
Spectrum Generator.

g. Low or lack of 455 KC input signal to
the Translator at P10 in CW transmit mode
indicates a defective upper sideband filteror
filter selection circuit, or an abnormal input
to or defective component inthe IF Amplifier.
Connect RF VTVM to terminal E167 on IF
Amplifier. Indicated 455 KC IF Amplifier
output signal level should be at least 110 MV.
If this voltage is normal, the problem is in
the upper sideband filter or selection circuits.
If the voltage is abnormal disconnect lead
from E167 and check it for shorts. If none,
disconnect coaxial connector P22 from the IF
Amplifier, and reconnect it to the RF VTVM.
Indicated 455 KC output signal from the Audio/
Modulator should be at least 20 MV, If this
voltage is normal, the problem is in the IF
Amplifier. If the 455 KC output voltage is
abnormal, the problem is probably in the
Audio/Modulator, an abnormal input to, or
component in the 455 KC Error Mixer. To
determine which, proceed with step h.

h. Disconnect coaxial connector P17 and
connect RF VIVM to J17 on 455 KC Error
Mixer. Indicated 455 KC injection output
voltage should be between 200 and 300 MV,
If this voltage is normal, the Audio/Modula-
tor or coaxial cable between the Audio/
Modulator and 455 KC Error Mixer is prob-

ably defective. If the voltage at J17 is

abnormal, proceed with step 1.

i. Low or lack of 455 KC output (except in
AM receive) at J17 indicates an abnormal
input to or defective component in the 455
KC Error Mixer. Disconnect following co-
axial connectors at the Error Mixer, and
connect them in sequence to the RF VTVM.
Voltage indications should be as shown.

1.) P12 (1 KC Oscillatorinjectionvolt-
age) = about 50 MV

2,) P13 (10 KC Oscillator injection
voltage) = about 150’

3.) P14 (10 KC Spectrum injection
voltage) = 30 to 50 MV

4,) P15 (1 KC Spectrum injection volt-
age) =5.5to 7.5 MV
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If either Oscillator veltage is abnormal,
check that Oscillator. If neither Spectrum
voltage is abnormal, check the associated
circuits in the Divider/Spectrum Generator.
If all inputs are normal, the problem is in
the 455 KC Error Mixer.

jo Low or lack of Error Mixer injection
voltages at the translator at both P9 and
P10, with normal MC and 100 KC Oscillator
injection voltages present, indicates a defect
in either the 10 KC, 1 KC, or VFO Oscil-
lators which have outputs to both Error
Mixers, or a defect in the Divider/Spectrum
Generator, or Frequency Standard, affecting
one or more of the two Spectrum Generator
outputs to each Error Mixer.

6.7 LOCATING THE PROBLEM
WITHIN THE FUNCTIONAL
SECTION.

The remaining major paragraphs of this

section contain detailed test, alignment, and

removal-installation procedures for each
assembly.

6.7.1 TEST PROCEDURES. Once the prob-
lem has been narrowed down to one functional
section or assembly, a stage by stage check
of stage inputs and outputs in logical order
should isolate the problem to one or more
stages.

When checking individual stages for signals,
assume that the stages, if faulty, are either
not operating or are operating at reduced
performance., The following tests will be
conducted on the basis of presence or absence
of normal signal, Normal signal levels for
each stage of an assembly are given in the
voltage table for each assembly, Since these
signal levels may vary somewhat from setto
set and according to many conditions, only be
comparing signal levels from stage to stage,
during progress in the procedure, can it be
determined if a stage is operating at reduced
performance,

The procedures will also involve checking for
mixer injections, since their absence will
indicate that the problem lies in the circuits
responsible for the injections and not in
the mixer where the problem was discovered.
Refer to the test procedures for such related
assemblies, when necessary. In checking
mixers, care is required to determine that

the level measured is of the desired signal,
since there are injections from other as-
semblies involved which will also show up
at the test points.

It is assumed that the operating voltages and
proper control voltages are applied to the
stages being tested. If, however, it is found
that none of the stages of an assembly are
operating, the dc voltages should be checked.

During performance of the following test
procedures, refer to the respective sche-
matic and layout diagrams in SECTION VIII
and the signal block diagram, figure 4.6,

f CAUTION,,%

Care must be exercised, when checking
transistor circuitry, nottoaccidental-
ly short the leads to the case or
surrounding circuitry. This might des~
troy the transistor.

The component side of the printed circuit
board assemblies is, in most cases, suf-
ficiently accessible to permit testing of the
individual stages of an assembly with it
installed in the transceiver. However, por-
tions of the 455 KC Error Mixer, IF Ampli~-
fier, and Audio/Modulator assemblies are
inconvenient to reach, and complete testing
of these assemblies requires their removal,
The use of coaxial and multiconductor ex-
tension cables (RF-318) for connection of
RF, control, and power supply voltages to
these assemblies after their removal from
the transceiver will facilitate testing them,

Because of the complex interconnectionofits
three sub-assemblies, as well as the relative-~
ly complex removal, disassembly, assembly,
installation, and mechanical alignment pro-
cedures involved, the RF Amplifier assembly
is tested as a unit and in place in the trans-
ceiver,

Portions of the MC and 100 KC Crystal
Oscillator assemblies are also inconvenient
to reach for testing; however, these portions
normally become accessible when the as-
sembly is detached from the front panel with
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its wiring (except ground leads) left con-
nected.

The Audio Amplifier is inaccessible when
mounted in the chassis, but may be removed
and reconnected to its cable for testing
without being reinstalled.

6.7.2 VOLTAGE AND RESISTANCE MEA-
SUREMENTS. Tables 6.1 through 6,17, in-
cluded with the procedures for their respec-
tive assemblies, contain DC and AC voltage
and certain resistance measurements forthe
vacuum tubes and transistors used in the
RF-301 transceiver. The waveforms in fig-
ures 6.6 through 6.21 present more detailed
AC voltage information for the Divider/
Spectrum Generator than VTVM readings,
and with the exception of the RF output level
of each of the spectrum generators. AC
VTVM readings are not included in the table
for this assembly. Table 6.18 contains wave-
forms for the 12 VDC and 24 VDC Power
Modules. The tubes and transistors of each
assembly of the RF-301 transceiver are
listed in the tables identified by the assembly
number, preceded by the number 6. Unless
otherwise specified in the Notes column,
voltage measurements were made with the
test equipment listed below, with the trans-
ceiver tuned to 2.555 MC in the CW receive
mode, with RF Gain set fully clockwise, with
SPEAKER switch on, and with 115 volt 60
CPS power input. If supply and other voltage
measurements are made in the transmit
mode when it is not specified, somewhat
lower readings will result. Resistance read-
ings are given only for vacuum tube stages.
All readings are typical, but they may vary
from set to set. Such factors as line voltage,
drive level intransmit, audio levelinreceive,
and input signal in receive may affect read-
ings. Spaces marked ‘‘X’’ are readings that
have been omitted because of insignificance.

Test equipment used is as follows:

RF voltage measure - Boonton 91C VIVM
ments

Low level AC volt- - Ballentine 314C
age measurements VIVM
Other AC-DC volt- - HP 410C VIVM

age measurements
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Resistance meas- - HP 410C VIVM
urements
Waveforms - Tektronix 515
Oscilloscope

6.7.3 ALIGNMENT. The alignment proce-
dures describe the electrical alignment of
the various assemblies in the transceiver.
The set-up conditions are specified in the
procedures.

In most cases, the alignment will already be
very close to being correct, and only touch-
up is required. In other cases, where a
stage has been repaired, only a few of
the alignment components need be adjusted.
Random adjustments are not advisable, Care-
ful thought should be given to determining
which adjustments are actually necessary.
These adjustments should then be done care-
fully according to the alignment procedures.

6.7.4 ASSEMBLY REMOVAL AND INSTAL~-
LATION. The removal - installation pro-
cedures for each assembly include neces-
sary disassembly and assembly instructions,
and mechanical alignment required during
assembly and installation.

Reference to some location on the trans-
ceiver (such as upper, top, lower, etc.) are
made with respect to its normal, upright
position, regardless of the position it may
be in during the performance of the par-
ticular procedure involved. Screws desig-
nated as securing PC boards or other as-
semblies in place, are ordinarily used with
other common hardware items such as lock
and flat washers, etc. Requirements for such
items can normally be determined by in-
spection and are not given.

6.8 POWER AMPLIFIER
(PA) SECTION

6.8.1 PA SECTION ANDOUTPUT NETWORK
TEST PROCEDURE.,

a. Remove top and bottom covers from PA
Section. Inspect PA Section components for
visible evidence of overheating. Checkalign-

"ment of S6 switch contacts with MC fre-

quency dial set in 2 MC position. All contacts
of the rear decks of sections A and B
should be engaged with S6 in this position.
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b. Using CW receive mode, tune receiver
to 2.555 MC. Approach this frequency from
low end of 2 MC Band when tuning PRE-
SELECTOR control, and tune it formaximum
noise from speaker.

c. Set PA TUNE controlto 2.5 MC position.
Set TRANSMIT AUDIO control fully CCW,
Connect dummy load (52 ohm, 200 watt) to
ANTENNA connector J4 on rear of trans-
ceiver.

d. Using data given in Table 6.1 {para.
6. 8. 2), check DC voltages of V1, V2, and
V3. Repair any defective circuitry before
proceeding to next step.

e. Key transmitter and with PA BIAS
ADJUST switch, S7 (left, rear corner of
bottom of transceiver) depressed, adjust
MIN, PA CURRENT potentiometer R4 (right,
center of bottom of transceiver) for S9
indication on front panel S-meter.

f. With PA BIAS ADJUST switch, S7 de-

pressed, adjust TRANSMIT AUDIO control
CW to obtain indication of +60 on S meter.
If this indication cannot be achieved, check

RF Amplifier input to filter F14 at term-
inal E69.

g. Obtain +60 indication on S meter as in
step f, above, and adjust PA TUNE control
for null indication on S meter. If null occurs
at proper (2.5 MC) point on PA TUNE dial,
the PA is loading properly and the defect
is probably in the output detector metering
circuit (Q3, etc.). If the null occurs at
about 3 MC instead of 2.5 MC position, look
for shorted components in output network
on bandswitch S6 section B, or in RF lines
to antenna. If no nuli occurs, and the RF
plate voltage of V1, V2, and V3 is less than
70 volts, look for an open circuit in L6,
or a short in C20 or bandswitch S6 section
A components.

6.8.2 PA SECTION VOLTAGE AND RESIST-
ANCE MEASUREMENTS.

DC voltages and resistance readings for the
stages in the PA Section are given in Table
6.1.

TABLE 6.1 — MAIN FRAME VOLTAGE CHART

PIN Vi, V2, V3 Q1 Q2 Q3 NOTES
DC VOLTAGES (a)

1/E 3.4V 12.2'V 13.2V 0

2/B 6.3 VAC 13.2V 13.6 V 0 AC Heater

3/C 205 V 13.9V 13.9V 12.0 V

4 3.4V

5 -55 V

6 3.4V

7 (Y

8 Y

CAP 780 V

(@) V1, V2, V3 voltage readings taken in transmit mode with TRANSMIT AUDIO control

fully ccw,
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6.9 RF AMPLIFIER.

6.9.1 RF AMPLIFIER TEST PROCEDURE.
The RF Amplifier’s relatively complex re-
moval procedure, plus the difficulty of testing
it outside the transceiver make it highly
desirable to isolate a problem within it to
the stage level, and if possible, to the com-
ponent level, before removing the assembly.
It is assumed that tubes V1 and V2 have
been checked and found good.

a. Set transceiver for operation in CW
mode at 2,555 MC with TRANSMIT AUDIO
control fully CCW. Connect a dummy load
(52 ohm, 200 watt) to antenna connector J4.
Set PA TUNE control to 2.5 MC position,
Refer to Table 6,2 and check DC voltages
at pins at V1 and V2.

b. Remove bottom cover from RF Ampli-
fier, Connect a signal generator, set for 3
volt output at 2,555 MC,to E159 on RF Ampli-
fier board (162-0260) through a .01 uF
capacitor and a 1000 ohm resistor. Connect
RF VTVM to E159, and with transmitter
keyed, adjust PRESELECTOR control for
peak indication on VTVM, (If peak reading
cannot be obtained, problem is in 14/S1-D
circuits.) If peak indication is about 2.0
volts, reduce signal generator output to zero.
Press PA BIAS ADJUST switch, S7 (left,
rear corner of bottom of transceiver), and
with transmitter keyed, adjust R4 (right,
center of bottom of transceiver) for S9
indication on S/Output meter. Slowly increase
signal generator output to obtain indication
of +60 on meter, then adjust PA TUNE
control for a null on meter. Release S7.
The PA stage is now properly tuned for
step c.

c. Connect signal generator through.01uF
capacitor and 1000 ohm resistor to E158
on RF Amplifier board (162-0260). Connect
RF VTVM to E158. Reset generator for 2V
output and key transmitter, Re~tune the PRE~
SELECTOR for peak indication on VTVM.
(If peak reading cannot be obtained, problem
is in L3/81-C circuits.) If peak indication
is about 1.5 volts, check the front panel S
meter for power output. If no output is
indicated, the trouble is in stage V2circuits.
If 75 watts or more is indicated, the trouble
is in stage VI input circuits L1/S1-A and
L2/S1-B. Proceed to step d to check the
input circuits,
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d. Remove V1. Set signal generator for
3 volts output at 2.555 MC and connect
through .01uF capacitor and 1000 ohm re-
sistor to indicated check point in steps (1)
through (4) in succession. Connect RF VTVM
to same checkpoints. Key transmitter (except
in first step) and tune PRESELECTOR control
for peak VIVM indication in each step. The
VTVM peak voltage should be about the mini-
mum shown. If it is not, the indicated cir-
cuits are probably defective.,

(1) Pin 9 relay K1 (L1/S1A circuits),
2.3 volts.

(2) Terminal E156 (L2 and S1~-B cir-
cuits), 2.0 volts.

(3) Terminal E158 (L3 and S1-C cir-
cuits), 2.3 volts.

(4 Terminal E159 (L4 and S1-D cir-
cuits), 2.0 volts. Replace V1.

Note

If the signal traces through the RF Am-
plifier assembly correctly on transmit,
but the RF Amplifier does not amplify
the signal properly on receive, the
problem may be t’ransfer relay K1 or
AGC Stage Q1. Test the Q1 AGC am-
plifier output in the following step. If
the problem occurs on only certain
frequencies, repeat the tests using
one of the inoperative frequencies.

e. Connect DC VTVM to the junction of
R8 and the collector of Q1. If the S-meter
has a reading above zero, there should be
a negative voltage at the test point. If the
S-meter reads 0, the measurement at the
test point should read +0. 200.

If the receiver overloads on strong signals,
and there is no S-meter reading, the prob-
lem probably lies in the AGC section of the
IF Amplifier assembly and not in the AGC
amplifier Q1. Refer to the IF Amplifier Test
Procedure.

6.9.2 RF AMPLIFIER VOLTAGE AND RE-~
SISTANCE MEASUREMENTS.

DC and AC Voltage readings for the RF
Amplifier tube and transistor stages, and
resistance readings for the tube stages are
given in Table 6.2,
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TABLE 6.2 — RF AMPLIFIER VOLTAGE AND RESISTANCE CHART

PIN Vi V2 Q1 NOTE
DC VOLTAGES
1/E +0.200 V 2.7V +0.200 V
2/B 1.8V +0.150 V 15V
3/C 0 Vv 2.7V +0.200V
4 0 Vv 0 Vv
5 210 Vv 0 Vv
6 160 V 0 Vv
7 1.8V 210 V
8 210V
9 2.7V
AC VOLTAGES
1/E 44V 8 V X V1, V2 - Transmit mode
2/E X
3/C 0 Vv X .
4 6.3V 0 Vv V1 - 60 CPS
5 8.4V 0 Vv V1 - Transmit mode
6 6.3V V2 - 60 CPS
7 ‘42 \Y V2 - Transmit mode
9
RESISTANCES
1 350 K 100
2 100 180 K
3 0 100
4 0 0 All resistance measurements taken
5 24 K 0 with negative ohmmeter lead con-
nected to ground.
6 20 K 0
v 100 22 K
8 22 K
9 100
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6.9.3 RF AMPLIFIER ALIGNMENT PROCE-
DURES.

There are three procedures involved in RF
Amplifier alignment: tracking tuned circuits,
setting amplifier bias, and adjustingthe feed-
back circuit. Tracking is critical and should
be done only when absolutely necessary. Bias
and feedback circuit adjustments should be
made any time tubes are changed. If track-
ing is to be done, setbias and feedback before
tracking.

6.9.3.1 BIAS ADJUSTMENT.

a. Set transceiver to receive with a zero
S~-meter reading.

b. Connect DC VTVM to the collectorof Q1.

c. Set R31 for+0.200volts on VIVM with
zero S-meter reading.

6.9.3.2. FEEDBACK CIRCUIT ADJUST-
MENT.

a. Connect feedback detector test circuitto
terminals E157 and E158. See figure 6.5.

IN270 IMH
h M " O+
DC.
o o
L3 VOLTMETER
P4 IMH
O— _{YTmM & - O—

RF AMPL I .Oll

CHASSIS —

Figure 6.5 — Feedback Detector Test Circuit

b. Unplug P30, and connect signal genera-
tor to it through a .01 uF capacitor. Set
generator for 1 volt output at 8 MCS.

¢c. Connect a DC voltmeter to the detector
circuit as shown in figure 6.5.

d. Place the FUNCTION switchon STAND-
BY. Set the FREQUENCY dials for 8 MCS.

e. Tune PRESELECTOR for maximum
reading on voltmeter. Voltmeter shouldbe on
lowest range.
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f. Adjust C51 to null this voltmeter
indication.

g. Remove test setup, and reconnect P30.

6.9.3.3 TRACKING.

a. Remove top and bottom covers, and
stand transceiver up on left hand side.

b. Connect a dummy load and RF VTVM
probe to transceiver antenna connector J4.

¢c. Provide temporary fan for cooling PA
compartment. Fan should be placed near
under side of chassis and provide steady
stream of air.

d., Disconnect P46, Connect RF signal
generator output through a 4.7K resistor to
terminal 9 of K1, the transmit RF Amplifier
input.

e. Unplug P30, and short the center pin of
J30 directly to ground. Be careful not to
damage the connector.

f. Preset all RF Amplifier variable tuning
capacitors to their mid-range settings
according to the diagram in figure 6.6.

Figure 6.6 — Variable Capacitors Shown at Maximum
Capacitance Settings

g. Set signal generator for approximately
50 MV CW output at 2.000 MCS.

h. Set transceiver FREQUENCY controls
for 2.000 MCS. Turn function switch to USB
position.
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Note

It will be necessary several times dur-
ing the next steps to obtain a signal
output from the PA stage to use as a
tuning indication, Each time, key the
transceiver and tune both the PRE-
SELECTOR and the PA TUNE controls
for maximum output as read on the
VTVM. It will be necessary to adjust
the output level of the signal generator
to maintain a maximum of 50 volts
RF output from the PA stage to useas
an indicator of tuning. Do not exceed
this level, as it may cause needless
heating of the PA tubes. At first, very
little output may be evident. As tuning
progresses it will take less generator
output (about 100 MV) to drive the
amplifiers to the desired output level.

i. Set the PRESELECTOR dial to the
counterclockwise stop, and thenturnknob 1/4
turn clockwise.

j. Key transceiver, tune PA TUNE control
for maximum output, and adjust L1 through
14 for maximum output. The positions of the
slugs should be fairly even from coil to coil.
Make sure tuning capacitors are all at half
capacitance. Refer to figure 6.6.

k. Set FREQUENCY controls and signal
generator to 5.500 MCS, Tune PRESELEC-
TOR and PA TUNE controls for maximum
output. Adjust coil slugs L1 through 14 for
maximum vresponse, Only a small tuning
excursion should be necessary to make the
four coils peak at one setting of the PRE-
SELECTOR control.

1. Set signal generator for 8.200 MCS.
Peak PRESELECTOR and PA TUNE controls.
Adjust C1, C13, C20, and C28 for maximum
response.

m. Adjustments in steps k and 1 interact
with each other. These steps should be
repeated until no further retuning is neces-
sary.

CAUTION

In the following steps, be careful not
to disturb the settings of the coils and
capacitors previously tuned.

n. Set signal generator and FREQUENCY
controls to 2.200 MCS. Peak PRESELECTOR
and PA TUNE controls. Adjust C36, C37,
C38, and C40 for maximum output.

o. Set signal generator and FREQUENCY
controls to 4.500 MCS. Peak PRESELECTOR
and PA TUNE controls for maximum output.

- Adjust C4, C16, C23, and C31 for maximum

output.

p. Set signal generator and FREQUENCY
controls to 15 MCS (14.999). Peak PRE-
SELECTOR and PA TUNE controls for maxi-
mum output. Adjust C6, C18, C25, and C33
for maximum output.

q. The PRESELECTOR knob setscrews
can be loosened, and the knob can be set
to make the scale read accurately at any
desired frequency. The frequency scale for
the PRESELECTOR is intended to be ap-
proximate. A little experimenting may be
necessary if it is desired to make the dial
as accurate as possible over the entire
frequency range of the transceiver.

6.9.4 RF AMPLIFIER ASSEMBLY RE-
MOVAL AND INSTALLATION PRO-
CEDURES.

The majority of repairs to the RF Amplifier
assembly will probably be required to the
band switch and main amplifier PC boards.
The former cannot be removed without
removing the entire RF Amplifier assembly;
however, the main amplifier PC board can
be removed separately, and instructions for
it’s removal and installation precede those
for the entire RF Amplifier assembly. The
entire assembly shouldbe removed for repair
only when tests have definitely isolated
defects requiring repair to the band switch
or coil board sub-assemblies. Replacement
of the coil tuning slugs can be made without
removal of the entire amplifer assembly, and
these procedures also precede those for the
entire amplifier assembly.

6.9.4.1 REMOVAL OF RF AMPLIFIER PC
BOARD.

a. Removal of Compartment Covers.

1.) Remove six screws securing cover
of bottom PA tube section and remove cover.
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2.) Remove six screws securing cover
of bottom of RF Amplifier assembly and
remove cover.

3.) Remove two screws securing cover
of bottom of MC Oscillator assembly and
remove cover, bending ground lug outward
to clear cover.

b. Removal of PA TUNE Extension Shait.
1.) Rotate PA TUNE control fully CCW.

2.) Rotate PA TUNE control as neces-
sary to loosen both Allen screws in nylon
couplers on front and rear of extension shaft.

3.) Work extension shaft forward into
front coupler, and work rear coupler forward
onto extension shaft to clear end of tuning
shaft projecting from PA HIGH VOLTAGE
section.

4,) Swing rear of extension shaft up-
ward, and work front couplerfree of PATUNE
control drive shaft and remove extension
shaft.

c¢. Removal of PC Board.

1.) Unsolder three coaxial leads from
PC board terminals E155-E156, E157-E158,
and E159-E160.

2.) Unsolder black ground lead from
metal tube shield base at socket of V1.

3.) Remove screw at each corner of
PC board and in its center.

4,) Feed three coaxial cables discon-
nected in(1) above back through their respec-
tive holes in PC board, and remove PCboard.

6.9.4.2 REPLACEMENT OF RFAMPLIFIER
PC BOARD.

a. Replacement of PC Board.

1.) Insert end of coaxial cable from
L2 on coil board into hole in upper corner of
PC board near socket of V1, and solder
center conductor to E156 and shield lead to
E155.
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2.) Insert coaxial cable from L3 on
coil board into hole in upper center of PC
board near socket of V1, and solder center
to E158 and shield lead to E157.

3.) Imsert coaxial cable from I4 on
coil board into hole in upper corner of PC
board near socket of V2, and solder center

conductor to E159 and shield lead to E160.

4,) Solder black ground lead to metal
tube shield base at the socket of V1.

5.) Install screw in each corner and
center of PC board.

b. Replacement of PA TUNE Extension
Shaft.

1.) Rotate end of tuning shaft projecting
from PA HIGH VOLTAGE section fully CCW,
then slightly CW to position flat spot on end
upward.

2.) Install nylon coupling on one end of
PA TUNE extension shaft on PA TUNE control
shaft. Press nylon coupling onto rear of
extension shaft far enoughtopermitinstalling
this coupling on L6 tuning shaft projecting
from PA HIGH VOLTAGE section.

3.) Press nylon couplings on both ends
of extension shaft outward until shaft turns
freely.

4,) Rotate extension shaft CCWtoposi-
tion one of Allen screws in nylon coupling
over flat spot in PA section shaft, and tighten
both Allen screws in both nylon couplings.

5.) Rotate PA TUNE control fully CCW
and loosen set screw in indication ringunder
control knob. Rotate ring to position pointer
to reference mark on front panel (slightly
CCW from 2MC position), and tighten set
screw.

c. Replacement of Compartment Covers.

