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GENERAL INFOAMATION

SECTION1
GENERAL INFORMATION

1.1 SCOPE.

This instruction manual describes the installation,
operation, and maintenance of the RF-301A SSB
Transceiver, the RF-303 and RF-304 DC Power
Modules, and the RF-305A Shockmount. The RF-
301A SSB Transceiver is hereafter referred to as
the RF-301 Transceiver.

Antenna Coupler Model RF-302A is completely
described in its own instruction manual. Through-
out this texi the RF-302A is referred to as the RF-
302. '

1.2 FUNCTIONAL DESCRIPTION.

The RF-301A is a high quality, variable frequency
SSB transceiver capable of transmitting and re-

ceiving LSB, USB, CW, FSK, and AM signals in
mobile or fixed installations. The transceiver can
operate on any frequency in the 2 to 15 MHz range
and provides an output of 100 watts PEP and
average. The transceiver has been designed for
rugged service and is splashproof when mounted
on the RF-305A Shockmount. Compactness, high
reliability and moderate power consumption result
from maximum use of transistors and other solid
state devices. Digital frequency selection with excel-
lent stability is provided by the frequency synthe-
sizer employed in the RF-301A.

1.3 QUICK REFERENCE DATA.
Data describing the electrical and physical charac-

teristics of the RF-301A Transceiver is given in
table 1-1.

s A b b o B L
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Figure 1.1 — RF-301A Shown on RE-305A Shockmounst
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SB-A75/150 75 or 150 foot long-wire antenna
kit

GENERAL INFORMATION

1.4 ACCESSORIES AVAILABLE.

The following accessories are available for the RF-

301 A Transceiver. 1.5 LIST OF ASSEMBLIES.

RF-302A Manual Antenna Coupler

RF-302RA Remote-Controlled Antenna
Coupler

RF-303 13.5VDC Mobile Power Supply
Module

RF-304 27.5VDC Mobile Power Supply
Module

RF-305A Shockmount Base for RF-30I

RF-307A Remote Audio Control

RF-308 Running Spare Parts Kit

RF-309 Depot Spare Parts Kit

RF-311 Comprehensive Spare Parts Kit

RF-334A Doublet Antenna Kit

RF-319 CW Hand Key

RF-102 1KW Linear Amplifier

RF-3001 Headset

RF-3002 Headset with Boom Microphone

RF-318 Extension Cable Test Set

NOTE

The RF-301A Transceiver is nor-
mally supplied with a push-to-talk
microphone; however, a telephone
handser (RF-321) can be supplied
on special order.

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

SB-VS Vertical 9 foot whip antenna
kit

SB-V16

SB-VI16A Vertical 16 foot whip antenna

SB-V16B kits

SB-V16C

SB-V35

SB-V35A = .

SB-V35B Vertical 35 foot whip antenna

SB-V35C kits

SB-V338 :

1-2

Table 1.2 is a list of assemblies used in the RF-301
Transcetver and the reference numbers 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 matenal
isdiscarded, be sure to pack each unit separately and
carefully._Special attention should be given to pro-
viding enough packing material around controls and
connectors. Rigid cardboard should be placed at the
comers of the equipment to protect against denting.
Mark the container “FRAGILE-ELECTRONIC

EQUIPMENT™.

Figure 1.2 — Antenna Coupler RF-302A



GENERAL INFORMATION

Table 1.1 — RF-301 Technical Data

Table 1.1 — RF-301 Technical Data (Cont.)

FAEQUENCY RANGE
210 15 MH2

RESOLUTION
Digital = 1 kHz
Vernier = continuous tuning

FAEQUENCY STABILITY

1 part in 106 per month with regular frequency standard.

5 parts in 108 per month with high stability frequency
standard.

MODES OF OFERATION
Upper Sideband (USB)
Lower Sideband (LSB)
AM {compatitie)
cw

ANTENNA INPUT-OUTPUT IMPEDANCE
52 ohms {VSWR 1.5 to 1 or better}

POWER OUTPUT
SSB — 100 watts PEP
CW — 100 watts averags
AM — 25 watts carrier

CARRIER SUPPRESSION
-50 dB nominal

UNDESIRED SIDEBAND SUPPRESSION
-50d8

HARMONIC SUPPRESSION
-45 dB nominal

INTERMODULATION DISTORTION
-35 dB nominal at rated power output

REMOTE AUDIO INPUT (Balanced 600 ohms) Normally
less than +6 dBm for full output

LOCAL AUDIO INPUT {Microphone)
Carbon or dynamic microphane

RECEIVER SENSITIVITY (SSB)
1 microvolt for 10 dB(S+N}/N

RECEIVER SENSITIVITY (AM]
3 microvolts/30% MOD for 10 dB(S+N)/N

SELECTIVITY (SSB and CW)
300 to 3200 Hz, 6 dB

SELECTIVITY (AM]
11 kHz bandwidth, nominal

AUDIO QUTPUT (Speaker)
2 wans, undistorted

IMAGE REJECTION
-70dB

AGC CHARACTERISTICS
Fast attack, slow reieass

POWER CONSUMPTION
115 VAC £10%/29 A
230 VAC £10%/1.5 A
13.5 VDC nomina! £10%/27 A
27.5 VDC nominal 210%/13 A

SIZE
159/16in, Dx 17-1/6in. W x 7-5/8 in. H

WEIGHT
59 LBS

ENVIRONMENTAL
Temperature — -30 to +65°C at 100 W PEP
-30 10 +50°C at 100 W overage

Humidity - 95% and splashproof
Shock - Per MIL-STD-202C, Method 205C
Vibration - Per MIL-STD-167

. Table 1.2 — Assembly References

REFERENCE
NUMBER NOMENCLATURE

G2 RF Amplifier
03 Divider/Spectrum Generator
03 11.6 MH2 Error Mixer
05 455 kHz Error Mixer

055 Receiver Protecror
¢33 Translator
07 I+ Aamplifier
08 Audio/Modulator
09 VFO
10 MHz Oscillator
11 100 kHz Oscillator
12 10 kHz Osciltator
13 1 kHz Os=zillator
15 ALC
16 ACC
1?7 Audio Amplifier
20 Frequency Standard

1314
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SECTION 2
INSTALLATION

2.1 UNPACKING AND INSPECTION.

Remove packing material from containers and care-
fully lift out the transceiver. The microphone, line
cord, connectors, tools, and spare fuses are wrapped
separately. Be sure not to discard small items with
packing material. Check off units on the packing
list as they are unpacked. Each unit should be -
spected carefully for physical damage. If any dam-
age exists, save packing material and containers to
substantiate claim with transportation agency.

If it is known that the transceiver might be re-
shipped, save the container and packing material
for future use,

22 POWER REQUIREMENTS.

Connection of a DC power source
to AC power connector J1 or con-
nection of an AC power source to
DC power connector J2 will dam-
age both the power cable and con-
nector.

DC OPERATION

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

AC OPERATION

Make sure that the appropriate AC
power cable, 115 VAC or 230 VAC
is connected to AC connector J1
and that power switch S1 is ser at
the appropriare 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 27.5 volt DC power when
the appropriate DC Power Module is installed.

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

CAUTION

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 VAC position.
A 230 VAC line cord must be used in place of
the 115 VAC line cord.

NOTE

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

When shipped for overseas use, the RF-301 is set
for 230 VAC operation with a2 3 AMP fuse installed
in fuseholder XF2 (AC). Connect the supplied 230
VAC line cord to J1.

The power requirements are indicated by actual cur-
rent drains listed in table 2.1 for operation on
various line voltages and under various operating
conditions. Be sure the power system for the trans-
ceiver is able to properly supply the necessary cur-
rent requirements for your installation.

NOTE

The transceiver can be operated on
135 or 27.5 volt DC power only if
the gppropriate DC Power Module
has been installed in the rransceiver.

2-1
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SERMAL e

Figure 2.1 — RF-301 Rear Panel

Table 2.1 — RF-301 Current Drains Under Various Load Conditions

LINE VOLT. | STDBY | RECV | XMIT SSB IDLE XMIT SSB PEAK | XMIT CW OR FSK AVG | XMIT AM AVG
115AC .5A .BA 1.34 284 29A 2.3A
230AC 254 AA .654 1.4A 1.5A .24
13.5DC 6A T0A 1A 25A 27A 22A
27.5DC 3A 5A 5.54 124 134 10.5A
Separate DC Power Modules are used for 13.5 or NOTE
26.0 VDC operation. The RF-303 is used for 13.5
VDC operation, and the RF-304 is used for 26.0 If specified fuses blow repeatedly a

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 to J2.

! CAUTION [

Under no circumstances should fuses
be used with ratings above those
specified.

For 13.5 VDC operation, a 25 AMP fuse must be
used in the XF1 (DC) fuseholder and for 27.5 VDC,
a 15 AMP fuse must be used in XF1.

22

recikmician 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 regu-
lation and filtering adequate to prevent combina-
tion surge and transcient peaks in excess of 30%.
Operation with supply variations in excess of
these limits can result in damaged components in
the converter, or particularly with use of the 13.5
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VvDC Power Module, damaged components in the
transceiver. In the case of mobile or marne instal-
lations, where wide variations in engine/generator
RPM are nommal, proper voltage regulation and
transcient suppression are extremely important.

The power, microphone, and remote
connectors are of the push-onfpull-
off type. Do not attempt 1o rwist
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 trans-
ceiver and set it bottom side up with 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 Tl and secure the module with the four
screws supplied. Two screws are to be installed
from the top of the 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.

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

d. Connect a jumper from T1 terminal 7 to the
two jumpered terminals with the blue lead, solder
both places.

e. Connect the long black lead of the RF-303
to terminal 6 and the short black lead to terminal
8 of T, solder both places.

2.3.2 RF-304 INSTALLATION.

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

b. Connect the black lead of the RF-304 to the
top terminal on the 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 fuse-
holder XF-1 to terminal 7 of T1, solder both places.

e. Connect one white lead of the RF-304 to
terminal S of T! and the other white lead to termi-
nal 9 of T1, solder both places.

2.4 DCPOWER CABLE INSTALLATION.

The appropriate DC Power Cable for use with the
DC Power Module installed or to be installed is sup-
plied with the Power Module, complete with con-
nectors. Connect the lug terminated ends of the
cable to the batteries, or DC power source to be
used, using battery cable connectors or other
appropriate hardware; and connect the six termi-
nal connectors on other end of cable to J2 on rear

of transceiver. Cable polarity requirements are indi-

cated by tags at the lug ends, rather than by color.
The RF-301 can be operated in systems with posi-
tive 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 re-
quired 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 trans-
ceiver for cabling.

The RF-305A Shockmount is designed to be used
with the transceiver 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 on back of the transceiver
(see figure 2.3). Mark the position of the mounting

2.3
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VERTICAL
TERMINAL
STRIPS

FUSE HOLDER
TRANSFORMER

e 2 e

MOUNTING HOLES
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Figure 2.2 — DC Power Module Connections
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ALLOW ADCITIONAL ZCLEARANCE aT REAR
FOR QO'BEND IN CASLES

J

~

Moo 10,750

Lz
McnomoNE-/ Bk S % 12.500

\____ 5 018 8 HOLES INBOTTOM TRaY

OF SHOCKMOUNT [RF 3D54|

OOOO ©

< [ o ] < | Jg
S y— i
RF 301a TRANSCEIVER Za 3034 SHOCKMOUNT
NOTES

I"WHEN MOUNTING NEXT TO WaLl OR ADJACENT EGUIPMENT ALLOW
1 ALL SIDES FOR MOVEMENT OF SET DUE TO

S/
SHOCK OR YVIBRATION.

Figure 2.3 — RF-301 Qutline Drawing
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holes in the corners of the shockmount base piate.
Drill the holes. and securely bolt the shockmount
base to the vehicle.

The transceiver should be sct 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 locations with-
out the shockmount, it is recommended that the
accessory RF-3006 Air Filter be used. It is attached
dircctly to the bottom cover of the transceiver using
the tilter 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
filteris held in the tray by means of screws threaded
into the filter.

2.6 TYPICAL ANTENNA INSTALLATIONS.

The RF-301 transceiver is designed to operate 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
antenna cut for operation at a particular frequency.

2.6.] BASE STATION NON-RESONANT AN-
TENNAS.

For base station operation, a non-resonant whip or
long wire antenna, tuned by an antenna coupler is
recommended to permit efficient use of all assigned
frequencies within the 2 to 15 MHz frequency range
of the RF-301 Transceiver.

Whip-type antenna kits SB-VI16 through V35A,

ranging from 16 to 35 feet in length, are available
for base operations involving communications with

mobile units, or at restricted antenna locations.
For optimum operation between base stations, long
wire antennas, such as those constructed with the
SB-A75/150 Long Wire Antenna Kit, are more effec-
tive, particularly at the lower frequencies, and are
recommended. The RF-302 Antenna Coupler will
match any whip-type or long wire antenna over
16 feet in length to the 52-ohm output of the RF-
301 Transceiver over the 2 to 15 MHz frequency
range. Shorter antennas may be used, but are not
as efficient at the lower frequencies.

26

Instructions for the installaticn of the SB-VIG6
through SB-V35 series Whip Antenna Kits. and the
SB-A75/150 Long Wire Antenna Kit, arc included
with the Kits. Instructions for the instailation and
operation of the RF-302 Antenna Coupler are
contained in its instruction manual. Typical base
station installations are shown in figure 2.4,

The connection from the antenna base to the an-
tenna insulator on the coupler should be made
with the heavy, fiexible insulated cable supplied.
or with the insulated inner conductor from a
lenath of RG-8/U cable. THIS LEAD MUST BE
LESS THAN 2-1/2 FEET IN LENGTH. All con-
nections must be secure. If the antenna lead will
be subject to movement. it should be supported
in a few places by high voltage standoff insulators
of the material and size used on the rear of the
coupler. The type of insulator used on the coupler
is recommended for installations in which the
antenna lead must go through u bulkhead to reach
the antenna.

When the antenna coupler is mounted near the
transceiver, the antenna lead will radiate some
amount of RF energy. Therefore, any connec-
tions to the REMOTE connector on the trans-
ceiver should be made using shielded wire to avoid
RF pickup.

Coaxial connection from transceiver to antenna cou-
pler should be made with 50 ohm coaxial line-such
as type RG-8/U and UHF type.connectors.

Extended lengths-up to 100 feet, if necessary-of
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 itsclf.
radiates, and is very inefficient. 1t also causes mis-
tuning of the coupler. The importance of having
the antenna coupler as close as possible to the an-
tenna cannot be over-emphasized. Likewise, any.
extended length of lead between the coupler and
a good electrical ground acts as a part of the an-
tenna. In addition to resulting in poor operation
of the antenna system, a long ground lead may
result in having an RF voltage on the coupler
chassis, causing improper operation and presenting
a shock hazard.

If the antenna coupler will be a consider_ab]e dis-
tance from the transceiver, it may be desirable to
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TYPICAL RF-301 SYSTEMS

: RF-302A
TRANSCEIVER coupLER oy o Vs

FIBREGLASS WHIP A
or any olher ontenng d %W
nine feet in length # \
or longer ‘\%

SB-A75/150
LONG WIRE
ANT. KIT.

10

AS NEAR ANTENNA
BASE AS POSSIBLE

LOCATE EQUIPMENT i”#

CONTROL UNIT (Optional)

RF-302RA
RF-30IA COUPLER SB-VI6 or V35
TRANSCEIVER _ CONTROL UNIT FIBREGLASS WHIP .
S8-A75/150 F
LONG WIRE
RF-3058 etk
SHOCKMOUNT
RF-305A
SHOCKMOUNT
2-1/2 FEET
E or QESS in ’
AN
N\ U
1 ]
RF-307A REMOTE et ) i \
CONTROL UNIT (Optional)
B LOCATE EQUIPMENT
cov::n'gn.sxaﬁ AS NEAR ANTENNA
- // BASE AS POSSIBLE
RF-302RA

COUPLER UNIT

Figure 2.4 — Typical Base Station Installations
2.7
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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 trans-
ceiver 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 z small metal box,
UHF connectors, and a good quality ceramic rotary
switch of the type intended for switching RF power.
Leads to switch should be heavy and very short.

Both the antenna coupler and the transceiver shock-
ounts must have good electrical ground connec-
tions. Connections should be made with separate
heavy braids (such as the braid from a length of
RG-8/U cable) to the ground post on the antenna
coupler and to a point at the rear of the shock-
mount. Remove paint on shockmount and bulk-
head around areas of connection. THE GROUND
LEADS MUST BE LESS THAN 12 IN. LONG.

A base station ground system 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 construct. Its opera-
tion 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 high VSWR 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 at least a quarter wavelength.
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The RF-334 Doublet Antenna Kit is a self-contained
doublet antenna in a molded plastic reel container.
The antenna consists of two flexible metal tape cle-
ments (marked in metres), two attached support
ropes. and center coaxial connector. Included sepa-
rately are 50 feet of coaxial cable and u connector
adaptor for connecting the antenna to the trans-
ceiver. To erect the antenna, the operator reels out
the proper amount of tape, as determined by the
operating frequency, and connects the coaxial cable
to the center connector. The ends of the antenna
are then tied to supporting objects with the rope,
The doublet antenna is usually preferred for long
distance communications.

NOTE

An antenna coupler is not reguired
when using aresonant antenna. Con-
nect the coaxial lead-in directly to
ANTENNA connector on the trans-
cewver. The use of a Balun coil (1:1
rario at the antenna feed point) is
recommended to assure radiation
symmetry.

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

A horizontal doublet can be erected as shown in
figure 2.6 by suspending the antenna by its ends
between two trees or other tall objects.

If only one tall support is available, an inverted
V antenna can be constructed as shown in figure
2.7. In this case, the antenna is suspended from .
the supporting structure with nylon cord or any
other insulating cord and the two legs are tied at
the ends to stakes in the ground. For best operation,
an inverted V should have an angle of about 90° be-
tween elements. In practice, angles between 90° and
120° are permissable.

Because the ends of an inverted V antenna are close
to ground and because ground properties vary with
location, it is advisable to insert an SWR bridge in
the coax feed line and prune the ends until the
lowest SWR is obtained.
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COAXIALCABLE

FRO

TRANSCEIVER
RF OUTPUT
CONNECTOR

T0 50 (] 100W
DUMMY LOAD

TO ANTENNA
= COUPLER

COAXIAL TRANSFER SWITCH
WITH UHF CONNECTORS

USE SHIELDED CABLE

TO PREVENT RF PICKUP

t e I ; SPST
r TOGGLE
h SWITCH

12 PIN PLUG

TO REMOTE KEY SWITCK AT
CONNECTOR ON COUPLER LOCATION
TRANSCEIVER

Figure 2.5 — Dummy Load and Key Switches

TOTAL ANTENNA LENG TH:
FEET= 468
FREQ (MCS)

METERS = 142.5
FREQ (MCS)

POLE HEIGHT 20FT OR
TMETERS MINIMUM

Figure 2.6 — Doublet Antenna Construction Data

coAaxialL CABLE

COAXIAL CABLE

Another variation of the doublet is the slanted
doublet antenna, not shown. A slanted doublet an-
tenna is a combination of the horizontal and in-
verted V;that is, one end is secured to a tall vertical
support, the other end is secured to a stake driven
into the ground. This antenna may provide better
results for some forms of propagation such as long
skip or operation with another nearby station using
a whip antenna.

All of these antennas are directional in nature, with
the antenna providing better response to received
signals from directions perpendicular to the antenna
and radiating more of the transmitted signal in those
directions than in others.

With any of these types of antennas, the procedure
for installing the antenna is basically the same. The
only variations are in the method of suspension and
the points at which the ends are fied. Assemble the
antenna as follows:

a. Unree] the required lengths of metal tape from
the reel. Metre markers are provided on the tape

TOTAL ANTENNA LENGTH:
FEET=- __490
FREQ CMCS)

METERS= __ 148
FREQ (MCS)

POLE HEIGHT APPROX.
5 ANTENNA LENGTH

Figure 2.7 — Inverted V Antenna Construction Data
28
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and a table for conversion of metres to frequency
is provided on the reel assembly. The length of each
element can also be determined by the use of the
formulas in figure 2.6 or 2.7. Allow proportionate
additional lengths to compensate between markers
for other frequencies. The antenna elements must
be very close to the correct resonant lengths to
provide proper operation. The transmitter can be
damaged by operation with improper antenna
lengths.

b. Secure the tape to the reel assembly using the
wing nuts on the top of the assembly.

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

d. Determine how the antenna is to be supported.
Tie ends (and the reel assembly, if necessary) to
the supports or stakes using the attached rope. When
tying the ends to trees, be sure to leave some slack
to allow for movement of the trees in the wind.

e. Position the transceiver, if possible, so that the
coaxial cable does not hang near either of the an-
tenna elements. If the coaxial cable is run paraliel
to one of the elements, some detuning of the an-
tenna may occur. The best routing of the coaxial
cable is perpendicular to the antenna.

2.6.3 MOBILE ANTENNAS.

Vehicular installations generally employ 16 or 35
foot whip antennas. On small vehicles, such as jeep.
a 16 foot whip is recommended. On larger vehicles
or when greater efficiency is desired. a 35 foot
whip should be used. During long periods of sta-
tionary operation. a long-wire antenna may be used
for the lower frequencies. This may be desired be-
cause of its increased effectiveness at these [re-
quencies. The RF-302 Antenna Coupler has been
designed to match these antennas to the trunsceiver.
Refer to the RF-302 instruction manual for antenna
coupler operating instructions.

2-10

ANTENNA LEAD LESS
THAN 3 FEET LONG

HEAVY GAUGE WIRE ]
DIRECTLY TO BATTERY

SECURE
GADUND
- CONNZCTIONS

BOLT 5SHOCK MDUNT ALLOW 21N, CLEARANCE
BASE SECURELY TO BETWEEN SMOCKMOUNTS
B00Y FOR MOVEMENT

Figure 2.8 — Typical Installation in 2 Vehicle

2.7 ACCESSORY CONNECTIONS.

REMOTE connector J3 on the rear of the trans-
ceiver provides remote audio and keyline facilities
for use with accessories. Figure 2.9 represents
these facilities schematically 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 13.

The RF-307 Remote Audio Control is supplied
with a cable that will connect to REMOTE con-
nector J3 on the transceiver.

When the RF-307 Remote Audio unit is operated
from the 12 VDC power supply in the RF-30!
transceiver. the SPEAKER SWITCH on the RF-301
should be left in the off position. If it is necessary
to operate both zudio systems simultaneously. use
of minimum permissible gain scttings is recom-
mended.

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.
IT high gain scttings are required at both units. use
of a separate 12 VDC. 600 ma.. supply for the RF-
307 is recommended.
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should be left in the off position. If it is necessary
to operate both audio systems simultaneously, use
of minimum permissible gain settings is recom-
mended.

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.

r —< 1 [} 600 OHM BALANCED
! 3“ . < 2| } AUDIO INPUT
| <4\ 600 OHM BALANCED
| 3“_ < 5| $ AUDIO OUTPUT
<6
| < 7| KEYLINE
r <8| GROUND
| e T Y
| pe } SPARES
I —<12

TRANSCEIVER J3

Figure 2.9 — Remote Connections

2.8 MICROPHONE, HEADPHONE, AND CW HAND KEY
CONNECTIDNS.

The microphone or handset supplied with the trans-
ceiver 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 with HEAD-
PHONE jack on the front panel. However, when
headphones are connected, the audio signal is re-
moved 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 information given in table 2.2.
All devices are connected between a signal line and
a ground line. If the microphone cable has a shield,
the shield should be grounded.

Table 2.2 — Handset Plug Connections

PIN NO. FUNCTION

Spare

Carbon Mic,
Earphone
‘Ground

Dynamic Mic.
Ground

Key line ar CW Key

~NOUEWN -

2-11/2-12
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SECTION 3
OPERATION

3.1 GENERAL DESCRIPTION.

The RF-301 is a completely self-contained trans-
mitter and receiver designed for simple operation
and ease of tuning. It will transmit and receive SSB
(USB or LSB), AM, CW, and FSK signals in the
frequency range of 2 to 15 MHz. A frequency syn-
thesizer employing a highly stable frequency stan-
dard is used for digital frequency selection. Vernier
tuning between even channel frequencies is pro-
- vided for both receiving and transmitting.

32 DESCRIPTION OF CONTROLS, INDICATORS AND
CONNECTORS.

The front panel operating controls, connector and
meter are shown in figure 3.1. The rear panel con-
trols and connectors have already been described in
Section 2. The functions of the front panel con-
trols are described in table 3.1.

Figure 3.1 — Front Panel Operating Controls

34
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Table 3.1 — Front Panel Devices

FUNCTION SWITCH

QFF
Disconnects primary power from set

sSTOBY
Applies power to circuits requiring warmup Prior 10 operation.

uss
Applies full power o set and selects Upper-Sideband moce of
cperation,

LS8
Applies full cower to set and selects Lower-Sideband mode of
operation.

AM
Applies full power 1o set and salects compatible AM mode of
operation.

cw
Applies full power to the set and selects CW mede of opera-
tion. Transmitter switches and is held on for ane-half second
by closing hand (codel key.

FREQUENCY KILOCYCLES Switches
Select operating frequency in increments of 1000, 100, 10 and
1 kHz, respectively, from left to right. n additian, the 1 kHz
(righthand) knab may be pulled out to allow vernier
tuning between channels,

HANDSET Jack
Connector for local handset, microphaone, or hand-key.