1.) Position cover on bottom of PA
tube section, and install six screws securing
it in place.

2.) Position cover on botton of RF
Amplifier assembly, and install six screws
securing it in place.

3.) Position cover on bottom of MC
Oscillator assembly, and install two screws
securing it in place.
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6.9.4.3 REMOVAL OF RF AMPLIFIER AS-
SEMBLY.

a. Decoupling of Band Switch Shafts in PA
and MC Oscillator Assemblies,

1.) Remove covers asdescribed inpara-
graph 6.9.4.1 (a).

2.) Rotate MC Oscillator control as
necessary to permit loosening of two set
screws in shaft collar in front of phenolic
board separating PA switch, S6, sections
A and B,

3.) Set MC Oscillator control to 2MC
position; slide PA switch S6 shaft backward,
using care not to damage wiring to relay K4;
and remove nylon coupling between PA and
RF amplifier switch shafts,

4.) Press on nylon shaft coupling be-
tween the RF amplifier and MC oscillator
switch shafts to slide former rearward until
coupling is flush with front edge of RF
amplifier chassis.

b. Decoupling PA TUNE and PRESELEC-
TOR Shafts in RF Amplifier and PA Section.

1.) 'Remove PA TUNE Extension shaft
as described in para. 6.9.4.1 (b).

2.) Rotate PRESELECTOR control fully
CCW and then slightly CW to position coupler
bar on front panel control shaft vertically.

c. Disconnection of Wiring in Lower Sec-
tions of RF Amplifier and PA,

1.) Unsolder white/yellow PA grid lead
from green standoff, E69, in front of ACC
board. Pull this lead through large rubber
grommet down into RF amplifier coil board
section.

2.) Unsolder ground wire from ground lug
located at lower center of rear of RF ampli-
fier section.

3.) Unsolder white/black wire from feed-
thru post, E70, located next to ground lug in
step 2 above.

d. Disconnection of Wiring to Upper Sec-
tion of RF Amplifier.

1.) Disconnect coaxial cable connector,
P30, from front wall of PA HIGH VOLTAGE
section,

2.) Disconnect coaxial cable connector,
P46, on front wall of RF amplifier chassis,

3.) Disconnect five pin plug, P31, by
pulling it upward from RF amplifier PC
board (162-0260),

4.) Unsolder following leads from trans-
fer relay, K1, and vicinity (See fig. 6.4
for K1 pin number): -

a.) Unsolder coaxial cable/shield lead
from ground lug under screw mounting relay,
K1, to front wall of RF amplifier assembly.

b.) Unsolder center conductor of same
coaxial cable from pin 8 of K1.

c.) Unsolder white/black/yellow wire
from pin 14 of K1.

d.) Unsolder blue wire from standoff
next tc K1,

e. Physical Removal of RF Amplifier
Assembly,

1.) Remove six Allen screws securing
RF amplifier assembly to chassis.

2.) Check that nylon coupler on front
end of band switch shaft does not extend
beyond wall of RF amplifier assembly, and
that coupler bar on rear of PRESELECTOR
control shaft is positioned vertically.

3.) Remove RF amplifier assembly by
lifting it upward while guiding P31 cable
assembly into notch in edge of mounting
flange on side of RF amplifier assembly and
working cable against chassis,

6.9.4.4 DISASSEMBLY OF RF AMPLIFIER.

a. Removal of Bandswitch PC Board As-
semblies,

1.) Remove coupler on rear of band-
switch shaft and remove shaft through front
(A section end) of assembly,

2.) Remove three screws securing ends
of chassis-shields between switch sections
to outside shield, remove six screws securing
outside shield to assembly chassis, and re—
move outside shield.
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3.) Remove ground lugs of chassis-
shields between switch sections A and B,
between B and C.

4,) Unsolder leads from four terminals
L1 and L2 sections of coil board.

5.) Remove 2 screws securing chassis-
shield between sections A and Bto RY¥ Ampli-
fier chassis. Pull PC board assembly back
slightly, and unsolder coaxial cable from
section B PC board. Remove bandswitch
PC board assembly.

6.) To separate the A and B section
PC boards for slight repairs, unsolder C9,
Cc10, C11, & C12 from their connections on
section B PC board.

7.) Remove the retaining screws, nuts,
lock washers, and spacers at each corner
of the boards.

8.) Remove ground lug on the chassis
shields between sections C and D, and follow
the procedure in steps (4) and (5) above
applying them to sections C and D instead
of A and B.

9.) Remove bandswitch PC board as-
sembly,

10.) To separate the C and D section
PC boards slightly for repairs, remove the
retaining screws, nuts, lock washers, and
spacers at each corner of the board.

b. Removal of RF Coil Board Assembly
Removal of the coil board assembly is re-
quired only to replace one of the coils.
Other components, including ferrite tuning
slugs, can be replaced without removal of the
coil board.

1.) Remove bandswitch PC board as-
semblies as above.

2.) Remove two screws fastening cen-
ter shield to assembly base, and remove
shield.

3.) Remove four screws at corners of
coil board, andusing cautionto avoid breaking
tuning slugs, remove coil board, Removal
of three coaxial cables still attachedto board
is not required for repair.

6.9.4.5 REASSEMBLY OF RF AMPLIFIER
ASSEMBLY

a. Installation of RF Coil Board
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1.) Position coil board over slugs with
trimmer capacitors toward side of the am-
plifier assembly and beginning with one of end
slugs and proceeding in sequence, insert four
tuning slugs in sleeves in coil forms, and
then lower coil assembly onto amplifier chas-
sis.

2.) Install four screws fastening cor-
ners of coil board to four spacers.

3.) Solder three coax cables to coil
board as follows (see fig.8.1).

a.) Connect coaxial cable no. 1 center
conductor to pin 3 and shield lead to pin 2
on L1.

b.) Connect coaxial cable no. 2 center
conductor to E171 and shield lead to E134.

c.) Insert coaxial cable mno. 3 through
outside hole in C40 and solder an insulated
ground lead from its shield to pin 2 of L4.
Solder the center conductor to E127.

4,) Check operation of tuning slug rack
mechanism,

5.) Position shield between sections B
and C, and install 3 screws securing same,

6.) Install bandswitch sections A and B,
and C and D assemblies as per instructions
in para. 6.9.4.5 (b).

b. Installation
semblies.

of Bandswitch PC As-

1,) Set switch wiper arms of both sec-
tions to 2 MC positionas shown onbandswitch
section D in fig. 8.1.

2.) Using the sections A and B assembly
as a guide for assembling sections C and D,
or vice versa, mount section A or C board
on side of chassis-shield away from flanges,
using 9/16°’ spacers, and mount section Bon
D board on opposite side using 1/4 inch
spacers.

3.) For sections A and B, insert leads
from C9, C10, C11, and C12 through the
proper holes in section B PC board; and
solder C9 lead to E103, C10 lead to E105,
C11 lead to C107, and C12 lead to E109,

4,) Insert PC board assembly intoplace
on RF Amplifier chassis leaving PC board
assembly back from coil board sufficiently
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to solder coaxial cables to the PC boards as
follows:

a.) Connect center conductor of coaxial
cable adjacent to section A to E171 and
shield lead to E172 on coil board.

b.) Connect center conductor of coaxial
cable adjacent to section Bto #114, and shield
lead to E115 to section B board.

c.) Connect center conductor of coaxial
cable adjacent to section C to E121 and
shield lead to E122 of section C board.

d.) Connect center conductor of coaxial
cable adjacent to section D to E128 and
shield lead to E129 on section D board.

5.) Push assembly info position against
coil board and insert two retaining screws
through holes in RF Amplifier PC board.

3.) Connect white, bare, yellow, and
green wires from PC boards A throughD re-
spectively to listed terminals on coil board
(162-0250) in sequence given:

a.) White to E134, E138, E142, and E146,
b.) Bare to E172, E175, E178, and E181.

c.) Yellow to E171, E174, E177, and
E180.

d.) Green to E170, E173, E176, and
E179.

7.) Install ground lugs on three shields
between sections A-B, B-C, and C-D.

8.) Position outside shieldon RF Ampli-
fier chasis, and install 6 retaining screws.

9.) Insert switch shaft from outside
shield end of switch assembly; and install
coupler bar, tightening one set screw on flat
area of shaft.

6.9.4.7 INSTALLATION OF RF AMPLIFIER
ASSEMBLY

a. Preliminary Mechanical Alignment,

1.) Set MC Oscillator control knob to 2
MCS.

2.) Position wiper of bandswitch section
D to 2 MC position as indicated on fig. 8.1.

3.) Install nylon coupler on section A
end of switch shaft and position it flush with
front of RF amplifier assembly.

4,) Install nylon coupler onsame end of
RF coil (slug) tuning rack control shaft; and
rotate it fully CCW, and then CW to position
slot in nylon coupler vertically.

5.) Ascertain that shaft in PA MC
selector switch is inserted rearward far
enough to engage both sections A and B, and
then rotate switch shaft to engage all 6
contacts, (including common) on rear of both
sections A and B with their respective wiper
arms.

6.) Set PRESELECTOR controlknobon
front panel to lower end of 2 MC band, then
rotate CW to position coupler engaging bar
(on end of shaft) vertically to match position
of nylon coupler in step (4) above.

7.) Set PA TUNE control knob on front
panel to reference line just CCW from lower
end of 2 MC band position (above the ‘A’ in
““PA TUNE?”’),

8.) Rotate tuning shaft in PA coil L6
fully CCW, then rotate CW to position flat
spot up.

b. Mechanical Installation of RF Amplifier
Assembly and Upper Section Tuning Com-
ponents,

1.) Lower RF Amplifier assembly
through hole in PA section of transceiver,
while insuring that:

a.) The cable, which plug P31, is
part of, is guided into notch in transceiver
chassis on outside edge of amplifier hole
and into notch on outside edge of RF Am-
plifier chassis.

b.) Clearance 1is adequate for
couplers on both ends of bandswitch shaft.

2.) Mate nylon coupler of RF coil (slug)
tuning rack control shaft with coupler bar on
end of PRESELECTOR control shaft.

3.) With amplifier properly seated,
check clearance of cable 46, that of plug
P31, and leads from relay K1I.
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4,) Using paraffin or beeswax onendof
screwdriver to hold screw, install six screws
securing RF Amplifier assembly to
transceiver chassis.

5.) Rotate PRESELECTOR control
fully CCW, and set pointer on indicator ring
precisely to low end of 2 MC band.

6.) Install nylon coupling on one end of
PA TUNE extension shaft of PA TUNE con-
trol shaft as far as it will go easily. Press
nylon coupling onto rear of extension shaft
far enough to permit installing this coupling
on L6 tuning shaft projecting from PA HIGH
VOLTAGE section. l'ighten one set screw on
flat spot of L6’s tuning shaft.

7.) Push nylon couplers on both ends
of PA TUNE extension shaft outward until
shaft turns freely, and tighten remaining Allen
set screws in both nylon couplers.

8.) Rotate PA TUNE controlfully CCW.
Loosen both set screws in indicating ring
under control knob. Position pointer to
reference mark on front panel (slightly CCW
from 2 MC pogition), and tighten set screws.

c. Installation of Lower Section Tuning
Components.

1.) Place transceiver on right side and
push bandswitch shaft toward front, seating
slot in nylon coupler on bar on coupler on
MC Oscillator shaft.

2.) Insert nylon coupler on bar onrear
of RF Amplifier bandswitch shaft.

3.) Press shaft in PA bandswitch S6
in PA lower section toward front, mating
bar on end of shaft in slot in nylon coupler
installed in (2) above.

4.) Rotate MC Oscillator control to
position flat side of PA bandswitch 56 shaft
downward.

5.) Pressing S6 shaft forwardtofirmly
seat coupler as in 1 and 3 above, press shaft
collar in front section of S6 rearward against
phenolic board at rear of front section and
tighten set screws, insuring one set screw
is on flat side of shaft.
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6.) Set MC Oscillator control to 2
MC position and check wiper arm positions of
PA bandswitch to insure they are covering all
six contacts on rear side of both sections.
Check wiper arm positions in bandswitch
assembly in RF Amplifier to insure they are
2 MC position shown in fig. 8.1. If misalign-
ment of either switch assembly has occur-
red, correct by loosening set screws in bar
couplers ahead of switch, realigning as
necessary, and tightening set screws again.
Realignment of RF Amplifier bandswitch
assembly will require realignment of PA
bandswitch S6.

d. Electricai Connections to Bottom of
Chassis.

1.) Solder black/white wire from E148
on coil board to feed through connector E70,
on front wall of PA switch S6 compartment
(connected to C21 on S6).

2.) Feed yellow/white wire from E147
on coil board through large rubber grommet
into lower compartment of PA tube section,
and solder to standoff E69 next to front tube
socket. Dress this wire near chassis.

3.) Solder bare ground wire from E124
on coil board to ground lug next to E70 (See
step (1) above).

e. Electrical Connections
Chassis.

to Top of

1.) Insert plug, P31, into connector on
RF Amplifier PC board (162-0260).

2.) Plug coaxial cableno46into coaxial
connector on front of RF Amplifier assembly.

3.) Plug in coaxial cablefrom center of
PC board 162-0260 into connector in front of
PA high voltage section running coaxialcable
beneath PA TUNE extension shaft.

4.) Referring to fig. 6.4 for relay ter-
minal numbers, solder center conductor of
coaxial cable in cable feeding plug, P31, to
pin 8 of relay Ki; and solder shield lead to
ground lug secured by screw mounting K1.

5.) Solder white/black/yellow wire to
pin 14 of K1, and solder blue wire to stand-
off next to K1.
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6.) Fasten MC Oscillator cover with
two screws and ground lug; RF Amplifier
bottom cover with 6 screws; and PA tuning
switch, S6, cover with 6 screws.

6.10 DIVIDER/SPECTRUM
GENERATOR.

Refer to figure 8.3 and 8.4 for parts location
and schematic diagrams.

6.10.1 DIVIDER/SPECTRUM GENERATOR
TEST PROCEDURE,
It is necessary firsttodetermine which areas
of the Divider/ Spectrum Generator circuitry
are faulty, Using the Hetrodyne Voltmeter,
check each spectrum according totable 6.3-A.
Connect to test points indicated, The
transceiver should be set for AM reception,

Knowing which spectrums are faulty, it should
be determined which circuitry may be faulty

by checking the block diagram in figure 4.6, -

The sections responsible for properoperation
of the spectrum generators are dependent on
other sections, and understanding how these
sections are related will provide a logical
method of isolating the trouble to one section.

For example, if the 10 KC spectrum is not
as it should be according to table 6.3~A,
but the 1 KC spectrum is unaffected, it is
correct reasoning to conclude that the trouble
must be in the 10 KC spectrum generator
stage, since the 1 KC spectrum generator
and frequency divider, which are unaffected,
lso depend on proper operation of the 10 KC
Irequency divider. Thus, the trouble is occur-
ing between the 10 KC frequency divider and
the 10 KC spectrum output. The only stage
between the two points is the 10 KC spectrum
generator. Similar reasoning will locate other
faults.

The operation of the 1 MC amplifier/clipper
and pulse forming stages, the 1 MC, 100 KC,
and 10 KC 2:1 and 5:1 frequency divider
(multivibrator) stages, and the 100 KC, 10
KC, and 1 KC keyed oscillator (spectrum
generator) stages can be checked with an
oscilloscope as described below.
Note

References to top, left, etc., are with

respect to the top of the component

side of the assembly with the trans-

ceiver upright,

a. Connect oscilloscope to center conduc-

tor of coaxial cable no. 43 (from P43) at base

TABLE 6.3A — SPECTRUM GENERATOR TESTS

Test
Point - Frequencies
Output Spectrum to Cheok Level
Terminal
E84 MC 11.0 to 23.0 | 8 MV
AT 1 MC in |2 MV
tervals
E87 100 KC | 28.1t0 29.0 | 5 MV
MCS at +2 MV
100 KC in~
tervals
E89 10 KC | 1.11 to 1.20| 6 MV
MCS at 10 +2 MV
KC inter-
vals
E91 1 KC { 1.8 MCS 7. MV
*2, MV

of Frequency Standard. The observed 1 MC
waveform should resemble the one shown in
figure 6.7,

b. Reconnect oscilloscope to base of Q1
(left end of R72) the 1 MC waveform should
resemble the one shown in figure 6.8A, Re-
connect oscilloscope to collector of Q1 (or
bottom of R2), The observed waveform should
resemble the one shown in figure 6.8B.

c. Reconnect oscilloscope to collector of
pulse shaper stage Q14 (or left end of R47).
The observed 1 MC waveform should re-
semble the one shown in figure 6.9.

d. Reconnect oscilloscope toterminal E84.
The observed 1 MC spectrum waveform
should resemble the one shown in figure
6.10.

- IUS

ARV
/ \ /A

/ \ 1/

Y

Figure 6,7 — Frequency Standard, Output at P43, Waveform
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e. Reconnect oscilloscope to collector of
500 KC multivibrator stage Q3 (or top of R7).
The observed waveform should resemble
that shown in figure 6.11.

/ | S ,
ne L/ [ /
/ | \ / a2y

—f—11 Us

Figure 6.8A — Q1, Base Waveform

P S
"—i r_.ZSU " _ Figure 6.11 — Q3, Collector Waveform
/ / f. Reconnect oscilloscope to base of 100
/ KC buffer amplifier Q16 (or top of R14). The
/ \ / eV observed waveform should resemble the one
/ N shown in figure 6.12.
LS
}
v
QUS
Figure 6.8B — Q1, Collector Waveform
: I0US
J ] [ —
\‘ N \\
\ \ 81V Figure 6,12 — Q16, Base Waveform
g. Reconnect oscilloscope to emitter of
\ / \ / keyed oscillator Q17 (or left end of R51). The
| \./ \/ observed 100 KC waveform should resemble
g S the one showninfigure 6.13.
Figure 6.9 — Q14, Collector Waveform 4
I e L6V
L — '—}-
I0JS
)
—j\ Q5v
:
s
' Figure 6.13 ~ Q17, Emitter Waveform
h. Reconnect oscilloscopetoterminal E87,
The observed 100 KC spectrum waveform
Figure 6,10 ~ Terminal E84 Waveform should resemble the one showninfigure 6.14.
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10US -

Figure 6.14 — Terminal E87 Waveform

i. Reconnect oscilloscope to collector of
50 KC multivibrator stage Q7 (or top of R21).
The observed waveform should resemble the
one shown in figure 6.15.

6.1\

POUS

Figure 6.15 -~ Q7, Collector Waveform

j. Reconnect oscilloscope to collector of
10 KC multivibrator stage Q9 (top of R28).
The observed waveform should resemble the
one shown in figure 6.16.

a5 s

2

00s

Figure 6,16 — Q9, Collector Waveform

k. Reconnect oscilloscope to emitter of
keyed oscillator Q18 (or bottom of R54). The

observed 10 KC waveform should resemble
the one shown in figure 6.17. .

O0ou$

Figure 6.17 — Q18, Emitter Waveform

1. Reconnect oscilloscope toterminal E89.
The observed 10 KC spectrum waveform
should resemble the one shown in figure
6.18.

100 Us >

Figure 6.18 — Terminal E89 Waveform

m. Reconnect oscilloscope to collector of
5 KC multivibrator stage Q11 (or topof R32).
The observed waveform should resemble the
one shown in figure 6.19.

S

2P0

Figure 6.19 — Q11, Collector Waveform
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n. Reconnect oscilloscope to collector of
1 KC multivibrator stage Q13 (or bottom of
R43). The observed waveform should re-
semble the one shown in figure 6.20.

IMS

Figure 6.20 — Q13, Collector Waveform

o. Reconnect oscilloscope to emitter of
keyed oscillator Q19 (or left end of R57). The
observed 1 KC waveform should resemblethe
one shown in figure 6.21,

IMS

Figure 6.21 = Q19, Emitter Waveform

p. Reconnect oscilloscope to terminal E91
(or right side of R61). The observed 1 KC
spectrum waveform should resemble the one
shown in figure 6.22,

IMS

Figure 6.22 — Right Side of R61 Waveform
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6.10.3 DIVIDER/SPECTRUM GENERATOR
ALIGNMENT PROCEDURE.

a. Set up transceiver to receive on 2.444
MC in any mode.

b. Connectoscilloscopeto the common tie
point of R70 and JA3. Adjust AMPL. ADJ
control on frequency standard for 1 MC wave-
form shown in figure 6. 7.

¢, Connect oscilloscope to the collector of
Q1 (or bottom of R2), and adjust R66 for a
pulse width of 0,25 usec at the flat top of the
waveform, Waveform should resemble figure
6.8B.

d., Connect oscilloscope to the junction of
R13 and R14, Set R11 to the center of the
range which results in a waveform with time
between pulses equal to and amplitude close
to those shown in figure 6,12, For example,
if the time between pulses is correct over a
range of 3 1/2 turns of R11, set R11 exactly
1 3/4 turns from the setting at whichthe time
between pulses jumps to the next longer or
next shorter value,

e. Connect oscilloscope to the junction of
R26 and the collector of Q9. Set R24 to the
center of the range which results in a wave-
form with time between pulses equal to and
amplitude c¢lose to those shown in figure
6.16.

f. Connect oscilloscope to the junction of
R42 and the collector of Q13. Set R38 to the
center of the range which results in a wave-
form with time between pulses equal to and
amplitude close to those shown in figure
6.20.

g. Connect Heterodyne Voltmeter, set for
21.9 MCS, to R34 at the output of F14 on the
11.6 MC Error Mixer assembly, and peakthe
Voltmeter on the signal.

h. Place the 100 KC knob onthe 4 position,
and tune T2 on the Divider/Spectrum Gen-
erator assembly for the strongest peak on
the Heterodyne Voltmeter. Rotate the 100 KC
knob from 0to 9, and check meter for a change
of less than 6 DB on any frequency from the
reading on 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.
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i. Connect Heterodyne Voltmeter, set for
646.5 KCS, to the junction of R5 and the base
of Q2 on the 455 KC Error Mixer assembly.
Set the 10 KC transceiver knob to the 4
position, and peak the Voltmeter on the

signal.

j. Tune T3 on the Divider/Spectrum Gen-
erator assembly for the strongestpeakonthe
Voltmeter. Rotate the 10 KC knob from 0 to
9, and check level at each frequency. If the
levels are not within 6 DB, a slight re~
adjustment of T3 should decrease the amount
of variation. The level, when correctly tuned,
should be about 30 MV,

k. Connect the Heterodyne Voltmeter to
the junction of R15 and the base of Q4 on the
455 KC Error Mixer assembly, and with the
1 KC knob on position 4, peak the Voltmeter
on the 1.1015 MC frequency.

1. Tune T4 on the Divider/Spectrum Gen-
erator assembly for the strongest peak on
the Voltmeter. Rotate the 1 KC knob from 0
to 9, and check level at each frequency. If
the levels are not within 6 DB, a slight re~
adjustment of T4 should decrease the amount
of variation, When correctly tuned, the level
should be about 3 MV,

The test procedure can also be performed
using an RF VTVM; in place of the Hetro~
dyne Voltmeter by substituting the following
steps for their counterparts in the above
procedure.

g. Connect RF VTVM to oui;put F14 (at
bottom of R34) on 11.6 MC Error Mixer
Assembly. Disconnect P34 and P36.

i. Reconnect P34 and P36. Disconnect P12
and P15 at the 455 KC Error Mixer Assembly
and connect RF VTVM to the junction of R5
and the base of Q2.

k. Reconnect P12 and P15. Disconnect
P13 and P14. Connect RF VTVM to the
junction of R15 and the base of Q4 on 455 KC
Error Mixer.

m. Reconnect P13 and P14.

6.10.2 DIVIDER/SPECTRUM GENERATOR
VOLTAGE MEASUREMENTS, DC and cer-
tain AC voltage measurements for the
Divider/Spectrum Generator stages are given

in Table 6.3-B. The waveforms shown in
figures 6.8 through 6.22 present more de~
tailed AC voltage information than VIVM
readings, and with the exception of the RF
output level of each of the spectrum genera-
tors, AC VTVM readings are not included in
Table 6.3-B. Those given in this table for
the spectrum generators were taken with an
RF VTVM, while those given in Table 6.3-A
were taken with the Hetrodyne Voltmeter,

6.10.4 DIVIDER/SPECTRUM GENERATOR
ASSEMBLY REMOVAL AND INSTAL-
LATION PROCEDURES.

6.10,4,1 REMOVAL FROM TRANSCEIVER,

a. Prepare Divider/Spectrum Generator
assembly for removal by unplugging four
coaxial cables from it to other assemblies
at those assemblies, unplugging coaxialcable
from J43, and unsoldering leads from ter-
minals E81 and E83, and from ground lug
near lower front corner of assembly.

b. Remove four screws, one in each cor-
ner, securing assembly to chassis, and
remove assembly by sliding it up and out of
chassis.