P A TUNE
Used to tune transmitier output for peak indication on meter,

PRESELECTOR
Used to wune receiver RF amplifier for maximum signal strength
and transmitter driver stage for maximum transmitier output. A
lock is provided to prevent movement of the PRESELECTOR
ance tuning is accomplished.

Meter
Indicates signal strength on receive and RF output on transmit

RECEIVER AUDIO Gain Control
Controls local audio level.

TRANSMIT AUDIO Gain Control
Controls transmitter drive level. TUNE position limits RF autput
10 25 W for tuning.

RF GAIN Control
Controls receiver sensitivity

NOISE LIMITER Switch
Turns noise limiter on and off.

SPEAKER SWITCH
Mutes speaker in OFF position

HEADPHONE Jack
Connector for local headphones to monitor audio signals. When
in use audio is disconnected from HANDSET connector.

KEYLINE Switch
LOCAL
Disconnects keyline from rear panel REMOTE connector
Transceiver con be keyed at HANDSET cennector only.
LOCAL/REMOTE

Transceiver can be keyed st either the REMOTE or HANDSET

connector,

3.3 FREQUENCY SETTING.

The operating frequency is selected by setting the
FREQUENCY: switches, one for each digit, as you
would write the frequency in kilo-Hertz. The
pointers over the knobs point to the numbers se-
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lected. The ieft hand knob indicates in multiples of
1,000 kHz, the second knob in multiples of 100
kHz, the third in multiples of 10 kHz, and the
fourth in multiples of 1 kHz. Thus. to operate on
3,259 kilo-Hertz (kHz), set the switches, from
left to right, on 3, 2, 5, and 9. Vernier tuning,
between even | kHz increments, can be accom-
plished by pulling the right hand frequency knob
out. It will then tune smoothly from 0 to 10 kHz.
The lines on the knob mark off 100 Hz (0.] kHz)
increments. Rotate the knob and push toward
the panel to lock the switch in digital operation
when vernier tuning is not used.

3.4 PREPARATION FOR OPERATION.

When applying power to sets not at normal oper-
ating temperature, turn the FUNCTION switch to
STBY and allow the tube heaters to warm up fora
few minutes before operating.

i CAUTION

Never key the transmitrer without
having an antenna or a 5252,200 W
dummy load connected.

3.5 OPERATIDN
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 handser.
3.5.1 RECEIVER ADJUSTMENTS.

The following 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 paragraph 33.
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c. Set FUNCTION switch to desired mode.
d. Turn SPEAKER SWITCH to ON position.

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

f. Set RECEIVE AUDIO gain control for com-
fortabie listening level.

g. Set the PRESELECTOR control somewhat
below the lower limit of MHz band to be used and
tune up into band for first noise peak.

NOTE

It is possible to nurn the PRESELEC-
TOR to spurious signals at other
points on thedial, particularly above
the selected frequency. By starting
below this frequency and tuning up-
ward o it, the chances of tuning to
a spurious signal are minimized.
Check PRESELECTOR dial indi-
cation ro inswre it is peaked near
the proper freguency, allowing for
calibration errors.

h. To tune to a transmitted signal rotate the
TRANSMIT AUDIO control fully counterclock-
wise and tune PRESELECTOR for peak indication
on meter. If the signal appears to be off-frequency,
use vernier (VFO) tuning as described in paragraph
33.

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 conrrol is normally
left fully clockwise for maximum
sensirivity, but can be turmed down
Jor extremely strong signals or 10
reduce the background noise. By
setzing the RF GAIN control so
that the S-meter fluctuates only
about 1/2 S-unit during a period
of reception, background noise nor-
mally heard between speech syl-
lables is reduced considerably.

3.5.2 TRANSMITTER ADJUSTMENTS.

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

a. Perform steps listed for receiver operation in
paragraph 3.5.1.

b. Turn TRANSMIT AUDIO control fully clock-
wise to TUNE position detent.

NOTE

Power output is limited to 25 watis
for tuning purposes.

c. Preset PA TUNE control to approximate fre-
quency on scale.

NOTE

If a resonant antenna system Is used,
the transmitter must be tuned with-
in the band of frequencies ar which
the antenna is resonans.

d. Place the FUNCTION switch in CW position.
Set KEYLINE switch to LOCAL.

e. Plug microphone or handset into HANDSET
jack. Depress the microphone switch or key.

f. Adjust PA TUNE for maximum output.

f CAUTION z

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

g. Tune the associated antenna coupler, if used,
according to the instruction manual supplied with
it.
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h. Release the microphone switch or hand key.
Turn TRANSMIT AUDIO control fully counter-
clockwise. Depress the microphone switch or CW
hand key and advance the TRANSMIT AUDIO con-
trol until 25 to 50 watts output is indicated.

i. Re-adjust PRESELECTOR control (slightly)
for maximum output. Secure PRESELECTOR con-
trol from movement by tightening the PRESELEC-

TOR 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 TRANSMIT AUDIO con-
trol the equivalent of two of its dial divisions be-
yond this point, and readjust the PA TUNE con-
trol for peak indication on the meter. Note the
amount of this indication and then turn TRANS-
MIT AUDIO control fully counterclockwise.

k. Unkey transmitter and select desired oper-
ating mode (i.e., USB, LSB, AM, or CW). Key trans-
mitter and advance TRANSMIT AUDIO control to
the point where the maximum indication on the
meter during voice modulation peaks is equal to
the amount noted at the end of step j above. Ad-
vance TRANSMIT AUDIO control the equivalent
of one of its dial divisions beyond this point.

NOTE

Advancing the TRANSMIT AUDIO
control appreciably beyond this set-
ting will greatly incregse distortion
of the transmitted signal, bur will
have little effect on peck power
output.

3,53 KEYING THE TRANSMITTER.
NOTE

Remore keying of the transceiver
can be inhibited by serting the KEY-
LINE switch at LOCAL. This per-
mirs 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 micro-
phone button to key the transmitter.

When operating on CW, the transceiver will auto-
matically 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 re-
moved and cleaned. The filter tray on the shock-
mount may be removed by loosening its screw and
sliding it forward. The filter on the transceiver base
plate when the shockmount is not used may be de-
tached 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 rap-
ping filter gently on a hard surface. Then, wash the
filter with hot, soapy water. Rinse and dry filter
thoroughly. After cleaning reinstall filter and tray.
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FRINCIPLES OF OPERATION

SECTION 4
PRINCIPLES OF OPERATION

4.1 FUNCTIONAL DESCRIPTION,

The RF-301 Transceiverisa triple-conversion super-
heterodyne receiver and transmitter, tunable over
the high-frequency range of 2-15 MHz.

Digital frequency selection is accomplished by set-
ting four controls on the front panel. These con-
trols establish the operating frequency in multiples
of 1000 kHz, 100 kHz, 10 kHz, and 1 kHz, respec-
tively, from left to right on the panel. The displayed
frequency is read on the knobs under the pointers
and is variable in 1 kHz steps. The frequency is pre-
cisely controlled by a highly stable frequency stan-
dard. The synthesizer can be unlocked, and the
transceiver can be tuned to any “‘off<hannel” fre-
quency if desired. Vemnier tuning is calibrated on
the knob in 100 Hz (0.1 kHz) increments. The 1
kHz knob is pulled out and tuned continuously
rather than in | kHz steps.

The transceiver will operate in the USB, LSB, AM
and CW modes and will provide a minimum of 100
watts PEP output in any of these modes. Audio
and keying facilities are provided for in both local

and remote operation. The transceiver will operate
on 115 and 230 VAC, 50-60 Hz, single phase;
and 13.5 or 26.0 VDC primary power.

42 MAIN SIGNAL FLOW.

The RF-30] Transceiver, with the €xception of the
frequency synthesizer, is a straight-forward triple
conversion superheterodyne circuit. Consider the
frequency synthesizer as a ‘‘block box™ which
generates all of the internal frequencies for injec-
tion to the various mixers in the transceiver. Re-
fer 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 “‘R’ show the direction of the receive
signal flow. When receiving, the signal from the
antenna is connected by the antenna transfer relay
through Receiver Protector assembly to the RF
Amplifier assembly. The amplified signal is fed into
the Translator assembly, which contains a series of
three mixers and two filters. The frequency syn-
thesizer supplies the injection frequencies required

SIGNAL FREQ ADD 8 SUBTRACT 455 KCS 455 KCS AUDIO
T T R _ITR TR R R
POWER | RF oo TRANS- 1o O i 7er be—sf !F o per —»| REC
AMPL AMPL LATOR AMPL AUDIO
f“ 3 At R
REC 455 KCS R
PROT SPKR
k | 455 KCS
| T/R
RELAY | R FREQUENCY 455KCS T T cwW
-4 MOD
SYNTHESIZER AUDIO | OSC
T R
ANTENNA @ AUDIO TT T
MIC CW KEY

Figure 4.1 — RF-301 Simplified Block Diagram, llustrating Signal Flow
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for the mixers. The Translator first raises the re-
ceived signal to a frequency slightly above 17 MHz,
and then, in two more steps, it converts the signal
to frequencies of 11.1 MHz and 455 kHz. The
Translator output at 455 kHz is fed through a
filter assembly where the filter with the appropriate
passband for the mode of operation 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 demod-
ulated by either the AM or SSB detector, and the
resultant audio signal is ampiified 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 direction. Audio
from the microphone or CW oscillator is amplified
by an audio stage and modulates the 455 kHz in-
jection frequency at the balanced modulator. The
IF Amplifier, Translator and RF Amplifier assem-
blies perform the same functions as when receiving,
but in the opposite sequence. The modulated 455
kHz signal is amplified by the IF amplifier assem-
bly and the unwanted sideband is attenuated in a
filter selected by the mode switch. The modulated
and filtered 455 kHz signal is converted to the
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
Amplifier 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 selected by the 1000 kHz fre-
quency switch and variable inductors adjusted by
the PRESELECTOR and PA TUNE controls.

43 FREQUENCY SYNTHESIZER.

The frequency synthesizer generates the frequencies
used in the superheterodyne frequency-conversion
process. It employs crystal oscillators, error mixers,
frequency dividers, spectrum generators and a fre-
quency standard as shown in figure 4.2. The synthe-
sizer, in effect, generates the desired frequencies
with accuracy and stability matching those of the
precise frequency standard.

43.1 ERROR MIXERS.

As shown in figure 4.2, the crystal oscillator output,
with a certain frequency eror, is fed into the

4-2

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 derives its accuracy from the
frequency standard, the error mixer produces an
output containing the combined errors of the fre-
quency standard and the crystal oscillator. The er-
ror of the frequency standard is negligible compared
to that of the crystal, so we consider it as being non-
existant. Thus the error mixer output consists of a
new frequency which contains the same amount of
error as that of the crystal oscillator. Because 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 frequency 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 Translator
mixes this frequency and its reversed error with the
signal and its error inherited from the crystal oscil-
lator. The crystal osciliator 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, illustrates
the manner in which one oscillator frequency error
is cancelled. In actual operation, there are four crys-
tal oscillators, and the synthesizer has many error
signal paths and many frequencies generated for its
own operation. Referring to figure 4.3, the frequen-
cy standard operates at 1 MHz. The dividers and
spectrum generators use this frequency to generate
spectrums of frequencies in multiples of 1 MHz,
100 kHz, 10 kHz, and 1 kHz. Each spectrum con-
tains at Jeast 10 distinct frequencies. Each pair of
spectrums and oscillator frequencies is mixed and
filtered so that only the desired mixer product is de-
rived. There are two error mixer assemblies. One
has an output at approximately 11.6 MHz, and the
other has an output at approximately 455 kHz. Each
output contains a reversed frequency EITor. The
11.6 MHz error signal is fed into the Translator,
and the 455 kHz error signal is fed into the SSB
balanced modulator/detector.
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TRANSLATOR
Y
CRYSTAL FREQUENCY DIVIDERS | Fgg&?é—,fm
0sC SPECTRUM GENERATORS STAND ARG
ERROR o 455 KCS TO

MIXERS MOD AND DET

Figure 4.2 — Frequency Synthesizer Simplified Block Diagram, lllustrating Error Loop

Refer to figure 4.6 at the end of this section. Itisa Table 4.1 — Crystal Oscillator and Spectrum Frequencies
block diagram of the entire transceiver, showing all
of the assemblies and their stages. It includes signal
paths and passband frequencies of the filters in the

CRYSTAL OSCILLATOR FREQUENCIES (MHz)

synthesizer assemblies. Notice that the filters do not
pms on]y one ﬁ-equency' but a band of fmquendes’ DIGIT|{MHz OSC{100 kHz OSC 10 kHz OSC |1 kHz 0osCc
However, only one of the mixer products will pass
through the filter in any of the many possible fre- 0 = 6.147 1.8485 0.7985
Ry : P
quency combinations. Notice, too, that the fre- ; i 2233_7) }:gggg g~;g§g
quencies are mixed in successive steps in the Error 3 14.247 6.047 18165 0.7955
Mixer and Translator assemblies. Figure 4.6 also g }ggg; gg; 11;3:63'.55 g.;ggg
2 H R v Ts 5
shows the method of changing IF sideband filters G 17287 e 7ay 15868 07925
with the operating mode. 7 10247 6.847 1.7765 0.7915
8 9247 6.947 1.7665 0.7905
Table 4.1 shows the crystal oscillator frequency - o =3 L2860 | o
responding to each FREQUENCY control setting. 1 5247 - & -
It also shows the spectrum frequencies used in each }13’ ggg?, = = >
generated spectrum. 14 3247 = = S
SIGNAL FREQ ADD & SUSTRALT 455 KCS 455 KCS AUDIO
L5 | rrasescaron fotriiren || i, {255 I SELECTED SPECTRUM FREQUENCIES {MHz)
4
o _% CORRESPONDS MHz | 100 kHz |10 kHz | 1 kHz
‘ G - : TO DIGIT SPECT | SPECT |SPECT | SPECT
pc‘] s [ﬁox A
osc| |asc o3¢ = 0 = 28.1 1.20 | 1.900
1 - 282 1.1¢ | 1.899
2 23.0 28.3 1.18 | 1.898
et Zhash : 210 | 283 | 116 | 1380
= 1 : .16 | 1.896
MIXER MIXER 5 20.0 28.6 1.15 | 1.895
. NE HDOKC 1aKC Ixc 6 18.0 28.7 1.14 1.894
SPECT SPECT SPECT SPECT 7 18.0 288 1.13 1.883
IMC 8 17.0 288 1.12 | 1.882
FSRTEg. DIVIDERS B SPECTRUM GENERATORS 9 16.0 29.0 1.11 1.891
10 15.0 2 o 2
1 14.0 Z = 2
12 13.0 . - _
13 12.0 ii i =
14 1.0 - = £

Figure 4.3 — Frequency Synthesizer Block Diagram,
HNlustrating Signal Flow
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4.3.4 VERNIER TUNING.

Vernier tuning is possible when the 1 kHz frequency
knob is pulled out. The Variable Frequency Oscil-
lator (VFO) is substituted for the ] kHz Crystal
Oscillator in this case. When using the vernier fea-
ture, however, complete error canceilation does not
occur. It is necessary to substitute a fixed frequency
oscillator for part of the 455 kHz Error Mixer to ob-
tain the 455 kHz Error Mixer output. This is accom-
plished automatically when the VFO is tumed on.
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 VAC, 230 VAC or the DC
converter to be connected to the transformer pri-
maries. The DC converter, either RF-303 or RF-304,
is a separate module, which converts 13.5 or 27.5
VDC to AC for use in the transformer. It is a tran-
sistor 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 poten-
tiometer adjusts the PA bias voltage. The 12 VDC
supply for most of the transistor stages incorpor-
ates 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 employed in the RF-301.

The first method consists of using relays. This is
done in the RF amplifier and antenna circuits. One
relay switches the antenna from the Receiver Pro-
tector input to receive to the PA stage output in
transmit. Another relay reverses the input and out-
put of the RF amplifier 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 impedance to RF signals, and a forward-
biased diode offers a low impedance to RF signals.

115 VAC TO FAN AND FREQ STD
6.3 VAC TO TUBE HEATERS

BRIDGE
necTimEr F—| FILTER |—=+800 veC To PA STAGE
FORMER]_|FULL-WAVE | | A
el FILTER |—&+220VDC TO RF AMPL STAGES
15 vac
——
230 VAC
De. HALF-WAVE| " VOLTAGE
RECTIFIER FILTRR: ==\ REGULATOR
Pt -36 VDC RF AMPL BIAS
+ -55 VDC PA BIAS
OR RF-304 BRIDGE
oc FILTER }—
RECTIFIER
CONVERTER | +12VDC TO AUDIO AMPL STAGES
8 FREQ STANDARD

I

13.5 OR 27.5
vDC

4 VvDC
TO RELAYS

' ELEcTRONIC] . o e 10
FILTER | TRANSISTOR STAGES

Figure 4.4 — Power Supply Block Diagram
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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 applied 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 to transmit, 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 cir-
cuits.

45 AGC, ALC, AND ACC AUTOMATIC CONTROL CIR-
CUITS.

There are three types of automatic signal level con-
trols employed in the RF-301. These are AGC
(Automatic Gain Control), ALC (Automatic Level
Control) and ACC (Automatic Carrier Control).

An AGC Circuit in the IF Amplifier assembly pro-
vides an output in proportion to the received signal
strength. The AGC voltage regulates the gain of the
IF and RF amplifiers and compensates for wide vari-
ations 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.

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

Operation of the AGC circuit is described in para-
graph 4.7.4. Operation of the ALC and ACC cir-
cuits is described in paragraph 4.7.1.

4.7 CIRCUIT DESCRIPTIONS.

Refer to block diagram figure 4.6 during the follow-
ing descriptions. It is located at the end of this sec-
tion.

4.7.1 PA SECTION.

The PA section consists of the PA stage, antenna
transfer relay, output metering circuit, ACC circuit
and ALC circuit.

+12VDC +2vDbC
DIODE DIODE
FORWARD REVERSE
BIASED BIASED
SIGNAL SIGNAL
FLOWS BLOCKED

CONTROL CONTROL
LINE LINE
GROUNDED +i2vDC

-
~ANODE—yyy CATHODE

LCOLOR BANDS AT
CATHODE END

Figure 4.5 — Switching Diodes

The PA stage employs three tubes, operating as class
AB1 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 circuit by the
1000 kHz FREQUENCY control. The antenna relay
connects the output network 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 trans-
ceiver’s panel meter during transmit operation. The
meter indicates the output power level.

The ACC circuit assembly 16, consists of an input
network, buffer stage QI, and DC amplifier stage
Q2. The input network removes the effects of ampli-
tude modulation and applies a voltage to QI in pro-
portion to the carrier level only. The buifer 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 kHz Error Mixer
assembly. The effect of this automatic control is
to prevent overmodulation in AM and provide a
uniform carrier level over 2 wide range of operating
frequencies.

&5
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The ALC circuit, assembly 13, consists of three de
amplifiers, QI, Q2, and Q3, in series. Rectification
of the positive peaks of heavily modulated RF drive
signals at the PA/grids develops negative voltage
pulses at the base of transistor Q1. These pulses are
amplified sufficiently by Q1, and Q2 to trigger Q3
into conduction and charge capacitor C4 to a posi-
tive level. The output at pin D, supplied by C4, isa
voltage proportional to the 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 op-
eration, the normal class AB1, bias of the PA stages
would change whenever appreciable amounts of
grid current occurred (on heavy modulation peaks)
resulting in excessive distortion of the output sig-
nal.

4.7.2 RECEIVER PROTECTOR ASSEMBLY.

The receiver protector assembly, Jocated on the
main frame, protects the sensitive input circuits of
the RF amplifier from damage by any excessively
strong signals that have been received by the
antenna.

The receiver protector assembly consists of relay
K1, relay driver transistor Q2, and associated cir-
cuitry. Relay K1 is de-energized during normal re-
ceiver operation. This applies the input RF signal
from T/R relay K4 to the input of RF Amplifier
Assembly-02. If an excessively strong signal is re-
ceived, the positive portion detected by diode
CRI1, will bias QI into saturation, energizing relay
K1. With K1 energized, the input of the RF ampli-
fier is disconnected from the input RF signal and
connected to ground. The trip level for relay Kl
is determined by the value of resistors R2 and R3.
This level is approximately three to six volts of
RF, measured at the antenna connector.

During receiver tuning a positive dc voltage is ap-
plied to the base of Q1 causing relay K1 to energize
and grounding the 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 resis-
tor during normal operation. When the TRANS-
MIT AUDIO control is set at TUNE the +12 VDC
is applied to the base of QI through diode CR3.

4.7.3 RF AMPLIFIER ASSEMBLY.

Tl:xe RF Amplifier assembly consists of RF am-
plifiers V1 and V2, AGC amplifier Q1, and transfer
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relay K1. The RF Amplifier assembly operates on
both receive and transmit. The RF amplifiers operate
in class A. Their gain is controlled, in the presence
of astrong received signal, by the AGC signal ampli-
fied by QIl. The input and output networks are
tuned by a combination of fixed capacitors switched
by the 1000 kHz FREQUENCY contro! and vari-
able inductors adjusted by the PRESELECTOR
control. The input signals on receive and transmit
and the output signal on receive are switched by
transfer relay K1. 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 output is applied to the Trans-
lator assembly. In transmit, the RF amplifiers
serve to amplify the Translator output and drive
the PA stage.

4.7.4 TRANSLATOR ASSEMBLY.

The Translator consists of mixers Q!, Q2, and Q3,
and two filters.

During receive operation, the signal frequency is
added to the MHz Oscillator frequency in Q1 to pro-
duce a new frequency at approximately 17.748
MHz, which is passed through filter FL1. In QZ2, the
100 kHz Oscillator frequency is subtracted from the
signal from FL1 to produce a new frequency at
approximately 11.1515 MHz. This signal from Q2
is passed through FL2. In Q3, the signal from FL2
is subtracted from the error mixer frequency of
approximately 11.6 MHz to produce a new signal
frequency of approximately 455 kHz. This signal
frequency is passed through the appropriate 455
kHz sideband filter, selected by the FUNCTION
switch, to the IF Amplifier assembly.

During transmit operation, the process is reversed.
The 455 kHz 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 kHz car-
rier is reinserted at P10 along with the upper side-
band signal. The 455 kHz signal is subtracted from
the error frequency of approximately 11.6 MHz
to produce a signal at approximately 11.1515
MHz. FL2 passes this signal to Q2, where it is
added to the 100 kHz Oscillator frequency to pro-
duce a signal of approximately 17.748 MHz. FL1
passes this signal to Q1 where the MHz Oscillator
frequency is subtracted from it. The resultant
signal at the operating frequency is applied to the
RF Amplifier section.
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4.7.5 IF AMPLIFIER ASSEMBLY.

The IF Amplifier assembly consists of eight
transformer-coupled IF amplifier stages, a noise
jimiter, an AGC detector and buffer. Separate IF
stages are used for receive and transmit.

On receive, the Translator output is coupled to the
first IF stage through the selected 455 kHz filter. The
Translator output is connected directly to the IF
Amplifier Assembly on AM receive. Five IF ampli-
fier stages are employed in a cascade arrangement.
The output is coupled to a detector in the Audio/
Modulator section. A noise limiter clips impulce
noise peaks when turned on. Two additional IF
amplifiers are used before the AGC detector. Q9
is a peak detector. AGC output is taken from the
AGC buffer Q10. The AGC voltage developed is
used to control the gain of the first three receive
[F stages and the two RF stages in the RF Ampli-
fier section. On transmit, the signal from the Audio/
Modulator assembly is amplified by Q6 and coupled
to the Translator through the selected 455 kHz
sideband filter.

Changing from receive to transmit is accomplished
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 incom-
ing signal is mixed with the 455 kHz injection fre-
quency resulting in an audio output which is coupled
to the first receive audio stage Q7. In transmit, the
incoming audio modulates the 455 kHz injection fre-
quency, resulting in mixer products containing a
455 kHz carrier and two sidebands. The carrier is
balanced out, and only the upper and lower side-
bands remain on the output. The undesired side-
band is filtered out, after the IF Amplifier assem-
bly, when the signal is applied to the Translator
assembly through the selected sideband filter.

Q3 amplifies an AM signal, and its output is ap-
plied to CR4. 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 section and also
directly out to the remote audio output and local

handset output.

Q4 amplifies the transmit audio for application to
the SSB modulator. Its output also feeds into re-
ceive audio stage Q7 for sidetone monitoring on
CW.

Q5 is a CW sidetone oscillator, which generates
an audio tone when keyed. Q6 is a CW hold cir-
cuit, which keys the transmitter when the CW key
is depressed and keeps the transmitter keyed until
about 1/2 second after the key is released.

Transistor Q9 is an injection amplifier, and oper-
ates as an emitter follower driving the diode ring
through transformer T6. Its function is to amplify
the power and (through Té6) the voltage supplied
to the diode ring from the 455 kHz error mixer
injection source.

Transistor Q10 is an IF amplifier which functions
in LSB and USB receive modes only, serving to
match the high output impedance of the IF ampli-
fier board to the low input impedance of the diode-
ring SSB detector.

4.7.7 AUDIO AMPLIFIER ASSEMBLY.

The Audio Amplifier Assembly consists of transis-
tors QI through Q6 with associated circuitry.

Audio from the Audio/Modulator assembly is ap-
plied to QI through the RECEIVE AUDIO gain
control. Transistors Q1 and Q2 are voltage ampli-
fiers that drive a complimentary feed-back ampli-
fier made up by transistors Q3 through Q6. The
output is coupled by capacitor C4 to the front
panel speaker.