6.10.4.2 INSTALLATION IN TRANSCEIVER.

a. Insert assembly into position on trans-
ceiver chassis, and install four retaining
screws, one at each corner.

b. Solder white/black/brown wire to ter-
minal E81 (See figure 8.3).

c. Solder white/black/orange wire to ter-
minal E83.

d. Solder black ground lead from terminal
E85 to ground lug on partition near lower
front corner.

e. Plug coaxial cable number 36 into J36
on 11.6 MC Error Mixer board, and press
rubber grommet (on cable) into notch in
chassis. ‘

f. Plug coaxial cable number 46 into jack
in center of partition on front of Divider/
Spectrum Generator board (mates with
coaxial cable number 46 from 11.6 MC Error
Mixer board).
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TABLE 6.3B — DIVIDER/SPECTRUM GENERATOR VOLTAGE CHART
STAGE | EMITTER | BASE | COLLECTOR NOTES
DC VOLTAGES

Q1 9.2V 9.2V 6.1V

Q2 8 Vv 8.6V 4.6V

Q3 8 V 8.6V 4.6V

Q4 6.5V 6.0V 9 Vv

Q5 8.8V 9.0V 1.2V

Q6 8.2V 8.4V 4.6V

Q7 8.2V 8.4V 4.6V

Q8 6.6V 6 V 9 Vv

Q9 9 V 9.1V 1.4V

Q10 8.1V . 8.3V 4.6V

Q11 8.2V 8.3V 4.6V

Q12 6.4V 5.6V 9 Vv

Q13 9.2V 9.1V .94V

Ql4 .6V -7V 7.9V

Q15 8.1V 7.8V 0V

Q16 .6V .52V Y

Q17 6.2V 7.2V 0V

Q18 1.25V 1.15V 0V

Q19 .86V 16V 0V

Q20 4.1V |43V 7.9V

AC VOLTAGES (a)

E84 450 MV

E87 70 MV

E88 40 MV

E91 69 MV

(a) Using Boonton 91CA

g. Plug coaxial cable numbers 14 and 15
into J14 and J15 respectively on 455 KC
Error Mixer board.

h. Plug coaxial cable number 43 (from
Frequency Standard) into J43 on Divider/
Spectrum Generator board.

6.11 11.6 MC ERROR MIXER.

Refer to figures 8.5 and 8.6 forparts location
and schematic diagrams.
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6.11.1 11.6 MC ERROR MIXER TEST
PROCEDURE.

a. Set transceiver for 2.555 MC, CW
receive.

b. Q1, Q2, and Q3 operation - Connect
RF VTVM to junction of CR1 and CR2. If
200 MV is present, Ql, Q2, and Q3 circuits
are correct; proceed to step c. If a signal is
not present at CR1-CR2, a Q1, Q2, or Q3
circuit is defective; proceed to step f.
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Q8 and Q9 are HF small geometry
transistors and are easily damaged by
shorting or current transients.

c. Q6, Q7, and Q8 operation - Remove P35
and P42. Measure AC voltage at base of Q9
(accessible at bottom of R41). If 90to 160 MV
is present, Q6, Q7, and Q8 circuits are cor-
rect. Reinstall P35 and P42 and proceed to
step d. If a signal is not present, the Q6, Q7,
or Q8 circuit is defective. Reinstall P35 and
P42 and proceed to step g.

d. Q4 operation - Remove P34 and ground
collector of Q8 (short R40). Measure AC
voltage at emitter of Q9 (accessible at
bottom of R43). If 2 to 5 MV is present, Q4
circuit is correct; reinstall P34, remove
ground from collector of Q8, and proceed to
step e. If a signal is not present, Q4, FL-2
or a component of the Q4 circuit is defective.

e. Q9 and Q5 operation - Measure AC
voltage at the base of Q5 (accessible at R39).
If 30 to 60 MV is present, the fault is in the
Q5 or T2 circuit. If a signal is not present,
the fault is in the Q9 or Q5 circuits, or FL3.

f. Q1, Q2, or Q3 circuit failure - Compare
Q1 voltages with those of Table 6.4. If the
collector of Q1 is less than 150 MV, AC, the
fault is inthe Q1lcircuit. Ifthe Q1 AC voltages
are correct, the fault is in Q2or Q3 circuits.
In Q2 and Q3 circuits the DC voltage should
be very close to these of Table 6.4, and large
deviations will indicate most of the possible
component failures. If all the DC voltages
are correct but no signal is present at Q3,
FL1 is defective.

g. Q6, Q7, or Q8 circuit failure - Perform
same procedure as in step f except sub-
stituting Q1 for Q6, Q2 for Q7, and Q3 for
Q8.

6.11.2 11.6 MC ERROR MIXER VOLTAGE
MEASUREMENTS. DC and AC voltage
measurements are given for the 11.6 MC
Error Mixer stages in Table 6.4.

6.11.3 11.6 MC ERRORMIXER ALIGNMENT
PROC‘EDURE. The following procedure is
used in tuning the RF transformer circuits

in the 11.6 MC Error Mixer assembly.
Except as otherwise specified, the trans-
ceiver is operated in the receive mode at
2.555 MC.

a. Connect RF VTVM to top of CR1; and
tune C5, C8, and T1, respectively, for peak
indication (about 300 MV),

b. Reconnect RF VTVM to junction of R12
and R13, and retune C5 and C8 for peak
indication,

c. Reconnect REF VTVM to top of R36;
and with P36 removed, tune C31 and C33 for
peak indication. Replace P36.

d. Reconnect RF VTVM to top of CR3;
and tune C20, C22, and T2 for peak indica-
tion.

e. Reconnect RF VTVM to bottom of R39;
and retune C20, C22, C34, C36, and C16 for
peak indication. o

f. Repeat step c.

6,11.4 11.6 MC ERROR MIXER ASSEMBLY
REMOVAL AND INSTALLATION
PROCEDURES.

6.11.4.1 REMOVAL FROM TRANSCEIVER.

a. Prepare 11.6 MC Error Mixer assembly
for removal by unplugging five coaxial cables
to it from other assemblies, unplugging
coaxial cable number 9 from it to translator
at that assembly, removing retaining nut and
and coaxial connector (terminating coaxial
cable number 46) from rear partition, un-
soldering lead from terminal E55, and
unsoldering black ground lead (one from each
of terminals E182 and E184) from ground lugs
on partition near upper front and lower rear
corners of board.

b. Remove four screws, one at each cor-
ner of board. Remove screw fastening lower
shield to bottom of chassis, and remove
board by sliding up and out of chassis.

6.11.4.2 INSTALLATION IN TRANSCEIVER.

a. Insert assembly into position on trans-
ceiver chassis; and install four retaining
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TABLE 6.4 — 11.6MC ERROR MIXER VOLTAGE CHART

STAGE EMITTER BASE COLLECTOR NOTES
1 DC VOLTAGES
Q1 74V 7.2V 0.5V
Q2 10V 9.8V oV
Q3 10V 9.9V o0V
Q4 9.8V 9.6 V oV
Q5 10V 9.8V oV
Q6 7.2V 7.0V 0.5V
Q7 9.8V 9.6 V oV
Q8 0V 9.9V oV
Q9 11V 10.5V oV
AC VOLTAGES
Ql X 43 MV 380 MV J36 disconnected
Q2 22 MV 73 MV X J36 disconnected
Q2 210 MV 80 MV 2.6V
Q3 3.0 MV 20 MV 750 MV
Q4 50 MV 7.3 MV | 510 MV
Q4 60 MV 34 MV | X J42 disconnected
Q4 5.4 MV 74 MV X J35 disconnected
Qb 2.5 MV 48 MV 930 MV
Q6 6 MV 37T MV 320 MV
Q7 28 MV 9 MV X P33 disconnected
QT 38 MV 88 MV 1.3V
QRS 7.5 MV 19 MV 100 MV P34 & P36 disconnected
Q8 110 MV 15 MV 590 MV P33 disconnected
Q8 110 MV 20 MV 700 MV
Q9 48 MV 140 MV | 220 MV P35 & P42 disconnected
QS 6.3 MV 3.3 MV| 5.0 MV P34 disconnected. Collector of Q8
grounded.
Q9 45 MV 140 MV | 320 MV
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screws, one at each corner. Install screw
(flat head) securing lower shield to bottom of
chassis.

b. Solder brown wire to terminal E55
(see figure 6.4).

c. Solder black ground leads from ter-
minals E182 and E184 to ground lugs on
partition near lower rear and upper front
corners of board, respectively.

d. Plug coaxial cable number 9 into J9
on translator board.

e. Install coaxial cable jack J46 in center
of rear partition, and plug into it coaxial
cable number 46 from Divider/Spectrum
Generator.

- f. Plug coaxial cable numbers 33, 34, 35,
and 36 into J33, 34, 35,and J36, respectively.

6.12 455 KC ERROR MIXER.

Refer to figures 8.7 and 8.8 for partslocation
and schematic diagrams.,

6.12.1 455 KC ERROR MIXER TEST PRO-
CEDURE.

a. Set transceiver for 2.555 MC USB re-
ception.

b. Connect RF VTVM to the base of mixer
Q1, and check for 10 KC oscillator injection,
which should be at a level of at least 50MYV.
If thisinjectionis absent, refer to the Crystal
Oscillator Test procedure.

c. Connect RF VTVM to the base of Q2,
and check for the Q1 mixer product through
FL1. The signal level should be at about 40
MV. Ifthis product signalis absent, the prob-
lem may be in the Q1 mixer stage, the filter,
or in the 10 KC spectrum generator. Refer to
the Divider/Spectrum Generator Test Proce-
dure to check the 10KC spectrum generator.

d. Disconnect P12, connect RF VTVM to
the emitter of Q4, and check for Q2 output
through T1. This signal should be at a level
of at least 70 MV. Reconnect P12.

e. Connect RF VTVM to the base of Q3,
and check for 1 KC Oscillator injection,
which should be at a level of at least 30 MV,
Refer to Crystal Oscillator Test Procedure
if this injection is absent.

f. Disconnect P13. Connect RF VTVM to
the base of Q4, and check for Q3 mixer
product through FL2. This signal should be
at a level of at least 3 MV. If this product
signal is absent, the problem may be in the
Q3 mixer stage, filter FL2, or in the 1 KC
spectrum generator. Refer to the Divider/
Spectrum Generator Test Proceduretocheck
the 1 KC spectrum generator. Reconnect
P13,

g. With meter connected as in step £, pull
out the 1KC FREQUENCY knob. This disables
Q3 and turns on Q6. Check for at least SMV
of 1.1015 MC oscillator output from Q6.
Return the 1 KC knob to the in position when
through with test.

h. Connect RF VTVM to thebase of ampli-
fier Q5, and check mixer product through
FL3. The signal level should be at least 30
MV,

i. Unplug P17, connect RF VITVM to J17,
and check for 455 KC output from Q5 and T2.
The output level should be between 140 and
280 MV, Reconnect P17.

j. Connect RF VTVM to junction of J16
and R32., Connect dummy load to antenna
connector. Set FUNCTION switch on AM, and

. key the transceiver. Check for carrier re-

insert output of about 5 MV when not speaking,
and check for an increase in output with
modulation. The AM/XMIT line should be at
+12 VDC on AM transmit and grounded during
any other conditions. If the carrier re-insert
level does not vary with modulation, the
problem may lie in the ACC circuits. Refer
to the ACC Test Procedure.

6.12,2 455 KC ERROR MIXER VOLTAGE
MEASUREMENTS.

DC and AC voltage measurements are given
for the 455 KC Error Mixer stages in Table
6.5.
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TABLE 6.5 — 455KC ERROR MIXER VOLTAGE CHART
STAGE EMITTER BASE COLLECTOR NOTES
DC VOLTAGES
Q1 6.8V 6.6V oV
Q2 7.2V 7.0V oV
Q3 7.2V 7.0V oV
Q4 7.4V 6.8V VY
Q5 7.6V 7.1V A%
Q6 12V 12V oV AM receive using VFO tuning
QT TV 6.8V oV AM receive mode
AC VOLTAGES
Q1 37 MV 3.3MV |28V P13 disconnected
Q1L 40 MV 70 MV 6V HP-410B used at collector
Q2 5.8 68 MV 310 MV
Q3 4 MV 2 MV 240 MV P12 disconnected
Q3 100 MV 110 MV | 220 MV P15 disconnected
Q3 7 MV 100 MV | 2.9V
QR4 1.5 MV 4.8 MV | 140 MV P13 & P14 disconnected
Q4 90 MV 4,0 MV |3.0 MV P12 & P15 disconnected
Q4 83 MV 3.4 MV | 2.8V
Q5 7MYV 80 MV |19V .
Q6 120 MV 1.2 MV | 980 MV CW receive Mode, using VFO tuning
Q7 2,7 MV 11 MV [360 MV AM Xmit. mode

6.12.3 455 KC ERROR MIXER ALIGNMENT
PROCEDURE.

The following procedure is suggested foruse
in tuning the circuits in the 455 KC Error
Mixer assemblies. Except as otherwise spec-
ified, the transceiver is operated in the
receive mode at 2,555 MC.

a. Comnect RF VTVM to anode of CRTY,
and tune T2, C25, C26, C11, T1 and C3 for
peak indication (about 300 MV).

b. Reconnect RF VTVM to top of C18 at
base of @ and tune C11, T1, C3, C25 and
C26 for peak indication.

c. Reconnect RF VIVMto T3 side of R32,
and using AM transmit mode, tune T3 for
peak indication.

d. Pull out the 1 KC FREQUENCY knob.
Turn T4 slug counterclockwise until the os-
cillation stops. Then turnthe slug clockwise
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until the oscillation starts. Advance the slug
an additional 1/4 turn clockwise.

6.12.4 455 KC ERROR MIXER ASSEMBLY
REMOVAL AND INSTALLATION
PROCEDURES.

6.12.4.1 REMOVAL FROM TRANSCEIVER.

a. Unplug coaxial cables 12, 13, 14,and 15
from PC board.

b. Remove 2 screws securing PC board
to chassis.

¢c. Pull PC board up and out until coaxial
cable connector P17 is accessible.

d. Unplug connector P17 and lift PCboard
on up and out until coaxial connector at P16
is accessible.

e. Unplug coaxial connector P17, and re-
move PC board.
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6.12.4.2 INSTALLATION IN TRANSCEIVER.

a. Plug coaxial cables 16 and 17 into J16
and 17 respectively on PC board.

b. Insert lower right edge of PCboardinto
guide on right edge of PC board connectoron
chassis, and properly aligning six mating
prongs on each connector, press PC board
into position on chassis.

c. Install two screws, one at each upper
corner, securing PC board to chassis,

6.13 TRANSLATOR.

Refer to figures 8.9 and 8.10 for parts
location and schematic diagrams.

6.13.1 TRANSLATOR TEST PROCEDURE.

a. Remove the shield from above Qlonthe
Translator assembly.

b. Connect the signal generator to the
antenna connector, and tune it and the trans-
ceiver for 2,5 MC USB reception as dis-
cussed in section 6.6.3 Set the signal gener-
ator for 10 MV output. Disconnect microphone
to prevent accidental keying.

¢. Connect RF VIVM to the emitter of
Q1, and check for MC injection. It should
be about 50 MV. Refer to Crystal Oscil-
lator Test Procedure if results are negative.

d. Connect RF VTVM to the base of Q2,
disconnect the 100 KC injection at P7, and
check for signal level of about 45 MV from
Q1 and FLI1. Reconnect P7 when finished.

e. Connect RF VIVM to the emitterof Q2,
and check for 100 KC injection. It should be
a minimum of 70 MV. Refer to Crystal
Oscillator Test Procedure if results are
negative,

f. Comnect RF VTVM to the base of Q3,
disconnect the 11.6 MC injection at P9, and
check for signal level of about 100 MV from
Q2 and FL2. Reconnect P9 when finished.

g. Connect RF VTVM to the emitter of
Q3, and check for 11.6 MC injection, It should
be a minimum of 100 MV, Refer to the 11.6

MC Error Mixer test procedure if results
are negative.

h. Disconnect P10, connect RF VTVM to
J10, and check for signal output (approxi-
mately 700 MV).

If all of the stages check out to be good, and
the Translator operates on receive, but not
on transmit, the problem probably lies inthe
switching diode circuitry and the associated
T/R and R/T lines.

The T/R line should be at +12 VDC on trans-
mit and grounded on receive. The R/T line
should be +12 VDC on receive and grounded
on transmit. These control lines forward or
reverse (back) bias diodes to ‘‘steer’’ the
signals on their respective receive ortrans-
mit paths.

Figure 6-23 shows the polarity of the diodes
used and shows the conditions which cause
forward and reverse bias in a simplifiedcir-
cuit. The signal flows through the forward
biased diodes.

CR1, CR3, CR5, CR7, CR10, CR12, CRI15,
and CR16 should be forward biased on re-
ceive. CR2, CR4, CR6, CR8, CR9, CRI11,
CR13 and CR14 should be forward biased on
transmit. A DC VIVM can be used to deter-
mine if a diode is forward biased; the anode
should be approximately 0.2 volts more
positive than the cathode.

+12VDC +2vDC

DIODE
REVERSE

DIODE
FORWARD

CONTROL CONTROL
LINE LINE
GROUNDED +12 vDC
-
N CATHODE

Z—COLOR BANDS AT
CATHODE END

Figure 6.23 ~ Switching Diodes
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6.13.2 TRANSLATOR VOLTAGE MEAS-
UREMENTS., DC and AC voltage measure-
ments are given for the Translator stages in
Table 6.6.

6.13.3 TRANSLATOR ALIGNMENT PROCE-
DURE.

a. Tune transceiver to receive CW on
2.444 MCS.

b. Connect signal generator to antenna
connector. Set generator for 2.444 MCS.

¢. Connect Audio VIVM across the speak-
er in the transceiver.

d. Set signal generator output to give low
S-meter reading on transceiver.

e. Peak C2, C13, C19, and C22forhighest
reading.

f. Remove signal generator, and connect
dummy load to antenna connector.

g. Tune transceiver for CW transmission
at 2.444 MCS. Set TRANSMIT AUDIO control
for about 50 watts output. Peak T1, C27,
C20, and C10 for highest panel meter reading.

h. Repeat steps a through g.

6.13.4 TRANSLATOR ASSEMBLY REMOV-
AL AND INSTALLATION PROCE-
DURES.

6.13.4.1 REMOVAL FROM TRANSCEIVER.

a. Make sure unit is off. Remove two
serews securing shield in upper front corner
of PC board and remove shield.

b. Unplug coaxial cables 7, 8,9, 10, and
11 from PC board.

TABLE 6.6 — TRANSLATOR VOLTAGE CHART

STAGE EMITTER BASE COLLECTOR NOTES
DC VOLTAGES
Q1 6.8V 6.6 V 1.6 V
Q2 6.4V 6.2V 0.8V
Q3 6.2V 6.0V 0.65 V
AC VOLTAGES
(XMIT, CW, Drive into ALC)
QL 140 MV 130 MV
1256 MV J32 disconnected
Q2 98 MV 110 MV 580 MV
115 MV J7 disconnected
Q3 140 MV 90 MV 450 MV
95 MV J9 disconnected
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c. Unsolder black lead from terminal
E190, and at E190, unsolder the black wire
to ground lug on partition near J8.

d. Unsolder black lead from ground lug
on chassis near J11.

e. Unsolder the wires from E61, E62,
E63, E188, and E189.

f. Remove the two Phillip screws at the
bottom corners of PC board.

g. Remove two shield mounting posts at
upper corners of PC board and remove PC
board by sliding up and out.

6.13.4.2 INSTALLATION IN TRANSCEIVER.

a. Make sure unit is off. Insert assembly
into position on transceiver chassis, and in-
stall retaining screw in each lower corner of
PC board.

b, Instail shield mounting post securing
each upper corner of PC board.

c. Solder white/green wire to terminal
E63 (see figure 8.9).

d. Solder white/black wire to terminal
E62.

e. Solder white/black/brown wire to ter-
minal E61.

f. Solder black outer shield lead from
coaxial cable number 11 to ground lug on
chassis near J11.

g. Solder black outer shield lead from
coaxial cable number 7 to terminal E189.

h. Solder black outer shield lead from
coaxial cable number 8 to terminal E190,

i. Solder black ground wire from ground
lug on partition near J8 to terminal E190.

j . Solder black ground wire from ground
lug on partition near J9 to terminal E188.

_ k. Connect coaxial cables 7 through 11 to
jacks J7 through J11, respectively, on PC
board.

1. Install sﬁ}jeld and two screws securing
shield in upper front corner of PC board.

6.14 IF AMPLIFIER.

Refer to figures 8.11 and 8.12 for parts
location and schematic diagrams.

6.14.1 IF AMPLIFIER TEST PROCEDURE,

6.14.1.1 RECEIVE IF STAGES. When test-
ing the receive IF stages, the assembly
should be removed from its mounted posi-
tion, and all of its connections except the
E167 input should be made by reconnecting
cables. Make ground connections to the as-
sembly mounting brackets. The transceiver
should be set to receive. The noise limiter
should be turned off, and the RF GAIN
control should be set to maximum clock-
wise position.

a. Connect signal generator, set for 455
KC output, to E167. Connect Heterodyne
Voltmeter, set for 455 KCS, to E167, and
set signal generator for 18 uV reading on
Hetrodyne Voltmeter.

b. Connect Heterodyne Voltmeter to the
base of Q2, and check for a reading of about
50 uVv. :

¢c. Connect Heterodyne Voltmeter to the
base of Q3, and check for a reading of about
200 MV - 600 MV.

d. Connect Heterodyne Voltmeter to the
base of Q4, and check for a reading of about
300 - 800 uV.

e. Comnect Heterodyne Voltmeter to the
base of @5, and check for a reading of about
120 uV.

f. Connect Heterodyne Voltmeter to the
junction of L1 and the collector of Q5,and
check for a reading of about 14 MV,

If any of these readings are low, it indicates
a faulty IF amplifier stage at the point just
prior to the point where the reading was low.

g. Connect Heterodyne Voltmeterto E167.
Increase signal generator output to obtain
58 MV reading on Hetrodyne Voltmeter.

h. Connect Hetrodyne Voltmeter to the
junction of L1 and the collector of Q5. If
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the AGC circuits are operating properly,
the IF output at this point should now meas-
ure about 100 MV.

6.14.1.2 AGC CIRCUITS. If it has been de-
termined under steps 6.14.1.1. g and h that
the AGC circuits do not control the gain of
the receive 1F stages properly, proceed with
these tests. Connect signal generator to
E167.

a. Set signal generator for 1 MV reading
on Heterodyne Voltmeter connected to the
junction of R40, R41, and C21 (Q9 circuit).

b. Connect Heterodyne Voltmeter to the
base of @8, and check for a reading of about
15 MV.

¢. Connect DC VTVM to the base of Q9,
and check for a reading of about +1.4V.

d. Connect DC VTVM to the base of Q10,
and check for a reading of about 3.5V.

e. Connect DC VITVM to the junctionof L3

"and . C37, and check for a reading of about

+3 V.

If the AGC circuits seem to be operating,

but the readings are low, check the setting ‘

of R39 according to the IF Amplifier Align-
ment Procedure.

6.14.13 TRANSMITIF STAGE. When testing
the transmit IF stage, the assembly should be
removed from its mounted position, andall of
its connections except the E167 output should
be made by reconnecting cables. Ground con-
nections should be made to the assembly
mounting brackets. A 390 ohm load resistor

should be connected between E167 and ground.

The transceiver should be set for CW opera-
tion and keyed for tests.

a. Connect Heterodyne Voltmeter, set for
455 KCS, to the junction of R37 and C25
(Q6 circuit). Set TRANSMIT AUDIO control
for 4 MV reading at this test point.

b. Connect Heterodyne Voltmeter across
390 ohm output load, and check for 135 MV
reading.
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When tests and repairs are completed, re-
install the assembly in the transceiver and
re-connect all leads.

6.14.2 IF AMPLIFIER VOLTAGE MEA-
SUREMENTS. DC and AC voltage measure-
ments for the IF Amplifier stages are given
in table 6.7.

6.14.3 IF AMPLIFIER ALIGNMENT PRO-
CEDURE.

6.14.3.1 RECEIVE IF STAGES.

a. Set transceiver to receive with noise
limiter turned off. Turn RF GAIN control
to maximum clockwise position.

b. Remove IF Amplifier assembly from
chassis, and reconnect all cables except to
the E167 input terminal. Make ground con-
nections to both assembly mountingbrackets.

¢. Connect Heterodyne Voltmeter, set for
455 KCS, to the junction of L1 and the
collector of Q5. Connect signal generator,
set for 455 KCS, to the E167 input terminal.
As tuning progresses, set the attenuator on
the signal generator for a signal level high
enough to obtain a meter indication to tune
by, but never over the level necessary to
obtain a 100 MV output reading.

d. Adjust each of the IF transformers,
beginning with T1, ending with T4, for
maximum meter indication. When adjusted
properly, the receive IF stages should am-
plify an 18 uV 455 KC input signal at E167
to a level of approximately 14 MV at the
collector of Q5.