4.7.8 CRYSTAL OSCILLATOR ASSEMBLIES.

The MHz, 100 kHz, 10 kHz, and 1 kHz Crysta
Oscillators each consist of oscillator and buffer
stages and a bank of crystals switched into the cir-
cuit by its respective FREQUENCY control. In the
MHz Oscillator Assembly, Q1 operates as an oscilla-
tor and the crystals oscillate in the parallel mode.
An AGC amplifier, Q2, maintains a constant output
level over the frequency range of the oscillator.
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Transistors Q3 and Q4 serve as the buffer stages
to minimize loading of the oscillator. In the 100
kHz Oscillator assembly, Q1 operates as an oscil-
lator and the crystals oscillate in the parallel mode.
Transistor Q2 serves as the buffer stage. In the
10 kHz Oscillator Assembly, both Q1 and Q2 are
used to form the oscillator circuit and the crys-
tals oscillate in the series mode. Transistor Q2
serves as the buffer stage. In the 1 kHz Oscillator
Assembly, both Q! and Q2 are used to form the
oscillator circuit. The crystals oscillate in the
series mode at twice the required output frequency
of the assembly. A flip-flop, composed of Q3, Q4,
and associated circuitry, divides the crystal fre-
quency by two. Transistors Q5 and Q6 serve as
buffer stages.

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 avariable capacitor and a preset coil and
padder capacitor. The tuning capacitor is mechani-
cally coupled to the 1 kHz FREQUENCY control.
The VFO operates only when the 1 kHz knob is
pulled out.

4.7.10 DIVIDER AND SPECTRUM GENERATOR
ASSEMBLY.

The Divider and Spectrum Generator assembly con-
sists of 20 transistors used as amplifiers, muiti-
vibrators, pulse shapers, and keyed oscillators.
Transistor Q20 acts as a buffer for the 1 MHz
frequency standard. Q1 amplifies and clips the
1 MHz input signal from the frequency standard.
Q14 and Q15 act as pulse shapers. The MHz spectrum
output contains frequencies at 1 MHz intervals be-
tween 11 and 23 MHz. The frequency dividers are
multivibrators Q2 through Q13.

They consecutively divide the frequency by 2 and 5.
Their output frequencies are at 100 kHz, 10 kHz
and 1 kHz. Q16 acts as a buffer for the 100 kHz out-
put from Q5. The 100, 10 and 1 kHz spectrum
generators are keyed-oscillators which produce fre-
quencies at intervals of 100, 10 and 1 kHz respec-
tively. They act as oscillators at the natural fre-
quency of resonance, but since they are keyed by
the frequency divider outputs, they produce a spec-
trum of frequencies centered about the oscillator
frequency, rather than just a single frequency. For
example, Q17 would normally oscillate near 28.6
MHz, but since it is keyed by the 100 kHz output
from Q16, it produces at least the 10 frequencies
at 100 kHz intervals between 28.1 and 29.0 MHz.
Other undesired frequencies near the desired ones,
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are produced at the same 100 kHz intervals, but
their amplitude is considerably lower.

4.7.11 11.6 MHz ERROR MIXER ASSEMBLY.

The 11.6 MHz Error Mixer assembly consists of
buffers, mixers, amplifiers, and filters. The MHz
Oscillator frequency is applied to mixer Q2 through
buffer Q1. Q2 subtracts the MHz Oscillator fre-
quency and its error from the appropriate MHz spec-
trum frequency, resulting in a product of approxi-
mately 7.753 MHz 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 fre-
quencies generated are attenuated to a negligible
level. The 100 kHz Oscillator frequency is applied to
mixer Q7 through buffer Q6. In Q7, the 100 kHz
Oscillator frequency and its error is subtracted from
the appropriate 100 kHz spectrum frequency to pro-
duce a frequency of approximately 21.953 MHz
with a reversed error. This product is passed through
FL4 to mixer Q8. In Q8, the 7.753 MHz frequency
and reversed MHz Oscillator error from Q3 is sub-
tracted from the 21.953 MHz frequency and re-
versed 100 kHz Oscillator error to produce a new
frequency of approximately 14.2 MHz with the
reversed 100 kHz Oscillator error and the twice re-
versed (normal) MHz Oscillator error. Q4 adds the
10 kHz and ! kHz Oscillator frequencies and their
errors to produce anew frequency of approximately
2.595 MHz containing the two errors. FL2 passes
this product to Q9. In Q9, the 2.595 MHz (plus
error) frequency is subtracted from the 14.2 MHz
frequency with the error of the MHz Oscillator and
the reversed error of the 100 kHz Oscillator to pro-
duce a new frequency of approximately 11.6 MHz
with the error of the MHz Oscillator and the re-
versed errors of the 100, 10 and 1 kHz Oscillators.
FL3 passes this product 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 algebraically. Let the
appropriate MHz, 100 kHz, 10 kHz, and 1 kHz
spectrum frequencies equal S4, S3, So, and Sy, xes
spectively. Let the appropriate MHz, 100 kHz, 10
kHz, and kHz Oscillator frequencies equal F4, F3,
F7,and Fy, respectively. Let the MHz, 100 kHz, 10
kHz, and | kHz Oscillator errors equal Eg4, E3,
En, and E;, respectively.

The product of Q2 will be S4-F4-E4. The product
of Q7 will be S3-F3-E3. Subtracting S4-F4-E4 from
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s3-F3-E3 in Q8, we get S3-S4-F3+F4-E3+Eg4 as the
product. Note that error E4 has again been reversed.

The product of Q4 will be F+E5+F1+E|. Subtract-
ing this product from S3-84-F3+F4-E3+E4 in Q9,
we arrive at a final mixer product of 83-S4-F3+F4-
E3+E4-F2-Ex-F1-Ep.

Referring to table 4.1, substituting the corre-
sponding frequencies listed for S (spectrum) and F
(oscillator), the resultant frequency will be approxi-
mately 11.6 MHz+E4-E3-E9-E . The resulting errors
are cancelled in the Translator and the SSB detector.

4.7.12 455 kHz ERROR MIXER ASSEMBLY.

The 455 kHz Error Mixer assembly consists of
mixers, amplifiers, filters and an oscillator. Q1 sub-
tracts the appropriate 10 kHz spectrum frequency
from the 10 kHz Oscillator frequency producing a
new frequency of approximately 646.5 kHz, con-
taining the 10 kHz Oscillator error. This product is
passed through FL] and amplified by Q2. In Q3,
the 1 kHz Oscillator frequency and error is sub-
tracted from the appropriate I kHz spectrum fre-
quency, producing an output frequency of approxi-
mately 1,101.5 kHz containing the reversed error
from the 1 kHz Oscillator. Q4 subtracts the 646.5
kHz frequency and the 10 kHz Oscillator error from
the 1,101.5 kHz frequency and the reversed 1 kHz
Oscillator error, resulting in a new frequency of
approximately 455 kHz, containing the reversed
errors of the 10 kHz and 1 kHz Oscillators. The
output is amplified by Q5 and applied to the SSB
modulator/detector. The 10 kHz and 1 kHz Oscil-
‘ator errors are cancelled in the SSB detector on
seceive and in the translator on transmit. When
the VFO is used, it is no longer possible to derive
the 1,101.5 kHz frequency for Q4 from the 1 kHz
Oscillator and spectrum in Q3. The 1,101.5 kHz
Oscillator, Q6 is employed to generate this fre-
quency, and mixer Q3 is disabled when the VFO
is used. To accomplish this change, operating volt-
age is applied to Q6, and Q3 is biased to cutoff.

Q7 is a carrier control amplifier, which regulates
the level of the455 kHz carrier reinsertion to the
Translator assembly in AM transmit operation. A

DC automatic carrier control signal from the ACC
assembly regulates the amplification of Q7.

4.7.13 DC POWER MODULES.

The dc power modules, RF-303 and RF-304 con-
sist of a saturable transformer and two transistor
switches. The saturable transformer T1 is the heart
of the system. Transistors QI and Q2 act as switches,
one being “‘on” while the other is “off”’. Starting
oscillation of the circuit depends upon the un-
balance existing between the apparently identical
circuits of transistors Q1 and Q2. This unbalance is
due to both external circuitry and transistor un-
balance, and causes more current to flow in the cir-
cuit associated with one transistor than that associ-
ated with the other. Assume that transistor Q1 is
conducting and that transistor Q2 is essentially cut
off, for the following discussion. This effectively
connects the supply voltage across the top half of
the primary winding of transformer T1, and induces
a voltage in all windings. At the instant that tran-
sistor Q2 starts to conduct, the voltages and cur-
rents assume a maximum level. This condition
continues to exist until the core of transformer
T1 saturates, thereby causing the rate of flux
change to drop to zero. During the same time
intervals, the initially induced voltages first de-
crease in value and then quickly fall to zero. This
first decreases and then removes the base drive
to transistor Ql. The current in the top half of
transformer T1 now begins to decrease, which
causes the flux to build up in the opposite direc-
tion. Voltages of opposite polarity to that which
previously existed are induced in the transformer
windings, and transistor Q2 starts to conduct with
transistor Q1 being driven further into cutoff. Tke
conduction of transistor Q2 continues until opposite
core saturation is reached, at which time the cycie
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 trans-
former, the supply voltage, and the saturation flux
of the transformer core. The dc power modules have
been designed for a frequency of approximately 60
Hz for use with power supply transformer T1.

4-9/4-10
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MAINTENANCE

SECTION 5
MAINTENANCE

5.1 GENERAL.

This section contains procedures for routine main-
tenance and overall performance tests. The length
of intervals between times at which periodic pre-
ventive maintenance should be performed depends
on the amount of usage and the environmental con-
ditions and is, therefore, left to the discretion of
he user. It should be obvious, however, that regu-
lar preventive maintenance increases the reliability
and service life of the equipment.

If malfunctions or degraded performance are evi-
dent, and their corrections are not within 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 record performance measurements
and other information discovered during routine
maintenance. The notes can be referred to at sub-
sequent maintenance or servicing times.

52 FUSE REPLACEMENT.

i CAUTION f

Under no circumstances should fuses
be used with ratings above those
specified. If fuses blow repeatedly,
a technician should check the unit
and the primary power sowrce. Fre-
quently, power line rransients cause
fuses zo 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). For 26.0 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 protects the +12 VDC power
supply against overloads in the transceiver's tran-
sistor circuitry.

53 VISUAL INSPECTION.

Periodically, the cover should be removed from
the chassis, and the chassis should be visually in-
spected. Loose hardware should be tightened. Accu-
mulated dirt should be removed. Connections to
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 procedure.

54 LUBRICATION.

Most of the moving parts in the transceiver normally
do not need lubrication. In particular, the parts
which don’t need lubrication are the metal and
nylon bushings and couplings, the gear train and
chain on the VFO capacitor drive, switches, and
reduction drives.The 1 kHz 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, Connecti-
cut. The PA inductor should be lubricated at the
shaft bearings 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 main-
tenance:

Tube Tester

Vacuum Tube Voltmeter—HZP. 410-C or equiva-
lent.

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

52 ohm, 200 watt dummy load.
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RF Signal Generator with attenuator—H.P. 606-A
or equivalent.

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

56 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 under-
side of the transceiver. Pressing S-7 allows the meter
toindicate relative cathode current to the PA stage.
Adjust PA bias level control R4 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 (see fig. 5.1).

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 idling current
indication would be “S9" on the
meter. In other words, it should be
set so that it would read slightly to
one side of 59" 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 ob-
tained in these procedures with information re-
corded during prior performance tests will indicate
if the performance is degraded. Problems should be
referred to qualified servicing personnel.

52

5.8.1 RECEIVER PROTECTOR TEST.

To determine if the receiver protector assembly is
operating perform the procedures outlined below.

a. Energize the transceiver and tune to receive
at 2.0 MHz. Set FUNCTION switch at USB.

b. Rotate TRANSMIT AUDIO control fully
counterclockwise.

c. Connect an RF signal generator, such as a HP-
606A, to the ANTENNA connector on the rear
panel using a coaxial cable. Set the RF signal gener-
ator for 1 pvolt output at 2 MHz.

[ CAUTION ’

Do not key transceiver with RF sig-
nal generator connected to AN-
TENNA connector.

d. While monitoring the received RF signal gener-
ator 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. Disconnect
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 OPERATING section.

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

Connect AC VTVM between pins 4 and 6 of I3
REMOTE connector.

Do not key transmitter while signal
generator is connected o trans-
ceiver.

c. Tum RF GAIN control to maximum clock-
wise position.
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d. Adjust signal generator frequency for maxi-
mum 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 VTVM.

The ratio of the first reading to the second is the
(S + N)/N ratio and should be no less than 3.2 o0r
10 dB.

Tune generator back on frequency.

f. Tum generator output up to 0.2 voit. 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 MODULA-
TION.

2. Connect 200 watt, 52 ohm dummy load and
H.P. 410-C VTVM RF probe to antenna connector.

b. Tune transmitter for 100 watts CW output
at 14.5 MHz as discussed in OPERATING section.

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

d. With dummy load and VTVM still connected,
change the FUNCTION switch to AM and trans-
mit a voice signal using microphone. Listen to audio
quality on a receiver. Audio should be clear with
no hum. The transceiver output meter should de-
flect when speaking. The RF output should read:
between 3045 volts (of carrier) on the VTVM
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 tuned to their known fre-
quency 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 operation. Figure 5.1
identifies the points to which the VTVM 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
(USB receive}
A (c1) +0C " 890 vDC
B {C86) +DC 235 vDC
AC 21 VAC (RIPPLE}
C (Cc3) +DC 205 vDC
AC 200 MVAC (RIPPLE)
D AC 6.3 VAC
E -DC -55 vDC
F (C5, -] -DC -82vDC
G (CE, =) -DC -75 vbC
H (CB4, +) +0DC 14.6 vDC
AC 220 MVAC
| (CB5, +) +DC 142 VvDC
AC fess than 40 MVAC
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Q TEST POINT
= B (C886}

TEST POINT

TEST POINT
G (C6 HIDDEN)

TEST POINT
H (C84)

TEST POINT
F (C5 HIDDEN)

TEST POINT
E (PIN 5)

g TEST POINT
i D (PIN 2)

e
i

I(C85)

Figure 5.1 — Power Supply Voltage Test Points.
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SECTION 6
SERVICING

6.1 GENERAL.

The SERVICING section of this manual is intended
for use by persons qualified to perform advanced
troubleshooting and repair for this type of equip-
ment. It covers procedures for isolating the trouble
to a functional section of the transceiver and lo-
cating 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 assem-
bly will be involved in the repair. This helps to
simplify the troubleshooting procedure.

It is assumed that, prior to servicing, the person
using information in this section has a thorough
knowledge of the PRINCIPLES OF OPERATION
as discussed in SECTION 4.

6.2 POWER SUPPLIES.

It is assumed in this section that the problem lies
in the signal circuitry and that the 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 in-
clude detailed power supply troubleshooting. These
faults can be located with the aid of the schematic
diagrams.

6.3 TEST EQUIPMENT REQUIRED.

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

RF VTVM — Boonton Model 91CA or equivalent.

200 watt, 52 ohm dummy load.

RF Signal Generator — H.P. 606-A or equivalent.
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 equivalent.
Frequency Counter — H.P. 5242-L or equivalent.

DC Power Supply — H.P. 721-A or equivalent.
Extender Kit — RF-318

6.4 PRINTED CIRCUIT BOARD REPAIRS.

These general rules should be observed when re-
placing components on printed circuit 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 fol-
low, it will be necessary to connect test instruments
to various points in the signal circuitry. The indi-
vidual circuit boards are identified in figures 6.1
through 6.3.

Refer to tabie 1.2 for assembly reference number
information. Each assembly is illustrated by 2 com-
ponent layout diagram next to its schematic diagram
in section 8. These diagrams show the component
and printed wiring (phantom view) layouts and
interconnections of each assembly, as seen from
the component side. Points to which connections
are called for are identified in these diagrams. Volt-
ages are measured with reference to ground.

6.6 LOCATING THE FAULTY FUNCTIDNAL SECTION.

6.6.1 SYMPTOM RECOGNITION.

Careful consideration of the symptoms evident dur-
ing a failure is the most important step in
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troubleshooting. Random checking of circuits, with
no orderly pattern or purpose, usually does not help
in troubleshooting complex equipment. An attempt
to elaborate on the symptoms quite often is a key to
the areas to check first. Transmitier failure (re-
ceiver operable) or vice versa eliminates assemblies
common to both transmit and receive modes such
as the RF Amplifier, Translator, Error Mixers, Di-
vider/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 indi-
cates defects in the circuits common to both trans-
mit and receive modes.

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

Determine whether the transceiver is inoperative
in transmit and/or receive. If the unit will not trans-
mit but will receive, perform the signal tracing pro-
cedure in paragraph 6.6.2. If the unit will transmit
but not receive, perform steps in paragraph 6.6.3.
If the unit will neither transmit or receive, perform
steps in paragraph 6.6.4. S

If the signal voltage measurements taken are con-
siderably lower than they should be, the problem
most likely involves a stage with Jow gain. Care
must be taken, during measurements, to determine
that the readings are actually signal readings and
not oscillations or injections from oscillators.

E CAUTION i

The mininture 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 out-
put cable, check the connector to
determine if it is making a good
connection before suspecting rhat
an assembly is at fault.

A few problems can be identified directly by the
symptoms discovered when operating the trans-

ceiver. These are listed in table 6.0. If one of
these problems occurs, proceed directly to the test
procedure for that particular assembly to verify
the fault.

6.6.2 TRANSMITTER FAILURE.

a. Remove top and bottom covers from trans-
ceiver. Remove ALC assembly (paragraph 6.18.4).

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

c. Apply power, and set transmitter for CW out-
put at 2.555 MHz with TRANSMIT AUDIO con-
trol set at mid point. Key the transceiver. CW side-
tone 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. (Leave
transmitter keyed only as long as is necessary for
each step since fan is disconnected.)

d. Disconnect P11 at translator and connect P11
to signal generator set for 400 MV output at 2.555
MHz. Tune PRESELECTOR and PA TUNE con-
trols for maximum indication on transceiver output
100W watts or more, proceed to step g.

e. Connect RF VTVMto pin 11 of K1 located on
the RF amplifier assembly (refer to fig. 6.4). If
indication is 400 MV, proceed to step f. If no in-
dication is present, check K1 and the coaxial cable
connected from K1 pin 9 to J50.

f. Connect RF VTVM to output of RF Ampli-
fler at terminal EI59 (fig. 8.1). 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 nor-
mal, proceed to paragraph 6.8.

g. Unplug P10 at translator assembly, and con-
nect 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 signal is
present, 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 (fig. 8.9) (12 VDCQC). If no or low
signal is present at P10, problem is in stages pre-

ceding Translator. Reconnect P10.
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Board ungrounded; IF Amplifier AGC circuits may
pe defective. If excessive voltage does not decrease
as signal generator is detuned, IF Amplifier receive
stages may be oscillating. Reconnect P22.

g. Connect Audio VTVM to terminals 4 and 6
of J3 REMOTE connector on rear of chassis.
Meter should read at Jeast I volt of audio output
when signal generator is tuned to about 455 kHz.
If audio is available in all modes, but there is no
speaker output with speaker turned on and RE-
CEIVE AUDIO gain control turned up, problem
probably lies in Audio AMPLIFIER assembly, RE-
CEIVE AUDIO control, or speaker. If audio is
available only in AM mode, problem probably lies
in SSB detector, or lack of 455 kHz 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 Audiof
Modulator assembly.

6.6.4 TRANSMITTER AND RECEIVER FAIL-
URE.

Simultaneous transmitter and receive failure usually
indicates the failure of a 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 Freguency Standard.

The Translator is the mixing point of signals from
the RF or IF Amplifiers and of injection voltages
from the 11.6 MHz Error Mixer, and MHz and 100
kHz 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 fol-
lowing troubleshooting procedures for common
mode failures.

a. Connect dummy load to ANTENNA connector
J4. Set transceiver controls for CW transmission at
2.555 MHz with TRANSMIT AUDIO control at
midpoint. Key transmitter while performing the
following procedures. (Leave transmitter keyed for
only as long as is necessary for each step since fan
is disconnected).

b. Disconnect P11 at translator, and connect P11
to signal generator set for 400 MV output at 2.555
MHz. Tune PRESELECTOR and PA TUNE controls
for maximum indication 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 K1 located in
the ri amplifier assembly (refer to fig. 6.4). If indi-
cation is at Jeast 400 MV, proceed to step d. If no
indication is present, check K] and coaxial cable
connected from K1 pin 9 to J50.

d. Connect RF VTVM to output of RF Ampli-
fier at terminal E159 (fig. 8.1). Slowly tune PRE-
SELECTOR 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 nommal,
check antenna transfer relay K4.

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 kHz Oscillator injection voltage) =
150 - 300 MV

2.) P8 (MHz Oscillator injection voltage) =
250- 650 MV

3.) P9 (11.6 MHz Error Mixer injection volt-
age) =125 -200MV

4.) P10 (455 kHz signal from upper sideband
filter) = 15 to 50 MV

If either Oscillator injection voltage is abnormal,
check that Oscillator circuit. If only the 11.6 MHz
Error Mixer injection voltage is abnormal, proceed
with step f below. If only the 455 kHz signal from
the IF Amplifier (via the upper sideband filter) is
abnormal, proceed with step g below. If both the
11.6 MHz Error Mixer and 455 kHz 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 com-
ponent in the 11.6 MHz Error Mixer. Disconnect,
and leave disconnected, the following coaxial con-
nectors at the Error Mixer, and connect them, in
sequence, to the RF VTVM. Voltage indications
should be as shown.

1.) P35 (1 kHz Oscillator injection voltage) =
70- 220 MV

2.) P42 (10 kHz Oscillator injection voltage) =
5to 9 MV
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3.) P36 (MHz Spectrum injection voltage) =
] -1.5V

4.) P34 (MHz Oscillator injection voltage) =
20-70 MV

5.)P33 (100 kHz Oscillator injection voltage) =
30 to 65 MV

Connect RF VTVM to terminal E165 (fig. 8.5) on
11.6 MHz Error Mixer. Indicated 100 kHz Spectrum
injection voltage should be between 50 and 80 MV.
Reconnect P33 through P36 and P42.

If any of the Oscillator injection voltages are ab-
normal, check that Oscillator circuit. If either Spec-
trum injection voltage is abnormal check the associ-
ated circuits in the Divider/Spectrum Generator.

g. Low or lack of 455 kHz input signal to the
Translator at P10 in CW transmit mode indicates
a defective upper sideband filter or filter selection
circuit, or an abnormal input to or defective com-
ponent in the IF Amplifier. Connect RF VIVM to
terminal E167 on IF Amplifier. Indicated 455 kHz
IF Amplifier output signal level should be at least
50 MYV. 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 kHz
output signal from the Audio/Modulator should be
at least 10 MV. If this voltage is normal, the problem
is in the IF Amplifier. If the 455 kHz output volt-
age is abnormal, the problem is probably in the
Audio/Modulator, an abnormal input to, or com-
ponent in the 455 kHz Error Mixer. To determine
which, proceed with step h.

h. Disconnect coaxial connector P17 and con-
nect RF VTVM to J17 on 455 kHz Error Mixer
(fig. 8.7). Indicated 455 kHz injection output volt-
age should be between 200 and 300 MV. If this
voltage is normal, the Audio/Modulator or coaxial
cable between the Audio/Modulator and 455 kHz
Error Mixer is probable defective. If the voltage at
J17 is abnormal, proceed with step i.

i. Low or lack of 455 kHz output (except in
AM receive) at J17 indicates an abnormal input
to or defective component in the 455 kHz Emor

66

Mixer. Disconnect following coaxial connectors
at the Error Mixer, and connect them in sequence
to the RF VTVM. Voltage indications should be

as shown.

1.) P12 (1 kHz Oscillator injection voltage) =
about 50 MV

2.) P13 (10 kHz Oscillator injection voltage) =
about 150 to 300 MV

3.) P14 (10 kHz Spectrum injection voltage) =
30 to SOMV

4.) E91 (1 kHz Spectrum injection voltage) =
5.5 to 7.5 MV (Check E91 on Divider/Spectrum
Generator and Jeave P15 connected to J15.)

If either Oscillator voltage is abnormal, check that
Oscillator. If neither Spectrum voltage is abnormal,

" check the associated circuits in the Divider/Spec-

trum Generator. If all inputs are normal, the prob-
lem is in the 455 kHz Error Mixer.

j. Low or lack of Error Mixer injection voltages
at the translator at both P9 and P10, with normal
MHz and 100 kHz Oscillator injection voltages pres-
ent, indicates a defect in either the 10 kHz, 1 kHz,or
VFO Oscillators which have outputs to both Error
Mixers, or a defect in the Divider/Spectrum Gener-
ator, or Frequency Standard, affecting one or more
of the two Spectrum Generator outputs to each
Error Mixer.

k. Disconnect signal generator and reconnect P11
toJ11.

6.7 LOCATING THE PROBLEM WITHIN THE FUNC-
TIONAL 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 problem 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
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are operating at reduced performance. The follow-
ing 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 volt-
age table for each assembly. Since these signal levels
may vary somewhat from set to set and according
to many conditions, only be comparing signal levels
from stage to stage, during progress in the pro-
cedure, 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 in-
jections 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 assemblies involved which will
also show up at the test points.

Itis 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 volt-
ages should be checked.

During performance of the following test proce-
dures, refer to the respective schematic and lay-
out diagrams in SECTION 8 and the signal block
diagram, figure 4.6. '

Care must be exercised, when check-
ing transistor circuitry, nol [o acci-
dentally short the leads 10 the case
or surrounding circuitry. This might
destroy the transistor.

The component side of the printed circuit board
assemblies is, in most cases, sufficiently accessible
to permit testing of the individual stages of an assem-
bly with it installed in the transceiver. However,
portions of the 455 kHz Error Mixer, [IF Amplifier,
and Audio/Modulator assemblies are inconvenient
to reach, and complete testing of these assemblies
requires their removal. The use of coaxial and
multiconductor extension cables (RF-318) for con-
nection of RF, control, and power supply voltages

to these assemblies after their removal from the
transceiver will facilitate testing them.

Because of the complex interconnection of its
three sub-assemblies, as well as the relatively com-
plex removal, disassembly, assembly, instaliation,
and mechanical alignment procedures involved,
the RF Amplifier assembly is tested as a unit and
in place in the transceiver.

Portions of the MHz and 100 kHz Crystal Oscil-
lator assemblies are also inconvenient to reach for
testing; however, these portions normally become
accessible when the assembly is detached from the
front panel with its wiring (except ground leads)
left connected.

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 MEASURE-
MENTS.

Tables 6.1 through 6.17, included with the pro-
cedures for their respective assemblies, contain
DC and AC voltage and certain resistance measure-
ments for the vacuum tubes and transistors used in
the RF-301 transceiver. The waveforms in figures
6.6 through 6.21 present more detailed AC voli-
age information for the Divider/Spectrum Gener-
ator 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
waveforms for the 12 VDC and 24 VDC Power
Modules. The tubes and transistors of each assem-
bly of the RF-30] 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
transceiver tuned to 2.555 MHz 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 measure-
ments are made in the transmit mode when it is
not specified, somewhat lower readings will result.
Resistance readings 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 in transmit, audio level in receive, and input
signal in receive may affect readings. Spaces marked
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“X’' are readings that have been omitted because
of insignificance.

Test equipment used is as follows:
RF voltage measurements — Boonton 91C VTVM

Low level AC voltage measurements — Ballentine
314C VTVM

Other AC-DC voltage measurements — HP 410C
VTVM

Resistance measurements — HP 41 0C VTVM

Waveforms — Tektronix 515 Oscilloscope

Tube extenders, both 7 pin and 9 pin.

6.7.3 ALIGNMENT.

The alignment procedures describe the electrical
alignment of the varicus assemblies in the trans-
ceiver. The set-up conditions are specified in the
procedures.

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

6.7.4 ASSEMBLY REMOVAL AND INSTALLA-
TION.

The removal — installation procedures for each
assembly include necessary disassembly and assem-
bly instructions, and mechanical alignment required
during assembly and installation.

Reference to some location on the transceiver
(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 particular procedure involved. Screws desig-
nated as securing PC boards or other assemblies
in place, are ordinarily used with other common
hardware items such as lock and flat washers, etc.
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Requirements for such items can normally be
determined by inspection and are not given.

6.8 POWER AMPLIFIER (PA) SECTION.

6.8.1 PA SECTION AND OUTPUT NETWORK
TEST PROCEDURE.

a. Remove top and bottom covers from PA Sec-
tion. Inspect PA Section components for visible
evidence of overheating. Check alignment of S6
switch contacts with MHz frequency dial set in 2
MHz position. All contacts of the rear decks of
sections A and B should be engaged with S6 in
this position.

b. Using CW receive mode, tune receiver to
2.555 MHz. Approach this frequency from low
end of 2 MHz Band when tuning PRESELECTOR
controi, and tune it for maximum noise from
speaker.

c. Set PA TUNE control to 2.5 MHz position.
Set TRANSMIT AUDIO control fully CCW. Con-
nect dummy load (52 ohm, 200 watt) to AN-
TENNA connector J4 on rear of transceiver.

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 transmitterin USB or LSB mode 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. Switch to CW, key transmitter and with PA
BIAS ADJUST switch, S7 depressed, adjust TRANS-
MIT AUDIO control CW to obtain indication of
+60 on S meter. If this indication cannot be
achieved, check RF Amplifier input to filter FL4
at terminal E69.

g. Obtain +60 indication on S meter as in step f,
above, and adjust PA TUNE control for null indica-
tion on S meter. If null occurs at proper (2.5 MHz)
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 MHz instead of 2.5 MHz position, look for
shorted components in output network on band-
switch S6 section B, or in RF lines to antenna. If
no null occurs, and the RF plate voltage of VI,
V2, and V3 is less than 70 volts, look for an open
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circuit in L6, or a short in C20 or bandswitch S6
section A components.

6.8.2 PASECTION VOLTAGE MEASUREMENTS.

DC voltages readings for the stages in the PA Sec-
tion are given in Table 6. 1.

Tabie 6.1 — Main Frame Voltage Chart

PIN V1,V2,v3 a3 NOTES
DC VOLTAGES (a)

1/E 2.2v 0.54V

2/B 6.3 VAC L1V AC Hester

3/c 195V 11.8V

4 22v

5 -55 V

& 22v

7 ov

B ov

caP 780V

(a) Al voltage readings taken in AM transmit mode with
TRANSMIT AUDIO cantrot fuily cow.

6.9 RF AMPLIFIER.
6.9.1 RF AMPLIFIER TEST PROCEDURE.

The RF Amplifier's relatively complex removal pro-
cedure, 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 component level, before removing the assem-
bly. 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 MHz 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 MHz position. Referto Table 6.2 and check DC
voltages at pins at V1 and V2. Use tube extenders
for these measurements.

b. Connect a signal generator, set for 3 volt out-
put at 2.555 MHz, to E159 on RF Amplifier board
(162-0260) through 2 0.01 uF capacitor and a 1000
ohm resistor in series. Connect RF VTVM to E159,
and without transmitter keyed, adjust PRESEL-
ECTOR control for peak indication on VTVM. (If
peak reading cannot be obtained, problem is in

L4/S1-D circuits.) If peak indication is about 2.0
volts, reduce signal generator output to zero. Dis-
connect test equipment from E159.

c. Connect signal generator through .01 uF capac-
itor and 100 ohm resistor to E158 on RF Ampli-
fier board (162-0260). Connect RF VTVM to
E158. Reset generator for 2V output. Re-tune the
PRESELECTOR for peak indication on VTVM. (If
peak reading cannot be obtained, problem is in
L3/S1-C circuits.) If peak indication is about 1.2
volts, check the front panel S meter for a reading of
about +60. If no output is indicated, the trouble
is in stage V2 circuits. If normal reading exists, set
TRANSMIT AUDIO to CCW position and set signal
generator to 6V output (which is an unloaded out-
put indication of about 3V on front panel meter).
Key transmitter. If 30 watts or more is indicated,
the trouble isin stage VI input circuits L1/S1-A and . .
L2/S1-B. Proceed to step d to check the input cir-
cuits,

d. Remove V1. Set signal generator for 6V rms
(as read by rf vtvm) output at 2.555 MHz and con-
nect through a .01 uF capacitor and 1000 ohm
resistor to indicated check point in steps (1)
through (4) in succession. Connect RF VTVM to
same checkpoints. Tune PRESELECTOR control
for peak VTVM indication in each step. The VTVM
peak voltage should be near the value shown. If it
is not, the indicated circuits are probably defective.

(1) Pin 11 relay K1 (L1/S1-A circuits), 3.1
volts. : §

(2) Terminal E156 (L2 and S1-B circuits), 3.9
volts

(3) Terminal E158 (L3 and S1-C circuits), 4.3
volts.

(4) Terminal E159 (L4 and S1-D circuits), 4.2
volts. Replace V1.

NOTE

If the signal traces through the RF
Amplifier assembly correctly on
transmit, but the RF Amplifier does
not amplify the signal properly on
receive, the problem may be trans-
fer relay K1 or AGC Stage Q1. Tesr
the Q1 AGC amplifier ourput in
the following step. If the problem
occurs on only certain frequencies,
repear the rests using one of the
inoperative frequencies.
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e. Connect DC VTVM to the junction of R& 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 measure-
ment at the test point should read +0.200.

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

6.9.2 RF AMPLIFIER VOLTAGE AND RESIS-
TANCE MEASUREMENTS.

DC and AC Voltage readings for the RF Ampli-
fier tube and transistor stages, and resistance read-
ings for the tube stages are given in Table 6.2.

6.9.3 RF AMPLIFIER ALIGNMENT PROCE-
DURES.

There. are three procedures involved in RF Ampli-
fier alignment: tracking tuned circuits, setting
amplifier bias, and adjusting the feedback cir-
cuit. Tracking is critical and should be done only
when absolutely necessary. Bias and feedback cir-
cuit adjustments should be made any fime tubes
are changed. If tracking is to be done, set bias 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 collector of QI.

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

6.9.3.2 Feedback Circuit Adjustment.

a. Place the FUNCTION switch on STANDBY.
Set the frequency dials for 8 MHz

b. Connect feedback detector test circuit to
terminals E157 and E158. See figure 6.5.

Figure 6.5 — Feedback Detector Test Circuit
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Table 6.2 — RF Amplifier Voltage and Resistance Chart

CW receive mode except as indicated
TRANSMIT AUDIO fuily CW throughout (not in tune pasition)

PN | vi | v2 | NOTE
DC VOLTAGES
W/E +0.200 V 27V 1.7v
2/8 1.4V +0,150V | 1.1V
3/C ov ov +0200V
4 ov ov
5 131V ov
6 113V ov
7 1.4V 180 V
8 180 V-
9 ov
AC VOLTAGES
1/E 29V 58V X V1V2.Transmit made
2/E X :
3/C oV X
4 63V ov V1-60CPS
5 8.1v ov V1 - Transmit mode
5] 63V Vv2-60CPS
7 azv V2 - Transmit mode
9
RESISTANCES
1 230K &3
2 82 130K
3 0 0
4 ] 0 Al resistance measurements
5 26 K 0 taken with negative schm-
6 17K 0 meer lead_ connccu!':l 10.
ground, with transceiver
7 g2 22K power OFF.
8 22K
g 0

c. Unplug P30 on front wall of PA high voltage
section and connect signal generator to it through a
.01 uF capacitor. Set generator for | volt output at

8 MHz.

d. Connect a DC voltmeter to the detector cir-
cuit as shown in figure 6.5.

e. Tune PRESELECTOR for maximum reading
on voltmeter. Voltmeter should be on lowest range.

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

d. Disconnect P46 located on bulkhead between
11 MHz Error Mixer and Divider/Spectrum gen-
erator assembly. Connect RF signal generator out-
put 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 capac-
itors to their mid-range settings according to the
diagram in figure 6.6.

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

h. Set transceiver FREQUENCY controls for
2.000 MHz. Tumn function switch to USB position.

NOTE

It will be necessary several times
during the next steps to obuain a
signal output from the PA stage to
use as @ tuning indication. Each
rime, key the transceiver and tune
both the PRESELECTOR and the
PA TUNE conrrols for maximum
ourpur as read on the VIVM. it
will be necessary to adjust the out-
pur level of the signal generator to
maintain a maximum of 50 volts
RF outpur from the PA srage to
use as an indicator of tuning. Do
nor exceed this level, as it may
cause needless heating of the PA
rubes. At first, very little output
may be evident. As runing pro-
gresses it will take less generator
ourpur (abour 100 MV} to drive
the amplifiers to the desired out-
put level Key transmitter for short
periods when making adjustments.

i. Set the PRESELECTOR dial to the counter-
clockwise stop, and then turn knob 1/4 tum clock-
wise,

Figure 6.6 — Variable Capacitors Shown at Midrange
Capacitance Settings

j. Key transceiver, tune PA TUNE control for
maximum output, and adjust L1 through L4 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 gener-
ator to 5.500 MHz. Tune PRESELECTOR and PA
TUNE controls for maximum output. Adjust coil
slugs L1 through L4 for maximum transmitted res-
ponse. Only a small tuning excursion should be
necessary to make the four coils peak at one setting
of the PRESELECTOR control.

1. Set Frequency controls and signal generator
for 8.200 MHz. Peak PRESELECTOR and PA
TUNE controls. Adjust Cl, C13, C20, and C28 for
maximum transmitted response.

m. Adjustments in steps k and 1 interact with
each other. These steps should be repeated until
no further refuning is necessary.

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

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

o. Set signal generator and FREQUENCY con-
trols to 4.500 MHz. Peak PRESELECTOR and
PA TUNE controls for maximum outputf. Adjust
C4, C16, C23, and C31 for maximum output.

p. Set signal generator and FREQUENCY con-
trols to 15 MHz (14.999). Peak PRESELECTOR
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and PA TUNE controls for maximum output. Ad-
just 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 approximate. 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 REMOVAL
AND INSTALLATION PROCEDURES.

The majority of repairs to the RF Amplifier assem-
bly will probably be required to the band switch and
main amplifier PC boards. The former cannot be
removed without removing the entire RF Ampli-
fier 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 should be removed for repair only when
tests have definitely isolated defects requiring re-
pair to the band switch or coil board sub-assemblies.
Replacement of the coil tuning slugs can be made
without removal ef the entire amplifier 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.

2.) Remove six screws securing cover of bot-
tom of RF Amplifier assembly and remove cover.

3.) Remove two screws securing cover of bot-
tom of MHz Oscillator assembly and remove cover,
bending ground lug outward to clear cover.

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

2.) Rotate PA TUNE control as necessary 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 ex-
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tension shaft to clear end of tuning shaft project-
ing from PA HIGH VOLTAGE section.

4.) Swing rear of extension shaft upward,
and work front coupler free of PA TUNE 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 comner of PC board
and in its center.

4) Feed three coaxial cables disconnected in
(1) above back through their respective holes in
PC board, and remove PC board.

6.9.4.2 Replacement of RF Amplifier
PC Board.

a. Replacement of PC Board.

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

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.) Insert coaxial cable from L4 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 grc;und lead to metal tube
shield base at the socket of V.

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 slight-
Iy CW to position flat spot on end upward.
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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 enough to permit installing this coupling on L6
tuning shaft projecting from PA HIGH VOLTAGE
section.

3.) Press nylon couplings on both ends of ex-
tension shaft outward until shaft turns freely.

4.) Rotate extension shaft CCW to position
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 ring under control
knob. Rotate ring to position pointer to reference
mark on front panel (slightly CCW from 2 MHz posi-
tion), and tighten set screw.

c. Replacement of Compartment Covers.

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

2.) Position cover on bottom of RF Ampli-
fier assembly, and install six screws securing it in
place.

3.) Position cover on bottom of MHz Oscil-
lator assembly, and install two screws securing it
in place.

6.9.4.3 Removal of RF Amplifier Assembly.

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

1.) Remove covers as described in paragraph
6.9.4.1(a).

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

3.) Set MHz Oscillator control to 2 MHz posi-
tion; 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 between the
RF amplifier and MHz oscillator switch shafts to

slide former rearward until coupling is flush with
front edge of RF amplifier chassis.

b. Decoupling PA TUNE and PRESELECTOR
Shafts in RF Amplifier and PA Section.

1.) Remove PA TUNE Extension shaft as de-
scribed in paragraph 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.

¢. Disconnection of Wiring in Lower Sections of
RF Amplifier and PA.

1.) Unsolder white/yellow PA grid lead from
green standoff, E62, in front of ACC board. Puli
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 amplifier
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 Section of
RF Amplifier.

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

2.) Disconnect coaxial cable connector, P50,
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 transfer
relay, K1, and vicinity (See figure 6.4 for Kl 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 orange wire from E102 on the
receiver protector from pin 8 of K1.
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c.) Unsolder vellow wire from pin 14 of K1.

d.) Unsolder blue wire from standoff next to
Ki.

e.) Physical Removal of RF Ampilifier
Assembly.

1.) Remove six Allen screws securing RF ampli-
fier 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 Assemblies.

1.) Remove coupler on rear of bandswitch
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 autside shield
to assembly chassis, and remove outside shield.

3.) Remove ground lugs of chassis-shields be-
tween switch sections A and B, between B and C.

4)) Unsolder leads from four terminals LI
and 12 sections of coil board.

5.) Remove 2 screws securing chassis-shield
between sections A and B to RF Amplifier 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, C10, C11, & CI2
from their connections on section B PC board.

7.) Remove the retaining screws, nuts, lock
washers, and spacers at each corner of the boards.
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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 scctions
C and D instead of A and B.

9.) Remove bandswitch PC board assembly.

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 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 assemblies
as above.

2.) Remove two screws fastening center shield
to assembly base, and remove shield.

3.) Remove four screws at corners of coil
board, and using caution to avoid breaking tuning
slugs, remove coil board. Removal of three coaxial
cables still attached to board is not required for
Tepair.

6.9.4.5 Reassembly of RF Amplifier Assembly.
a. Installation of RF Coil Board

1.) Position coil board over slugs with trimmer
capacitors toward side of the amplifier 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
chassis.

2.) Install four screws fastening corners of coil
board to four spacers.

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

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

b.) Connect coaxial cable no. 2 center con-
ductor to E171 and shield lead to E134.
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c.) Unsolder vellow wire from pin 14 of K1.

d.) Unsolder blue wire from standoff next to
Ki.

e.) Physical Removal of RF Ampilifier
Assembly.

1.) Remove six Allen screws securing RF ampli-
fier 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 Assemblies.

1.) Remove coupler on rear of bandswitch
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 autside shield
to assembly chassis, and remove outside shield.

3.) Remove ground lugs of chassis-shields be-
tween switch sections A and B, between B and C.

4)) Unsolder leads from four terminals LI
and 12 sections of coil board.

5.) Remove 2 screws securing chassis-shield
between sections A and B to RF Amplifier 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, C10, C11, & CI2
from their connections on section B PC board.

7.) Remove the retaining screws, nuts, lock
washers, and spacers at each corner of the boards.
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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 scctions
C and D instead of A and B.

9.) Remove bandswitch PC board assembly.

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 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 assemblies
as above.

2.) Remove two screws fastening center shield
to assembly base, and remove shield.

3.) Remove four screws at corners of coil
board, and using caution to avoid breaking tuning
slugs, remove coil board. Removal of three coaxial
cables still attached to board is not required for
Tepair.

6.9.4.5 Reassembly of RF Amplifier Assembly.
a. Installation of RF Coil Board

1.) Position coil board over slugs with trimmer
capacitors toward side of the amplifier 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
chassis.

2.) Install four screws fastening corners of coil
board to four spacers.

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

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

b.) Connect coaxial cable no. 2 center con-
ductor to E171 and shield lead to E134.
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¢.} Insert coaxial cable no. 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 mech-
anism.

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 paragraph
6.9.4.5 (b).

b. Installation of Bandswitch PC Assemblies.

1.) Set switch wiper arms of both sections to
2 MHz position as shown on bandswitch section D
in figure 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 B on D board on op-
posite 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,
Cl10 lead to E105,Cl1 lead to C107, and C12 lead
to E109.

4.) Insert PC board assembly into place on
RF Amplifier chassis leaving PC board assembly
back from coil board sufficiently 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 B to E114, and shield 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 into position against coil
board and insert two retaining screws through
holes in RF Amplifier PC board.

6.) Connect white, bare, yellow, and green
wires from PC boards A through D respectively
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 EI181.
c.) Yellowto E171, E174, E177, and E]80.
d.) Green to E170,E173, E176, and E179.

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

8.) Position outside shield on RF Amplifier
chassis, 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 MHz Oscillator control knob to 2 MHz.

2.) Position wiper of bandswitch section D
to 2 MHz position as indicated on figure 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 nyion coupler on same 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 MHz 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 respec-
tive wiper arms.

6.) Set PRESELECTOR control knob on front
panel to lower end of 2 MHz band, then rotate CW
to position coupler engaging bar (on end of shaft)
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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 MHz
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 Ampiifier As-
sembly and Upper Section Tuning Components.

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 Amplifier chassis.

b.) Clearance is 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 PRE-
SELECTOR control shaft.

3.) With amplifier properly seated, check
clearance of cable 46, that of plug P31, and leads
from relay K1.

4.) Using paraffin or beeswax on end of screw-
driver 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 MHz band.

6.) Install nylon coupling on one end of PA
TUNE extension shaft of PA TUNE control shaft
as far as it will go easily. Press nylon coupling onto
rear of extension shaft far enough to permit in-
stalling this coupling on L6 tuning shaft projecting
from PA HIGH VOLTAGE section. Tighten 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.
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8.) Rotate PA TUNE control fully CCW.
Loosen both set screws in indicating ring under
control knob. Position pointer to reference mark
on front panel (slightly CCW from 2 MHz position),
and tighten set screws.

c. Installation of Lower Section Tuning Com-
ponents.

I1.) Place transceiver on right side and push
bandswitch shaft toward front, seating slot in
nylon coupler on bar on coupler on MHz Oscillator
shaft.

2.) Insert nylon coupler on bar on rear 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 MHz Oscillator control to position
flat side of PA bandswitch S6 shaft downward.

5.) Pressing S6 shaft forward to firmly 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, in-
suring one set screw is on flat side of shaft.

6.) Set MHz Oscillator control to 2 MHz posi-
tion and check wiper arm positions of PA band-
switch 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 MHz position shown in figure
8.1. If misalignment of either switch assembly has
occurred, 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 re-
alignment of PA bandswitch S6.

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

above).

e. Electrical Connections to Top of Chassis.

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

2.) Plug coaxial cable no.46 into coaxial con-
nector on front of RF Amplifier assembly.

3.) Plug in coaxial cable from center of PC
board 162-0260 into connector in front of PA
high voltage section running coaxial cable be-
neath PA TUNE extension shaft.

4.) Referring to figure 6.4 for relay terminal
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 standoff next to K1.

6.) Fasten MHz 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 first to determine which areas
of the Divider/Spectrum Generator circuitry are

faulty. Using the Heterodyne Voltmeter, check
each spectrum according to table 6.3-A. Con-
nect 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 check-
ing the block diagram in figure 4.6. The sections
responsible for proper operation 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 KHz spectrum is not as it
should be according to tabie 6.3-A, but the | kHz
spectrum is unaffected, it is correct reasoning to
conclude that the trouble must be in the 10 kHz
spectrum generator stage, since the 1 kHz spec-
trum generator and frequency divider, which are
unaffected, also depend on proper operation of the
10 kHz frequency divider. Thus, the trouble is
occurring between the 10 kHz frequency divider and
the 10 kHz spectrum output. The only stage be-
tween the two points is the 10 kHz spectrum gener-
ator. Similar reasoning will locate other faults.

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

NOTE
References to top, left, erc, are with
respect to the rop of the component

side of the assembly with the rrans-
ceiver upnight.

Table 6.3A — Spectrum Generator Tests

Test Point - )
Output Spectrum Frequencies Level
Terminal to Check

€84 MHz 11.0 1 12.0 B MV
at 1 MHz in- +31C-2MV
tervals.

EB7 100 kHz 28.1 t0 28.0 5 MV
MHz at 100 £2 MV
kHz intarvals

E89 10 kHz 1.11t0 1.20 s5MV
MHz a1 10 kHz +3I MV
intervais

ESQ1 7 kHz 1.B MHz 4.5 MV

*2. MV

a. Connect oscilloscope to center conductor of
P43 (on Divider/Spectrum generator assembly) from
Frequency Standard. The observed 1 MHz wave-
form should resemble the one shown in figure 6.7.

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

¢. Reconnect oscilloscope to collector of pulse
shaper stage Q14 (or left end of R47). The observed
1 MHz waveform should resemble the one shown in
figure 6.9.

d. Reconnect oscilloscope to terminal E84. The
observed 1 MHz spectrum waveform should re-
semble the one shown in figure 6.10.

JZ

+ \' e - J
\ AT T\ 1/
\ 7

/ 1 \

TIME BASE! 02 USEC/DrV
AMPLITURE. Q.5 V/DIV

Figure 6.7 — Frequency Standard, Outputat P43, Waveform
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pet-pegriet=b

Q2 vsEcrsov
0.5 v/owv

Figure 6.BA — Q1, Base Waveform

~—

T

TIME BASE. 02 U SEC/DIV
AMPLITUDE! 2.0 v/DIV

Figure 6.88B — Q1, Collector Waveform
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T
i

TIME BASE: 02 USEC/DWV
AMPLITUDE. 2.0 v/OIY

Figure 6.9 — Q14, Collector Waveform

3
5
1 .

TIME BASE. 0.2 USEC/DIV
AMPLITUDE. 0.5 V/DIV

Figure 6.10 — Terminal E84 Waveform

e. Reconnect oscilloscope to collector of 500 kHz
multivibrator stage Q3 (or top of R7). The observed
waveform should resemble that shown in figure
6.11.

—N\ f—'—’\ —\

TIME BASE: 0.5 USEC/DWV
AMPLITUDE: 2.0 W/DIV

Figure 6.11 — Q3, Collector Waveform
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f. Reconnect oscilloscope to base of 100 kHz bui-
fer amplifier Q16 (or top of R14). The observed
waveform should resemble the one shown in figure
6.12.

3 I

u

I !
i I

TIME BASE: 20U SEC/DIV
AMPLITUDE: LOV/sOiV

Figure 6.12 — Q16, Base Waveform

g. Reconnect oscilloscope to emitter of keyed
oscillator Q17 (or left end of R51). The observed
100 kHz waveform should resemble the one shown

in figure 6.13.