6.14.3.2 AGC STAGES. The AGC stages
should be aligned under conditions described
in section 6.14.3.1 and only after the receive
IF stages are aligned.

a. Connect DC VTVM to the junction of
1,3 and C37. Set signal generator, when
tuning, to obtain a meter reading to tune
by but never over 2 volts on the VTVM.

b. Adjust T5 and T6 for maximum meter
reading.
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TABLE 6.7 — IF AMPLIFIER VOLTAGE CHART

STAGE EMITTER BASE COLLECTOR NOTES
DC VOLTAGES
Q1L 8V 7.8V (VY (a)
Q2 7.8V 7.6V Y (a)
Q3 6.8V 6.4V oV (a)
Q4 54V 5.0V o0V (a)
Q5 5.6 V 5.2V 06V (a)
Q6 8.4V 8.2V oV XMIT, CW (b)
QT 9.8V 9.6 V Y (a)
Q8 10,5V 10V Y {a)
Q9 U (U 12V (a)
Q10 .3V VY 12V (a)
AC VOLTAGES (d)
Q1 (c) (c) 3.0 MV
Q2 (c) (c) 17 MV
Q3 (c) 7.2 MV 520 MV
Q4 3.3 MV 7.0 MV 450 MV
Q5 1.9 MV 2.2MV 50 MV
Q6 8 MV 8.5 MV 1.2V XMIT, CW, Drive into ALC
Q7 2.3 MV 8.3 MV 100 MV
Q8 3.2 MV 14 MV 2.6V
Q9 2 MV 1.2 MV 700 MV
Q10 2 MV 2 MV 7.7 MV
E167 125 MV output

(a) Emitter, base, and collector voltages zero in transmit mode.
(b) Emitter, base, and collector voltages zero in receive mode.
(c) Below noise level of Boonton 91C VTVM.

(d) Receive, S9 signal level, USB.

c. Connect Heterodyne Voltmeter to ter-
minal E167, and set signal generator for

reading of 18 uV,

d. Connect Heterodyne Volimeter to the

meter reading 7 times the reading obtained
under step d.

g. Repeat steps ¢ through f until no
further adjustment is necessary.

junction of L1 and the collector of Q5, and
measure the IF output level.

e. Connect Heterodyne Voltmeter as in
and set signal generator for 58

step c,

MV meter reading.

f. Connect Heterodyne Voltmeter as de~
scribed in step d. Adjust R39 for an output

6.14.3.3 TRANSMIT IF STAGE.

a. Remove IF Amplifier assembly from
chassis, and reconnect all cables except to
the E167 output terminal. Connect a 390
ohm resistor from the E167 output terminal
to ground.
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b. Set transceiver to transmit on CW.
There should be no transmitter output be-
cause the IF amplifier outputis disconnected.
Key transmitter when necessary for test.

c¢. Connect Heterodyne Voltmeter, set for
455 KCS, across output load resistorat E167.
When tuning, turn TRANSMIT AUDIO control
up enough to get an indication on the meter
to tune by, but never over 20 MV,

d. Adjust T7 for maximum output.

e. Connect Heterodyne Voltmeter to the
junction of C25 and R37. Set TRANSMIT
AUDIO control for 4 MV IF input.

f. Connect Heterodyne Voltmeter across
390 ohm output load resistor. If the IF stage
is aligned properly, the output at E167
should be approximately 135 MV when the
input is 4 MV,

g. Remove and disconnect ALC assembly
from chassis. Connect +3 volt power supply
to the junction of C40 and CR5 on the IF
Amplifier assembly.

h. Set ALC potentiometer, R35 on the IF
Amplifier assembly so that the IF output
just starts to decrease.

i. Re-install the ALC and IF Amplifier
assemblies. Remove dummy load resistor
from E167, and reconnect all leads.

6.14.4 IF AMPLIFIER ASSEMBLY REMOV-
AL, AND INSTALLATION PROCE-
DURES.

6.14.4.1 REMOVAL FROM TRANSCEIVER.

a. Remove 455 KC Error Mixer and
Audio/Modulator assemblies (see paragraph
6.12 and 6.105).

b. Remove two screws, one under each of
above boards, fastening mounting bracket
in each upper corner of IF Amplifier PC
board to chassis.

c¢. Unsolder lead from capacitor C57 (on
FUNCTION switch) to terminal E167.

d. Remove three screws securing lower
edge of PC board to chassis, and pull PC
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board out of chassis until coaxial connector
P22 and eight-terminal connector P20 are
accessible.

e. Unplug P22 and P20 and remove PC
board.

6.14.4.2 INSTALLATION IN TRANSCEIVER.

a. Plug eight-terminal cable connector
P20 into mating connector on PC board,
properly aligning the eight mating terminals
before engaging them,

b. Plug coaxial cable number 22 into J22
on PC board.

c. Insert PC board intopositioninchassis
and install two screws, one below 455 KC
Error Mixer and one below Audio/Modu-
lator, through chassis into mountingbrackets
on upper corners of PC board.

d. Install three screws securing lower
edge of PC board to chassis.

e. Solder lead from capacitor C57 on
FUNCTION switch to terminal E167,

f. Install 455 KC Error Mixer and Audio/
Modulator assemblies (see paragraphs 6.12
and 6.15).

6.15 AUDIO/MODULATOR.

Refer to figures 8.13 and 8.14 for parts
location and schematic diagrams.

6.15.1 AUDIO/MODULATOR TEST PROCE-
DURE.

Several possible symptoms of faulty sections
of the Audio/Modulator Assembly can be
found merely by operating the transceiver.

If the transceiver only operates in AM re-
ceive, the problem may lie in the SSB
modulator/detector, CR10, 11, 12, 13; or the
injection amplifier, Q9. Conversely if the
transceiver fails to operate only in AM
receive, the problem may lie in the AM
detector stage, Q3. If the transceiver will
operate except in CW transmit, the problem
probably lies in the CW oscillator stage, Q5.
If the transceiver will not key and or hold
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properly in CW transmit, the problem prob-
ably lies in the CW hold stage, Q6. If the
transceiver will not transmit audio, but re-
ceives SSB properly, the problem probably
lies in the transmit audio stage, Q4. If there
is an audible sidetone from the speaker in
CW transmit, but full output cannot be ob-
tained, the problem may bein the SSB modu-
lator/detector CR10, 11, 12, 13; oT the in-
jection amplifier, Q9. If the CW transmit
output is as it should be, but the sidetone is
not audible in the speaker, the problem prob-
ably lies in the qudio output stages, Q7 and
Q8.

e SSB modulator /detector depends on th
4,5 KC injection at J24. The RF VIVM can
be connected to P24 1o check forthis injection.
Other necessary inputs to the Audio /Modula-
tor assembly are the T/R, R/T, and AM/RT
lines. The T/R line should be at +12 VDC on
transmit and ground on receive. The R/T line
should be at +12 VDC on receive and ground on
transmit. The AM/RT line should be at +12
VDC on AM receive and ground on all other
modes.

6.15.2 AUDIO / MODULATOR VOLTAGE
MEASUREMENTS. DC and AC voltage mea-
surements for the Audio/Modulator stages
are given in Table 6. 8.

6.15.3 AUDIO / MODULATOR
ALIGNMENT PROCEDURE.

2. Connectdummy load to antenna connec-
“or, and connect the RF probe of an RF VIVM
across dummy load.

b. Tune the transceiver to transmit 50
watts on CW, and adjust T7 for maximum
output. This adjustment will produce -a very
small peak in output voltage, and may occur
at an extreme of the tuning cup travel.
(Caution: the tuning cup of T7 should not be
forced at its inward end-of-travel point, or
withdrawn more than 3 turns from that point.)

c. If the SSB modulator requires balanc-
ing, turn the TRANSMIT AUDIO control to
its counterclockwise stop, and set the mode
switch to USB or LSB. The RF Voltmeter
will now read residual carrier. Null the
carrier by adjusting R56 and C58, alternately,
until no further reduction is possible.

d., Set transceiver to receive on USB or
1.SB. Connect signal generator to the antenna
connector, and tune it for a low level signal,
a2t the receiving frequency.

e. Connect Audio VTVM across speaker,
and tune T8 for highest reading. This adjust-
mentwill produce a small peak in output volt-
age, and may occur at an extreme end of the
tuning cup travel. (Caution: the tuning cup of
T8 should not be forced at its inward end-of-
travel point, or withdrawn more than 3 turns

from that point.)

f£. Set transceiver to receive on AM. Con-
nect signal generator to the antenna connec-=
tor, and tune it for a low level signal, at the
receiving frequency, with 30% tone modula-
tion. .

Connect Audio VIVM across speaker,
and tune T4 for highest reading.

6.15.4 AUDIO/MODULATOR ASSEMBLY
REMOVAL AND INSTALLATION
PROCEDURES.

6.15.4.1 REMOVAL FROM TRANSCEIVER.

9. Remove two screws securing PC board
to chassis.

b. Pull PC board up and out until coaxial

cable connectors P24 and P25 are accessible.
c. Unplug P24 and P25, and remove PC

board from chassis.

6.15.4.2 INSTALLATION IN TRANSCEIVER.
a. Plug coaxial cables number 24 and 25

into J24 and J25, respectively on PC board.

b. Insert PC board into position on
chassis, mating 23 terminal connector P23
with jack J23 on chassis.

c. Install two screws with washers on
upper corners of PC board, securing it to
chassis.

6.16 VFO.

Refer to figures 8.15 and 8.16 for parts
location and schematic diagrams.
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TABLE 6.8 — AUDIO/MODULATOR VOLTAGE CHART
STAGE EMITTER BASE COLLECTOR NOTES
DC VOLTAGES

Q3 3V 2.8V 0o Vv

0 Vv 0 Vv 0 Vv (a)
Q4 0 Vv 10 V 0 Vv

10 V 10 V 3 Vv (a)

Q5 8 V 7.4V 3 Vv
Q6 13 VvV 13 Vv 0 Vv

0.9V 0.6 V 0 Vv (a)
Q7 9.3 V 9.1V 4 VvV
Q8 3.5V 3.2V 0 Vv
Q9 36 V 2.9V 0 Vv
Q10 6 v 5.3 V 0o Vv

0.9V 7V 0o V- (a)

AC VOLTAGES

Q3 2.2 MV 5.3 MV 1.5 V (b)
Q4 22 MV 20 MV 45 MV (c) audio
Q5 0 Vv X 2.2 'V audio
Q6 0o Vv 0 A% 0 v (a)
QT 22 MV 39 MV 1.5 V (d) audio
Q8 1.5 V 1.5V 0 v (d) audio
Q9 230 MV 230 MV 0 A%
Q10 0.15 V 0.16 V 0.36 V (d)

S S

(a) Transmit mode

() 300 uv, 30% modulated 2,555MCS input to antenna connector, AM receive mode,
(¢) CW transmit mode, 2.555MCS at ALC threshold.
(d) 100 uv unmodulated 2.55MCS input to antenna connector, LSB or USB receive mode.

X Not significant

6.16.1 VFO TEST PROCEDURE.

a. Tune transceiver to receive USB on
2.555 MC.

b. On the 11.6 MC Error Mixerassembly,
unplug P42 (10 KC injection), and connect the
RF VTVM to the emitter of Q4 (accessible
at R19). Pull the 1 KC FREQUENCY knob
out. The output from the VFO should be
approximately 50 MV, If voltage output is
good proceed to (c), if missing proceed to
(d.

c. Connecta VIVM tothe emitter of Q4 of
the 11. 6 Error Mixer board. Connect the fre-
quency counter to the amplifier output on the
VTVM. Check the VFO frequency at dial

6~36

settings 0 (798.5 KC) and 9 (789.5 KC). I
not correct refer to alignment procedure
(para. 6.16.3).

Note

If VFO operates properly, but the
transceiver does not operate with the
1 KC FREQUENCY control pulled out,
the problem may lie in the 1.1015
MC oscillator stage, Q6, on the 455
KC Error Mixer assembly. This
oscillator must be operating properly
when the VFO is used. Refer to Table
6.5 for Q6 AC voltages.

d. Measure the DC voltages of the VFO

and compare with Table 6.9. Any deviations
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from normal indicate bias network or tran-
sistor problems, If voltages are normal, the
trouble is in the signal or feedback circuits.

e. Connect RF VTVM to the junction of
R5-R6 on VFO assembly. This reading should
be about 30 MV, If there is no output at R5-
R6, adjust R7 fully in each direction.
Normally, R7 is set for 35 MV at the collec-
tor of Q3. If oscillations do not occur and all
DC measurements are good, proceed to step
1.

f. Unsolder and remove C5 (,1uF),anduse
C5 to connect a signal generator, set for
40 MV output at 790KC, to the base of Q1.
This will allow interruption of the feedback
loop and allow checking the stages as am-
plifiers. Use the AC voltages in Table 6.9
to help locate faulty stage and component,

g. Make repairs, and then perform steps
e and then c.

6.16.2 VFO VOLTAGE MEASUREMENTS

DC and AC voltage measurements for the
VFO stages are given in Table 6.9.

6.16.3 VFO ALIGNMENT PROCEDURE.,

a. If the VFO tuning capacitor and drive
assembly is mechanically out of adjustment,
loosen the two set-screws on the capacitor
drive gear, and set the capacitor plates half
meshed with the 1KC knob on position 0.
Tighten the set screws.

b. Connect the RF VITVM to the collector
of Q4. Push the 1 KC knob in, and set it on
position 4. Adjust T1 for peak meter reading,
using the signal from the 1KC Oscillator to
tune by.

c. Connect RF VIVM to the collector of
Q3 with 1KC knob pulled out in position 4,
set R7 for 35 MV of feedback to Q1. Discon-
nect VIVM.

d. Remove P42 from its jack on the 11,6
MC Error Mixer assembly. Connect the
VTVMto the emitter of Q4 on that assembly.
Connect the Frequency Counter to the ampli-
fier output on the VIVM

e. Turn the 1KC knob to the 0 position,

f. Adjust C1 for a counter reading of
798.5 KCS.

g. Set the 1KC knob, with knob pulled out,
to the 9 position.

Note

L1 is a factory adjustment. It should
not be tampered with unless sufficient
tuning range is not available with L2,

h. Adjust the fine tuning coil, L2, for a
counter reading of 789.5KCS,

i. Repeat steps e through h until the VFO
tracks properly on these frequencies,

" TABLE 6.9 — VFO VOLTAGE CHART

STAGE EMITTER BASE COLLECTOR NOTES
DC VOLTAGES (a)
Q1 4.6V 4,4V oV
Q2 5V 4,6 V 1.6 V
Q3 7.4V 7.2V v
Q4 7.3V 7V oV
AC VOLTAGES (a)
Q1 40 MV 40 MV oV
Q2 1MV 40 MV 1.5V
Q3 50 MV 105 MV 40 MV
Q4 18 MV 62 MV 4,0V

(a) With 1KC oscillator knob pulled out,
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j. Replace P42, and disconnect test equip-
ment.

6.16.4 VFO Assembly Removal andInstal-
lation Procedures.

6.16.4.1 Removal from Transceiver.

a. Unsolder black wire between PC board
and VFO tuning capacitor C4, from C4.

b. Remove screw in each upper corner of
PC board, and remove board.

6.16.4.2 Installation in Transceiver.

a. Insert PC board inposition on chassis,
properly aligning five mating terminals on
connectors on PC board and chassis before
engaging them; and install two screws, one
in each upper corner, securing board to
chassis.

b. Solder black lead from PC board to
VFO tuning capacitor C4.

6.17 CRYSTAL OSCILLATORS.

Refer to figures 8.17 through 8.24 for Crys-
tal Oscillator parts location and schematic
diagrams.

6.17.1 CRYSTAL OSCILLATOR TEST
PROCEDURE.

There are three common failures for the
crystal oscillators. The first is loss of out-
put on one or more frequencies and not on the
rest. This would probably be due to switch
contacts, defective crystals or low gain tran-
sistors. The secondand third failures usually
result in no output, and are due to a failure
of either the oscillator or the buffer ampli-
fier. Either the oscillator no longer drives
the buffer amplifier, or the buffer amplifier
fails and overloads the oscillator. For the
MC and 100 KC oscillators, set a signal gen-
erator for a frequency near the oscillator
frequency, and inject 750 MV of signal at the
crystal terminals througha 1 K resistor, and
trace the signal through the oscillator and
buffer amplifier circuits to locate the defec-
tive component. Use the voltage table for the
particular oscillator being checked.

6.17.2 CRYSTAL OSCILLATOR VOLTAGE
MEASUREMENTS. DC and AC voltage mea-
surements for the Crystal Oscillators are
given in Tables 6.10 through 6.13.

TABLE 6.10 — MC OSCILLATOR VOLTAGE CHART

STAGE EMITTER BASE COLLECTOR NOTES
DC VOLTAGES
Q1 6.6V 6.2V 1.6V
Q2 5.2V 5.9V 11.5 V
AC VOLTAGES
Q1 310 MV 530 MV 1.0V
Q2 460 MV 450 MV 390 MV
DIAL (2) ®)
AC VOLTAGES
) 31 MV 67 MV
3 31 MV 71 MV
4 29 MV 55 MV

(a) Output measured at top of R2 on 11. 6 MC Error Mixer Assembly.
(b) Output measured at left end of R3 on Translator Assembly.
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TABLE 6.10 MC OSCILLATOR VOLTAGE CHART (Cont)
DIAL EMITTER BASE COLLECTOR NOTES
AC VOLTAGES (Cont)
5 31 MV 67 MV
6 32 MV 64 MV
7 33 MV 67 MV
8 26 MV 43 MV
9 28 MV 49 MV
10 30 MV 63 MV
11 24 MV 45 MV
12 40 MV 52 MV
13 40 MV 43 MV
14 34 MV 37 MV
TABLE 6.11 — 100KC OSCILLATOR VOLTAGE CHART
STAGE EMITTER BASE COLLECTOR NOTES
DC VOLTAGES
Q1 5.8V 6.1V 2.4V
Q2 4,4V 5.2V 10V
AC VOLTAGES
Q1 290 MV 1.0V 1.9V
Q2 875 MV 850 MV 890 MV
DIAL £23 E18
AC VOLTAGES
0 90 MV 35 MV
1 90 MV 35 MV
2 90 MV 35 MV
3 89 MV 35 MV
4 89 MV 34 MV
5 88 MV 34 MV
6 87 MV 35 MV
7 85 MV 34 MV
8 83 MV 34 MV
9 82 MV 34 MV
TABLE 6.12 — 10KC OSCILLATOR VOLTAGE CHART
STAGE EMITTER BASE COLLECTOR NOTES
DC VOLTAGES
Q1 10V 10.2 V 2.4V
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TABLE 6.12 10 KC OSCILLATOR VOLTAGE CHART (Cont)

STAGE EMITTER BASE COLLECTOR NOTES

DC VOLTAGES (Cont)
Q2 2.6 V 2.4 V 7.6 V

AC VOLTAGES

Ql 750 MV 16 MV 1.7 V
Q2
DIAL E30 E35
AC VOLTAGES
0 73 MV 6.6 MV
1 73 MV 6.8 MV
2 74 MV 6.9 MV
3 75 MV 6.7 MV
4 76 MV 6.6 MV
5 77 MV 6.8 MV
6 78 MV 6.4 MV
7 79 MV 6.9 MV
8 80 MV 6.9 MV
9 80 MV 6.0 MV
ﬂ; TABLE 6.13 — 1 KC OSCILLATOR VOLTAGE CHART
STAGE EMITTER BASE COLLECTOR . NOTES
DC VOLTAGES
Q1 5.5 V 5.7 V 3.7 V
Q2 3.6 V 3.7 V 7.2 V
AC VOLTAGES
Q1 880 MV 3 MV 2.1 V
Q2 1.7 V 2.1 V 1.2 V
DIAL E42 E47
AC VOLTAGES
0 130 MV 68 MV
1 128 MV 65 MV
2 128 MV 58 MV
3 128 MV 61 MV
4 128 MV 60 MV
5 127 MV 54 MV
6 127 MV 59 MV
| 7 126 MV 55 MV
8 125 MV 58 MV
9 125 MV 63 MV
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6.17.3 CRYSTAL OSCILLATOR ALIGN-
MENT PROCEDURES. Necessary alignment
procedures for the four Crystal Oscillators
are given in paragraphs 6.17.3.1 through
6.17.3.4.

6.17.3.1 MC OSCILLATOR ALIGNMENT
PROCEDURE.

a. Set the transceiver to receive.

b. Remove the shield from over @1. Con-
nect the Frequency Counter, through a . 01uF
capacitor to the emitter of Q1 on the Transla-
tor assembly.

c. Adjust C5 for approximate frequency
readings, according to the chart on the
schematic diagram, in 1000 KC knob positions
2 through 7, 10, 12, and 14. The setting of C5
will be a compromise to make all of the fre-
quencies as close as possible, sothe process
should be repeated, if necessary.

d. With the 1000 KC knob set for 13, adjust
C4 for proper frequency according to chart.

e. With 1000 KC knob set for 11, adjustC3
for proper frequency.

£, With 1000 KC knob set for 9, adjust C2
for proper frequency.

g. With 1000 KC knob set for 8, adjust C1
for proper frequency.

h. Remove Frequency Counter. Connect
52 ohm, 200 watt dummy load to the trans-
ceiver antenna connector. Tune the trans-
ceiver to transmit CW on13. 005 MCS. Then
turn the TRANSMIT AUDIO to the counter-
clockwise stop.

i. Connect Heterodyne Voltmeter, set for
12.741 MCS, to E158 on RF Amplifier board
(162-0260). The Heterodyne Voltmeter will
indicate the strength of a spurious signal at
12.741 MCS when transmitting. Do not turn
the TRANSMIT AUDIO control up, since the
normal 13.005 MC CW signal is undesired
for this test. :

J With the transceiver keyed, carefully
adjust C4 for anull indicationon the Voltmeter
at the spurious frequency. Do notturn C4to a

position which gives no indication, since this
may stop the oscillation of the crystal. When
adjusted, properly, a crystal in the RF
Amplifier assembly traps the spurious signal.
C4 is adjusted such that the frequency of the
spurious signal falls at the trap crystal
frequency, and a null occurs. The same pro-
cess will also be used for nulling three
other spurious frequencies.

k. Tune the transceiver on CW for 11.915
MC transmission. Turn the TRANSMIT
AUDIO control all the way down. Tune the
Heterodyne Voltmeter to the 12.494 MC
spurious signal. Adjust c3 for a null as
before.

1. Tune the transceiver on CW for 9.005
MC transmission. Turn the TRANSMIT
AUDIO control all the way down. Tune
Heterodyne Voltmeter to the 8.247 MC
spurious signal. Adjust C2 to mnull this
gpurious signal.

m. Tune the transceiver totransmit CWon
8.915 MCS. Turn the TRANSMIT AUDIOcon-
trol all the way down. Tune the Heterodyne
Voltmeter to the 9.247 MC spurious signal.
Adjust C1 to null this spurious signal.

n. Remove the test circuit and the dummy
load.

6.17.3.2 100 KC OSCILLATOR ALIGNMENT
PROCEDURE.

a. Tune the transceiver to receive.

b. Connect Frequency Counter, through a
.01 uF capacitor, to E23 on the 100 KC
Oscillator assembly.

c. Adjust €2 %o bring the oscillator fre-
quencies, on all positions, within 200 cps of
the frequencies shown in the schematic dia-
gram for the corresponding dial positions. If
all but one crystal oscillates on the correct
frequency, the crystal may be faulty.

6.17.3.3 10 KC OSCILLATOR ALIGNMENT
PROCEDURE.

No alignment necessaryl.
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6.17.3.4 1 KC OSCILLATOR ALIGNMENT
PROCEDURE.

No alignment necessary.

8.17.4 CRYSTAL OSCILLATOR ASSEM-
BLIES REMOVAL AND
INSTALLATION PROCEDURES.

6.17.4.1 General. Removal of the MC Oscil-
lator Assembly requires prior removal of
the RF Amplifier assembly. Some repairs
to the PC boards are possible without re-
moval of the oscillator assembly. For this
reason, localization of a defect to one of
these assemblies should be accomplished
as thoroughly as possible before removal.

6.17.4.2 MC Oscillator Assembly.
a. Removal and Disassembly.

1.) Remove RF Amplifier assembly
(See paragraph 6.9.4).

2.) Remove ground lug on shield be-
tween MC and 100 KC Oscillator assemblies.

3.) Loosentwo Allen screws in control
knob, and remove control knob.

4.) Remove shaft nut and lock washer
securing oscillator assembly to front panel,
and push oscillator assembly rearward,
clear of panel, while lifting it around the
cable and cable clamp just above it.

5.) Press oscillator assembly against
shield next to 100 KC Oscillator enough to
clear chassis foot, and ease assembly back
and clear. Use caution to prevent damaging
oscillator assembly boards and wiring to
filter block adjacent to MC Oscillator assem-
bly.

6.) Disconnection of wiring to the PC
board is not normally necessary for making
repairs, but if complete removal of oscilla-
tor assembly is required for other reasons,
wiring should be unsoldered at this point.
Reconnection is covered in  installation
procedures for this assembly.
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7.) By removing the four screws and
spacers fastening the PC board to the crystal
switch assembly, permitting access to bot-
tom of the PC board. Repairs to the PC
board can be made without loosening the shaft
coupling projecting from the rear of assem-
bly. Loosening or removal of the shaft
coupling will necessitate re-alignment of MC
Oscillator switch shaft with RF Amplifier
and PA switch assemblies upon reassembly.
This procedure is given in the installation
instructions for the RF Amplifier.

8.) - For removal and replacement of
crystals in switch assembly, loosen or re-
move two nuts on rear of rear switch sec-
tion, to permit sufficient separation of
switch sections.

b. Assembly and Installation.

1.) Reassembly MC Oscillator As-
sembly in reverse order of disassembly.

2.) Refer tofigure §.17 and reconnect
wiring as follows:

a.) Solder center conductor of co-
axial cable number 14 to E11l, and shield
lead to E13. :

b.) Solder black ground lead to
El12,

c.) Solder center conductor of co-
axial cable number 6 to E9, and shield lead
to E10.

d.) Solder black/white wire to E8.

3.) Replace oscillator assembly switch
shaft through hole in front panel, position-
ing PC board wiring connections on side to-
ward center of transceiver. Dress cable
to MC Oscillator and adjacent filter block
to rear of oscillator assembly. Use caution
to avoid damage to wiring to filter block
next to oscillator assembly.

4.) Replace shaft retainer nut and
lockwasher.
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5.) Rotate switch shaft fully CCW, and

reinstall control knob in position 9. Tighten
Loth set screws.

6.) Install ground lugon shield between
MC and 100 KC Oscillator assemblies.

7.) Install RF Amplifier assembly.

6.17.4.3 100 KC and 10 KC Oscillator
' Assemblies.

a. Removal and Disassembly (Same pro-
cedure for both 100 KC and 10 KC Oscil-
lators).

1.) Remove two Allen screws in con-
trol knob and remove knob.

2.) Remove hardware fastening ground
lugs (one on each shield) to shields cn each
side of 100 KC Oscillator assembly; and
remove ground lugs, leaving wiring attached.

3.) Remove shaft nut and lock washer
securing switch assembly to front panel; and
pull oscillator assembly forward, clear of
panel.

4,) Disconnection of wiring is not nor-
mally necessary for repair of an oscillator
PC board;but if complete removal of the as-
sembly is desired for other reasons, wiring
should be unsoldered at this point. Recon-
nection is covered in installation proce-
dures. .

5.) Remove four screws and spacers
between PC board and phenolic board sur-
rounding rear switch section to permit ac-
cess to PC board for repairs.

6.) To permit removal and replace-
ment of crystals, loosen or remove the two
brass nuts on the rear of the rear switch
section,

b. 100 KC Oscillator Reassembly and In-
stallation. '

) 1.) Reassemble oscillator assembly
in reverse order of disassembly.

2.) Refer tofigure 8.19 and reconnect
wiring as follows:

a.) Solder center conductor of co-
axial cable number 13 to E23, and bare shield
lead to E22. No connection to E21.

b.) Solder two white/brown wires
to E20.

c.) Solder center conductor of re-
maining coaxial cable to E18, and bare shield
lead to E19.

3.) Replace oscillator assembly switch
shaft through hole in front panel, positioning
PC board wiring connections on side toward
center of transceiver. Dress cable to 100 KC
and MC Oscillator assemblies into notch in
shield between 100 KC and 10 KC Oscillator
assemblies next to chassis.

4.) Replace shaft retainer nut and
lockwasher.

5.) Rotate switch shaft fully CCW, and
install control knob in number 9 position.
Tighten set screws. ‘

6.) Replace ground lugs removed in
step (3) of 100 KC removal and disassembly
procedures.

7.) Install RF Amplifier assembly.

c. 10 KC Oscillator Reassembly and In-
stallation.

1.) Reassembly oscillator in reverse
order of disassembly.

2.) Refer to figure 8.19, and recon-=
nect wiring as follows:

a.) Solder center conductor of co-
axial cable number g to E35 and bare shield
lead to E22.

b.) Solder center conductor of co-
axial cable number 8 to E30 and the bare
shield lead to E31.

¢c.) Solder two black wires to E33.

d.) Solder two white/black/ brown
wires to E32.
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3.) Replace oscillator assembly switch
shaft through hole in front panel, positioning
PC board wiring connections on side toward
right of transceiver.

4.) Beplace shaft retainer nutandlock-
washer,

5.) Rotate switch shaft fully CCW, and
install control knob in number 9 position.
Tighten set screws.

6.) Replace ground lug removed from
board during disassembly.

6.17.4.4 1 KC Oscillator Assembly.

a. To remove the 1 KC Oscillator as-
sembly from the VFO tuning mechanism
mounting it, proceed as follows:

1.) Set transceiver on right side.

2.) Remove nut retaining white nylon
cable clamp on main cable harness to chassis
at top of 1 KC Oscillator, and push cable
harness rearward to provide room for re-
moval of oscillator assembly.

3.) Remove countersunk Phillips screw
(lower right of crystal board) fastening
oscillator assembly to round spacer attached
to front panel.

4.) Remove countersunk Phillips screw
(lower left of crystal board) fastening oscil-
lator assembly to VFO microswitchmounting
bracket.

5.) Loosen two slotted head screws in
upper corners of oscillator PC board enough
to free oscillator assembly to move rear-
ward.

6.) For disassembly procedures for
1 KC Oscillator assembly refer to those for
10 KC Oscillator, which are similar.

b. Reassembly and Installation.

1.) Reassemble oscillator assembly in
reverse order of disassembly.

2.) Refer to figure 8.23, and reconnect
wiring as follows:
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a.) Solder center conductor of co-
axial cable number 10 to E42 and it’s bare
shield lead to E43, Solder black outer shield
lead to ground lug on relay chassis next to
E45.

b.) Solder white/black/green wire
to E44. .

c.) Solder bare ground wire from
E45 to ground lug in step (a) above.

d.) Solder center conductor of re-
maining coaxial cable to E35 and it’s bare
shield lead to E46. Solder black outer shield
lead to ground lug in step (a) above.

6.18 ALC.

Refer to figures 8.25 and 8.26 for ALC
parts location and schematic diagrams.

6.18.1 ALC TEST PROCEDURE

a. Remove the ALC board from the trans-
ceiver., Connect a dummy load to the antenna
jack J4.

b. Set the transceiver for 2.500 MC for
CW transmission; and adjust PRESELEC-
TOR, PA TUNE, and TRANSMIT AUDIO
controls for an output of 100 watts. Advance
the TRANSMIT AUDIO (only long enough to
obtain reading) and note the power output
where increasing the TRANSMIT AUDIO
no longer increases the power output. If the
power output does not exceed 100 watts,
the ALC is not at fault. Turn TRANSMIT
AUDIO fully CCW. Test the PA tubes and
DC voltages of the PA. If more than 100
watts are available, reinstall the ALC Board
and proceed.

¢. Connect a DC VTVM to pin D of the
ALC Board. Key transceiver and slowly in-
crease to almost 100 watts. No change
should occur in pin D voltage. At about 100
watts, the increase in power should almost
stop, and the DC voltage of pin D should
increase from 3V to beyond 5V. This is the
ALC control range. If pin D voltage was not
close to 3V, the fault is in the Q2 circuit,
the line to the IF amplifier or the ALC
input network at the IF Amplifier. If the
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voltage at pin D was 3V but did not change,
the fault is in the Q1 circuit, or an open
L7 (PA section).

6.18.2 ALC VOLTAGE MEASUREMENTS.
DC and AC voltage measurements for the
ALC stages are given in Table 6.15.

6.18.3 ALC ALIGNMENT PROCEDURES.
No adjustment necessary.

6.18.4 ALC ASSEMBLY REMOVAL AND IN-
STALLATION PROCEDURES.

6.18.4.1 REMOVAL FROM TRANSCEIVER.
Remove two screws, one at each lower
corner, securing PC board to chassis, and
remove PC board.

6.18.4.2 INSTALLATION IN TRANSCEIVER.

a. Plug five terminal connector on end
of PC board into mating connector onchassis,
properly aligning five mating terminals be-
fore engaging them. '

b. Install two screws with Washers one in
each lower corner, securing PC board to
chassis.

6.19 ACC.

Refer to figures 8.27 and 8.28 for parts
location and schematic diagrams.

6.19.1 ACC TEST PROCEDURE.

a. Connect dummy load to antenna jack
J4.

b. Tune Transceiver to Transmit CW on
2.555 MCS, and adjust PRESELECTOR, PA
TUNE and TRANSMIT AUDIO for maxi-
mum power. Record this reading.

c. Switch mode to AM, and key trans-
mitter. The carrier level should read about
one-fourth of the power transmitted in CW,
Attempt to set the level by adjusting R6
on the ACC assembly. If the carrier level
cannot be set and no power output is avail-
able, remove the ACC board and connect
a 1,000 ohm resistor from pin E to pin D
on J28. No output under this condition indi-
cates the fault is in the 455 KC Error
Mixer Q7 circuit, or a signal or voltage to
it. If the carrier is detectable on the power
meter, but cannot be adjusted by R6, compare
the ACC assembly voltages with those of
Table 6.16. These measurements should help
locate the faulty component in Q1 or Q2

“circuits.

6.19.2 ACC VOLTAGE MEASUREMENTS.
DC and AC voltage measurements for the
ACC stages are given in Table 6.16.

6.19.3 ACC CIRCUIT ALIGNMENT
PROCEDURE.

a. Connectdummy loadtoantenna connec-
tor and connect RF VI'VM across dummy load.

b. Tunetransceiver for maximum output
on CW, at2.995 MCS. The output mustbe 70.7
volts minimum. Tune for CW transmit on 3.023
MCS. Set TRANSMIT AUDIO control for 70.7
volts and check panel meter for a 100W, -10+50,

TABLE 6.15 — ALC VOLTAGE CHART

STAGE EMITTER BASE COLLECTOR NOTES
DC VOLTAGES (a)
Q1 10.5 V 10V oV
Q2 4.4V 3.3V 11V
AC VOLTAGES (a)
Q1 280 MV 280 MV 0
Q2 0 2.5V 130 MV

(a) Taken in transmit mode.
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TABLE 6.16 — ACC VOLTAGE CHART
STAGE EMITTER BASE COLLECTOR NOTES

DC VOLTAGES (a)

Q1 8V 14V 11.5V

Q2 12V BV 2V
AC VOLTAGES

| l l (Insignificant)

(a) Taken in AM transmit mode.

c. Set TRANSMIT AUDIO control fully
clockwise (out not in TUNE detent), note out-
put voltage.

d. Change FUNCTION switch to AM.

e. Adjust R6 on ACC board for a level of
one-half of the voltage noted under step c.

6.19.4 ACC ASSEMBLY REMOVAL AND
INSTALLATION PROCEDURES.

6.19.4.1 REMOVAL FROM TRANSCEIVER.
Remove two screws, one at each lower
corner, securing PC board to chassis, and
remove PC board.

6.19.4.2 INSTALLATION IN TRANSCEIVER.

a. Plug five terminal connector on end
of PC board into mating connectoron chassis,
properly aligning five mating terminals
before engaging them.

b. Install two screws, one in each lower
corner, securing PC board to chassis.

6.20 AUDIO AMPLIFIER.

Refer to figures 8.29 and 8.30 for parts
location and schematic diagrams.

6.20.1 AUDIO AMPLIFIER TEST PROCE-~
DURE. To check this assembly, it is
necessary to have an audio input, either
by applying an RF signal to the antenna
connector or an audio signal to the
audio input terminal. It is important to
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maintain a load on the output of the assem-
bly, either the speaker or a 3.2 ohm, 2 watt
dummy load resistor. Set SPEAKER SWITCH
to ON and tune to 2.555 MCS.

a. Connecta RF signal generator, HP606A,
to ANTENNA connector J4. Set for 0.5 u
volts at 2.555 MCS.

b. Adjust RECEIVE AUDIO control for 56
MV at the base of QL.

c. Measure base of Q2 (50.MV) and col-
lector of Q2 (600 MV).

6.20.2 AUDIO AMPLIFIER VOLTAGE MEA-
SUREMENTS. Significant voltages are given
in table 6.17.

6.20.3 AUDIO AMPLIFIER ALIGNMENT
PROCEDURES.

No alignment required.

6.20.4 AUDIO AMPLIFIER ASSEMBLY RE-
MOVAL AND INSTALLATION PROCE-
DURES.

6.20.4.1 REMOVAL FROM TRANSCEIVER.

a. Unplug four terminal cable,

b. Remove PC board from chassis by
sliding it up and out.
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TABLE 6.17 - AUDIO AMPLIFIER VOLTAGE CHART

STAGE EMITTER BASE COLLECTOR NOTES

DC VOLTAGES

Q1 7.8V 8.4V 13V

Q2 13.5V 13.0V 7.8V

Q3 7.2V 7.8V 13V

Q4 7.2V 6.6V 0.6 V

Q5 13.8V 13.0V 7.2V

Q6 0 0.6 V 7.2V

6.20.4.2 INSTALLATION IN TRANSCEIVER.

a. Insert PC board into guides, and press
down into position.

b. Connect four terminal cable connector
to J26.

6.21 DC POWER MODULES.

Refer to figures 8.32 and 8.33 for sche-
matic diagrams.

6.21.1 DC POWER MODULE TEST PRO-
CEDURES. Majority of DC Power Module
problems result in blown fuse F1 in DC
primary line. In these cases, replace
fuse F1, and apply power to set. If fuse
F1l blows again, the problenmi is probably
a shorted transistor Q1 or Q2, or DC line
filter capacitor C2 (and/or Clin 26.0 VDC
Power Module).

If DC primary fuse is not blown, but the
set does not operate, the DC Power Module
probably is not oscillating due to overload-
ing in thetransceiver or defective DC Power
Module circuits. If possible, check opera-
tion of transceiver on AC to determine which
is the case. If the DC Power Module appears
to be defective, check its transistor col-
lector to ground (T1 pin 7) waveforms against
those in figure 6.24. The following proce-
dure can be used to check the condition of
transistors Q1 and Q2, and associated cir-
cuits, of the 13.5 VDC Power Module.

a. Set FUNCTION switch on transceiver
to OFF position. Connect shorting jumper
lead across R2 in Q1-Q2 emitter circuit.
Connect an ammeter, set to 1 ampere range,
from center post of XF1 fuseholder to posi-
tive side of capacitor C2. If an indication
less than 200 MA is obtained, proceed to
step b. If indication exceeds 200 MA, dis-
connect collector lead of transistor, Q1I1, at

terminal 6 on T1 in transceiver, If reading
drops to less than half, transistor Q1 has
excessive leakage and should be replaced. If
the reading is still over half, transistor Q2
(still connected) has excessive leakage and
should be replaced.

b. Set ammeter to 10 ampere range and
momentarily disconnect jumper across R2
long enough to observe new meter reading.
Indication on ammeter should increase to
at least two amperes. If meter reading is
less than two amperes, the beta of one or
both transistors is low. Disconnect base lead
of transistor Q2 at terminal 3 of T1 in
Power Module, and again momentarily dis-
connect jumper across R2 long enough to
obtain new current reading on ammeter,
If indication drops appreciably, the beta
of transistor Q1 (still connected) is low
and should be replaced. If indication on
ammeter rises, the beta of transistor Q2 is
low and should be replaced.

For RF-304 Power Module check transistors
Q1 and Q2 for +26.0 VDC at collectors and

+0.7vdc at bases. Check for a 0.7 vdc drop
across diode CR8. If one transistor is found
defective replace both.
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6.21.2 POWER MODULE VOLTAGE MEA-
SUREMENTS. Collector to ground waveforms
for transistors Q1 and Q2 in both Power
Modules are given in figure 6.24.

6.21.4 POWER MODULE REMOVAL AND
INSTALLATION PROCEDURE.

6.21.4.1 REMOVAL FROM
TRANSCEIVER.

a. RF-303 power module only - unsolder
two black leads from Module at T1-6 and
T1-8 on transceiver.

b. RF-304 power module only - unsolder
two white leads from Module at T1-5 and
T1-9 on transceiver.

c. Unsolder yellow wire from S1-A front,
pin 3, on transceiver.

d. Unsolder blue wire from fuseholder
XF-1 for RF-304, for RF-303 unsolder from
vertical terminal strip.

e. Unsclder the red wire from fuseholder
<F1 for RF-303, for RF-304 unsolder black
wire from terminal strip.

f. Remove two screws on front lip of
Power Module.

g. Remove two sCrews from top side of
chassis behind the frequency standard, and
remove Power Module.

6.21.4.2 INSTALLATION IN
TRANSCEIVER.

Refer to paragraph 2.3 for installation pro-
cedures.

6.22 FREQUENCY STANDARD
ALIGNMENT PROCEDURES.

The frequency of the standard is adjusted at
the time of manufacture, and should be re-
adjusted only if there is good reason to be-
lieve that an improvement in accuracy is
necessary and possible. In order to adjust
the frequency, the transceiver should be
connected to a dummy load with a "T" con-
nector and set up for 10.000 MC AM trans-—

mission. An accurate frequency counter
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should be connected to the "T'"' connector,
through a 10 DB pad and the frequency of the
AM carrier should be set for exactly 10.000
MCS. Turning the screw on the top of the
standard opens the hole cover and allows a
small type of tuning tool to be inserted to ad-
just the frequency or amplitude.

The output amplitude of the standard should
be set as outlined in paragraph 6. 10.3, steps
a through c.

If it is necessary to replace either the fre-
quency standard or Divider/Spectrum Gen-
erator Assembly, check the adjustment as
described above.

A high stability frequency standard is avail-
able for use in the RF-301. It is designated
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RF part number 162-2300. Frequency sta-
bility provided by this proportionally con-
trolled standard is 5 parts in 108 as opposed
to 1 part in 106 as provided by the regular
standards, #162-2000.

The high stability standard is packaged in a
square can and has both FREQUENCY and
OUTPUT amplitude adjustments as described
for the regular standard. Itsuse requires
slight changes in the associated circuits.
11 and L2 on main frame are replaced by
higher current RF chokes (L-0125) of the
same value. A .05,.200 VDCW, tubular my-
lar capacitor (C-0816) is added from the side
of L1 away from the standard to ground.

Frequency and output amplitude adjustments
tothe high stability standard are made in the
same manner as those for the regular stan-
dard.

6.23 RECEIVER PROTECTOR.

Refer to figures 8.34 and 8.35 for parts lo-
cations and schematic diagram.

6.23.1 RECEIVER PROTECTOR TEST
PROCEDURES.

a. Perform the performance test outlined
in paragraph 5.8.1.

b. If the test fails make voltage checks
using the information presentedintable 6.17.

¢. Replace faulty component and repeat
the procedures of paragraph 5.8.1.

TABLE 6.18 - RECEIVER PROTECTOR VOLTAGE CHART

COL-
STAGE | EMITTER | BASE |[LECTOR NOTES

Q1 0.66v |0.66v 12 v @)

0.66 v (0.66v 6V o)

(@) With no signal at E103.
(b) With 6 volts, 1.5 MCS, at E103.
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ASSEMBLY-055
FREQ al Q2,03 Q4,05 06, 07 a8, 09 aio, ot a2, Qi3
STO IN Q20 iy 2 22 2 = 4 i
ol cri ” iy O T I i MULT IVIBRATOR MULTIVIBRATOR MULTIVIBRATOR MULTIVIBRATOR | T |MULTIVIBRATOR MULTIVIBRATOR
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DRIVER ETECTOR
I 1000 KCS 100.KCS 10 KCS IKC
Q14,15 ai7 e ke
1000'KC 100 KC ate DIVIDER
REC ANT. SPECT—-GEN SPECT~GEN BUFFER 8 SPECT-GEN SPECT~GEN
Ki . (PULSE-SHAPER) (KEYED-0SC) SPECTRUM (KEYED-0SC) (KEYED-0SC)
GENERATOR
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1000 XC LI . L2 IOKC FLI FL2
INg ot L ez ] rFurer |l 03 FiLver L | os 1y of Ld ruaer LA 0380 Ld 04 b FurEr  fd 03 1KC iy
BUFFER MIXER 7.753 - 2.595 MIXER 10 KCS MIXER 646.5 646.5 MCS MIXER ,101.5 MiXER
+.0015 MCS 1783 MCS| 14 0498 mes 1,185 KCS .00 KCS
ALC OUTPUT 'iﬁ::’z j oFF
BUFFERS 16Q1,2 | FLa FLS FL3 ae ON/OFF
acc ouTPuT act a6 Q7 | FiLTER a8 1. fFiver L a9 FILTER
BUFFER, I BUFFER Mixer |} 21 953 7] Mixen 14. MIXER 455 1,I0L5 KCS
oUTPUT AMPL I t 0008 MCS +.0022 MCs +.270 KCS
DETECTOR I {.._J . 1
Qs
Fey | )as Q7 AMPL
I FILTER i CARRIER CONT 455 KCS
| 11.6 MC 11.605 11.6MC ARPL 455 KC
ERROR MIXER +.062 MCS _ ERROR MIXER
(AM-XMIT ONLY)
| ASSEMBLY —04 ASSEMBLY-05
1 CARRER acc  asskcling
! RE-INSERT
REC TO TRANSLATOR |
Vi v2
Ly
RF AMPL RF AMPL
T/R RELAY 606 128Y7 : ] ] J
I—___, 1 +ay
Qi MC 100 KC 10 KC { KC
AGC AMPL I\ CRYSTAL CRYSTAL CRYSTAL CRYSTAL VFO
N OSCILL ATOR OSCILLATOR OSCILLATOR OSCHLLATOR ASSEMBLY - 09 >
RF AMPLIFIER ASSEMBLY 10 ASSEMBLY ~1 | ASSEMBLY — (2 ASSEMBLY ~13 798.5 OFF o
ASSEMBLY -02 15.242 6.147 1.8465 798.5 TO 788.5 KCS VFO
Jo 70 3.247MCS TO 7.047 MCS TO 17565 MCS 107895 KCS
11.6 MC ERROR SIGHAL OFF
1000 KC INJ 100 KC INJ r455 KC INg / o
) o
cARRIER . 7F seeaker
] CRIO~CRI3 SWITCH
CRI, CR2 sse | AUDIO/ MODULATOR
IF AMPLIFIER ASSEMBLY ~07 NOISE MODULATOR] ASSEMBLY - 08
o FUI FILTER @z FL2 FILTER . LIMITER DETECTOR
17.748%.504 I11515% 054 ——xwiT
MIXER s MIXER s MIXER e REC
FILTER| rll,se
ai1, 02
ar Q2 o3 Q4 Qs oL 03-08
"S§j {Fie |- tsef ol IF AMFY. IF_AMPL IF AMPL IF_AMPL IF AMPLI b L] ace L] comeLi-
- a] 138 aw an 1 “rec REC REC REC Rec | AMPL MENTARY
b LEILTER {xmiT] 3 3 ¥ T e
cw ow
AM REC AUDIO AMPL
TRANSLATOR ASSEMBLY-06 26 7 S 99,010 ace ASSEMBLY -17
- IF AMPL IF AMPL |l IF AMPL |—ef ASC DET XMIT CW 0SC CW HOLD
IF FILTER ASSEMBLY— 19 T a6c AGC a AUDIO xMIT cKT
BUFFER HEADPHONE
T AGDIO
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ON/ORFEFC HEADSET «—4
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Figure 4.6 — RF-301 Signal Block Diagram
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SECTION VII
PARTS LIST