TIME BasEl 2.0USIC/DIV
AMPLITUDE! 1.0 v/owv

Figure 6.13 — Q17, Emitier Waveform

h. Reconnect oscilloscope to terminal E87. The
observed 100 kHz spectrum waveform should resem-
ble the one shown in figure 6.14.

e ol

TIME BASE! 2.0USEC/DIV
AMPLITUDED 0.1 v/DAV

Figure 6.14 — Terminal E87 Waveform

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

T

TIME BASE. 50USEC/DIV
ANMPLITUDE. 2.0v/DIV

Figure 6.15 — Q7, Collector Waveform
j- Reconnect oscilloscope to collector of 10 kHz
multivibrator stage Q9 (top of R28). The observed
waveform should resemble the one shown in figure
6.16.

L
+
-

TIME BASE. Q20U SEC/DIV
AMPLITUDE.  20v/Oov

Figure 6.16 — Q9, Collector Waveform
k. Reconnect oscilloscope to emitter of keyed
oscillator QI8 (or bottom of R54). The observed
10 kHz waveform should resemble the one shown
in figure 6.17.

TIME BASE: 20U SEC/DV
AMPLITUDE. 2.0V/0IV

Figure 6.17 s Q18, Emitter Waveform
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1. Reconnect oscilloscope to terminal E89. The
observed 10 kHz spectrum waveform should resem-
ble the one shown in figure 6.18.

TIME BASE: 20USEC/DIV
AMPLITURE: QIv/DIv .

Figure 6.18 — Terminal EB9 Waveform

m. Reconnect oscilloscope to collector of 5 kHz
multivibrator stage Q11 (or top of R32). The ob-
served waveform should resemble the one shown in
figure 6.19.

TIME BASE: 50U SEC/0IV
AMPLITUDE.  2.0V/DIV

Figure 6.19 — Q11, Collector Waveiform

n. Switch to CW mode and reconnect oscilloscope
to collector of 1 kHz multivibrator stage Q13 (or
bottom of R43). The observed waveform should
resemble the one shown in figure 6.20.

TIME BASE. 200U SEC/DIV
ANPLITUOE. 20V/DiV

Figure 6.20 — Q13, Collector Waveform
620

o. Remain in CW mode and reconnsct oscillo-
scope to emitter of keyed oscillator Q19 (or left’
end of R57). The observed 1 kHz waveform should
resemble the one shown in figure 6.21.

—_ - ] - ——

S

TIME Bast! 200u SEC/DV
AMPLITUDE. 2.0V/DIV

Figure 6.21 — Q19, Emitter Waveform

p. Reconnect oscilloscope to the junction of R6]
and T4 pin 4 (or right side of R61). The observed
| kHz spectrum waveform should resemble the one
shown in figure 6.22.

il

T T 1

"
ed=t

TIME BASE: 200U SEC/Div
AMPLITUDE! D.AvsOIV

Figure 6.22 — Right Side of R61 Waveiorm

6.10.2 DIVIDER/SPECTRUM GENERATOR
VOLTAGE MEASUREMENTS.

DC and certain 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 detailed AC voltage
information than VTVM readings, and with the
exception of the RF output level of each of the
spectrum generators, AC VIVM 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 Heterodyne Voltmeter.
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Table 6.3B - Divider/Spectrum Generator Voltage Chart

STAGE | EMITTER | BASE |COLLECTOR| NOTES
DC VOLTAGES
Q1 9.2 v 9.2 V 6.1 V
Q2 g v 86 Vv 46 V
Qs g8 Vv 86 V 46 V
Qa 65 V 60 v 8 V
as 88 Vv 9.0 Vv 12V
Q6 82V 84 V 48 Vv
Q7 B.2 V 84 V 46 V
QB 66 V 6 V g V
Qs 9 V 9.1V 14V
Q10 81V 83 Vv 46 VvV
Q11 82 Vv 83 v a6 Vv
Qi2 6.4 V 56 Vv 9 V
Q13 8.2 Vv 9.1V 84V
Q14 BV -7V 79 Vv
Qis BV 78 V D Vv
Q16 1.1V 52V 0 Vv
Q17 48 V 7.2V 0o VvV
018 1.25V 1.158V 0 VvV
Qi .86V 76V 0 Vv
Q20 4.1 Vv 43 V 7.9 V
AC VOLTAGES {a)
€84 700 mv
E87 70MV
ES8 3 MV
E91 7 MV

(a) Using Boonton 91CA

6.10.3 DIVIDER/SPECTRUM GENERATOR
ALIGNMENT PROCEDURE.

a. Set up transceiver to receive on 2.444 MHz
in any mode except AM.

b. Connect oscilloscope to the collector of Q1 (or
the right side of R2), ‘and adjust R66 for a pulse
width of 0.25 usec at the flat top of the wave-
form. Waveform should resemble figure 6.8B.

c. 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
fipure 6.12. For example, if the time between pulses
is correct over a range of 3 1/2 tumns of R11, set
R11 exactly 1 3/4 turns from the setting at which
the time between pulses jumps to the next longer
or next shorter value.

d. Connect oscilloscope to the junction of R26
and the collector of Q9. Set R24 to the center of
the range which results in a waveform with time be-
tween pulses equal to and amplitude close to those
shown in figure 6.16.

e. Connect oscilloscope to the junction of R42
and the collector of QI3. Set R38 to the center
of the range which results in a waveform with
time between puises equal to and amplitude close
to those shown in figure 6.20.

f. Connect Heterodyne Voltmeter, set for 21.9
MHz, to R34 at the output of FL4 on the 11.6 MHz
Error Mixer assembly, and peak the Voltmeter on
the signal.

g. Place the 100 kHz knob on the 4 position, and
tune T2 on the Divider/Spectrum Generator assem-
bly for the strongest peak on the Heterodyne Volt-
meter. Rotate the 100 kHz knob from 0 to 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 adjust-
ment of T2 should decrease the amount of varia-
tion. The peak level should be about 5 MV when
correctly tuned.

h. Connect Heterodyne Voltmeter, set for 646.5
kHz, to the junction of R5 and the base of Q2 on
the 455 kHz Error Mixer assembly. Set the 10 kHz
transceiver knob to the 4 position, and peak the
Voltmeter on the signal.

i. Tune T3 on the Divider/Spectrum Generator
assembly for the strongest peak on the Voltmeter.
Rotate the 10 kHz knob from O to 9, and check
level at each frequency. If the levels are not within 6
dB, aslight readjustment of T3 should decrease the
amount of variation. The level, when correcily
tuned, should be about 30 MV.

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

k. Tune T4 on the Divider/Spectrum Generator
assembly for the strongest peak on the Voltmeter.
Rotate the ] kHz knob from O to 9, and check level
at each frequency. If the levels are not within 6 dB,
a slight readjustment of T4 should decrease the
amount of variation. When correctly tuned, the
level should be about 3 MV.

The test procedure can also be performed using an
RF VTVM; in place of the Heterodyne Voltmeter
by substituting the following steps for their coun-
terparts in the above procedure.
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f. Connect RF VTVM to output FL4 (at bottom
of R34) on 11.6 MHz Error Mixer Assembly. Dis-
connect P34 and P36.

h. Reconnect P34 and P36. Disconnect P12 and
P15 at the 455 kHz Error Mixer Assembly and con-
nect RF VTVM to the junction of R5 and the base
of Q2.

j. Reconnect P12 and P15. Disconnect P13 and
Pl4. Connect RF VTVM to the junction of R15
and the base of Q4 on 455 kHz Error Mixer.

I. Reconnect P13 and P14.

6.10.4 DIVIDER/SPECTRUM GENERATOR AS-
SEMBLY REMOVAL AND INSTALLA-
TION 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
coaxial cable from J43, and unsoldering leads from
terminals E81 and E83, and from ground lug near
lower front corner of assembly.

b. Remove four screws, one in each corner, se-
curing 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 transceiver
chassis, and install four retaining screws, one at
each comer.

b. Solder yellow/brown wire to terminal E8I
(See figure 8.3).

c. Solder white inner conductor of shielded cable
23 to terminal E83.

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

e. Plug coaxial cable number 36 into J36 on 11.6
MHz 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 MHz Error Mixer board).
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g. Plug coaxial cable numbers 14 and 15 into
Ji14 and J15 respectively on 455 kHz Error Mixer
board.

h. Plug coaxial cable number43 (from Frequency
Standard) into J43 on Divider/Spectrum Generator
board.

6.11 11.6 MHz ERROR MIXER.

Refer to figures 8.5 and 8.6 for parts location and
schematic diagrams.

6.11.1 11.6 MHz ERROR MIXER TEST PROCE-
DURE.

a. Set transceiver for 2.555 MHz, CW receive.

b. Ql, Q2. and Q3 operation — Connect RF
VTVM to junction of CRl and CR2. If more than
200 MV is present, QI, Q2, and Q3 circuits are
correct; proceed to step c. If a signal is not present
at CR1-CR2, a Ql, Q2, or Q3 circuit is defective;
proceed to step f.

c. Q6. Q7. and Q8 operation — Remove P35
and P42. Measure AC voltage at.base of Q9 (ac-
cessible at bottom of R41). If 90 to 260 MV is
present, Q6, Q7, and Q8 circuits are correct.
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. operation — Remove P34 and ground col-
lector of Q8 (short R40). Measure AC voltage at
emitter of Q9 (accessible at left of R43). If 8 to
15 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 ora component of the Q4 circuit is defective.

e. @9 and Q5 operation — Measure AC voltage
at the base of QS (accessible at R39). If 30 to 90
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 O3 circuit failure — Compare QI
voltages with those of table 6.4. If the collector
of QI is less than 150 MV, AC, the fault is in the
Q1 circuit. If the Q1 AC voltages are correct, the
fault is in Q2 or Q3 circuits. In Q2 and Q3 cir-
cuits 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
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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 substituting Q6 for

Q1, Q7 for Q2, and Q8 for Q3.

6.11.2 11.6 MHz ERROR MIXER VOLTAGE
MEASUREMENTS.

DC and AC voltage measurements are given for the
11.6 MHz Error Mixer stages in table 6.4. Make
measurements using any receiving mode.

6.11.3 11.6 MHz ERROR MIXER ALIGNMENT
PROCEDURE.

The following procedure is used in tuning the RF
transformer circuits in the: 11.6 MHz Error Mixer
assembly. Except as otherwise specified, the trans-
ceiver is operated in the receive mode at 2.555
MHz.

a. Connect RF VIVM to top of CR1; and tune
C5, C8, and TI1, 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.

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

d. Reconnect RF VTVM to right side of CR3;
and tune C20, C22, and T2 for peak indication.

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

f. Repeat step c.

6.11.4 11.6 MHz ERROR MIXER ASSEMBLY
REMOVAL AND INSTALLATION PRO-
CEDURES.

6.11.4.1 Removal From Transceiver.

a. Prepare 11.6 MHz 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 coaxial connector (terminating
coaxial cable number 46) from rear partition,

Table 6.4 — 11.6 MH2z Error Mixer Voltage Chart

STAGE|EMITTER| BASE |[COLLECTOR} NOTES
DC VOLTAGES
(e} 7.4V 7.2V 0.5v
Q2 10 V a.8v oV
Q3 10 V 99V oV
Q4 a.8v 9.6V 0o Vv
Qs 10 V S.8v 0o v
QB 7.2V 7.0v 0.5v
Q7 9.8V 5.6V 0V
Qs 0 V 8.9V oV
Qs i1 Vv 10.5V ov
AC VOLTAGES
Q1 X 43 MV 380 MV J36 disconnecied
Q2 1IBMV| 73MV| X J36 disconnected
Qz BOMV | BOMV| 26V
az 3.5 MV | 20MmV| 750MV
Q4 SOMV | 7.3MV| 23D MV
Q4 E0OMV | 17 MV X J42 diconnected
Q4 54 MV |74MmV X J3S disconnected
Q5 25 MV | 48MV S30 MV
Q6 EMV} 3I7TMV 320 MV
Q7 1ISMV | 9MV X P33 disconnected
Q7 38 MV | 88MV 13V
QB 7.5 MV | 19MV 100 MV P34 and P36
disconnected
QB 110 MV | 1S5MV 5390 MV P33 discennected
as 110 MV | 20MV 700 MV
Qs 20 MV 140 MV 140 MV P35 and P42
disconnected
Qs 6.3 MV |33MV 5.0 MV P34 disconnected.
Collector of OB
grounded,
Qg 18 MV [140 MV 320 MV

unsoldering lead from terminal E55, and unsolder-
ing 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 corner 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 transceiver
chassis; and install four retaining screws, one at
each corner. Install screw (flat head) securing iower
shield to bottom of chassis.

b. Solder yellow/Brown wire to terminal E55 (see
figure 6.4).

c. Solder black ground leads from terminals 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 trans-
lator board.
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e. lnstall 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, 36 and
42 into J33, 34, 35, 36 and 42 respectively.

6.12 455 kHz ERROR MIXER.

Refer to figures 8.7 and 8.8 for parts location and
schematic diagrams.

6.12.1 455 kHz ERROR MIXER TEST PROCE-
DURE.

a. Set transceiver for 2.555 MHz USB reception.

b. Connect RF VITVM to the base of mixer Ql,
and check for 10 kHz oscillator injection, which
should be at a level of at least 50 MV. If this in-
jection is absent, refer to the Crystal Oscillator
Test procedure.

c. Connect RF VIVM to the base of Q2, and
check for the Q1 mixer product through FLI. The
signal level should be at about 40 MV. If this prod-
uct signal is absent, the problem may be in the QI
mixer stage, the filter, or in the 10 kHz spectrum
generator. Refer to the Divider/Spectrum Gener-
ator Test Procedure to check the 10 kHz 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 kHz 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 kHz spectrum generator. Refer to the
Divider/Spectrum Generator Test Procedure to
check the 1 kHz spectrum generator. Reconnect
P13.

g. With meter connected as in step f, pull out
the 1 kHz FREQUE NCY knob. This disables Q3
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and turns on Q6. Check for at least 3 MV of
1.1015 MHz oscillator output from Q6. Return
the 1 kHz knob to the in position when through
with test.

h. Connect RF VTVM to the base of ampli-
fier QS5, and check mixer product through FL3.
The signal level should be at least 30 MV.

i. Unplug P17, connect RF VIVM to J17, and
check for 455 kHz 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 trans-
ceiver. Check for carrier reinsert output of about
5 MV when not speaking, and check for an increase
in output with modulation. The AM/XMIT line
(P18-C) 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 KHz ERROR MIXER VOLTAGE
MEASUREMENTS.

DC and AC voltage measurements are given for the
455 kHz Error Mixer stages in table 6.5. Use any
receiving mode except as indicated.

Table 6.5 — 455 kHz Error Mixer Voltage Chart

STAGE |[EMITTER|BASE [COLLECTOR NOTES
DC VOLTAGES
Q1 68V 68V ov
Q2 7.2V 7.0V oV
Q3 7.2V 70V ov
Q4 7.4V 68V ov
as 76V 71V ov
Qb 12V 12V ov AM receive using
VFO twning
Q7 7V 5.8V 0.23v AM transmit mode
AC VOLTAGES
o} 37 Mmv 33MV 28V P13 disconnected
(03] 40 MV 70 MV sV HP-410B used at
Q2 5.8 68 MV 310 MV collectar
Q3 amMv 2MV 240 MV P12 discannected
as 33 MV 110 MV 220 MV P15 disconnected
Q3 7 MV 100 MV 29V
Q4 1.5 MV 4,8 MV 140 MV P13 & P14 dis
connected
Q4 S0 MV 4.0MV 3.0MV P12 & P15 dis-
Q4 83 MV 34 MV 2B MV connected
Q5 7 MV- £0 MV 18V
Qs 1Z0MV | 12MV SBO MV CW receive Mode,
using VFQ
Tuning
Q7 2.7 MV 11 MV 380 MV AM Xmit mede
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6.12.3 455 KHz ERROR MIXER ALIGNMENT
PROCEDURE.

a. Set the transceiver for USB reception at 2.555
MHz.

b. Connect RF VTVM to collector of Q2. Tune
C3 and T1 for peak indication of about 350 mV.

c. Reconnect RF VTVM to junction of T2 and
C22. Tune Cl1, C25, and T2 for peak indication.

d. Reconnect RF VTVM to base of Q5. Set slug
of T4 for minimum inductance. Pull out the 1 kHz

FREQUENCY knob. Tum slug clockwise until a
reading is obtained on the RF VTVM indicating
oscillation. Turn slug an additional half turn and
push in the 1 kHz FREQUENCY knob. Observe
the RF VIVM and pull out the 1 kHz FRE-
QUENCY knob. A reading should be obtained im-
mediately. If there is a delay before output is ob-
tained, readjust T4.

6.12.4 455 KHz ERROR MIXER ASSEMBLY
REMOVAL AND INSTALLATION PRO-
CEDURES.

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.

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

d. Unplugconnector P17 and lift PC board on up
and out until coaxial connector at P16 is accessible.

e. Unplug coaxial connector P16, and remove PC
board.

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 PC board into guide
on right edge of PC board connector on 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 comer,
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 QI on the Trans-
lator assembly.

b. Connect the signal generator to the antenna
connector, and tune it and the transceiver for 2.5
MHz USB reception. Set the signal generator for
10 MV output. Disconnect microphone to prevent
accidental keying.

c. Connect RF VTVM to the emitter of Q1, and
check for MHz injection. It should be about 50 MV.
Refer to Crystal Oscillator Test Procedure if results
are negative.

d. Connect RF VIVM to the base of Q2, dis-
connect the 100 kHz injection at P7, and check for
signal level of about 120 MV from Q1 and FL1. Re-
connect P7 when finished.

e. Connect RF VTVM to the emitter of Q2, and
check for 100 kHz injection. It should be a mini-
mum of 70 MV. Refer to Crystal Oscillator Test
Procedure if results are negative.

f. Connect RF VTVM to the base of Q3, dis-
connect the 11.6 MHz injection at P9, and check
for signal level of about 140 MV from Q2 and
FL2. Reconnect P9 when finished.

g. Connect RF VTVM to the emitter of Q3,
and check for 11.6 MHz injection. It should be
a minimum of 70 MV'. Refer to the 11.6 MHz
Error Mixer test procedure if results are negative.

h. Disconnect P10, connect RF VIVM to J10,
and check for signal output (approximately 700
MV). Reconnect P10 when finished.

If all of the stages check out to be good, and the
Translator operates on receive, but not on transmit,
the problem probably lies in the switching diode
circuitry and the associated T/R and R/T lines.
Disconnect the signal generator and connect the
dummy load to test these.
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The T/R line E63 shouid be at +i12 VDC on trans-
mit and grounded on receive. The R/T line E62
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 or transmit paths.

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

CR1, CR3, CR5, CR7, CRI10, CR12, CR15 and
CR16 should be forward biased on receive. CR2,
CR4, CR6, CR8, CR9, CR11i, CR13 and CRI4
should be forward biased on transmit. A DC
VTVM can be used to determine if a diode is
forward biased; the anode should be approxi-
mately 0.2 volts more positive than the cathode.

+2vDC

DIODE
REVERSE
BIASED
SIGNAL
BLOCKED

CONTROL CONTROL
LINE LINE
GROUNDED +12 vDC

-t

AME!EEI*LQDE
COLOR BANDS AT

CATHODE END

Figure 6.23 — Switching Diodes
6.13.2 TRANSLATOR VOLTAGE MEASURE-
MENTS.

DC and AC voltage measurements are given for the
Translator stages in table 6.6. AC voltages are taken
with TRANSMIT AUDIO fully clockwise (but not
in TUNE position).

6.13.3 TRANSLATOR ALIGNMENT PROCE-
DURE.

a. Tune transceiver to receive CW on 2.444 MHz.

b. Connect signal generator to antenna connector.
Set generator for 2.444 MHz.
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c. Connect Audio VITVM across the speaker in
the transceiver.

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

e. Peak C2, C13, C19, and C22 for highest read-
ing.

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

g. Tune transceiver for CW transmission at 2.444
MHz. 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.

Table 6.6 — Transiator Voltage Chart

STAGE |[EMITTER | BASE |COLLECTOR NOTES
DC VOLTAGES
o 6.8V 6.6V 16V
Q2 6.4V 62V 08V
Q3 6.2V 60V 0.65V
AC VOLTAGES
{XMIT,CW, Drive into ALC)
a1 90 MV 35 MV 1.0v
125 MV 170 MV Jaz
disconnected
o2 Sg MV 42 MV 530 MV
44 MV 40 MV J7
disconnecied
Q3 90 MV 14 MV 125 MV
30 MV 15 MV Jg
disconnected

6.134 TRANSLATOR ASSEMBLY REMOVAL
AND INSTALLATION PROCEDURES.

6.13.4.1 Removal From Transceiver.

a. Make sure unit is off. Remove two screws
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.

c. Unsolder the black wire to ground lug on part-
ition near J8, connected to E190.
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d. Unsolder the wires from E61, E62, E63 and
E188.

e. Remove the two Phillip screws at the bottom
comers of PC board.

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

6.13.4.2 Installation In Transcejver.

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

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

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

d. Solder the two white/green wires to termina
E62.

e. Solder white/brown wire to terminal E61.

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

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

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

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

j. Install shield 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 testing the receive IF stages, the assembly

should be removed from its mounted position,; (refer
to paragraph 6.14.4) and all of its connections

except the EI167 input should be made by recon-
necting cables. Make ground connections to both
the assembly mounting brackets. The transceiver
should be set to receive. The noise limiter should be
tummed off, and the RF GAIN control should be
set to maximum clockwise position.

a. Connect signal generator, set for 455 kHz out-
put, to E167. Connect Heterodyne Voltmeter, set
for 455 kHz, to E167, and set signal generator for
18 uV reading on Heterodyne Voltmeter.

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

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. (This value is dependent on the setting of
Ri6).

g. Connect Heterodyne Voltmeter to the base
of Q5, and check for a reading of about 120 uV.

f. Connect Heterodyne Voltmeter to the junction
of L1 and the collector of Q35, 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 Voltmeter to E167. In-
crease signal generator output to obtain 58 MV
reading on Heterodyne Voltmeter.

h. Connect Heterodyne Voltmeter to the junc-
tion of L1 and the collector of Q5. If the AGC
circuits are operating properly, the IF output at
this point should now measure about 100 MV.

6.14.1.2 AGC Circuits.

If it has been determined under steps 6.14.1.1 g
and h that the AGC circuits do not control the
gain of the receive IF 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 (Q7 circuit).
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b. Connect Heterodyne Voltmeter to the base
of Q8, and check for a reading of about 15 MV.

c. 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 VTVM to the junction of L3 and
C37, and check for a reading of about +3V.

If the AGC circuits seem to be operating, but the
readings are low, check the setting of R39 according
to the IF Amplifier Alignment Procedure.

- 6.14.1.3 Transmit IF Stage.

When testing the transmit IF stage, the assembly
should be removed from its mounted position, and
all of its connections except the E167 output should
be made by reconnecting cables. Ground connec-
tions should be made to both the assembly mounting
brackets. A 390 ohm load resistor should be con-
nected between E167 and ground. The transceiver
should be set for CW operation and keyed for tests.

a. Connect Heterodyne Voltmeter, set for 455
kHz, 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.

When test and repairs are completed, reinstall the
assembly in the transceiver and re-connect all leads.

6.14.2 IF AMPLIFIER VOLTAGE MEASURE-
MENTS.

Dc and AC voltage measurements for the IF Ampli-
fier stages are given in table 6.7.

6.14.3 IF AMPLIFIER ALIGNMENT PROCE-
DURE.

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 connections to both assem-
bly mounting brackets.

RA2R

Table 6.7 — IF Amplifier Voltage Chart

STAGE| EMITTER| BASE |COLLECTOR NOTES
" — —_—
DC VOLTAGES
(o] BV 78V ov {a)
Q2 78V 7.6V ov ()
Q3 6.8V 6.4V oV (a)
Qs 5.4V 50V ov fa)
as 5.6V 52V 06V {a)
Qs B.4V B2V ov XMIT.CW (b)
Q7 9.8v 9.6V ov fa)
as 105V mnov ov {a)
Q9 ov ovVv 12v (a)
(@) [o} 3V ov i2v (a)
AC VOLTAGES
Q1 (<} {c} 30MV (d)
Q2 {c) {c} 17 MV (d)
Q3 {c) 7.2MV 520 MV (d)
Q4 A3IMV 7.0 MV 450 MV (d)
Qs 1.9 MV 2.2MV 50 MV {d}
Qs 8 MV 8.5 MV 12V XMIT,Cw,
Drive into ALC {e)
Q7 23MV (1.3 MV 63 MV {d)
08 azmv [1aMv| 26V i)
Qo9 2MV 1.2V 22 v (d)
Q10 | 2Mmv 2MV 7.7 MV d}
Ei67 280 MV output (e)

(a) Emitter, base, and collector voltages zero in transmit mode,

{b} Emitter, base, and colfector voltages zero in receive moda,

{c) Beiow noize levei of Boonton 91C VTVM.

(d) Receive, CW., signal generator connected ta E167, output
level adjust for S6 reading.