RF-301 TRANSCEIVER

REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
C34 Capacitor, ceramic, 680 | C-0634
MAIN FRAME ASSEMBLY pF, 1K VDCW
C35 Capacitor, ceramic, 1000 | C-0621
B1 FAN, 115 VAC B-0013 pF, 1K VDCW
C1 Capacitor, oil-paper, C-2251 C36, C37 Same as C34 C-0634
12 u¥, 1K VDCW C38 Capacitor, mylar, 1 uF, C-0860
C2 Capacitor, oil-paper, C-2250 . 400 VDCW
4 uF, 1K VDCW C39 Capacitor, ceramic, .01 | C-4300
Cc3 Capacitor, electrolytic; C-2240 uF, 75 VDCW
5 uF/300 VDCW, C40 Capacitor, tantalum, 15 | C-5832
200 uF/300 VDCW, uF, 20 VDCW
500 uF/20 VDCW, C4l Capacitor, variable, C-0404
500 uF/16 VDCW 8-50 pF
C4 Capacitor, ceramic, 250 |C-0636 C42, C43 Capacitor, dipped-mica C-0127
pF, 1K VDCW 110 pF, 500 VDCW, 5%
C5, C6 Capacitor, electrolytic, C-1123 C44, C45 Same as C4l C-0404
20 uF, 100 VDCW C46, C47 Same as C42 C-0127
oy Same as C4 C-0636 C48 Same as C41 C-0404
C9 Capacitor, electrolytic, -|C-4166 C49/C52 Sszme as Cl4 C-2210
' 220 u¥, 20 VDCW C53/C55 Same as C39 C-0065
C10 Capacitor, electrolytic, C-4162 56 Same as C9 C-4166
580 uF, 15 VDCW C57 Same as Cl4 C-2210
Cl1 Same as C9 C-4166 C58 Same as C9 C-4166
C12, Ci3 Capacitor, ceramic, .02 |C-2230 C60/C62 Same as C39 C-0065
- uF, 1K VDCW C63/C70 Capacitor, ceramic, 1500 | C-2651
Cl4 Capacitor, ceramic, .1 C-2210 pF, 500 VDCW
uF, 25 VDCW C75 Same as C39 C-0065
C15 Capacitor, ceramic, .01 C-5000 C80 Capacitor, paper .1 C-6181
uF, 1000 VDCW uF, 600 VDCW
C16/C18 Capacitor, ceramic, .01 |C-0003 ce8l Capacitor, ceramic C-0002
uF, 500 VDCW . 005 uF, 500 VDCW
C19 Same as C15 C-5000 C82 Same as C39 C-0065
C20 Capacitor, ceramic, 68 C-0612 C83 Same as C16 C-0003
pF, 1K VDCW CR1/CR11 | Diode, silicon, type CR-0045
C21 Capacitor, dipped-mica, C-4068 1N3256
7.5 pF, 3K VDCW CR12 Diode, zener, type UZ736 | CR-0053
c22 Capacitor, ceramic C-0063 CR13/CR19 | Diode, silicon, 1N4001 CR-0043
.1 uF, 75 VDCW CR20/CR21 | Diode, germanium, type CR-0047
C23 Capacitor, ceramic C-0008 . 1N270
.01 uF, 1K VDCW CR22 Diode, silicon, type CR-0070
C24 Capacitor, ceramic, 39 C-0638 1N3064
pF, 1K VDCW CR23 Diode, silicon, type CR-0050
C25 Capacitor, ceramic, 180 |C-0615 1N816
pF, 1IK VDCW CR24 Same as CR20 CR-0047
C26 Same as C22 C-0063 DS1 Lamp, pilot, 6 volts DS-0026
c27 Capacitor, ceramic, 80 C-0609 F1 Fuse, type AGC:
pF, 1K VDCW 25 AMP for 13.5 VDC
C28, C29 Capacitor, ceramic, 120 (C-0613 operation F-0019
pF, 1IK VDCW 15 AMP for 26.0 VDC
C30 Capacitor, ceramic, 200 |C-0630 operation F-0018
pF, 1K VDCW F2 Fuse, type AGC:
C31 Capacitor, ceramic, 270 [C-0631 4 AMP for 115 VAC
pF, 1K VDCW operation ¥-0014
C32, C33| Capacitor, ceramic, 560 |C-0633 3 AMP for 230 VAC
pF, 1K VDCW operation F-0013
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REF
DESIG DESCRIPTION RF P/N
F3 Fuse, type AGC, 1.5 AMP | F-0011
FL1/FL3 Parasitic suppressor A162-0187
choke assembly
FL4 Choke assembly A162-0384
FL5 Filter, mechanical, 455 FL-0001
KCS, lower-sideband !
FL6 Filter, mechanical, 455 FL-0004
KCS, upper- sideband
Ji, J2 Connector, 7 pin J-0402
J3 Connector, 12 pin J-0401
J4 Connector, coax, type UHF | J-0200
J5 Connector, 7 pin J-0400
J18 Connector, 5 pin B162-0199
J23 Connector, 23 pin J-0340
J24 Connector, 5 pin B162-0148
J26 Connector, 4 pin A162-0173
J28 Connector, 5 pin B162-0149
J30 Connector, feedthru J-0030
J37 Socket, relay J-0801
J38 Connector, fan J-0350
J39 Same as J37 J-0801
J40 Same as J28 B162-0149
J41 Same as J37 J-0801
J100 Phone jack J-0105
K1 Relay, 115 VAC K-0042
K2/K4 Relay, 12 VDC 52450 -85 K-0041
L1/L3 Choke, RF, 240 uH L-0052
L4 Choke, multisection 1.-0099
L5 Choke, RF, 150 uH ' B162-0154
L6 _ Coil, roller B162-0177
L7 Choke, RF, 1 MH ' 1.-0050
L.8,L9 Choke, RF, 1.5 MH L-0031
LS1 Speaker 1LS-0003
M1 Meter, panel A162-0184
P17, P8 Connector, coax, miniature P-0032
P12, P13 Same as P7 P-0032
P16, P17 Same as P17 P-0032
P20 Connector, multi-pin B162-0375
P24 Same as P7 P-0032
P31 Connector, multi-pin B162-0373
P33/P35 Same as P7 P-0032
P38 Connector, fan P-0350
P42/ P43 Same as P7 P-0032
Q1, Q2 Transistor, type 2N1479 Q-0106
Q3 Transistor, type 2N3642 Q-0320
R1 Resistor, composition, R-0356
470K, 2W, 10%
R2 Resistor, composition, R-0332
4.7K, 2W, 10%
R3 Resistor, composition, R-0122
680 ohms, 1/2W, 10%
R4 Potentiometer, 5K, 2W R-3156
R5 Resistor, composition, R-0347
82K, 2W, 10%
RS Resistor, composition, R-0131
3.9K, 1/2W, 10%
R7, R8 Resistor, composition, R-0112
100 ohms, 1/2W, 10%
RY Resistor, composition, R-0217
970 ohms, 1W, 10%
R10 Potentiometer, 500 ohms, R-3171
9W with SPST switch
5101

REF :
DESIG DESCRIPTION RF/PN
R11 Resistor, composition, R-0136
10K, 1/2W, 10% '
R12/R14 Same as R7 R-0112
R15 Resistor, film, 50 ohms, R-0955
W, +10%
R16 Resistor, composition, R-0348
100K, 2W, 10%
R17 Resistor, wirewound, R-3814
100 ohms, 5W, +10%
R18 Resistor, composition, R-0028
2.2K, 1/4W, 10%
R19 Potentiometer, 1K, 2W R-3174
R20 Potentiometer, 1K, 2W R-3170
R22 Resistor, composition, R-0039
18K, 1/4W, 10%

R23 “Same as R18 R-0028
R24 Resistor, composition, R-0026
1.5K, 1/4W, 10%

R25 Resistor, composition, R-0120

470 ohms, 1/2W, 10%
R26 Resistor, composition, R-0029
2.7K, 1/4W, 10%
R27 Resistor, composition, R-4000
15K, 1W, 5%
R28 Resistor, composition, R-4001
750 ohms, 1/2W, 5%
R29 Resistor, composition, R-0135
8.2K, 1/2w, 10%
R30 Resistor, composition, R-0142
- 33K, 1/2W, 10%
R31 Resistor, composition, R-1459
2.7K, 1/2W, 5%
r32 Resistor, composition, R-1454
1. 8K, 1/2W, 5%
R33 Resistor, composition, R-0040
22K, 1/4W, 10%
R40/42 Resistor, composition, R-0307
39 ohms, 2W, 10%
R50 Resistor, composition, R-0144
‘ 47K, 1/2W, 10%
R55 Resistor, composition, R-0204
22 ohms, 1W, 10%
R58 Resistor, composition, R-0138
15K, 1/2W, 10%
R57 Resistor, composition, R-0128
2.2K, 1/2W, 10%
R58 Resistor, wirewound, R-0606
9220 ohms, 5W, 10%
Si Switch, rotary, wafer A162-0152
S2 Switch, rotary, wafer A162-0191
S3, S4 Switch, toggle, DPDT S-0201
S5 Micro switch $-0080
S6 Switch, rotary, wafer A162-0151
ST Switch, push-button S-0081
S100 Same as S3 S-0201
si01 Part of R10 R-3171
T1 Transformer, power A162-0175
vi/V3 Tube, electron, type V-0105
6146B
XF1 Fuseholder, AC X-0081
XF2 Fuseholder, DC X-0081
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1

REF -REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
XF3 Fuseholder, 12 VDC X-0330 C22 Same as C3 C-2496
Air Filter MP-1187 c23 Same as C1 C-2302
Line cord assembly, A162-0021 Cc24 Capacitor, dipped-mica, C-2467
115 VAC 36 pF, 500 VDCW, 2%
Line cord assembly, A162-0022 C25 Same as C1 C-2302
230 VAC C26 Same as CT C-3400
Microphone and cable A162-0020 c217 Same as C5 c-0103
connector Cc28 Same as C1 C-2302
Connector, microphone P-0400 Cc29 Same as C2 C-2471
Plug, power P-0402 Cc30 Same as C3 C-2496
) Cc31 Same as C1 C-2302
Cc32 Capacitor, dipped-mica, C-2469
-02- RF AMPLIFIER ASSEMBLY | A162-0200 43 pF, 500 VDCW, 2%
S Cc33 Same as C1 C-2302
C34 Same as C7 C-3400
RF Amplifier PC Board C162-0260 C35 Same as C5 C-0103
Assembly Cc36/C38, | Capacitor, variable, A162-0271
RF Band Switch Assembly, C162-0206 C40 11-110 pF
Section A Cc41 Capacitor, dipped-mica, C-0152
RF Band Switch Assembly, C162-0207 1000 pF, 500 VDCW, 5%
Section B _ C42 Capacitor, ceramic, C-0001
RF Band Switch Assembly, C162-0208 ~.001 uF, 500 VDCW
. Section C C43, C44 Capacitor, ceramic, C-0065
RF Band Switch Assembly, C162-0209 .01 uF, 150 VDCW
Section D C45 Capacitor, ceramic, C-0003
C1 Capacitor, variable, 9-35 C-2302 .01 uF, 500 VDCW
pF . C46 Same as C43 C-0065
Cc2 Capacitor, dipped-mica, C-2471 C47 Same as C41 C-0152
82 pF 500 VDCW, 2% C48 Same as C45 C-0003
C3 Capacitor, dipped-mica, C-2496 Cc49 Same as C42 C-0001
470 pF, 500 vVDCW, 2% C50 Capacitor, dipped-mica, Cc-0124
C4 Same as C1 C-2302 82 pF, 500 VDCW, 5%
C5 Capacitor, dipped-mica, 5 { C-0103 C51 Same as C36 A162-0271
pf, 500 VDCW, 5% C52 Capacitor, feedthru, A162-0270
C6 Same as C1 C-2302 12400 pF
Cc7 Capacitor, dipped-mica, C-3400 C53 Capacitor, dipped-mica, C-0116
1100 pF, 500 VDCW, 2% 43 pF, 500 VDCW, 5%
C8 Same as C5 Cc-0103 C54, C56 | Same as C45 C-0003
Cc9 Capacitor, dipped-mica, C-0104 C57 Same as C43 C-0065
10 pF, 500 vDCW, 5% C58 Capacitor, ceramic, Cc-2210
c10 Capacitor, dipped-mica, C-0106 .1 uF, 25 VDCW
15 pF, 500 VDCW, 5% - Cc60 Capacitor, dipped-mica, c-0123
Cci1 Capacitor, dipped-mica, Cc-0111 75 pF, 500 VDCW, 5%
27 pF,. 500 VDCW, 5% Cc61 Same as C41 C-0152
Cc12 Same as CH c-0103 c62 Same as C58 c-2210
C13 Same as C1 C-2302 C65 Capacitor, mica C-0115
c14 Same as C2 C-2471 39 pF, 500 VDCW,15%
C15 Same as C3 C-2496 i ili -
C16 Same as C1 G-9302 CR1 Daogtzar,wsﬂlcon, type CR-0047
C11 Capacitor, dipped-mica, C-2479 CR2 Diode, zener, type CR-0046
100 pF, 500 VDCW, 2% {N753A
c18 Same as Cl C-2302 CR3 Same as CR1 CR-0043
C19 Same as C7 C-3400 K1 Relay, 4PDT, 12 VDC K-0041
c20 Same as C1 C-2302 L1 Inductor . B162-0276
c21 Same as C2 C-2477 12, L3 | Inductor B162-0278
L4 Same as L1 B162-0276
L5 Choke, RF, 1 MH, 185 MA | L-0050
(— e —
ENTER CHANGE DATA ENTER CHANGE DATA
i_,’— I
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REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
Q1 Transistor, type Q-0315 Y3 Crystal, 12.494 MC/S A162-0194
2N3644 Y4 Crystal, 12.741 MC/S A162-0195
Z1 Ferrite Iron Bead E-0652
R1 Resistor, composition, R-0024
2 JE VA 108 T | e | |03 | DIVIPER ANp specTaum | DO
47 ohms, 1/4W, 10%
R3 Resistor, composition, R-0152
220K, 1/2w, 10% c2 Capacitor, dipped-mica, C-0123
R4 Resistor, composition, R-0136 75 pF, 500 VDCW, 5%
10K, 1/2W, 10% Cc3 Capacitor, ceramic, C-2210
R5 Resistor, composition, R-0128 .1uF, 25 VDCW
2.2K, 1/2w, 10% c4, C5 Same as C2 C-0123
R6 Resistor, composition, R-01186 C6 Capacitor, tantalum, C-5832
220 ohms, 1/2W, 10% 15 uF, 20 VDCW, 20%
R7 Resistor, composition, R-0132 cn Capacitor, dipped-mica, C-0103
4.7K, 1/2wW, 10% 5 pF, 500 VDCW, 5%
R8 Resistor, composition, R-0142 C8 Capacitor, dipped-mica, C-0108
33K, 1/2wW, 10% 20 pF, 500 VDCW, 5%
R9 Resistor, composition, R-0146 C9 Capacitor, polystyrene, C-2700
68K, 1/2W, 10% .0022 uF, 100 VDCW
R10 Resistor, composition, R-1433 C10 Same as C2 C-0123
220 ohms, 1/2W, 5% Ci1 Same as C3 C-2210
R11 Resistor, composition, R-0607 Cc12, C13 Same as C2 C-0123
12K, 5W, 5% C14 Same as C6 C-5832
R12 Resistor, composition, R-3218 C15 Same as C7 C-0103
3.3K, 2W, 5% C16 Same as C8 C-0108
R13 Resistor, composition, R-0124 C17 Capacitor, polystyrene, C-2701
1K, 1/2w, 10% , .022 uF, 100 VDCW
R14 Resistor, composition, R-0148 C18 Same as C2 C-0123
100K, 1/2w, 10% C19 Same as C3 C-2210
Ri5 Resistor, composition, R-1421 C20, C21 Same as C2 C-0123
68 ohms, 1/2W, 5% c22 Same as C6 C-5832
R17 Resistor, composition, R-0127 C23 Capacitor, dipped-mica, C-0104
1.8K, 1/2w, 10% 10 pF, 500 VDCW, 5%
R18 Resistor, composition, R-3217 Cc24 Same as C8 C-0108
470 ohms, 2W, 5% C25 Capacitor, polystyrene, C-2702
R19 Resistor, composition, R-0135 .33 uF, 100 VDCW
8.2K, 1/2w, 10% C26 Capacitor, dipped-mica, C-0122
R20 Resistor, composition, R-1471 68 pF, 500 VDCW, 5%
8.2K, 1/2w, 5% c21, €28 Capacitor, ceramic, C-0060
R21 Same as R19 R-0135 .05 uF, 30 VDCW
R22 Same as R20 R-1471 Cc29 Capacitor, dipped-mica C-0120
R23 Same as R19 R-0135 56 pF, 500 VDCW, 5%
R24 Same as R20 R-1471 C30 Capacitor, dipped-mica C-0139
R25 Same as R19 R-0135 300 pF, 500 VDCW, 5‘%
R26 Same as R20 R-1471 C31 Capacitor, film, .22 uF, C-2350
R29 Resistor, composition, R-0133 100 VDCW, 20%
5.6K, 1/2W, 10% Cc32 Same as C27 C-0060
R31 Potentiometer, 500 ohms, R-3100 C33 Capacitor, dipped-mica, C-2503
1w, 10% 820 pF, 300 VDCW, 2%
S1 Switch, section, rotary A162-0283 C34 Capacitor, ceramic, C-2801
Vi Tube, electron 6DC6 V-0000 68 pF, N-220, 150 VDCW
V2 Tube, electron, 12BY7A v-00138 C35 Same as C27 C-0060
Y1 Crystal, 8.247 MC/S A162-0196 C36 Capacitor, ceramic, 330 C-2804
Y2 Crystal, 9.247 MC/S A162-0193 pF, 2%, N-080,150 VDCW

ENTER CHANGE DATA

ENTER CHANGE DATA
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REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
Cc31 Capacitor, dipped-mica C-0126 R11 Potentiometer, 10K, R-3104

100 pF, 500 VDCW, 5% 1/2w, 10%
C38 Capacitor, ceramic, C-2802 R12 Same as R3 R-0136

120 pF, N-080 R13 Resistor, composition, R-0115
C39 Same as C3 Cc-2210 180 ohms, 1/2W, 107

R14 Resistor, composition R-0116

Cc41 Same as C33 C-2503 220 ohms, 1/2W, 10%

C42 Same as C3 c-2210 R15 Same as R3 R-0136
C43 Capacitor, dipped-mica, C-0134 R16 Resistor, composition, R-0125
220 pF, 500 VDCW, 5% 1.2K, 1/2wW, 10%

C44 Capacitor, dipped-mica, C-0124 R17 Same as R3 R-01386

82 pF, 500 VDCW, 5% R18 Same as R4 R-0134
C45 Same as C3 C-2210 R19 Sameé as R5 R-0127
C46 Same as C3 C-2210 R20, R21 | Same as R3 R-0136
C47 Same as C33 C-2503 R22 Same as R4 R-0134
CR1 Diode, zener, type UZ 709| CR-0048 R23 Same as R5 R-0127
TR2 | Diode, silicon, type 1IN816| CR-0050 R24 Same as R11 R-3104
CR3/CR11 | Diode, germanium, type CR-0047 R25 Same as R3 R-0136
1N270 R26 Resistor, composition, R-0121
CR12/CR15| Same as CR2 CR-0050 560 ohms, 1/2W, 10%
CR16 Same as CR3 CR-0047 R27 Same as R14 R-0116
J43 Connector, receptacle, coax J-0031 R28 Same as R3 R-0136
L1/L Inductor, 1 MH 1.-0050 R29 Same as R5 R-0127
L5 - Inductor, .47 uH 1.-0028 R30 Same as R3 R-0136
L6 Inductor, .22 uH 1.-0029 R31 Same as R4 R-0134
L7 Inductor, .15 ufl 1L.-0074 R32 Same as R3 R-0136
P14 Coax cable assembly . C162-0312 R33 Same as RS R-0127
P15 Coax cable assembly C162-0313 R34 Same as R3 R-0136
P36 Coax cable assembly C162-031G R35 Same as RS R-0127
P46 Coax cable assembly C162-0311 R36 Same as R14 R-0116
Q1/Q3 Transistor, type Q-0319 R37 Same as R4 R-0134
' 2N3638A R38 Same as R11 R-3104
Q4 Transistor, type 2N706 Q-0107 R39 Resistor, composition, R-0129
Q5/Q7 Transistor, type 2N1301 Q-0109 2.7K, 1/2W, 10%
Q8 Same as Q4 Q-0107 R40 Same as R3 R-0136
Q9/Q11 Same as Q5 Q-0109 R41 Resistor, composition, R-0124
Q12 Same as Q4 Q-0107 1K, 1/2w, 10%
Q13 Same as Q5 Q-0109 R42 Same as R26 R-0121
Q14 Same as Q4 Q-0107 R43 Same as R3 R-0136
Q15 Same as Q5 Q-0109 R44 Resistor, composition, R-0109
Q16/Q19 Transistor, type 2N2084 Q-0105 56 ohms, 1/2W, 10%
Q20 Same as Q4 .| Q-0107 R45 Resistor, composition, R-0111
R1 Resistor, composition, R-1613 82 ohms, 1/2W, 10%
33 ohms, 1W, 5% R46 Same as R2 R-0132
R2 Resistor, composition, R-0132 R41T Resistor, composition, R-0133
4.7K, 1/2w, 10% 5.6K, 1/2wW, 10%
R3 Resistor, composition, R-0136 R48 Resistor, composition, R-0130
10K, 1/2w, 10% 3.3K, 1/2W, 10%
R4 Resistor, composition, R-0134 R49 Resistor, composition, R-0135
6.8K, 1/2W, 10% 8.2K, 1/2w, 10%
R5 Resistor, composition, R-0127 R50 Same as R5 R-0127
1.8K, 1/2w, 10% R51 Same as R3 R-0136
R6, R7 Same as R3 R-0136 R53 Same as R48 R-0130
R8 Resistor, composition, R-0118 R54 Resistor, composition, R-0122
330 ohms, 1/2W, 10% 680 ohms, 1/2W, 10%
R9 Same as R4 R-0134 R55, R56 | Resistor, composition, R-0138
R10 Same as RS R-0127 15K, 1/2w, 10%
R57 Same as R16 R-0125
. ENTER CHANGE DATA ENTER CHANGE DATA