{e) Signal generator disconnected, TRANSMIT AUDIO fully
clockwise {not in TUNE positian),

c. Connect Heterodyne Voltmeter, set for 455
kHz, to the junction of L1 and the collector of Q5.
Connect signal generator, set for 455 kHz, 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 indi-
cation to tune by, but never over the level neces-
sary to obtain a 100 MV output reading.

d. Ground P20 pin F with a clip lead and set signal
generator output to 50 uV. Adjust each of the IF
transformers beginning with T1 and ending with T4,
for maximum indication. The output should now
read 27 MV:5MV. If the signal is not within this
range, R16 should be adjusted. IF reading is within
this range, R16 should not be adjusted as it is a
factory-set adjustment. Repeat this paragraph until
further adjustment of T1-T4 produces no increase
in gain. Remove ground from pin F when proced-
ure is completed.

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 re-

ceive IF stages are aligned.
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a. Connect DC VTVM to the junction of L3 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.

c. Connect Heterodyne Voltmeter to terminal
E167, and set signal generator for reading of 18 uV.

d. Connect Heterodyne Voltmeter to the junc-
tion of L1 and the collector of Q5, and measure
the IF output level. Make a note of this reading.

e. Connect Heterodyne Voltmeter as in step c,
and set signal generator for 58 MV meter reading.

f. Connect Heterodyne Voltmeter as described
in step d. Adjust R39 for an output meter reading
7 times the reading obtained under step d.

g. Repeat steps ¢ through f until no further ad-
justment is necessary.

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 2 390 ohm resistor from the E167
output terminal to ground.

b. Set transceiver to transmit on CW. There
should be no transmitter output because the IF
amplifier output is disconnected. Key transmitter
when necessary for test.

c. Connect Heterodyne Voltmeter, set for 455
kHz, across output load resistor at E167. When
tuning, turn TRANSMIT AUDIO control up enough
to get an indication on the meter to tune by, but
never over 70 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 approxi-
mately 135 MV when the input is 4 MV.

g. Remove and disconnect ALC assembly from
chassis. Connect +3 volt power supply to the junc-
tion of C40 and CRS on the IF Amplifier assembly.

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

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

6.144 IF AMPLIFIER ASSEMBLY REMOVAL
AND INSTALLATION PROCEDURES.

6.14.4.1 Removal From Transceiver.

a. Remove 455 kHz Error Mixer and Audio/
Modulator assemblies (see paragraph 6.12 and 6.16).

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

c. Unsolder lead from capacitor C57 (on FUNC-
TTON switch) to terminal E167.

d. Remove three screws securing lower edge of PC
board to chassis, and pull PC board out of chassis
until coaxial connector P22 and eight-terminal con-
nector 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 into position in chassis and
install two screws, one below 455 kHz Error
Mixer and one below Audio/Modulator, through
chassis into mounting brackets 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 FUNC-
TION switch to terminal E167.

f. Install 455 kHz Error Mixer and Audio/
Modulator assemblies (see paragraphs 6.12 and

6.15).
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6.15 AUDIO/MODULATOR.

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

AUDIO/MODULATOR TEST PROCE-
DURE.

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

6.15.1

If the transceiver only operates in AM receive, the
problem may lie in the SSB modulator/detector,
CRI10, 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 properly in CW transmit,
the problem probably lies in the CW hold stage,
Q6. If the transceiver will not transmit audio, but
receives 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 obtained, the problem may be in
the SSB modulator/detector CR10, 11, 12, 13; or
the injection amplifier, Q9. If the CW transmit out-
put is as it should be, but the sidetone is not audible
in the speaker, the problem probably lies in the
audio output stages, Q7 and Q8.

The SSB modulator/detector depends on the 455
kHz injection at J24. The RF VTVM can be con-
nected to P24 to check for this injection. Other
necessary inputs to the Audio/Modulator assem-
bly 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 MEA-
SUREMENTS.

DC and AC voltage measurements for the Audio/
Modulator stages are given in table 6.8.

6.153 AUDIO/MODULATOR ALIGNMENT
PROCEDURE.

a. Connect dummy load to antenna connector,
and connect the RF probe of an RF VTVM across
dummy load.
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Table 6.8 — Audio/Madulator Voltage Chart

sTAGE | EmITTER| BASE |coLLECTOR | NOTES

DC VOLTAGES

Q3 v 28V oV

0 v 0 Vv oV (al
Q4 0D Vv 10 V ov

10 Vv 10 V 3v (a)

Qs 8 Vv 74V 3v
Q6 13, VvV 13 V oV

pav 06V ov (a)
Q7 o3V 81V 4v
Qs 48V 4.7V ov
Q9 23V 1.6V ov
Qio 6 Vv 53V ov

[ 48V oV [a)

AC VOLTAGES

Q3 1.0 MV 2.5 MV 670 MV (b)
Q4 10 Mv 12 MV 35 MV {c) audio
Qs ov x 22V audio
Qs ov ov ov tal
Q7 6 MV 10 MV 460 MV (d} audio
Qs 4680 MV | a0 MV ov (d) audio
Qs 185 MV 23oMmv ov
Q1o 43 MV 43 MV 01V {d)

{a} Transmit mode, CW

ibl 300 uv, 30% medulated 2.555 MHz input 10 antenna can-
nector. AM receive mode.

(el CW transmit mode, 2.555 MKz at ALC threshold,

(d) 100 uv unmodulated 2.555 MHz input 10 antanna cCoONNECIor.
LS8 or USB receive mode,

X Notsignificant.

b. Tune the transceiver to transmit 50 watts on
CW, and adjust T7 for maximum output. This ad-
justment 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 balancing, turn
the TRANSMIT AUDIO control to its counterclock-
wise 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, alter-
nately, until no further reduction is possible.

d. Set transceiver to receive on USB or LSB. Con-
nect signal generator to the antenna connector, and
tune it for a low level signal. at the receiving fre-
quency. :

e. Connect Audio VIVM across speaker, and
tune T8 for highest reading. This adjustment will
produce a small peak in output voltage, 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 with-
drawn more than 3 turns from that point.
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f. Set transceiver to receive on AM. Connect
signal generator to the antenna connector, and tune
it for a low level signal, at the receiving frequency,
with 30% tone modulation.

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

6.15.4 AUDIO/MODULATOR ASSEMBLY RE-
MOVAL AND INSTALLATION PROCE-
DURES.

6.15.4.1 Removal From Transceiver.

a. _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.

616 VFO.

Refer to figures 8.15 and 8.16 for parts location
and schematic diagrams.

6.16.1 VFO TEST PROCEDURES.
a. Tune transceiver to receive USB on 2.555 MHz.

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

c. Connect a VITVM to the emitter of Q4 of
the 11.6 Error Mixer board. Connect the frequency
counter to the amplifier output on the VIVM.
Check the VFO frequency at dial settings 0 (798.5

kHz) and 9 (789.5 kHz). If not correct refer to
alignment procedure (paragraph 6.16.3).

NOTE

If VFO operates properly, but the
transceiver does not operate with the
1 kHz FREQUENCY control pulled
out, the problem may lie in the
1.1015 MHz oscillator stage, Q6,
on the 455 kHz Error Mixer assem-
bly. This oscillator must be oper-
ating properly when the VFO is
used. Refer ro 1table 6.5 for Q6
AC voltages.

d. Measure the DC voltages of the VFQO and
compare with table 6.9. Any deviations from
normal indicate bias network or transistor prob-
lems. If voltages are normal, the trouble is in the
signal or feedback circuits.

e. Connect RF VTVM to the junction of RS-
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 collector of Q3. If oscillations do
not occur and all DC measurements are good, pro-
ceed to step 1.

f. Unsolder and remove C5 (.1 uF), and use C5°
to connect a signal generator, set for 40 MV output
at 790 kHz, to the base of Q1. This will allow in-
terruption of the feedback loop and allow checking
the stages as amplifiers. 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 assem-
bly is mechanically out of adjustment, loosen the
two set-screws on the capacitor drive gear, and st
the capacitor plates half meshed with the 1 kHz
knob on position 0. Tighten the set screws.
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Table 6.9 ~ VFO Voltage Chart

STAGE EMITI’ERJ BASE ]COLLECTOR NOTES

DC VOLTAGES (a)

Qi a6V 4,4V ov

a2 5v 46V 1.6V

a3 7.4V 7.2V 1V

Qa4 7.3 7V ov
AC VOLTAGES (a)

a1 agomMmv A0 MV ov

Q2 1MV 30MV 1.5V

Q3 50 MV 105 MV| 40 MV

Q4 I MV 62 MV agv

(al With 1 kHz oscilfator knob pulled out.

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

c. Connect RF VTVM to the collector of Q3
with 1 kHz knob pulled out in position 4, set R7
for 40 MV of feedback to Ql. Disconnect VTVM.

d. Remove P42 from its jack on the 11.6 MHz
Error Mixer assembly. Connect the VTVM to the
emitter of Q4 on that assembly. Connect the Fre-
quency Counter to the amplifier output on the
VTVM.

e. Turn the 1 kHz knob to the O position.
f. Adjust C1 for a counter reading of 798.5 kHz.

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

NOTE

The core in L1 is delicate! L] is
a factory adjustment. It should not
be rampered with unless sufficient
tuning range is not available with L2,
and then adjust with care, sliding
alignment tool easily into slug with-
out pressure. Five to ten degree ad-
justments should be sufficient.

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

i. Repeat steps e through h until the VFO tracks
properly on these frequencies.
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It is a bit easier to follow steps e
through h using a comparison of
beat tones instead of the frequency
counter. Obtain a beat tone with 1
kHz switch in and align vfo for the
same beat tone with the ] kHz. knob
pulled out, adjusting Cl for low kHz

switch settings.and L2 for high kHz.

swirch setrings. When making these
adjustments it is advantageous to
overcorrect L2 and C! (rather than
simply adjusting ro bear tonej since
these controls interacl. Leave P42
connected for this procedure.

NOTE

j- Replace P42, and disconnect test equipment.

6.16.4 VFO ASSEMBLY REMOVAL AND IN-
STALLATION 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 in position 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, secur-
ing board to chassis.

b. Solder black lead from PC board to VFO tun-
ing capacitor C4. Run wire aiongside metal bracket
behind VFO assembly for as long as slack in wire
allows.

6.17 CRYSTAL OSCILLATORS.

Refer to figures 8.17 through 8.24 for Crystal
Oscillator parts location and schematic diagrams.

6.17.1 CRYSTAL OSCILLATOR TEST PROCE-
DURES.

There are three common failures for the crystal
oscillators. The first is loss of output on one or
more frequencies and not on the rest. This would
probably be due to switch contacts, defective crys-
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tals or low gain transistors. The second and third
failures usually result in no output, and are due to
a failure of either the oscillator or the buffer am-
plifier. Either the oscillator no longer drives the
buffer amplifier, or the buffer amplifier fails and
overloads the oscillator. For the MHz and 100 kHz
oscillators, set a signal generator for a frequency
near the oscillator frequency, and inject 750 MV of
signal at the crystal terminals through a ! K resis-
tor, and trace the signal through the oscillator and
buffer amplifier circuits to locate the defective
component. Use the voltage table for the particular
oscillator being checked.

6.17.2 CRYSTAL OSCILLATOR VOLTAGE
MEASUREMENTS.

DC and AC voltage measurements for the Crystal
Oscillators are given in tables 6.10 through 6.13.

6.17.3 CRYSTAL OSCILLATOR ALIGNMENT
PROCEDURES.

Necessary alignment procedures for the four Crys-
tal Oscillators are given in paragraphs 6.17.3.1
through 6.17.3.4.

6.17.3.1 MHz Oscillator Alignment Procedure. Use
an insulated tuning tool.

a. Set the transceiver to receive.

b. Remove the shield from over Q1. Connect the
Frequency Counter, through a .0! uF capacitor to
the emitter of Q| on the Translator assembly.

c. Adjust C5 forapproximate frequency readings,
according to the chart on the schematic diagram,
in 1000 kHz knob positions 2 through 7, 10, 12,
and 14. The setting of C5 will be a compromise to

make all of the frequencies as close as possible, so
the process should be repeated, if necessary.

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

e. With 1000 kHz knob set for 11, adjust C3
for proper frequency.

f. With 1000 kHz knob set for 9, adjust C2 for
proper frequency.

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

Table 6.10 — MHz Oscillator Voltage Chart

STAGE (EMITTER | BASE | COLLECTOR [NOTES
POSITIVE DC VOLTAGES TO GROUND
Qi 63V 53V 075V
Q2 006V | ov a9V
a3 46V 52V 105V
Q4 asVv 52V 1.0V

Table 6.11 — 100 kHz Oscillator Voltage Chart

STAGE | EMITTER| BASE| COLLECTOR | NOTES
DC VOLTAGES
a}] 58V 6.1V 24v
Qz 44V 52V v
AC VOLTAGES
(o)} 290 MV 0.7V 27V
02 B75 MV 850 MV B30 MV
piaL | E23 | E1g | i
AC VOLTAGES
0 S0 MV 35 MV
1 S0 MV 35 MV
2 S0MV 35 MV
3 89 MV 35MV
4 83 MV 34 MV
5 88 MV 34 MV
6 87 MV 35 MV
7 85 MV 34 MV
B a3 mMmv 3aMV
L] 82 MV 34MV

Table 6.12 — 10 kHz Oscillator Voltage Chart

STAGE | EMITTER| BASE [ COLLECTOR | NOTES
DC VOLTAGES
Qi 0V 102V 24V
a2 26V 24V 716V
AC VOLTAGES
750MV_ | 6MV_] 1.7V i
DAL | E30 | E3s | |
AC VOLTAGES
0 73MV | 6EMV
1 73MV | 6.8MV
2 74aMV | 6aMV
3 75MV | 6.7 MV
4 7BMV | BEMV
5 77MV | 6.8MV
6 7BMV | 6.4 MV
7 79MV | 8IMV
8 oMV | 6amV
g 80 MV 6.0 MV
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Table 6.13 — 1 kHz Oscillator Voltage Chart

STAGE | EMITTER] BASE | COLLECTOR | NOTES
DC VOLTAGES =
Q1 64V 58v 23V
Q2 30V 23V 87v
as gav 102v 8.1V
Q4 g9V io2v 6.1V
Qs 30V 3ev 125V
Qo 30V 36V 125V
AC VOLTAGES
o 1.0V 70 MV 15V
Qz2 1.7V 1.75 v 220V
Qa3 85 MV 13v 3oV
Qa 95 MV 1.2V 30V
Qs 12V 083v 20 MV
(8}5] 12V 08s5v 20 MV
DIAL |  E42 | E47 |
AC VOLTAGES
0 122 MV 61 MV
1 122 MV 61 MV
2 122 MV 61 MV
3 121 MV 61 MV
4 121 MV 61 MV
5 121 MV 61 MV
6 120 MV 81 MV
7 120V GO MV
8 120 MV B0 MV
=] 120 MV 60 MV

h. Remove Frequency Counter. Connect 52 ohm,
200 watt dummy load to the transceiver antenna
connector. Tune the transceiver to transmit CW on
13.005 MHz. Then tum the TRANSMIT AUDIO
to the counterclockwise stop.

i. Connect Heterodyne Voltmeter, set for 12.741
MHz, to E158 on RF Amplifier board (162-0260).
The Heterodyne Voltmeter will indicate the strength
of a spurious signal at 12.74] MHz when trans-
mitting. Do not tum the TRANSMIT AUDIO con-
trol up, since the normal 13.005 MHz CW signal is
undesired for this test.

- With the transceiver keyed, carefully adjust C4
for a null indication on the Voltmeter at the
spurious frequency. Do not turn C4 to a position
which gives no indication, since this may stop the
oscillation of the crystal. When adjusted properly,
a crystal in the RF Amplifier assembly traps the
spurious signal. C4 is adjusted such that the fre-
quency of the spurious signal falls at the trap crys-
tal frequency and a null occurs. The same process
will also be used for nulling three other spurious
frequencies.
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k. Tune the transceiver on CW for 11.915 MHz
transmission. Turn the TRANSMIT AUDIO con-
trol all the way down. Tune the Heterodyne Volt-
meter to the 12.494 MHz spurious signal. Adjust
C3 for a null as before.

l. Tune the transceiver on CW for 9.005 MHz
transmission. Turn the TRANSMIT AUDIO con-
trol all the way down. Tune Heterodyne Voltmeter
to the 8.247 MHz spurious signal. Adjust C2 to
null this spurious signal.

m. Tune the transceiver to transmit CW on
8.915 MHz. Turn the TRANSMIT AUDIO con-
trol all the way down. Tune the Heterodyne Volit-
meter to the 9.247 MHz spurious signal. Adjust
C1 to null this spurious signal.

n. Remove the test circuit and the dummy load.

6.17.3.2 100 kHz Oscillator Alignment Procedure.
a. Tune the transceiver to receive.

b. Connect Frequency Counter, through a .01 uF
capacitor, to E23 on the 100 kHz Oscillator assem-
bly.

¢. Adjust C3 to bring the oscillator frequencies,
on all positions, within 200 cps of the frequencies
shown in the schematic diagram for the correspond-
ing dial positions. If all but one crystal oscillates
on the correct frequency, the crystal may be faulty.

6.17.33 10 kHz Oscillator Alignment Procedure.

No alignment necessary.

6.17.3.4 1 kHz Oscillator Alignment Procedure.

No alignment necessary.

6.17.4 CRYSTAL OSCILLATOR ASSEMBLIES
REMOVAL AND INSTALLATION PRO-
CEDURES.

6.17.4.1 General.

Removal of the MHz Oscillator 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,
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localization of a defect to one of these assemblies
should be accomplished as thoroughly as possible
before removal.

6.17.4.2 MHz Oscillator Assembly.
a. Removal and Disassembly.

1.) Remove RF Amplifier assembly (See para-
graph 6.9.4).

2.) Remove ground lug on shield between
MHz and 100 kHz Oscillator assemblies.

3.) Loosen two Allen screws in control knob,
and remove control knob.

4.) Remove shaft nut and lock washer securing
oscillator assembly to front panel, and push oscil-
lator assembly rearward, clear of panel, while lift-
ing it around the cable and cable clamp just above
it.

5.) Press oscillator assembly against shield
next to 100 kHz 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 MHz Oscillator
assembly.

6.) Disconnection of wiring to the PC board
is not normally necessary for making repairs, but
if complete removal of oscillator assembly is re-
quired for other reasons, wiring should be un-
soldered at this point. Reconnection is covered in
installation procedures for this assembly.

7.) By removing the four screws and spacers
fastening the PC board to the crystal switch assem-
bly, permitting access to bottom of the PC board.
Repairs to the PC board can be made without loosen-
ing the shaft coupling projecting from the rear of
assembly. Loosening or removal of the shaft cou-
pling will necessitate re-alignment of MHz Oscil-
lator 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 remove two nuts on
rear of rear switch section, to permit sufficient
separation of switch sections.

b. Assembly and Installation.

1.) Reassemble MHz Oscillator Assembly in
reverse order of disassembly.

2.) Referto figure 8.17 and reconnect wiring as
follows:

a.) Solder center conductor of coaxial cable
number 14 to El1, and shield lead to E13.

b.) Solder black ground lead to E12.

¢.) Solder center conductor of coaxial 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, positioning PC board
wiring connections on side toward center of trans-
ceiver. Dress cable to MHz 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.

5.) Rotate switch shaft fully CCW, and rein-
stall control knob in position 9. Tighten both set
SCrews.

6.) Install ground lug on shield between MHz
and 100 kHz Oscillator assemblies.

7.) Install RF Amplifier assembly.

6.17.4.3 100 kHz and 10 kHz Oscillator Assem-
blies.

a. Removal and Disassembly (Same procedure
for both 100 kHz and 10 kHz Oscillators).

1.) Remove two Allen screws in control knob
and remove knob.

2.) Remove hardware fastening ground lugs
(one on each shield) to shields on each side of
100 kHz 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.

635
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4.) Disconnection of wiring is not normally
necessary for repair of an oscillator PC board: but
if complete removal of the assembly is desired for
other reasons, wiring should be unsoldered at this
point. Reconnection is covered in installation pro-
cedures.

5.) Remove four screws and spacers between
PC board and phenolic board surrounding rear
switch section to permit access to PC board for
repairs.

6.) To permit removal and replacement of
crystals, loosen or remove the two brass nuts on
the rear of the rear switch section.

b. 100 kHz Oscillator Reassembly and Instal-
lation.

1.) Reassemble oscillator assembly in reverse
order of disassembly.

2.) Refer to figure 8.19 and reconnect wiring
as follows:

a.) Solder center conductor of coaxial 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 remaining
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 trans-
ceiver. Dress cable to 100 kHz and MHz Oscillator
assemblies into notch in shield between 100 kHz
and 10 kHz 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 kHz removal and disassembly procedures.

7.) Install RF Ampilifier assembly.

c. 10 kHz Oscillator Reassembly and Installation.
636

1.} Reassemble oscillator in reverse order of
disassembly.

2.) Refer to figure 8.19, and reconnect wiring
as follows:

a.) Solder center conductor of coaxial cable
number 9 to E35 and bare shield iead to E22.

b.) Solder center conductor of coaxial 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
E32.

3.) Replace oscillator assembly switch shaft
through hole in front panel, positioning PC board
wiring connections on side toward right of trans-
ceiver.

4.) Replace shaft retainer nut and lockwasher.

5.) Rotate switch shaft fully CCW, and install
control knob in number 9 position. Tighten set
SCTEWS.

6.) Replace ground lug removed from board
during disassembly.

6.17.4.4 1 kHz Oscillator Assembly.

a. Toremove the 1 kHz Oscillator assembly * =
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
kHz Oscillator, and push cable harness rearward to
provide room for removal 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 oscillator assembly
to VFO microswitch mounting bracket.

5.) Loosen two slotted head screws in upper
corners of oscillator PC board enough to free
oscillator assembly to move rearward.
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6.) For disassembly procedures for 1 kHz
Oscillator assembly refer to those for 10 kHz
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:

a.) Solder center conductor of coaxial cable
number 10 to E42 and its bare shield lead to E43.
Solder black outershield 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. 3

d.) Solder center conductor of remaining
coaxial cable to E47 and its 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 loca-
tion and schematic diagrams.

6.18.1 ALC TEST PROCEDURE.

a. Remove the ALC board from the transceiver.
Connect a dummy load to the antenna jack J4.

b. Set the transceiver for 2.500 MHz for CW trans-
mission; and adjust PRESELECTOR, 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.

c. Connect a DC VTVM to pin D of the ALC
Board. VTVM indication should be 0.0V. Key trans-
ceiver and slowly increase to almost 100 watts. No
change should occur in the pin D voltage. At about
100 watts, the increase in power should aimost
stop, and the DC voltage at pin D should increase
from OV to about 6V. If pin D voltage was not 0V,

the fault is in the Q3 circuit, the IF amplifier, or
the ALC input network at the IF amplifier. If the
voltage at pin D was O but did not change, the
fault is in the Q1, Q2, or Q3 circuits 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.

Table 6.15 — ALC Voltage Chart

STAGE | EMITTER | BASE | COLLECTOR NOTES‘
DC VOLTAGES (a)

Qi 11.7V 1.3V 60MV

Q2 120MV 60MV 1.6V

Qs 1.7V 1.6V 4.4V Dutput
voltage
pin D
asv

AC (RMS)-VOLTAGES (a)

Qi 12 MV 240 MV 95 MV
Qz 2 MV o5 MV 120 MV
Q3 100 MV 120 MV 350 MV

(a) Taken in CW transmit mode at 100 watts output test frequency
2.963 MHz. Voitages measured with HP-4108, TRANSMIT
AUDIO in 2 o'clock position.

6.184 ALC ASSEMBLY REMOVAL AND IN-
STALLATION PROCEDURES.

6.18.4.1 Removal From Transceiver.

Remove two screws, one at each lower comer,
securing PC board to chassis, and remove PC
board.

6.18.4.2 Installation In Transceiver.

a. Piug five terminal connector on end of PC
board into mating connector on chassis, properly
aligning five mating terminals before engaging them.

b. Install two screws with washers one in each
lower comner, securing PC board to chassis.

6.13 ACC.

Refer to figures 8.27 and 8.28 for parts location
and schematic diagrams.
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6.19.1 ACC TEST PROCEDURE.
a. Connect dummy load to antenna jack J4.

b. Tune Transceiver to Transmit CW on 2.555
MHz, and adjust PRESELECTOR, PA TUNE and
TRANSMIT AUDIO for maximum power. Record
this reading.

c. Switch mode to AM, and key transmitter.
The carrier level should read about one-fourth of
the power transmitted in CW. Aftempt to set the
level by adjusting R6 on the ACC assembly. If the
carrier level cannot be set and no power output is
available, remove the ACC board and connect 2
1,000 ohm resistor from pin E to pin D on J28. No
output under this condition indicates the fault is
in the 455 kHz Error Mixer Q7 circuit, or a signal
or voltage to it. If the carrer is detectable on the
power meter, but cannot be adjusted by R6, com-
pare the ACC assembly voltages with those of
table 6.16. These measurements should help locate
the faulty component in Q! or Q2 circuits.

6.19.2 ACC VOLTAGE MEASUREMENTS.

DC and AC voltage measurements for the ACC
stages are given in table 6.16.

Table 6.16 — ACC Voltage Chart

STAGE | EMITTER | BASE | COLLECTOR | NOTES

DC VOLTAGES (a)

a1 BV 1.4V 115V
Q2 A2V 8V 2V

AC VOLTAGES

{Insignificant)

{a) Taken in AM transmit mode.

6.19.3 ACC CIRCUIT ALIGNMENT PROCE-
DURE.

a. Connect dummy load to antenna connector
and connect RF VTVM across dummy load.

b. Tune transceiver for maximum output on
CW, at 2.995 MHz. The output must be 70.7 volts
minimum. Tune for CW transmit on 3.023 MHz.
Set TRANSMIT AUDIO control for 70.7 volts
and check panel meter for a 100 W, -10+50.
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c. Set TRANSMIT AUDIO control fully clock-
wise (but not in TUNE detent), note output volt-
age.

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 IN-
STALLATION 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 connector on chassis, properly
aligning five mating terminals before engaging them.

b. Install two screws, one in each lower comer,
securing PC board to chassis.

620 AUDID AMPLIFIER.

Refer to figures 8.29 and 8.30 for parts location
and schematic diagrams.

6.20.1 AUDIO AMPLIFIER TEST PROCEDURE.

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 maintain
a load on the output of the assembly, either the
speaker or a 3.2 ohm, 2 watt dummy load resistor.
Set SPEAKER SWITCH to ON and tune to 2.555
MHz.

a. Connect a2 RF signal generator, HP606A, to
ANTENNA connector J4. Set for 0.5 uvolts at

2.555 MHz.

b. Adjust RECEIVE AUDIO control for 56 MV
at the base of QI.

c. Measure base of Q2 (25. MV) and collector of
Q2 (600 MV). .
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6.20.2 AUDIO AMPLIFIER VOLTAGE MEA-
SUREMENTS.

Significant voltages are given in table 6.17.

Table 6.17 — Audio Amplifier Voltage Chart

STAGE | EMITTER | BASE | COLLECTOR | NOTES
DC VOLTAGES
Qi 78V 84V 13V
Q2 135V | 130V 7.8V
Qa3 72V 7.8V 13V
04 72V 66V 05V
Qs 138V | 130V 72V
as 0015V | 06V 7.2V

6.20.3 AUDIO AMPLIFIER ALIGNMENT PRO-
CEDURES.

No alignment required.

6.20.4 AUDIO AMPLIFIER ASSEMBLY REMOV-
AL AND INSTALLATION PROCEDURES.

6.20.4.1 Removal From Transceiver.

a. Unplug four terminal cable.

b. Remove PC board from chassis by sliding it up
and out.

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.

621 DC POWER MODULES.

Refer to figures 8.32 and 8.33 for schematic dia-
grams.

6.21.1 DC POWER MODULE TEST PROCE-
DURES.

Majority of DC Power Module problems result in
blown fuse Fl in DC proimary line. In these cases,
replace fuse Fi, and apply power to set. If fuse F1
blows again, the problem is probably a shorted
transistor Q! or Q2, or DC line filter capacitor C2
(and/or Cl1 in 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 overloading in the transceiver or
defective DC Power Module circuits. If possible,
check operation of transceiver on AC to determine
which is the case. If the DC Power Module appears
to be defective, check its transistor collector to
ground (T1 pin 7) waveforms against those in figure
6.24. The following procedure can be used to check
the condition of transistors Q1 and Q2, and associ-
ated circuits, 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 I ampere range, from center post of XF1 fuse-
holder to positive side of capacitor C2. If an indica-
tion less than 200 MA is obtained, proceed to step
b. If indication exceeds 200 MA, disconnect col-
lector lead of transistor, Q1, at terminal 6 on T1
in transceiver. If reading drops to less than half,

3
2BV o
13MS
RF-303, 12 VDC
Q1 or Q2, Collector
- 58V
50.4v MAX
—_— J r_
15MS

RF.304, 24 YDC
Q1 or Q2, Collectar

Figure 6.24 — DC Power Module Waveforms
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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 repiaced.

b. Set ammeter to 10 ampere range and momen-
tarily disconnect jumper across R2 long enough
to observe new meter reading. Indication on am-
meter 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 disconnect jumper
across R2 long enough to obtain new current read-
ing on ammeter. If indication drops appreciably,
the beta of transistor QI (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 QI
and Q2 for +26.0 VDC at collectors and +0.7 VDC
at bases. Check for a 0.7 VDC drop across diode
CR8. If one transistor is found defective repiace
both. If the transistors are replaced, adjust R7
until collector to ground waveform (figure 6.24)
is symmetrical with zero axis.

6.21.2 POWER MODULE VOLTAGE MEASURE-
MENTS.

Collector to ground waveforms for transistors Q1
and Q2 in both Power Modules are given in figure
6.24.

6.21.3 POWER MODULE REMOVAL AND IN-
STALLATION PROCEDURE.

6.21.3.1 Removal From Transceiver.

a. RF-303 power module only - unsolder two
black leads from J2, pins C and F only. -

b. RF-304 power module only - unsolder two
white leads from J2, pins C and F only.

¢. Unsolder yellow wire from SI-A front, pin 3,
on traasceiver.

d. Unsolder blue wire from fuseholder XF-1 for
RF-304, for RF-303 unsolder from vertical terminal
strip.

e. Unsolder the red wire from fuseholder XF1 for
RF-303, for RF-304 unsolder black wire from ter-
minal strip.

f. Remove two screws on front lip of Powsr
Module.

g. Remove two screws from top side of chassis
behind the frequency standard, and remove Power
Module.

6.21.3.2 Installation In Transceiver.

Refer to paragraph 2.3 for installation procedures.

622 FREQUENCY STANDARD ALIGNMENT PROCE-
DURES.

The frequency of the standard is adjusted at the
time of manufacture, and should be readjusted
only if there is good reason to believe that an im-
provement in accuracy is necessary and possible.
In order to adjust the frequency, the transceiver
should be connected to a dummy load with 3 *“T”
connector and set up for 10.000 MHz AM trans-
mission. An accurate frequency counter 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 MHz. Remove the screw
from the frequency standard cover for access to
the adjustment screw. Tumn the adjustment screw
until the frequency counter reads 10,000,000
+35 cycles. Reinstall cover screw.

If it is necessary to replace either the frequency
standard or Divider/Spectrum Generator Assembly,
check the adjustment as described above.

If the standard is the optional high stability fre-
guency standard, it will be packaged in a square can
and have both FREQUENCY and OUTPUT ampli-
tude adjustments. Tummning the screw on the top of
the standard opens the hole cover and allows a
small type of tuning tool to be inserted to adjust
the frequency or amplitude. The frequency is ad-
justed in the same manner as the regular standard.
The output amplitude is adjusted in the following
manner:

‘a. Set Up transceiver to receive on 2.444 MHz in
any mode.

b. At Divider/Spectrum Generator Assembly,con-
nect oscilloscope to junction of R70 and C45.
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c. Rotate OUTPUT adjustrnent on frequency
standard until oscilloscope displays waveform as
shown in figure 6.7, page 6-17.

623 RECEIVER PROTECTOR.

Refer to figures 8.34 and 8.35 for parts locations
and schematic diagram.

6.23.1 RECEIVER PROTECTOR TEST PROCE-
DURES.

a. Perform the performance test outlined in
paragraph 5.8.1.

b. If the test fails make voltage checks using the
information presented in table 6.18.

c. Replace faulty component and repeat the pro-
cedures of paragraph 5.8.1.

Tahle 6.18 — Receiver Protector Voltage Chart

STAGE | EMITTER | BASE |COLLECTOR | NOTES
al 007V | OV 12V (a}
02V 0.66 V 03V (b)

{3) With no signal at E103.
(b) With 6 volts, 2.5 MMz, at E103.

6-41/642
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SECTION 7
PARTS LIST

REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
MAIN FRAME ASSEMBLY €42,c43 | Capacitor, dipped-mica 110 pF., co0127
500 VDCW, 5%
Ca4,C45 Same as C41 c-D404
B1 FAN, T15 VAC B-0013 %.Cﬂ g;nme as g? %27
c Capacitor, oil-paper, 12 uF, 1K 2251 eas C41 04
vpgcw Bocs & C49/C52 Sameas C14 C-2210
c3 Capacitar, electrolytic, 200 uF, c-4053 C53/C55 | Capacitor, ceramic, .01 c-0085
500 VDCW 75 VDCW
c4 Capaciter, ceramic, 250 pF, 1K C0636 Cc57 Sameas C14 Cc-2210
vVDCW C60/C62 Capacitor, Ceramic, 1 uF, 7SVDCW | C-0063
Cs, Co Capacitor, electrolytic, 20 uF, c-1123 C83/C70 Capacitor, ceramic, 1500 pF, C-2651
100 VDCW 500 VDCW
c7 Same as C4 C0636 C75 Same as C53 C-0065
ci4 Czpacitar, ceramic, .1 uF, c-2210 c81 Copacitor, ceramic, .005 uF, C-0002
25 VDCW 500 VDCW
c15 Capacitor, ceramic, .01 uF, C-5000 c82 Same s C53 c-0085
1000 VDCW ca3 Same a5 C16 c-0003
cie/Ci18 Capacitar, ceramic, .01 uF, c-0003 Cc84 Capacitor, electrolytic, 5600 uF, C-4959
S00 VDCW 20 VDCW
ci1e Same as C15 C-5000 C85 Same as CB4
c20 Capacitor, ceramic, 68 pF, c-0612 C85 Capacitor, electralytic, 5 uF, c-4052
1K VDCW 450 VDCwW
c21 Capacitor, dipped-mica, c4744 CR1/CR11 |Diode, silicon, type IN3256 CR-0045
18 pF. 1K VDCW CR 12 Diode, zener, type UZB709 CR-0352
c22 Capacitor, ceramic c-0063 CR13/CR13| Diode, silicon, TN4A001 CR-0043
.1 uF, 75 VvDCW CR20/CR21 | Diode, cermanium, type TN270 CR-0047
c23 Capacitor, Ceramic C-0008 CR22 Diode, silicon,type 1N4454 CR-D705
.01 uF, 1 KVDCW CRZ3 Diodg, silicon, type 1NB16 CR-0050
Cc24 Capaditor, ceramic, 39 pF, C-0638 CR24 Same as CR20 CR-0047
1K VDCW Z D51 Lamp, pilot, 6 volts £5-0026
c25 Capacitor, ceramic, 180 pF, Cc-0615 2| Fuse, type AGC: 25 AMP for
1K VDCW 13.5 VDC operation #0019
C26 Same as C22 c-0053 15 AMP for 26.0 VDC ogperation F-0018
c27 Capacitor, ceramic, 80 pF, c-06098 F2 Fuse, type AGC: 4 AMP for
1K VDCW 115 VAC operation F-0014
C28, C29 Capacitor, ceramic, 120 pf, c-0613 3 AMP for 230 VAC operstion F0012
1K VDCW FL1/FL3 Parasitic suppressor 162-0187
C30 Capacitar, ceramic, 200 pF, C-0830 choke assembly
TK vDCW FL4 Choke assembly 162-0384
ca Capacitor, ceramic, 270 pF, c-0616 FLS Filter, mechanical, 455 kHz FL-0001
1K VDCW lower-sideband
C32.C33 Capacitor, ceramic, 560 pF, c0633 FLE Filter, mechanical, 455 kHz FL-0004
1K VDCW upper-sideband
c34 Capacitor, ceramic, 680 pF, C-0634 J1 Connector, 7 pin J-gao2
1K VDCW 2 Connector, 7 pin J-0555
C35 Capacitor, ceramic, 1000 pF, c-0621 x| Connector, 12 pin J-0401
1K VDCW J4 Cannector, coax, type UHF 4-0200
C36, C37 Same as C34 C.0634 J5 Cannector, 7 pin J-0400
c3Bs Capacitor, mylar, 1 uF, c-0860 s Connector, 5 pin 1620199
400 VDCW Jz3 Connector, 23 pin 20340
cas Capacitor, ceramic, .01 uF, c-4300 J24 Connector, 5 pin 162-0149
75 VDCW J26 Connector, 4 pin 162-0173
cao Capacitor, tantalum 15 uF, c-5832 J28 Connector, 5 pin 162-0348
20 VvDCW J3o Connector, feedthru J.0030
ca1 Capacitor, variable, 8-50 pF C-0404 437 Socket, relay J-0801
J3s Connector, fan J0350
ENTER CHANGE DATA ENTER CHANGE DATA




PARTS LIST

REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
J3s Same as J37 J-0801 RA31 Resister, composition, R-1459
Jag Connector, 3 pin 162-0145 27K, 112w, 5%
Jan Same a3 J37 J+0B01 R32 Resistor, composition, R-1257
Ji1co Phane jack 40102 2.2K, 1/4W, 5%
K1 Relay, 115 VAC K-0042 R33 Resistor, composition, R-0040
K2/K4 Relay, 12 VDC K-0041 22K, 1/4w, 10%
L3 Choke, RF, 240 uH L-0052 R40/42 Resistar, composition, R-0307
L5 Choke, RF, 150 uM 162-0154 39 ohms, 2W, 10%
Ls Coil, roller 162-0177 AS0 Resistor, compaosition, AR-0744
L7 Choke, RF, 1 MH L-0031 47K, 1/2W, 10%
Lg, L9 Choke, RF, 1.5 MH L-0031 R5S Resistor, composition, R-0204
LS Speaker 162-0045 22 ohms, 1W, 10%
M1 Meter, panel 162-0184 R56 Resistor, compasition, R-0138
P7,P8 Connector, coax, ministure P-0032 15K, /2w, 10%
P12,P13 Same as P7 P-0032 R57 Resistar, compaosition, R-0128
P16,P17 Same as P7 P0032 2.2K, 1/2W, 10%
P20 Cannector, multi-pin 162-0375 R58 Resistor, wirewound, 100 ohms, R-3814
P24 Same as P7 P-0032 SW, 10%
P31 Connector, multi-pin 162-0373 RS9 Resistor, Wirewound; T ohm R-3Z21
P33/P35 Same as P7 P-0032 *5%, 3w
P38 Cennector, fan P-0350 S1 Switch, rotary, wafer 162-0152
P42/P43 Same as P7 P-0032 §2 Switch, rotary, wafer 162-0191
Q3 Transistor, type 2N3642 Q0320 S3 Switch, toggle, SPST S-0203
R1 Resistor, compasition, R-0356 S4 Switch, 1oggle, DPDT 5020
470K, 2w, 10% S5 Micro switch S-0080
R2 Resistor, composition, R0332 S6 Switch, rotary, wafer 162-0151
4.7K. 2W, 10% S7 Switch, push-button S-0081
R3 Resistor, compesition, R-0122 Si100 Same as S3 S$-0203
680 ohms, 1/2W, 10% S101% Part of R19 R3174
R4 Potentiometer, SK, 2W R-3156 m™ Transformer, power 1620175
RS Resistor, compesition, R-0347 ViIv3 Tube, eleciron, 1ype 61468 v-0105
82K, 2w, 10% XF1 Fuseholder, AC X-00817
RE Resistor, compasition, R-0131 XF2 Fuseholder, DC X-0081
35K, 1/2W, 10% Air Filter MP-1187
R9 Resistor, compesition, R-0217 Line cord assembly, 115 VAC 162-0021
270 ohms, TW, 10% Line cord assembly, 230 VAC 162-0022
R10 Potentiometer, 500 ohms, 2W R-3171 Microphone and cable 162-0020
R11 RAesistor, compaosition, R-0136 connector
3 10K, 1/2W, 10% Connector, microphone P-0400
R12/R14 Resistor, Compesition, 100 R-0112 Plug, power (AC) P-0402
ochms, 1/2W, 10% Plug, power (DCI P-0555
Ri5 R;sistgr, film, 50 ohms, R-0955
W, T10%
R16 Ritistor: compesition; R-0348 TRANSISTOR FILTER BOARD 162-0420
100K, 2W, 10%
Ri8 Resistor, composition, R-0028 c1 Capacitor, electrolytic, 220 uF, C-4166
2.2K, 1/4w, 10% 20 VDCW
R19 Potentiometer, 1K, 2W R-3174 c2 Capacitor, electrolytic, 580 uF, c4162
wath DPST switch S101 15 VDCw
R20 Potentiometer, 1K, 2W R-3170 F1 Fuse, 3AG, 1.5A F-0011
R22 Resistor, composition, R-0038 Q1 Transistor type MJ1000 Q-0133
1BK, 1/4W, 10% R1 Resistor, compasition, 330 ohms, R0118
R23 Sameas R18 R-0028 1/2W, 10%
A24 Resister, compaosition, R-0026 R2 Resistor, compasition, 330 ohms, R-0118
15K, 114w, 10% 2w, 10%
R25 Resistor, compasition, R-0120
470 ohms, 1/2W, 10% -02- RF AMPLIFIER ASSEMBLY 162-0200
R26 Resistor, composition, R-0029
2.7K, 1/aW, 10% ogs
R27 Resistor, compasition, R-4000 R::c,':g:::"' PC Board A
15K, 1W, 5% -
R28 Resistar, composition, R-4001 Rsig?:: im":h Assembly, T81208
750 ohms, 1/2W, 5% RF Band Switch Assembly, 1682, 0207
R29 Resistor, composition, R-0135 Section B
8.2K, 1/2W, 10% RF Band Switch Assembly, 162-0208
R30 Aesistar, composition, R-0142 Section C
33K, 1/2W, 10%
ENTER CHANGE DATA ENTER CHANGE DATA
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PARTS LIST

REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
RF Band Switch Assembly, 162-0209 Ccs57 Same as C43 C-0065
Secrion D cs8 Capacitor, ceramic, C-2210
c1 Capacitor, variable, 9-35 pF C-2302 .1 uF, 25 VDCW
c2 Capacitor, dipped-mica, C-2477 Ce0 Capacitor, dipped-mica, c.0124
B2 pF 500 VDCW, 2% 82 pF, 500 VDCW, 5%
c3 Capacitor, dipped-mica, C-2496 C61 Capacitor, dipped-mics, C-0152
470 pF, 500 VDCW, 2% 1000 pF, 500 VDCW, 5%
c4 Same as C1 C-2302 Cc62 Same as C58 c-2210
o} Capacitor, dipped-mica, 5 pF, c-0103 C85 Capacitor, mica, 39 pF c0115
500 VDCW.5% 500 VDCW, 5%
Cce Sameas C1 C-2302 CR1 Diode, silicon, type TN270 CR-0047
Cc? Capacitor, dipped-mica, C-3400 CR2 Siode, zener, type IN753A CR-0046
1100 pF, 500 VDCW, 2% CR3 Same as CR1 CR-0047
c8 Soame 25 C5 c-0103 CR4 Diode, silicon, type 1N4001 CR-0043
ce Capacitor, dipped-mics, Cc-0104 K1 Relay, 4PDT, 12 VDC K-0041
10 pF, 500 VDCW, 5% L1 Inductor 162-0276
c10 Capacitor, dipped-mica, Cc-0106 L2, L3 Inductor 162-0278
15 pF, 500 VDCW, 5% L4 Same as L1 162-0276
cn Capacitor, dipped-mica, co0111 LS Choke, RF, 1 MH, 185 MA L-0050
27 pF, 500 VDCW, 5% Q1 Transistor, type 2N3644 Q0315
ciz Same as CS c-0103 R1 Resistor, composition, R-0024
ci13 Same as C1 Cc-2302 1K, 1/4W, 10%
c14 Same as C2 c-2477 R2 Resistor, compasition, R-0008
c15 Sameas C3 C-2456 47 ohms, 1/4W, 10%
ci6 Sameas C1 C-2302 R3 Resistor, composition, R-0152
c17 Capacitor, dipped-mica, c-2479 Z20K, 1/2W, 10%
100 pF, 500 VDCW, 2% R4 Resistor, composition, R-0136
cis Same as C1 Cc.-2302 10K, 1/2wW, 10%
c18 Same as C7 C-3400 RS Resistor, compasition, R0128
c20 Same as C1 C-2302 2.2K, 1/2W, 10%
c21 Same as C2 C-2477 RE Resistor, composition, R-0116
ca22 Same as C3 C-2496 220 ohms, 1/2W, 10%
c23 Same as C1 C-2302 R7 Resistor, composition, R-1464
c24 Capacitor, dipped-mica, C-2497 43K, 1/2W, 5%
36 pF, 500 VDCW, 2% RB Resistor, composition, R-0142
C25 Same as C1 C-2302 33K, 1/2W, 10%
26 Same as C7 C-3400 Re fResistor, compaosition, R-0146
c27 Same as C5 c-0103 68K, 1/2wW, 10%
cas Same as C1 C-2302 R10 Resistor, composition, R-1433
c29 Same as C2 C-2477 220 ohms, 1/12W, 5%
c30 Same as C3 C-24%6 R11 Resistor, composition, R-0607
Cc31 Same as C1 Cc-2302 12K, 5W, 5%
Cc3z Capacitor, dipped-micza, C-2456 R12 Resistor, composition, R-3218
43 pF, 500 VDCW, 2% 33K, 2w, 5%
33 Same as C1 C-2302 R13 Resistar, composition, R-0124.
c34 Same as C7 C-3400 1K, 1/2W, 10%
Cc35 Sameas CS 0103 R14 Resistor, compaosition, R-0148
C36/C3B, | Capacitar, variable, 162027 100K, 1/2W, 10%
cao0 11,110 pF R15 Resistar, composition, R-1421
ca Capaciter, dipped-mica, 162-0270 68 ohms, 1/2W, 5%
2400 pF, R17 Resistor, compaosition, R-0127
Cc42 Capacitor, ceramic, C-0001 1.8K, 1/2w, 10%
.001 uF, 500 VDCW R18 Resistor, compaosition, R-3217
C43,C44 Capacitor, ceramic, Cc-0065 470 ohms, 2ZW, 5%
.01 uF, 150 VDCW R19 Resistor, compaosition, R-0135
cas Capaciter, ceramic, C-0003 B.2K, 1/2W, 10%
.01 uF, 500 VDCW R20 Resistor, compaosition, R-1471
C46 Same as C43 C-0065 B.2K, 1/2W, 5%
ca7 Same as C41 c0152 R21 Same as R19 R-0135
cag Ssmeas C45 C-0003 R22 Same as R20 R-1471
c4s Same as C42 C-0001 /23 Same a5 R19 R-0135
Cso Capacitor, dipped-mica, c-0124 R24 Same a5 R20 R-1471
82 pF, 500 VDCW, 6% R25 Same as R19 R-0135
c51 Same as C36 162-0271 R26 Same as R20 R-1471
cs2 Capacitor, feedthru, 162-0270 R29 Resistor, composition, R-0133
2400 pF S5.BK, 1/2w, 10%
cs3 Capacitor, dipped-mica, cC-0116 R31 Potenticmeter, 500 ohms, R-3100
43 pF, 500 VDCW, 5% W, 10%
€54, C56 Same as C45 C-0003 s Switch, section, rotary 1620283

ENTER CHANGE DATA
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REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
v1 Tube, electron 6DC6 V-0000 c39 Sameas C3 C-2210
v2 Tube, electron, 12BY7A Vv-0D18 Ca1 Same as C33 C-2503
Y1 Crystal, 8.247 MHz 162-0196 ca2 Same as C3 c-2210
Y2 Crystal, 8.247 MHz 162-0183 c42 Capacitor, dipped-mica, C-0134
3 Crystal, 12.494 MHz 162-0194 220 pF, 500 VDCW, 5%

Y4 Crystal, 12.741 MHz 162-0195 Ccéq Capaciror, dipped-mica, C-0124
21 Ferrite Iron Bead E-DB52 i B2 pF, 500 VDCW, 5%
4! Same as C3 c.2210
-03- DIVIDER AND SPECTRUM 162.0300 ca6 Sameas C3 c-2270
- ca7 Same as C33 C-2503
GENERATOR ASSEMBLY cas Cagachor, dipped-mica, c-0164
: . T 3 3000 pF, 500 VDCW, 5%
&2 C;ga: ;:' o;b%u:,psg‘? 'Ea% M= Ccas ngasitorwceramic, -1 uF, c-2210
e e . DC
L s TG i) CR1 Diode, zener, type 1N4739A CR-0351
C4. C5 Same a's c2 Cc-0123 CR2 Diode, silicon, type 1TNG4% CR-0050
cs Capacitor, tantalum, 162-0273 CR3/CR11 (Diode, germanium, type TN270 CR-0047
15 uF, 20 VDCW,
c7 CBN‘éiw?odip?Jg‘-lm?;% c-0103 CR12/CR15 |Same as CR2 CR-0050
5 pF, 500 VDCW, 5% CR16 Same as CA3 CR-0047
CcB Capacitar, dipped-mica, c-0128 343 Connectar, recepracle, coax J-0031
120 pF, 500 VDCW, 5% Li/L4 Inductor, 1 MH L-0050
c9 Capacilor, polyﬂyrene. C-2700 ::g Inductor, .47 uH L0023
0022 uF, 100 VDCW lﬂdUﬂOl’. 22 uH L0028
c10 Same as C2 0123 L7 Inductor, .15 uH L-0074
ci Same as C3 c-2210 P14 Coax cable assembly 1620312
c12.c13 Same as 02 ©.0123 P15 Coax cable assembly 162-0313
c1a Same 25 CB 162.0273 P36 Coax cable assembly 162-0310
cis Same a5 C7 c-0103 P46 Coax cable assembly 162-0311
c16 Capacher, dippad-iica C.0108 Q1/a3 Transistor, type 2N3638A Q0319
c17 Capacitor, palystyrene, 2701 QSIQ Transistor, type 2N4316 Q-0360
.022 uF, 100 VOCW 1620273 Oy |pamsmay Q0319
ci8 Same as C2 7 C-0123 Same as Q4 Q-0361
c18 S as O3 C.2210 @3/Q11  [Sameas Q1 Q0319
Cc20, c21 Same as C2 c-0123 Q12 Same as Q4 Q0361
c22 Same as CB 162-0273 Q13 Same as Q1 Q0319
c23 Capacitor, dipped-mica, C-0104 a4 1 (4 Q0361
10 pF, 500 VDCW, 5% Qis Same as Q1 Q0319
c24 Same ¥6 C16 coios Q16/Q18  |Transistor, type 2N3644 Q-0315
c25 Capacitor, polystyrene, c-2702 Q20 Samy o (14 2 Q-0361
.33 uF. 100 VDCW R1 Resistor, composition, R]-1623
c26 Capacitor, dipped-mica, co122 82 ohms, 1W, 5%
68 pF, 500 VDCW, 5% R2 Resistor, compasition, R-0032
ca7 Capacitor, ceramic, C-0060 47K, 174w, 10%
.05 uF, 30 VDCW R3 Resistor, compasition, R-0036
c28 Capacitor, ceramic, C-0086 10K, /4w, 10%
.02 uF, 30 VDCW R4 Resistor, compaosition, R-0034
c29 Capacitor, dipped-mica, c.0120 6.8K. 1/4w, 10%
56 pF, 500 VDCW., 5% RS Resistor, compoesition, R-0027
C3o Capacitor, dipped-mica, C-0133 1.BK. 1/4W. 10%
330 pF, 500 VDCW, 5% R, R7 Sameash3 - . R-0036
c33 Capacitor, film, .22 uF, ©-2350 Re Resistor, campasition, R-0018
100 VDCW, 20% 330 ohms, 1/4W, 10%
C33 Capacitor, dipped-mica, C-2503 R10 Same as RS R-0027
C34 Capacitor, ceramic, C-2801 ’
68 pF. N-220, 150 VDCW R12 SsmeasR3 RbO=2
c35 Same as C27 C-0080 R13 Resistor, compoesition, R-0015
c36 Capacitor, ceramic, 330 pF, C-2804 180 ohms, 1/4W, 10%
2%' N‘OSO, 150 VDCW R14 Resistor, compesition, /0016
c37 Capacitor, dipped-mica, c-0126 220 ohms, 1/4W, 10%
100 pF, 500 VDCW, 5% R15 Semessf3 R-0036
c38 Capacitor, ceramic C-2661 R16 Resistor, compoesition, R-0020
110 pF, .N-OBO B 470 ohms, 1/4W, 10%
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REF