PARTS LISTS

REF REF ]
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
R58 Same as R48 R-0130 C33 Same as C5 C-2304
R59, R60 Resistor, composition, R-0104 C34 Same as C20 C-2303
22 ohms, 1/2W, 10% C35 Same as C7 C-0129
R61 Resistor, composition, R-0107 C36 Same as C5 C-2304
39 ohms, 1/2W, 10% C37/C45 Same as C1 C-2210
R62 Resistor, composition, R-0177 c46, C47 Capacitor, dipped-mica, C-0108
4.7 ohms, 1/2W, 10% 20 pF, 500 VDCW, 5%
R63, R64 Resistor, composition, R-0112 CR1/CR4 Diode, germanium, 1N270 |CR-0047
100 ohms, 1/2W, 10% FL1 Filter, 7.7 MC/S FL-0102
R66 Potentiometer, 500 ohms,| R-3361 FL2 Filter, 2.5 MC/S F1L-0100
1w, 10% FL3 Filter, 11.6 MC/S FL-0105
R67 Resistor, composition R-0881 FL4 Filter, 21.0 MC/S FL-0101
5.6 ohms, 1/2W, 5% FL5 Filter, 14.2 MC/S FL-0107
R68 Same as R47 R-0133 J33/336 Connector, receptacle, coaxlJ-0031
R69 Same as R47 R-~0133 J42 Same as J33 J-0031
R70 Resistor, composition, R-0126 J46 Coax cable assembly C162-0315
1. 5K, 1/2w, 10% L1/L7 .Inductor, 240 uH L-0052
R71 Resistor, composition, R-0128 L8 Inductor, .15 uH “1L-0074
2, 2K, 1/2w, 10% P9 Coax cable assembly C162-0314
R72 Same as R41 R-0124 Q1/Q7 Transistor, type 2N2084 |Q-0105
T2 Transformer D162-0156 Q8, Q9 Transistor, type 2N2996 Q-0103
T3, T4 Transformer D162-0157 R1 Resistor, composition, R-0036
10K, 1/4W, 10%
.04- 11.6 MC ERROR D162-0400 R2 Resistor, composition, R-0038
MIXER ASSEMBLY 15K, 1/4W, 10%
R3 Resistor, composition, R-0025
1.2K, 1/4W, 10%
Cc1, C2 Capacitor, ceramic, Cc-2210 R4 Resistor, composition, R-0012
.1 uF, 25 VDCW 100 ohms, 1/4W, 10% _
C3 Capacitor, ceramic, C-2220 R5 Resistor, composition, R-0006
.005, 100 VDCW 33 ohms, 1/2W, 10%
C4 Capacitor, dipped-mica, C-0133 R6 Resistor, composition, R-0030
200 pF, 500 VDCW, 5% | - 3. 3K, .1/4w, 10%
C5 Capacitor, variable, C-2304 R7 Same as R2 R-0038
7-25 pF R8 Same as R3 R~-0025
C6 Same as C1 C-2210 R9 Resistor, composition, R-0002
(oki Capacitor, dipped-mica, | C-0129 15 ohms, 1/4W, 10%
130 pF, 500 VDCW, 5% R10 Same as Rl R-0036
C8 Same as CH C-2304 R11 Resistor, composition, R-0024
c9 Capacitor, dipped-mica, | C-2479 1K, 1/4w, 10%
100 pF, 500 VDCW, 5% R12 Same as RS R-0030
Cc10/C15 Same as C1 C-2210 R13 Same as R2 R-0038
Cc1e Same as C5 C-2304 R14, R15 Resistor, composition, R-0028
cit Capacitor, tantalum, C-5832 2. 2K, 1/4w, 10%
15 u¥, 20 VDCW R16 Same as R6 R-0030
c1s, C19 Same as C1 _C-2210 R17 Same as R2 R-0038
Cc20 Capacitor, variable, C-2303 R18 Same as R3 R-0025
2.5-11 pF R19 Resistor, composition, R-0008
ca1 Same as C1 c-2210 47 ohms, 1/4W, 10%
c22 Same as C5 C-2304 R20 Same as R1 R-0036
c23 Same as C7 Cc-0127 R21 Same as R3 R-0025
C24 Same as C1 C-2210 R22 Same as R6 R-0030
C25 Capacitor, dipped-mica, C-2468 R23 Same as R2 R-0038
39 pF, 500 VDCW, 2% R24 Same as R3 R-0025
C26/C30 Same as C1 C-2210 R25 Same as R1 R-0036
c31 Same as C5 C-2304 R26 Same as R2 R~0038
C32 Same as CT C-0129 R27 Same as R3 R-0025
ENTER CHANGE DATA ENTER CHANGE DATA
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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 Cc30 Capacitor, dipped-mica, C-3401
R31 Same as R2 R-0038 1200 pF, 500 VDCW, 5%
R32 Same as R3 R-0025 Cc31 Capacitor, dipped-mica, C-2488
R33 Resistor, composition, R-0040 240 pF, 500 VDCW, 5%
22K, 1/4w, 10% C33 Same as C21 : C-2503
R34 Resistor, composition, R-0016 C34 Same as C1 C-2210
220 ohms, 1/4W, 10% : C35 Capacitor, tantalum, 15 C-5832
R35 Same as R6 R-0030 . uF, 20 VDCW
R36 Same as R2 R-0038 C36, C317 Same as C1 C-2210
RS7 Same as R6 R-0030 CR1/CR3 | Diode, germanium, type |CR-0047
R38 Same as R2 R~-0038 IN270
R39 Resistor, composition, R-0026 CR4/CR7 | Diode, silicen, type CR-0070
1, 5K, 1/4w, 10% CRS8 Same as CR1 CR-0047
R40 Same as Rl R-0036 CRS Diode, zener, type UZ709 |CR-0048
R41 Same as Ri11 R-0024 FL1 Filter, 646.5 KC/S FL-0104
R42 Same as R2 R-0038 FL2 Filter, 1.1015 MC/S FL-0103
R43 Same as R4 R-0012 FL3 Filter, 455 KC/S FL-0109
T1, T2 Transformer D162-0159 J12/317 Connector, receptacle, coax J-0031
L2 Inductor, 1 MH 1.-0050
-05- 455 KC ERROR D162-0500 Q1/Q3 Transistor, type 2N2084 |Q-0105
_MIXER ASSEMBLY 4,Q Transistor, type 2N3638 Q-0306
Q6 - Same as Q1 Q-0105
AV Transistor, type 2N1224 Q-0108
C1 Capacitor, ceramic, C-2210 R1 Resistor, composition, R-0030
.1 uF, 25 VDCW 3.3K, 1/2w, 10%
c2 Capacitor, .0047 uF, C-2108 |R2 Resistor, composition, R-0036
- 100 VDCW 10K, 1/4W, 10%
C3 Capacitor, variable, C-2304 R3 Resistor, composition, R-0026
7-25 pF 1. 5K, 1/4w, 10%
C4 Same as C1 Cc-2210 R4 | Same as R2 R-0036
C5 Capacitor, dipped-mica, C-0128 RS Resistor, composition, R-0022
120 pF, 500 VDCW, 5% 680 ohms, 1/4W, 10%
(ox} Capacitor, dipped-mica, C-2500 R6 Same as R1 R-0080
620 pF, 300 VDCW, 5% RT7 Same as R2 R-0036
C8, C9 Same as C1 Cc-2210 R8 Same as R3 R-0026
c1o0 Capacitor, mylar, C-2114 RY Resistor, composition, R-0033
.015 uF, VDCW 5. 6K, 1/4W, 10%
c11 Same as C3 C-2304 R10 Same as R1 R-0030
Cc12, C13 Same as C1 C-2210 R11 Same as R2 R-0036
Cl4 Same as C5 C-0128 R12 Same as R3 R-0026
C15 Capacitor, dipped-mica, | C-0111 R14 Sa. e as R2 R-0036
27 pF, 500 VDCW, 5% R15 Res. tor, composition, R-0023
C16 Same as C1 Cc-2210 820 ohms, 1/4W, 10%
c17, C18 Capacitor, dipped-mica, C-0132 R16 Same as R1 R-0030
180 pF, 500 VDCW, 5% R17 Same as R2 R-0036
C19, C20 | Same as C1 Cc-2210 R18 Same as R3 R-0026
ca1 Capacitor, dipped-mica, | C-2503 R19 Resistor, composition, R-0034
820 pF, 300 VDCW, 2% 6. 8K, 1/4W, 10%
C22 Capacitor, dipped-mica, | C-0137 R20 Same as R1 R-0030
270 pF, 500 VDCW, 5% R21 Sawe as RS R-0022
E R -
C23, C24 | Same as Cl1 C-2210 §§§ 232 22 gﬁ §_88§§
C25, C26 Same as C3 C-2304
c21, C28 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
R24 Resistor, composition, R-0035 Cc29, C30 Same as C1 C-2210
8.2K, 1/4w, 10% CR1/CR16 | Diode, germanium, type CR-0047
R25, R26 Same as R19 R-0034 1N270
R27 Same as R1 R-0030 FL1 Filter, 17.748 MC/S FL-0108
R28 Same as R19 R-0034 FL2 Filter, 11.1515 MC/S FL-0106
R29 Resistor, composition R-0020 J1/J11 Connector, receptacle, J-0031
470 ohms, 1/4W, 10% L1 Inductor, 240 uH 1.-0052
R30 Resistor, composition, R-0040 L2 Inductor, 390 uH 1.-0075
22K, 1/4w, 10% L3/L6 Same as L1 L-0052
R31 Same as RS R-0022 Q1/Q3 Transistor, type 2N2996 Q-0103
R32 Same as R1 R-0030 R1 Resistor, composition, R-0029
R33 Resistor, composition, R-1277 2.7K, 1/4W, 10%
15K, 1/4wW, 5% R2 Resistor, composition, R-0028
R34 Resistor, composition, R-1258 2.2K, 1/4w, 10%
2.4K, 1/4w, 5% R3 Resistor, composition, R-0008
R36 Same as Rl R-0030 47 ohms, 1/4W, 10%
R37 Resistor, composition, R-0038 R4 Same as R2 R-0028
15K, 1/4w, 10% R5 Resistor, composition R-0019
R-0038 390 ohms, 1/4W, 10%
R38 Same as R3 R-0026 R6 Same as R2 R-0028
R39 Resistor, composition, R-1254 R7 Same as R5 R-0019
1.6K, 1/4w, 5% R8 Same as R1 R-0029
R40 Resistor, composition, R-0209 R9 Same as R2 R-0028
56 ohms, 1W, 10% R10 Same as R3 R-0008
T1 Transformer D162-0158 R11 Resistor, composition, R-0026
T2, T3 Transformer D162-0162 1.5K, 1/4w, 10%
T4 Same as T1 D162-0158 R12 Resistor, composition, R-0027
Y1 Crystal, 1.1015 MC/S Y-0610 1.8K, 1/4w, 10%
R13 Same as R1 R-0029
-06- TRANSLATOR D162-0600 R14 Same as R2 R-0028
ASSEMBLY R15 Same as R3 R-0008
R16, R17 Resistor, composition, R-0025
C1 Capacitor, ceramic, C-2210 1.2K, 1/4w, 10%
.1 uF, 25 VDCW R18 Resistor, composition, R-0038
c2 Capacitor, variable C-2304 15K, 1/4w, 10%
7-25 pF R19 Resistor, composition, R-0036
C3 Same as C1 C-2210 10K, 1/4w, 10%
Cc4 Capacitor, tantalum, C-5832 R20 Same as R5 R-0019
15 uF, 20 VDCW T1 Transformer D162-0162
C5/C9 Same as C1 C-2210 Yi Crystal, 18.441 MC/S Y-0641
C10 Capacitor, variable, C-2303 z1 Ferrite Iron Bead E-0652
2.5-11 pF
Ci1, C12 Same as C1 C-2210 -07- IF AMPLIFIER D162-0700
C13 Same as C10 C-2303 ASSEMBLY
Cl14/C16 Same as Cl1 C-2210 ;
cin Same as C4 C-5832 C1 Capacitor, ceramic, C-2210
Ci8 . Same as C1 C-2210 .1 uF, 25 VDCW
C18 Same as C2 C-2304 C2 Capacitor, tantalum, C-5832
C20 Same as C10 C-2303 15 uF, 20 VDCW
c21 Same as C1 C-2210 C3 Same as Cl1 C-2210
C22 Same as C10 C-2303 C4 Capacitor, dipped-mica C-2503
C23, C24 Same as C1 C-2210 820 pF, 300 VDCW, 2%
C25 Same as C4 C-5832 C5/C1 Same as C1 C-2210
C26 Same as C1 C-2210 C8 Same as C4 C-2503
c27 Same as C2 C-2304
Cc28 Capacitor, dipped-mica C-2503

820 pF, 300 VDCW, 2%

ENTER CHANGE DATA
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Cc9/C11 Same as C1 Cc-2210 R17 Resistor, composition, R-0030

C12 Same as C4 C-2503 3.3K, 1/4wW, 10%

C13/C14 Same as Cl1 C-2210 R18 Resistor, composition, R-0029

C15 Same as C4 C-2503 2.7K, 1/4w, 10%

Cc16/ C22 Same as C1 C-2210 R19 Resistor, composition, R-0025

C23 Same as C4 C-2503 1.2K, 1/4w, 10%

C24/C26 Same as C1 C-2210 R20 Resistor, composition, R-1239

ca1 Same as C4 C-2503 390 ohms, 1/4W, 5%

Cc28 Same as C1 C-2210 R21 Resistor, composition, R-0072

C29 Same as C2 C-5832 10 MEG, 1/4W, 10%

C30, C31 Same as C1 C-2210 R22 Same as R2 R-1271

C32 Same as C4 C-2503 R23 Resistor, composition, R-0023

C33 Same as C2 C-5832 1.5K, 1%

C34 Capacitor, tantalum, C-5850 R24 Resistor, composition, R-0000
220 uF, 10 VDCW 10 ohms, 1/4w, 10%

C35 Same as C2 C-5832 R25 Same as R17 R-0030

C36/C38 Same as Cl Cc-2210 R26 Same as R18 R-0029

C39 Same as C2 C-5832 R27 Same as R19 R-0025

C40 Same as C1 C-2210 R28 Resistor, composition, R-0032

c41 Same as C1 Cc-2210 4.7K, 1/ 4w, 10%

CR1/CR7 | Diode, germanium, CR-0047 ‘1 R29 Resistor, composition, R-0034
type 1N270 6.8K, 1/4W, 10%

Ja2 Connector, receptacle, J-0031 R30 Resistor, composition, R-12356
coax 270 ohms, 1/4W, 5%

K1 Relay, SPDT, 12 VDC K-0045 | R31, R32 Resistor, composition, R-1247

L1/ 13 Inductor, 1 MH L-0050 820 ohms, 1/4W, 5%

L4, L5 Inductor, 240 uH 1.-0052 R33 Same as R1 R-1273

Q1/ Q3 Transistor, type 2N1224 Q-0108 R34 - Resistor, composition, R-1265

Q4, Q5 Transistor, type 2N2084 Q-0105 4.7K, 1/ 4w, 5%

Q6 Same as Q1 Q-0108 R35 Potentiometer, 10K, 1W, R-3104

Q7, Q8 Same as Q4 Q-0105 R36, R37 | Same as R17 R-0030

Q9 Transistor, type 2N3642 Q-0320 R38 Resistor, composition, R-1221

Q10 Transistor, type 2N1479 Q-0106 68 ohms, 1/4W, 5%

R1 Resistor, composition, R-1273 R39 Potentiometer, 500 R-3100
10K, 1/4W, 5% ohms, 1W

R2 Resistor, composition, R-1271 R40 Same as R17 R-0030
8.2K, 1/4w, 5% R41 Resistor, composition, R-0038

R3 Resistor, composition, R-1269 15K, 1/4wW, 10%
6.8K, 1/4W, 5% R42 Same as R23 R-0026

R4 Resistor, composition, - R-0023 R43 Resistor, composition, R-0024
820 ohms, 1/4W, 10% 1K, 1/4wW, 10%

R5 Resistor, composition, R-0020 R44 Resistor, composition, R-0036
470 ohms, 1/4W, 10% 10K, 1/4W, 10%

R6 Same as R1 R-1273 R45 Same as R43 R-0024
R7 Resistor, composition, R-12717 R46 Resistor, composition, R-0014
15K, 1/4W, 5% 150 ohms, 1/4W, 10%

R8 Same as R4 R-0023 R417 Same as R44 R-0036
R9 Resistor, composition, R-0016 R48 Same as R46 R-0014

220 ohms, 1/4W, 10% R49 Same as R9 R-0016
R10, R11 Same as R1 R-1273 R50 Resistor, composition, R-0044
R12, R13 Same as R4 R-0023 47K, 1/ 4w, 10%
R14 Resistor, composition, R-1228 R51 Resistor, composition, R-0019
130 ohms, 1/4W, 5% 390 ohms, 1/4W, 10%
R15 Resistor, composition, R-1241
R16 470 ohms, 1/4W, 5% T1/T7 Coil Assembly D162-0162

Resistor, composition, se-
lected in test, 1/4W, 10%

ENTER CHANGE DATA
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-08- AUDIO/MODULATOR D162-0800 L2 Choke, RF, 1 MH L-0050
ASSEMBLY 14 Inductor, transformer D162-0165

P23 Connector, right-angle, P-0340
multi-pin

C19, C20 Capacitor, ceramic, C-2210 Q3 Transistor, type 2N2084 Q-0105
.1uF, 25 VDCW Q4 Transistor, type 2N652 Q-0020

c21 Capacitor, dipped-mica, C-2501 Q5 Transistor, type 2N3638A |Q-=-0319
680 pF, 300 VDCW, 2% Q6/Q8 Same as Q4 Q-0020

c22 Same as C19 Cc-2210 Q9, Q10 Transistor, type 2N3638 | Q-0306

Cc23 Capacitor, tantalum, C-5832 R1 . Resistor, composition, R-0024
15 uF, 20 VDCW 1K, 1/4W, 10%

C24 Capacitor, tantalum, C-5839 R17 Resistor, composition, R-0030
33 uF, 20 VDCW 3.3K, 1/4w, 10%

C25, C26 Same as C23 C-5832 R18, R19 Resistor, composition, R-0026

Cc217/C29 Capacitor, mylar, 4700 C-2108 1.5K, 1/4wW, 10%
pF, 100 VDCW, 10% R20 Resistor, composition, R-0034

C30 Same as C23 C-5832 6. 8K, 1/4W, 10%

Cc31 Same as C24 C-5839 R21 Resistor, composition, R-0028

C32/C35 Same as C23 C-5832 2.2K, 1/4w, 10%

C36 Capacitor, ceramic, C-0059 R22 Same as R17 R-0030
.02 uF, 30 VDCW R23 Resistor, composition, R-0023

c3n Same as C23 C-5832 820 ohms, 1/4W, 10%

C39 Capacitor, tantalum, C-5844 R24 Same as R18 R-0026
68 uF, 15 VDCW R25 Resistor, composition, R-0038

c41 Capacitor, dipped-mica, |C-2503 15K, 1/4w, 10%
820 pF, 300 VDCW, 2% R26 Resistor, composition, R-0021

Cc42 Same as C19 C-2210 560 ohms, 1/4W, 10%

C44 Capacitor, .01 uF, 500 C-0003 R27 Resistor, composition, R-0006
VDCW 33 ohms, 1/4W, 10%

C45 Capacitor, ceramic, C-0065 R28, R29 Same as R25 R-0038
.01 u¥F, 150 VDCW R30 Thermister, 1K at 25°C R-3167

C50 Same as C19 C-2210 R31 Same as R25 R-0038

C51 Capacitor, C-2601 R32 Resistor, composition, R-0045

Cb2 Same as C19 C-2210 56K, 1/4w, 10%

C53 Capacitor, ceramic, C-0058 R33 Resistor, composition, R-0029
0.47 uF, 10 VDCW 2.7K, 1/4W, 10%

C56 Same as C44 C-0003 R34 Same as R20 R-0034
C57 Capacitor, .01 uF, 75 C-4300 R35 Resistor, composition, R-0027
VDCW 1.8K, 1/4w, 10%

C58 Capacitor, variable, C-2563 R36 Resistor, composition, R-0033
1-38 pF 5. 6K, 1/4W, 10%

C59 Capacitor, 75 pF, 2% C-2476 R37 Same as R17 R-0030
C60 Capacitor, 120 pF, 2% C-2481 R38 Resistor, composition, R-0035

C61/C64 Same as C41 C-2503 8.2K, 1/4w, 10%

C65 Same as C51 C-2601 R39 Same as R21 R-0028

cee Same as C19 C-2210 R40 Same as R27 R-0006

cet Same as C41 C-2503 R41 Same as R26 R-0021

Cc68 Same as C19 C-2210 R42 Resistor, composition, R-1261

Cc69 Same as C45 C-0065 3.3K, 1/4w, 5%

CR2/CR5 Diode, germanium, CR-0047 R43 Same as R26 R-0021
type 1N270 R44 Same as R35 R-0027

CR6 Diode, silicon, type CR-0070 R45 Resistor, composition, R-0040
1N3064 22K, 1/4w, 10%

CR7, CR8 | Same as CR2 CR-0047 R46 Same as R27 R-0006

CR9 Diode, zener, type UZ709 |CR-0048 R47 Resistor, composition, R-1613

CR10/CR14| Diode, type 1N3064 CR-0070 33 ohms, 1W, 5%

J24/325 Connector, receptable J-0031 R48 Same as R17 R-0030

ENTER CHANGE DATA

ENTER CHANGE DATA




PARTS LISTS

REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
R50 Same as R33 R-0029 R4 Resistor, composition, R-0029
R51 Resistor, composition, R-0031 2.7K, 1/4W, 10%
3.9K, 1/4W, 10% RS Resistor, composition, R-0028
R52 Resistor, composition, R-0002 2.2K, 1/4W, 10%
15 ohms, 1/4W, 10% R6 Resistor, composition R-0012
R53 Resistor, composition, R-0212 100 ohms, 1/4W, 10%
100 ohms, 1W, 10% R7 Potentiometer, 500 R-3100
R54, R55 Resistor, 100 ohms, 1% R-3741 ohms, 1W, 10%
R56 Resistor, variable, R-3106 R8 Same as R3 R-0030
500 ohms, 1W, 10% R9 Resistor, composition, R-0038
R57, R58 Resistor, 681 ohms, 1% R-3743 15K, 1/4W, 10%
R59/R62 Same as R54 R-3741 R16 Same as R1 R-0024
R63, R64 Resistor, 221 ohms, 1% R- 3742 R11 Same as R6 R-0012
R65, R66 Resistor, 5620 ohms, 1% | R-3744 R12 Resistor, composition R-0016
67 Same as R21 R-0028 220 ohms, 1/4W, 10%
R68 Resistor, composition R-0017 R13 Same as R3 R-0030
270 ohms, 1/4W, 10% R14 Same as R9 R-0038
R69 Resistor, composition, R-0025 R15 Same as Rl R-0024
1.2K, 1/4wW, 10% R16 Resistor,; composition, R-0007
RT0 Same as R17 R-0030 39 ohms, 1/4W, 10%
RT1 Same as R33 R-0029 R1%7- Resistor, composition, R-0010
R72 Resistor, composition, R-0036 68 ohms, 1/4W, 10%
10K, 1/4w, 10% R18 Resistor, composition, R-0031
T3, T5 Transformer A162-0811] | 1.8K, 1/4W, 10%
T6/T8 Transformer D162-0162]  (T1 Coil Assembly D162-0158
-09- VFO ASSEMBLY C162-0901 -10- MEGACYCLE OSCILLATOR C162-1000;
ASSEMBLY
Cc1 Capacitor, variable, C-2561
.8-18 pF Cc1/c4 Capacitor, variable, C-2301
C2 Capacitor, ceramic, C-2210 7-25 pF
.1 uF, 25 VDCW C5 Capacitor, variable, C-2300
C3 Capacitor, porcelain, C-2308 2.5-11 pF
190 pF, 300 VDCW, 2% Cc6 Capacitor, dipped-mica, Cc-0111
c4 Capacitor, dipped-mica, C-0176 217 pF, 500 VDCW, 5%
8200 pF, 500 VDCW, 5% c7 Capacitor, ceramic, Cc-2210
C5H Same as C2 C-2210 .1 uF, 25 VDCW
C6 Capacitor, tantalum, C-5832 Cc8 Capacitor, dipped-mica C-0137
15 uF, 20 VDCW 570 pF, 500 VDCW, 5%
Cc7 Same as C2 Cc-2210 C9 Capacitor, paper, .22 uF, C-2601
C8 Capacitor, mylar, C-2108 20%, 50 VDCW
.0047 uF, 100 VDCW C10 Capacitor, dipped-mica, C-0123
C9 Same as C2 C-2210 75 pF, 500 VDCW, 5%
C10 Same as C8 C-2108 C1i, C12 Same as C7 C-2210
c1u1 Capacitor, dipped-mica C-2495 C13 Capacitor, dipped-mica, C-0137
430 pF, 500 VDCW, 5% 270 pF, 500 VDCW, 5%
C1i2 Capacitor, ceramic, C-4050 C14 Capacitor, dipped-mica, Cc-0121
100 pF, N-330 62 pF, 500 VDCW, 5%
c13 Capacitor, variable, C-4067 L1 Inductor, 27 uH L-0087
2.2-21.5 pF L2 Inductor, 240 uH 1.-0052
CR1 Diode, zener, type CR-0073 Q1 Transistor, type 2N4917 Q-0363
IN4737A Q2 Transistor, type 2N3904 Q-0361
L1 Coil L-0510 R1, R2 Resistor, composition, R-0138
L2 Coil Assembly D162-0163 15K, 1/2w, 10%
QL/Q4 Transistor, type 2N2084 Q-0105 R3 Resistor, composition, R-0124
R1, R2 Resistor, composition, R-0024 1K, 1/2wW, 10%
1K, 1/4w, 10% R4 Resistor, composition R-0122
R3 Resistor, composition, R-0030 680 ohms, 1/2W, 10%
3.3K, 1/4w, 10% R5 Resistor, composition, R-0130
3,3K, 1/2W, 10%
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PARTS LISTS
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REF REF
DESIG DESCRIPTION RF P/ N DESIG DESCRIPTION RF P/N
R6, R7T Resistor, composition, R-0137 RO Same as R1 R-0138
12K, 1/2wW, 10% R10 Resistor, composition, R-0117
RS Resistor, composition, R-0884 270 ohms, 1/2W, 10%
7.8 ohms, 1/2W, 10% R11 Resistor, composition, R-0116
R9 Resistor, composition, R-0113 220 ohms, 1/2wW, 10%
120 ohms, 1/2W, 10% s1 Switch Al162-1103
R10 Resistor, composition, R-0112 Y1 Crystal, 6.147 MCS Y-0453
10 ohms, 1/2W, 10% Y2 Crystal, 6.247 MCS Y-0454
R11 Resistor, composition, R-0117 Y3 Crystal, 6.347 MCS Y-0456
270 ohms, 1/2W, 10% Y4 Crystal, 6.447 MCS Y-0457
s1 Switch A162-1003 Y5 Crystal, 6.547 MCS Y-0458
Y1 Crystal, 3.247 MCS Y-0450 Y6 Crystal, 6.647 MCS Y-0459
Y2 Crystal, 4.247 MCS Y-0451 Y17 Crystal, 6.747 MCS Y-0460
Y3 Crystal, 5.247 MCS Y-0452 Y8 Crystal, 6.847 MCS Y-0461
Y4 Crystal, 6.247 MCS Y-0455 Y9 Crystal, 6.947 MCS Y-0462
Y5 Crystal, 7.247 MCS Y-0464 Y10 Crystal, 7.047 MCS Y-0463
Y6 Crystal, 8.247 MCS Y-0465
Y7 Crystal, 9.247 MCS Y-0466 -12- 10 KC OSCILLATOR C162-1200
Y8 Crystal, 10,247 MCS Y-0467 ASSEMBLY
Y9 Crystal, 11.247 MCS Y-0468
Y10 Crystal, 12.247 MCS Y-0469 Cc1 Capacitor, mylar, :0015 Cc-2102
Y11 Crystal, 13.247 MCS Y-0470 uF, 100 VDCW
Y12 Crystal, 14.247 MCS Y-0471 C2 Capacitor, mylar, .01 Cc-2112
Y13 Crystal, 15.247 MCS Y-0472 uF, 100 VDCW
C5, C6 Same as C1 Cc-2102
-11- 100 KC OSCILLATOR C162-1103 ct, C8 Capacitor, ceramic, C-2210
ASSEMBLY .1uF, 25 VDCW
: L1, L2 Inductor, 4.7 uH L-0056
() Capacitor, dipped-mica, C-0137 L3 * Inductor, 240 uH L-0052
270 pF, 500 VDCW, 5% Q1 Transistor, type 2N2084 Q-0105
C2 Capacitor, dipped-mica, C-0124 Q2 Transistor, type 2N706 Q-0107
82 pF, 500 VDCW, 5% R1. Resistor, composition, R-1459
C3 Capacitor, variable, C-2304 2.7K, 1/2wW, 5%
7-25 pF R2 " Registor, composition, R-1445
c4 Capacitor, dipped-mica, C-0113 680 ohms, 1/2W, 5%
33 pF, 500 VDCW, 5% R3 Resistor, composition, R-0107
Ch, C8 Capacitor, ceramic, _C-2210 | 39 ohms, 1/2W, 10%
.1uF, 25 VDCW R4 " Resistor, composition, R-1481
cn Same as C4 C-0113 22K, 1/2wW, 5%
C8 Same as C5 C-~2210 R5 Resistor, composition, R-1457
Cc9 Capacitor, dipped-mica, C-2503 2.2K, 1/2w, 5%
820 pF, 300 VDCW, 2% ‘ R6 Resistor, composition, - R-0133
Cc10 Capacitor, dipped-mica, C-2505 5.6K, 1/2W, 10%
1000 pF, 300 VDCW, 2% R7 Resistor, composition, R-0119
L1 Inductor, 240 uH 1L-0052 390 ohms, 1/2W, 10%
L2 Inductor, 1 uH L.-0054 R8 Resistor, composition, R-0123
Q1 Transistor, type 2N2084 Q-0105 820 ohms, 1/2W, 10%
Q2 Transistor, type 2N706 Q-0107 R9 Resistor, composition, R-0100
R1 Resistor, composition, R-0138 10 ohms, 1/2W, 10%
15K, 1/2w, 10% st Switch A162-1203
R2 Resistor, composition, R-0128 Y1 Crystal, 1.7565 MCS Y-0600
2.2K, 1/2w, 10% Y2 Crystal, 1.7665 MCS Y-0601
R3 Resistor, composition, R-0137 Y3 Crystal, 1.7765 MCS Y-0602
12K, 1/2w, 10% Y4 Crystal, 1.7865 MCS Y-0603
R4 Resistor, composition, R-0100 Y5 Crystal, 1.7965 MCS Y-0604
10 ohms, 1/2w, 10% Y6 Crystal, 1.8065 MCS Y-0605
RS Resistor, composition, R-0119 Y1 Crystal, 1.8165 MCS Y-0606
390 ohms, 1/2W, 10% Y8 Crystal, 1.8265 MCS Y-0607
R6 Same as R3 R-0137 Y9 Crystal, 1.8365MCS Y-0608
R7, R8 Resistor, composition, R-0120 Y10 Crystal, 1.8465 MCS Y-0609

470 ohms, 1/2w, 10%
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PARTS LISTS

REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
-13- 1 KC OSCILLATOR C162-1300 Q1 Transistor, type (a) (a) Q-0101
ASSEMBLY 2N1623, or (b) 2N3638 (b) Q-0306
Q2 Transistor, type 2N1479 Q-0106
C1 Capacitor, mylar, C-2124 R1 Resistor, composition, R-0142
.1uF, 100 VDCW 33K, 1/2wW, 10%
Cc2 Capacitor, paper, .22 C-2601 R2 Resistor, composition, R-0136
uF, 50 VDCW 10K, 1/2wW, 10%
C3 Capacitor, ceramic, C-2210 R3 Resistor, composition, R-0150
.1uF, 25 VDCW 150K, 1/2w, 10%
C5 Capacitor, mylar, C-2116 R4 Resistor, composition, R-0129
.002 uF, VDCW 2.7K, 1/2w, 10%
C6 Same as C2. C-2601 R5 Resistor, composition, R-0133
C7 Capacitor, dipped-mica, |C-0141 5.6K, 1/2W, 10%
390 pF, 500 VDCW, 5% R6 Resistor, composition, R-0128
L1 Inductor, 4.7 uH L-0056 2.2K, 1/2w, 10%
1.2 Inductor, 240 uH 1.-0052 R7 Resistor, composition, R-0112
1.3 Choke, RF, 100 uH, 5% 1.-0051 100 ohms, 1/2W, 10%
Q1 Transistor, 2N2084 Q-0105 R8 Resistor, composition, R-0118
Q2 Transistor, 2N706 Q-0107 330 ohms, 1/2W, 10%
R1 Resistor, compositicn, R-1473 T1 Transformer T-0173
~10K, 1/2W, 5%
R2 Resistor, composition, R-1461 -16- ACC CIRCUIT B162-1600
3.3K, 1/2w, 5% ' ASSEMBLY
R3 Resistor, compositioy, R-0121
560 ohms, 1/2W, 10% Cc1 Capacitor, tantalum, C-5839
R4 Resistor, composition, R-1471 33 uF, 20 VDCW
8.2K, 1/2w, 5% Cc2 Capacitor, tantalum, C-5850
R5 Resistor, composition, R-1457 220 uF, 10 VDCW
2.2K,-1/2W, 5% C3 Capacitor, ceramic, C-2210
R6 Resistor, compositicn, R-0117 .1uF, 25 VDCW
270 ohms, 1/2W, 10% CR1 Diode, silicon, type CR-0043
R7 Resistor, composition, R-0112 1N4001
100 ohms, 1/2W, 10% Q1 Transistor, type (a) (a) Q-0111
R8 Same as R6 R-0117 2N542 or (b) 2N3565 (b) Q-0311
s1 Switch A162-1308 Q2 Transistor, type 2N706 Q-0107
Y1 Crystal, 789.5 KCS Y-0621 R1 Resistor, composition, R-0030
Y2 Crystal, 790.5 KCS Y-0622 3.3K, 1/4w, 10%
Y3 Crystal, 791.5 KCS Y-0623 R2 Resistor, composition, R-0035
Y4 Crystal, 792.5 KCS Y-0624 8.2K, 1/4w, 10%
Y5 Crystal, 793.5 KCS . Y-0625 R3 Resistor, composition, R-0017
Y6 Crystal, 794.5 KCS Y-0626 270 ohms, 1/4W, 10%
Y7 Crystal, 795.5 KCS Y-0627 R4 Resistor, composition, R-0014
Y8 Crystal, 796.5 KCS Y-0628 150 ohms, 1/4wW, 10%
Y9 Crystal, 797.5 KCS Y-0629 R5 Resistor, composition, R-0038
Y10 Crystal, 798.5 KCS Y-0630 15K, 1/4w, 10%
R6 Potentiometer, 500 R-3100
-15- ALC CIRCUIT C162-1500 ohms, 1W, 10%
ASSEMBLY R7 Resistor, composition, R-0025
_ - 12K, 1/ 4w, 10%
C1 Capacitor, ceramic, C-0001 R8 Resistor, composition, R-0026
.001 uF, 10%, 150 VDCW 1.5K, 1/4w, 10%
Cc2 Capacitor, dipped C-0820 R9 Resistor, composition, R-0028
mylar, 22 uF, 200 2.2K, 1/4w, 10%
VDCW, 10%
C4 Capacitor, tantalum, C-5839 A7 - AUDIO AMPLIFIER C162-1700
C5, C6 Capacitor, tantalum, C-5832
15 uF, 20 VDCW C1 Capacitor, tantalum, C-5832
Cc17 Capacitor, tantalum, C-5850 15 uF, 20 VDCW
220 uF, 10 VDCW C2 Capacitor, ceramic, C-0058
CR1 Diode, silicon, type CR-0043 0.47 uF, + 85 - 20%,

1N4001

10 VDCW
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REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
C3 Capacitor, tantalum, C-5838 R3 Resistor, composition, R-0311
33 uF, 20%, 10 VDCW 82 ohms, 2W, 10%
Cc4 Capacitor, electrolytic, C-4162 T1 Transformer, power A162-0170
) 580 uF, 15 VDCW
CH Capacitor, plastic, .022 C-2116 RF-304 26.0 VDC POWER A162-1800
uF, 100 VDCW, 10% MODULE
ce, C7 . Capacitor, ceramic, C-0065
.01 uF, 150 VDCW DC Power Cable, 15 foot | 162-1811
of: Same as C1 C-5832 c1/c3 Capacitor, tantalum, C-2851
CR1 Diode, silicon, type CR-0043 150 uF, 30 VDCW
1N4001 CR1/CR3 Diode, silicon, type CR-0043
Q1 Transistor, type 2N3642 Q-0320 1N4001
Q2 Transistor, type 2N3638 Q-0306 CR4, CR5| Diode, silicon, type CR-0072
Q3 Same as Q1 Q-0320 3A100 ;
Q4 Same as Q2 Q-0306 CR6, CR7| Diode, silicon, type CR-0001
Q5 Transistor, type 2N4918 |.Q-0337 1N2071
Q6 Transistor, type 2N4921 Q-0334 CRS8 Diode, zener, type CR-0041
R1 Resistor, composition, R-1471 IN1371A
8.2K, 1/2w, 5% K1 Relay, 24 VDC K-0047
R2 Resistor, composition, R-1473 Ql, Q2 Transistor type SDT 9743 | Q-0358
10K, 1/2W, 5% R1 Resistor, composition, R-0126
R3 Resistor, composition, R-1461 1.5 ohms, 1/2W, 10%
3.3K, 1/2w, 5% R2 Resistor, composition, R-0236
R4 Resistor, composition, R-0126 10K, 1w, 10%
' 1.5K, 1/2w, 10% R3 Resistor, wirewound R-3200
R5 Resistor, composition, R-0112 2.7 ohms, 10W
100 ohms, i/2W, 10% R4 Resistor, wirewound R-3214
R6 Resistor, composition R-0106 1.5 ohms, 10W
33 ohms, 1/2W, 10% T1 Transformer power A162-0171
R7 Resistor, composition, R-0120 :
470 ohms, 1/2W, 10% 055 RECEIVER PROTECTOR | 162-0550
R8 Resistor, composition, R-0124 - — —
1K, 1/2w, 10% Cc1 Capacitor, feedthrough, 162-0270
R9, R10 Resistor, wirewound, R-3891 2400 pF
0.27 ohms, 2W, 10% C2 Capacitor, tantalum, 15 C-5832
uF, 20 VDCW
20-23 FREQUENCY c3 Capacitor, ceramic, C-0002
STANDARD .005 uF, VDCW
CR1/CR3 | Diode, silicon, type CR-~0070
(20) Frequency Standard, 162-2000 1N3064
(1 part in 106), K1 Relay, DPDT, 12 VDC K-0065
(23) High Stability Frequency 162-2300 L1 Inductor, .22 uH 1.-0029
Standard (b parts in 108) L2 Inductor, 33 uH 1.-0088
. Q1 Transistor, type 2N3642 Q-0320
RF-303 13.5 VDC POWER A162-1850 R1 Resistor, composition, R-0336
MODULE 10K, 2w, 10%
R2 Resistor, composition, R-0127
DC Power Cable, 15 foot | 162-1811 1.8K, 1/2w, 10%
C1 Capacitor, mylar, C-0809 R3 Resistor, composition, R-0100
0.47 uF, 100 VDCW ' 10 ohms, 1/2W, 10%
Cc2,C3 Capacitor, tantalum, C-2851 R4 Resistor, composition, R-0139
150 uF, 30 VDCW 18K, 1/2w, 10%
C4, C5 Capacitor, ceramic, C-0003 R5 Resistor, composition, R-0036
.01 uF, 500 VDCW 10K, 1/4W, + 10%
CR1, CR2 Diode, silicon, type CR-0043
1N4001 RF-305 SHOCKMOUNT A162-0010
K1 Relay, 12 VDC K-0048
Ql, Q2 Transistor, type Q-0316 Air filter MP-1187
MHT-1851
R1 Resistor, wirewound, R-3200
2.7 ohms, 10W
R2 Resistor, wirewound, R-3214
1,5 ohms, 10W
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Figure 8.3 — Divider/Spectrum Generator Parts Location
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Figure 8.11 = |F Amplifier P'arts Location
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-15- CIRCUIT DIAGRAMS

Figure 8.25 — ALC Parts Location
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UNLESS OTHERWISE INDICATED
I. ALL RESISTORS ARE IN OHMS, I/2W,10 %

Figure 8,26 — ALC Schematic Diagram
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-16- CIRCUIT DIAGRAMS
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Figure 8.27 — ACC Parts List Figure 8.28 — ACC Schematic Diagram
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E ' -17- CIRCUIT DIAGRAMS
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Figure 8.30 — Audio Amplifier

Figure 8.29 — Audio Amplifier Parts Location
Schematic Diagram
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MAIN FRAME CIRCUIT DIAGRAMS
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260VDC

RF-304

CIRCUIT DIAGRAMS
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Figure 8.33 — RF-304, 24 VDC Power Module

Schematic Diagram
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E ' -055- CIRCUIT DIAGRAMS
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INSTRUCTION MANUAL ADDENDUM

PUBLICATION NO.. PM— 0700 DATE OF ISSUE: 20 September 1968

MODEL:  RF-301 - CHANGES EFFECTIVE: 2694-2723 only

The above listed RF-301 SSB Transceivers have been modified
"to provide an external keyline output signal (ground in
transmit) and a external operate mode (+12 vdc for all
operate modes of the RF-301) signal. The modification
» consists of the addition of a terminal board to the rear
panel of the unit, above REMOTE connector J3, an added
e capacitor, and interconnecting wiring. The diagram below
i shows the 'modification schematically. L .

TRANSMIT

. | . C70 ' | ,
N g K3 +12 VDC |
S . SHOWN IN S 3 | o
| |1 oo ' ‘
|
7

0g ; ; / (GROUND ADDED)

(ADDED)

A

(ADDED)" o
: : ' @ .-+ 12 VDC 'QUTPUT
~-ALL OPERATE MODES -

) G @ ' GROUND IN TRANSMIT.
C 1000pF e s ot 5 Vi
RE P/N C-0152 “TB (ADDED)

(ADDED) . l

LI

NS, NG, = ROCRESTER, EW YORK, US4



INSTRUCTION MANUAL ADDENDUM

PUBLICATION NO.: PM — 0590 (E) DATE OF ISSUE: 10 July 1968

MODEL: RF-301/A/P CHANGES EFFECTIVE:

i Inductor L2 on the 162-1000 board, Megacycle Oscillator Assembly, has been
changed to 1000 uH. Make the following corrections to your instruction manual.

{
{

; Change Megacycle Oscillator Parts Lists as follows:

For RF-301 (PM-0301C) and RF-301A (PM-0348C)

Page 7-11~--- L2 is now 1000 uH; RF P/N L-0050

For RF-301P (PM-0540)

Page 7-9--- L2 is now 1000 uH; RF P/N L-0050

, Change Circuit Diagrams as follows:

For RF-301 (PM-0301C) and RF-301A (PM-0348C)

Page 8-19/8-20, figure 8, 18--- L2 is now 1000 uH

For RF-301P (PM-0540)

Page 8-19/8-20, figure 8.9--- L2 is now 1000 uH

RF COMMURICATIONS, INC. - ROCHESTER, NEW YORK, U.3.A.



INSTRUCTION MANUAL ADDENDUM

PUBLICATION NO.. PM-— 0594(E) DATE OF ISSUE: 8 August 1968

MODEL: RF 301/A/E CHANGES EFFECTIVE: S/N 2664

The following changes have been made to the RF 301, RF 301A and RF 301E SSB
. Transceivers. Change your instruction manuals as follows:

Change Parts List as follows:

Page 7-5, Divider/Spectrum Generator---Add C48, Capacitor, dipped mica,
510 uF, 500 VDCW, 5%; RF P/N C-0145

Page 7-8, Translator---Add C31, Capacitor, tantalum, 15 uF, 20 VDCW;
RF P/N C-5832

Change Circuit Diagrams as follows:

Page 8-5/8-6, Figure 8.4---Show added capacitor C48, 510 uF, connected
between Q13 collector (positive) and ground

Page 8-11/8-12, Figure 8.10---Show added capacitor C31, 15 uF, connected
between the tie point of ®17, CR16, and T1 (positive) and
ground.

RF COMMUNICATIONS, INC. - ROCHESTER, NEW YORK, U.5. A.



INSTRUCTION MANUAL ADDENDUM

PUBLICATION NO.. PM — 0587(FE) Page 1| DATE OF ISSUE: 21 June 1968

MODEL: RF-301/A/P CHANGES EFFECTIVE: See below
Effectivity: On all 162-0300 assemblies manufactured after 6-21-68 and

as required to correct assemblies in test,

The following changes have been made to the 162-0300 Divider/Spectrum Generator
assembly manufactured after 21 June 1968. Transistors Q5 and Q9 have been
changed from type 2N1301 (RF P/N Q-0109) to type 2N3638A (RF P/N Q-0319). The
change to the 2N3638A transistor was made to reduce variations in the 100 Kc and
i 10 Kc pulse widths due to variations in individual transistors. Make the following
| changes in your instruction manual.

. A. FOR RF-301 (PM-0301E) AND RF-301A (PM-0348E)

Change text as follows:

Page 6-20, figure 6, 12--Change pulse width to 0,9 £0. 15 u sec measured .
at the 90% amplitude point.

Page 6-21, figure 6.16--Change pulse width to 8.5 +1,5 usec measured at
the 90% amplitude point.

Page 6-22, figure 6.20~-Change pulse width to 38 +6 usec measured at
the 90% amplitude point,
Change Parts Lists as follows:
Page 7-5--Q5 is now type 2N3638A; RF P/N Q-0319.
Q9 is now type 2N3638A; RF P/N Q-0319.
Change Circuit Diagrams as follows:
Page 8-5/8-6, figure 8.4--Q5 and Q9 are now type 2N3638A. Add note 2

as follows--'"2, Q5 and Q9 should be replaced only by type 2N3638A."
Add "NOTE 2" to Q5 and Q9.

'RF COMMUNICATIONS, TNC. - ROCHESTER, NEW YORK, U.S. A.



INSTRUCTION MANUAL ADDENDUM

PUBLICATION NO.. PM - 0587(E) Page 2| DATE OF ISSUE: 21 June 1968

MODEL: RF-301/A/P CHANGES EFFECTIVE: See page 1

| B. FOR RF-301P (PM-0540)

Change text as follows:

Page 6-21, figure 6.10--Change pulse width to 0.9 +0. 15 used measured at
the 90% amplitude point.

Page 6-22, figure 6.14--Change pulse width of 8.5 +1.5 usec measured at
the 90% amplitude point.

Page 6-23, figure 6.18--Add pulse width of 38 +6 usec measured at the
90% amplitude point.

Change Parts List as follows:

Page 7-1, Divider/Spéctrum Generator--Q5 is now type 2N3638A; RF
P/N Q-0319. Q9 is now type 2N3638A; RF P/N Q-0319,

Change Circuit Diagrams as follows:

Page 8-5/8-6, figure 8.2--Q5 and Q9 are now type 2N3638A. Add note 2
as follows--""2. Q5 and Q9 should be replaced only by type 2N3638A., "
Add "NOTE 2" to Q5 and Q9.

~ RF COMMUNICATIONS, INC. - ROCHESTER, NEW YORK, U.S. A,



INSTRUCTION_MANUAL ADDENDUM

PUBLICATION NO.. PM — 0581 (E) DATE OF ISSUE: 14 June 1968

MODEL: RF-301/A CHANGES EFFECTIVE: S/N 2582

Capacitor C2 on ACC assembly, 162-1600, has been removed from the emitter
circuit of Q2 and reconnected between ground and the collector of Q2. The value
of C2 is now 15 uF at 20 volts, Make the following changes in your instruction
manual,

Change Parts List as follows:

Page 7-13 (ACC Cii'cuit)—-CZ is now 15 uF, 20 VDCW, RF P/N C-5832,

Change Circuit Diagrams as follows:

Figure 8, 28~-Show C2 removed from the emitter of Q2 and reconnect~
' ed between ground, negative lead, and the collector of
Q2, positive lead, Change the value of C2 to 15 uF, 20 v,

RF COMMUNICATIONS, NC. - ROCHESTER, NEW YORK, U.S.A.



INSTRUCTION MANUAL ADDENDUM

PUBLICATION NO.. PM— 0580 (E) DATE OF ISSUE: 6 June 1968

MODEL: RF 301/A CHANGES EFFECTIVE: See below

Make the following corrections to instruction manual PM-0301E or to
PM-0348E.

Change parts list as follows:

Page 7-3--Add CR4; diode, silicon, 1N4001, RF P/N CR-0043

Change circuit diagrams as follows:

Page 8-3--Change diode CR3, connected between terminals 13 and
14 of relay K1 to CR4.

~RF COMMUNICATIONS, TNG. - ROCHESTER, NEW YORK, U.S. A,



PUBLICATION NO.: PM — 0579(E)

INSTRUCTION MANUAL ADDENDUM

DATE OF ISSUE: 6 June 1968

MODEL: RF 301/A/P

CHANGES EFFECTIVE:

Transformer T7 on the 162-0800 assembly has been changed. Make the
following corrections to the parts list in your instruction manual,

RF 301/RF 301A

Page 7-11--T7 is now 162-0166

RF-301P

Page 7-8~-T7 is now 162-0166

RF COMMUNICATIONS, INC. - ROCHESTER, NEW YORK, U.S. A.



INSTRUCTION MANUAL ADDENDUM

PUBLICATION NO.. PM— 0574 (D, E) DATE OF ISSUE: 18 April 1968

MODEL: RF-301/A/E CHANGES EFFECTIVE: See below

Per SDN No. 8-108-1 effective on serial numbers: 1670-1674, 1817, 2020-2029,
2038-2069 and 2380 and above

Capacitor C60, located on the RF Amplifier and connected between terminal 7 and
ground on relay K1, has been changed to 82 pF, Make the following corrections in
your instruction manual to show the new value,
Change Parts List as follows:
Page 7-3---C60 is now 82 pF; RF P/N C-0124

Change Circuit Diagrams as follows:

Figure 8,2---C60 is now 82 pF.

RF COMMUNICATIONS, INC. - ROCHESTER, NEW YORK, U.S. A.




INSTRUCTION MANUAL ADDENDUM

PUBLICATION NO.. PM — 0560 (D) DATE OF ISSUE: 8 March 1968

MODEL: RF-301 CHANGES EFFECTIVE: See below

Serial number i

On the RF-301 SSB Transceiver with the above listed serial number the following
changes have been made to the main frame circuitry. In the high voltage section of
the power supply a 100 ohm, 5 watt resistor, R17, has been added in parallel with
choke L4~-B. Capacitor C10, located in the +12 vdec filter, has been increased to
580 uF,

Change your instruction manual as outlined below to show the added resistor and
changed capacitor,

Change Parts List as follows:

Page 7-1--Change C10 to--Capacitor, electrolytic. 580 uF, 15 VDCW;
RF P/N C-4162

Page 7-2~--Add R17, Resistor, wirewound, 100 ohms, 5 watls, +107.;
RF P/N R-3814

Change Circuit Diagrams as follows:

Page 8-33/8-34--Figure 8, 31--Show added resistor, R17, 100 ohms,
5 watts, connected across 1.4-B, Show capacitor C10
as 580 uF, 15V,

~ RF COMMUNICATIONS, INC. - ROCHESTER, NEW YORK, U.S. A.



INSTRUCTION MANUAL ADDENDUM

PUBLICATION NO.. PM— 0541 DATE OF ISSUE: 1 February 68
MODEL: RF-301 CHANGES EFFECTIVE: See below
Serial No.

For the above listed serial number RF-301 SSB Transceiver change Instruction
Manual PM-0301D as follows:

Parts List

Page 7-13--ALC Circuit Assembly---C2 is 20% RF P/N C-2350

RF COMMUNICATIONS, INC. - ROCHESTER, NEW YORK, U.S. A,




WARRANTY

R F Communications, Inc. warrants the equipment purchased hereunder to
be free from defect in materialand workmanship under normaluse and service,
when used for the purpose for which the same is designed, for a period of
one year from the date 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 the
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,
any defective part shall be returned to R F Communications’ factory for
inspection, properly packed and all expenses prepaid. No parts shall be re-
turned unless the purchaser first obtains a return authorization number,
which will befurnished onrequest. Electron tubes are 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 manu-
facturer, which will be furnished on request. No warranties other than those
set forth in this section are given or are to be implied with respect to the
equipment furnished 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 the 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-
tion number. Standard parts can be obtained from your local parts distributor.

RETURN OF EQUIPMENT

No part shall be returned to RF Communications Field Service Department unless the
purchaser first obtains a return merchandise authorization number (RM), This number
is to be marked on the shipping container,

ACCESSORIES

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