DESIG DESCRIPTION RF P/N

R17 Same as R3 R-0036

R18 Same as R4 R-0034

R19 Same 2s RS R-0027

R20, R21 Same as R3 R-0036

R22 Same as R4 1-0034

R23 Same as RS R-0027

R24 Same as R11 R-3104

R25 Same as R3 R-0036

R26 Resistor, composition, R-0021
560 ohms, 1/4W, 10%

R27 Same as R14 R-0016

R28 Same as R3 R-L036

R29 Same as RS R-0027

R30 Sameas R3 R-0036

A31 Sameas R4 R-0034

R32 Same as R3 R-0036

R33 Same as RS R-0027

R34 Same as R3 R-0036

R35 Same as RS R-0027

R36 Same as R14 R-0016

R37 Same as R4 R-0034

R38 Sameas R11 R-3104

R39 Resistor, composition, R-0028
27K, 1/4W, 10%

R40 Same as R3 R-0036

R41 Resistor, composition, R-0024
1K, 174W, 10%

R42 Same as R26 R-0021

R43 Same as R3 R-0036

Ra4 Resistor, compasition, R-0012
100 ohms, 1/4W, 10%

R45 Resistor, composition, R-0011
82 ohms, 1/4W, 10%

R46 Same as R2 R-0032

R47 Resistior, composition, R-0033
S5.6K, 174W, 10%

R48 Resistor, composition, R-0025
1.2K, 1/4W, 10%

R49 Hesistor, composition, R-0035
8.2K, 1/4W, 10%

RS0 Sameas A5 R-0027

R51 Same as R3 R-0036

R53 Same as R48 R-0030

R34 Resistor, composition, R-0022
680 ohms, 1/4W, 10%

RS5, R56 | HAesistor, composition, R-0038
15K, 1/4W, 10%

R57 Resistor, composition, R-0025
1.2K, 1/4W, 10%

RSB Same as R48 R-0020

A58, R60 | Resistar, compesition, R-0004
22 ohms, 1/4W, 10%

R&1 Resistor, compositian, R-0007
39 ohms, 1/4W, 10%

R62 Resistor, composition, R-0077
4.7 ochms, 1/4W, 10%

R63,R64 Resistor, composition, R-0012
100 ohms, 1/4W, 10%

RE5 fesistor, compoesitian, A-0000
10 ohms, 1/4W, 10%

R66 Potentiometer, 500 chms, R-3361
1w, 10%

RE7 Resistor, compasition, R-0858
5.6 ohms, 1/4W, 5%

RE8 Same as R47 R-0033

Re2 Same as R47. R-0033

R70 Resistor, composition, R-0026

1.5K, 1/4W; 10%

ENTER CHANGE DATA
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DESIG DESCRIPTION RF P/N

R71 Resistor, composition, R-0028
2.2K, 1/4W, 10%

R72 Same as R41 R-0024

T2 Transformer 1620156

T3, T4 Transformer 1620157

04 11.6 MHz ERROR

MIXER ASSEMBLY 162-0400

ci,c2 Capacitar, ceramic, C-2210
.1uF, 25 VDCW

o] Capacitor, ceramic, C-2220
.005, 100 VDCW

c4 Capacitor, dipped-mica, c-0133
200 pF, 500 VDCW, 5%

cs Capacitor, variable, C-2304
7.25 pF

Cc6 Sameas C1 Cc-2210

c? Capacitor, dipped-mica, c0122
68 pF, 500 VDCW, 5%

c8 Sameas C5 C-2304

ca Capacitor, dipped-mica, c0127
110 pF, 500 VDCW, 5%

cio/c1s Same as C1 c-2210

cie Sameas C5 C-2304

ci? Capacitor, tantalum, 1620273
15 uF, 20 VDCW

c1i8,C19 Sameas C1 C-2270

c20 : Capacitor, variable, C-2303
2511 pF

21 Sameas C1 Cc-2210

c22 Same as C5 C-2304

[owx] Capacitor, dipped-mica, Cc-0127
100 pF, 500 VDCW, 5%

c24 SameasCl p Cc-2210

c25 Capacitor, dipped-mica, C-2463
43 pF, 500 VDCW, 2%

C26/C30 | SameasC1 c-2210

at Sameas CS C-2304

c32 Capacitor, dipped-mica, C-0126
100 pF, 500 VDCW, 5%

(o} Sameas C5 C-2304

C34 Sameas C20 C-2303

c3s Capacitor, dipped-mica, c.0122
130 pF, 500 VOCW, 5%

Cc36 Same as C5 C-2304

C37/C45 Same as C1 c-2210

CA4G, C47 Capacitor, dipped-mica, C-0108
20 pF, 500 VDCW, 5%

CR1/CR4 | Diode, silicon, type CR-0705
1N4454

FL1 Filter, 7.7 MHz FL-0102

FL2 Filter, 2.5 MHz FL-O100

FL3 Filter, 11,6 MHz FL-010%

FL4 Filter, 21.0 MHz FL-0101

FLS Filter, 14.2 MHz FL-0107

J33/J36 Connector, raceptacle, coax J-0031

Jaz2 Same as J33 J-0031

Jag Coax cable assembly 1620315

Ly/L7 indictor, 240 uH L-0052

LB Inductor, .15 uH L0074

2] Coax cable assembly 162.0314

Q1/Q4 Transistor, type 2N4916 a-0380

as Transistor, type 2N3283 Q-0380

ae/Q9 Same 25 Q1/Q4 Q-0380

R1 Resistor, composition, |]-0036
10K, 1/4wW, 10%
ENTER CHANGE DATA
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PARTS LIST
REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
R2 Hesistor, compasition, R-0038 Cc7 Capacitar, dipped-mica, C-2500
15K, 1/4W, 10% 620 pF, 300 VDCW, 5%
R3 Resistor, composition, R-0025 CB, C9 Same as C1 c-2210
1.2K, 1/aw, 10% Ci0 Capacitor, mylar, c-2114
a4 Resistar, composition, R-0012 015 uF, VDCW
100 ohms, 1/4W, 10% cn Sameas C3 C-2304
R5 Resistor, compasition, R-0006 Ci12,C13 Same as C1 c-2210
33 ohms, 1/2W, 10% cia Same as C5 c.0128
H6 Resistor, composition, R-0020 ci15 Capacitor, variable, 3-30 pF c4014
3.3K, 1/4W, 10% Ci16 Capacitor, ceramic, .05 uF, C-0060
R? Same 85 R2 R-0038 30 vDCw
R8 Same a5 R2 R-0038 Ci18, Cc20 Same as C1 c-2210
R9 Resistor, compositian, A-0002 c21 Capacitor, dipped-mica, C-2503
15 ohms, 1/4W, 10% B20 pF, 300 VDCW, 2%
R10 Same as A1 R-0036 c22 Capacitor, dipped-mica, c-0137
iR Resistor, composition, R-0024 270 pF, SDO VDCW, 5%
1K, 1/4W, 10% C23,C24 Same as C1 c-2210
R12 Same as A6 R-0030 c26 Same as C1 c-2210
R13 Same as R2 R-0038 C27,C28 | SameasC1 C-2210
R14,R15 Resistor, composition, R-C028 c29 Capacitor, dipped-mica, C-0126
22K, 1/4W, 10% 100 pF, 5%, 500 VOCW
R16 Same as RB R-0030 Cc30 Capacitor, dipped-mica, C-3401
R17 Same as R2 A-0038 5 1200 pF, 500 VDCW, 5%
R18 Same as A3 R-0025 ox}| Caopaciter, dipped-mica, C-2488
R19 Resistar, compasition, R0008 240 pF, 500 VDCW, 5%
47 ohms, 1/4W, 10% c34 Same as C1 c-2210
R20 Same as R1 R-0036 Cc35 Capacitor, tantalum, 15 uF, 1620273
R21 Same as R14, R15 R-0028 20 vDCW
R22 Same 2s RE R-0030 C36, C37 Same as C1 C-2210
R23 Same as R2 R-0038 c38 Capacitor, ceromic; 0,005 uF, C-0002
R24 Same as R3 R-0025 500 vDCw
R25 Some as A1 R-0036 CR1/CR3 | Diode, germanium, type 1N270 CR-0D47
R26 Same as R2 R-0038 CR4/CR7 Diode, silican, type 1N4454 CR-0705
R27 Same as R3 R-00S CR8 Same as CR1 CR-G047
A28 Same as R4 R-0012 CR9 Diode, zener, type 1N4739A CR-0351
R29 Same as RS R-0006 FLY Filter, 646.5 kHz FLO104
R30 Same as RE R-0030 FL2 Filter, 1.1015 MHz FL-D103
R31 Same as R2 R-0038 FL3 Filter, 455 kH2 1620521
R32 Same as R2 R-0025 FL3-C1 Capacitor, dipped mica, C-2494
R33 Resistor, compaosition, R-0040 390 pF, 500 VDCW, 5%
22K, 1/4w, 10% FL3-C2 Capacitor, dipped mica, c0104
R34 Resistor, composition, R-0016 10 pF, 500 VDCW, 5%
220 ohms, 1/4W, 10% FL3-C3 Capacitor, dipped mica, C-2500
R35 Same as A6 R-0030 620 pF. 300 VDCW, 5%
R36 Same as R2 R-0038 FL3-C4 Capacitor, dipped mica, c-0108
R37 Sgme as ARG R-0030 20 pF, 500 VDCW, 5%
R38 Same as R2 R-0038 FL3-CS Capacitor, dipped mica, C-2503
R39 Resistor, compositian, R-0026 820 pF, 300 VDCW, 2%
1.5K, 1/4W, 10% FL3-L1 Inductor 162-0155
R40 Seme 2s R1 R-0036 FL3-L2 Inductor 1620155
RA41 Resistor, composition, R-0021 FL3.T1 Transformer 1620162
560 ohms, 1/4W, 10% 21017 Connector, receptacle, coax J0031
R42 Same as R2 R-0038 L2 Inductor, 1 MH L0050
R43 Same as R4 A-0012 Qi/as Transistor, type 2N4916 Q0360
TI.72 TYransformer 162-0158 o6 Transistor, type 2N2084 gg:gg
455 kHz ERROR Q7 TGI:ISIS!OI’. type 2N1224 3
¥ 1 % B R-0030
-05- MIXER ASSEMBLY 162-0500 " e 1 o
3 > R2 Resistor, composition, (-]
R P TOR. 174 10%.
c2 Capacitor, .0047 uF, c-2108 R3 PRI o Soopa o R0026
100 VDCW bk 2
Capacitor, variable C-2304 aa Same as A2 R-0036
7-25 pF . R5 Rez;gto;. cor:tmtifg:x R-0022
Cc4 Same a5 C1 C-2210 g A
s Capacitor, dipped-mica, c0128 as Sunaas A1 e
120 pF, 500 VDCW, 5% me a5 A2
. G RB Same as R3 R-0026

ENTER CHANGE DATA

ENTER CHANGE DATA
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PARTS LIST

REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/IN
R9 Resistor, compaosition, R-0033 Cc19 Same as C2 C-2304
5.6, 1/4W,.10% Cc20 Sameas C10 C-2303
R10 Same as R1 A-0030 c21 Sameas C1 Cc-2210
R11 Same as R2 R-0036 C22 Same as C10 C2303
R12 Same as R3 R-0026 CZ3, C24 Sameas C1 c-2210
R14 Same as R2 R-0036 C25 Sameas C4 162-0273
R15 Resistor, composition, R-0023 Cc26 Sameas C1 C-2210
820 ohms, 1/4W, 10% c27 Same as C2 C-2304
R16 Resistor, Composition, R-0030 c28 Capacitor, dipped-mica, C-2503
3.3K, 1/2W, 10% 820 pF, 300 VDCW. 2%
R17 Same as R2 R-0036 C29, C30 | Sameas C1 Cc-2210
Ri18 Same 2s R3 R-0026 c3i Capacitor, tantalum, 162.0273
R1S Resistor, composition, R-0034 15 uF, 20 VDCW
8.8BK, 1/4W, 10% CR1/CR16 | Diode, germanium, type 1N270 CR-0047
R20 Same as R1 R-0030 FL1 Filter, 17.748 MHz FL-0108
R21 Same as RS R-0022 FL2 Filter, 11.1414 MHz FL-0106
R22 Same as R2 R-0036 J7011 Connector, receptacle, J-0031
R23 Resistor, compoition, R-0024 L Inductor, 240 uH L-0052
1K, 1/4W, 10% L2 Inductor, 390 uH L-0075
R24 Resistor, composition, R-0035 L3/L6 Same as L1 L-0052
B.2K, 1/4W, 10% Q1,2 Transistor, type 2N3283 G-0380
A25, R26 | Sameas R19 R-0034 ok} Transistor, type 2N2896 Q-0103
R27 Same as R1 R-0030 R1 Resistor, composition, R-0029
R2B Same as R19 R-0034 27K 1/4W, 10%
A2 Resistor, composition, R-0020 R2 Resistor, composition, R-0026
470 ohms, 1/4W, 10% 1.5K, 1/4W, 10%
R30 Resistor, compaosition, R-0040 R3 Resistor, compaosition, R-0008
22K, 1/4W, 10% 47 ohms, 1/4W, 10%
R31 Same as RS R-0022 R4 Resistor, compoesition, R-0028
R32 Same as R1 R-0030 22K, 1/4W, 10%
R33 Resistor, composition, R-1277 RS Resistar, compoesition, R-0C019
15K, 1/4W, 5% 330 ohms, 1/4W, 10%
R34 Resistor, composition, R-1258 R6 Same as R4 10028
24K, 1/4W, 5% R7 Resistor, composition, R-0021
R36 Same as R1 R-0030 560 ohms, 1/4W, 10%
R37 Resistor, composition, R-0038 RB Same as R1 R-0029
15K, 1/4W, 10% RS Same as R2 R-0026
R38 Same as R3 R-0038 R10 Same as R3 R-0008
R39 Resistor, composition, R-1254 R11 Resistor, compaosition, R-0026
1.6K, 1/4W, 5% 15K, 174w, 10%
R40 Resistor, composition, R-0210 R12 Resistor, compasitian, R-0027
68 ohms, 1W, 10% 1.8K, 1/4W, 10%
R41 Same as R1 R-0020 R13 Same as R1 R-0029
R42 Resistar, compaosition, 1.5K, R-0026 R14 Szme as R4 R-0028
1/4W, 10% H15 Same as R3 R-0008
T Transformer 162.0158 R16. R17 Resistor, camposition, R-0025
T2 Transformer 162-0162 1.2K, 1/4w, 10%
TAa Sameas T1 162-0158 Ri18 RAesistor, compaosition, R-0038
Y1 Crystal, 1.1015 MHz Y-0610 15K, 1/4W, 10%
TRANSLATOR R1% Resistor, compaosition, R-0036
A 10K, 1/4W, 10%
06- ASSEMBLY 162:0000 R20 Same a3 A7 R-0021
T1 Tronsformer 162-0162
1 Capacitor, ceramic, Cc-2210 Y1 Crystal, 18.4471 MHz Y-0641
1 uF, 25 VDCW 21 Ferrite lran Bead E-0652
Cc2 Copacitor, variable C-2304
7.25 pF -07- IF AMPLIFIER 162-0700
c3 Same as C1 c.2210 ASSEMBLY
c4 Capacitor, tantalum, 162-0273
1SuF, 20 VDCW c1 Capacitor, ceramic, C-22170
cs/Cc9 Sameas C1 c-2210 JuF, 25 VvDCW
cio Capacitor, variable, C-2303 c2 Capacitor, tantalum, 162-0273
2.5-11 pF 15 uF, 20 VDCW
c1i1.c12 Same as C1 c2210 Cc3 Same as C1 C-2210
ci3 Same as C10 C-2303 c4 Capacitor, dipped-mica, C-2503
C14/C16 Same C1 c-2210 820 pF, 300 VDCW. 2%
ci7 Same as C4 162-0273 c5/C7 Same as C1 c-2210
cis Same as C1 c-2210 c8 Same as C4 C-2503

ENTER CHANGE DATA

ENTER CHANGE DATA
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PARTS LIST

REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
cg/C11 Same as C1 c-2210 A24 Resistor, composition, R-D000
ci2 Same as C4 C-2503 10 ohms, 1/4W, 10%
ci3/cié Same as C1 C-2270 R25 Same as R17 R-0030
c1s Same as C4 C-2503 R26 Same as R18 R-0022
C16/C22 Same as C1 c.2210 R27 Same as R189 R-0024
Cc23 Same as C4 C-2503 A28 Resistor, compesition, R-1258
C24/C26 Same as C1 c-2210 2.7K,1/aW, 5%
c27 Same as C4 C-2503 R22 Resistor, composition, R-0034
c28 Same as C1 C-2210 B6.BK, 1/4W, 10%
Same as C2 162-0273 R30 Resistor, composition, R-1235
€30, C Same as C1 Cc-2210 270 ohms, 1/4W, 5%
c32 Same as C4 C-2503 R3i. R32 | Resistor, composition, R-1247
c33 Same as C2 1620273 820 ohms, 1/4W, 5%
c34 Capacitor, tantalum, C-5B850 R33 Same 2s R1 R-1273
220 uF, 10 VDCW R34 Resistor, compaositian, R-1265
Cc35 Same as C2 162-0273 47K, 1/4W, 5%
C36/C38 Same as C1 c-2210 R35 Potentiometer, 10K, 1W, R-3104
Cc39 Same as C2 1620273 A36, R37 | Same az R17 R-0030
cao Same as C1 c-2210 R38 RAesiswor, composition, A1221
ca Seme 25 C1 C-2210 68 ohms, 1/4W, 5%
CR1/CR7 | Diode, germanium, type TN270 CR-0047 R39 Potentiometer, 500 chms, 1W R-3100
J22 Conngcior, receptacle, coax J-0031 R40 Sameas R17 R-0030
K3 Relay, SPDT, 12VDC K-0045 R41 Resistor, compaosition, R-0038
L1/L3 Inductor, 1 MH L-0050 15K, 1/4W, 10%
L4, LS Inductor, 240 uH L-0052 n42 Sameas R19 R-0024
Qi1/Q3 Transistor, type 2N1224 Q-0108 R4z Resistor, composition, R-0024
Q4, Q5 Transistor, type 2N4916 Q-0360 1K, 1/9W, 10%
Q6 Same as Q1 Q-0108 R44 Heststor, composition, R-0036
Q7, Q8 Same as Q4 Q-0360 10K, 1/4W, 10%
Transistor, type 2N3642 0-0320 R4S Resistor, compasition, R-0019
10 Transistor, type 2N1479 Q0106 380 ochms, 1/4W, 10%
R1 Resistar, compaosition, A-1273 R46 Hesistor, compasition, R-0014
10K, 1/4W, 5% 150 ohms, 1/4W, 10%
R2 Resistor, composition, R-1271 R47 Same as R44 £-0036
B.2K, 1/4W, 5% R48 Same as R46 R-0014
R3 Resister, compasition, R-1269 R43 Same as R9 R-0016
B.BK, 1/4W, 5% R30 Resistor, compasition, R-0044
R& Resistor, compasition, R-0023 47K, 1/4w, 10%
820 ohms, 1/4W, 10% RS1 Resistor, compaesition, R-0013
RS Resistor, compaosition, A-1233 390 ohms, 1/4W, 10%
220 ohms, 1/4W, 5% TT? Coil Assembly 162-0162
R6 Same 25 R1 R-1273 AUDIO/MODULATOR
R7 Resistor, composition, R-1277 i 1
15K, 1/4W, 5% 08- ASSEMBLY 162:0800
RB8 Same as R4 A-0023
R9 Resistor, compaosition, R-L0O016 c19, Cc20 Capacitor, ceramic, c-2210
220 ohms, 1/4W, 10% .1 uF, 25 VDCW
R10, R11 | Same as R1 R-1273 c21 Capacitor, dipped-mica, C-2500
R12, R13 | Same as R4 R-0023 620 pF, 300 VDCW, 2%
R14 Resistor, composition, R-1228 c22 Same as C19 Cc-2210
130 ohms, 1/4W, 5% c23 Capacitor, tantalum, 162-0273
R15 Resistor, composition, R-1241 15 uF, 20 VDCW
470 chms, 1/4w, 5% c24 Capacitor, tantalum, C-5839
R16 Porentiometer, 100 ohms, TW R-3109 33 uF, 20 VDCW
R17 HAesistor, composition, R-0030 C25, C26 Sameas C23 162-0273
3.3K. 1/aw, 10% c27/c28 Capacitor, mylar, 4700 pF, C-210B
R18 Resstor, compesition, R-0028 100 VDCW, 10%
27K, 1/4w, 10% C30 Same as C23 1620273
R19 Resistor, composition, R-0024 a2 Same as C24 C-5839
1.0K, 1/4W, 10% 321335 Same az C23 1620273
R20 Resistor, composition, R-1239 c36 Capacitor, ceramic, C-0059
380 ohms, 1/4W, 5% .02 uF. 30 VDCW
R21 Resistor, composition, R-0072 c37 Same as C23 162-0273
10 MEG, 1/4W, 10% c3s Capacitor, tantalum, C-5844
R22 Sgme as R2 R-1271 68 uF, 1S VDCW
R23 Resistor, compesition, R-0026 cal Capacitor, dipped-mica, c-0138
1.5K, 10% 300 pF, 300 VDCW, 5%

ENTER CHANGE DATA

ENTER CHANGE DATA
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PARTS LIST
REF REF

DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N

caz Same as C19 c-2210 R34 Samees R20 R-0034

ca4 Capacitor, .01 uF, 500 VDCW C-0003 R35 Resistor, composition, R-0027

cas Capacitor, ceramic, C-0065 1.8K. 1/4W, 10%

.01 uF, 150 VDCW R36 Resistor, compaosition, R-0033

cs0 Same as C19 c-2210 5.6K, 1/4W, 10%

Cc51 Capacitor, mylor, 22 uF, 10% C-2601 R37 Sameas R17 R-0030

€52 Same as C19 c-2210 R38 Hesistor, composition, R-0035

cs3 Capacitor, ceramic, C-0058 82K, 1/4w, 10% %
0.47 uF, 10 VDCW R39 Sameas R21 R-0028

C56 Same as C44 C-0003 R40 Resistor, compesition, 33 ohms, R-0006

Cc57 Capacitor, .01 uF, 50 VDCW C-4952 1/4W, 10%

c58 Copacitor, variable, 1-38 pF C-2563 Ra1 Same as R26 R-0021

cs9 Capacitor, 91 pF, 2% c-2478 R42 Resistor, compasition, R-1261

cs0 Capacitor, 120 pF, 2% C-2481 33K, 1/4W, 5%

CE61/C64 Same as C41 Cc-2503 R43 Same as R26 R-0021

CcE5 Same as C51 c-2601 R44 Same as R35 R-0027

cse6 Same a2s C19 c-2210 R4S Resistor, compaosition, R-0040

ce7 Same as C41 C-2503 22K, 1/4W, 10%

C68 Same as C19 C-2210 R45 Resistor, composition, R-0006

ce9 Same as C4S C-0065 33 ohms, 1/4W, 10%

c70 Same as C45 C-0065 R47 Resistor, composition, R-1625

CR2/CR5 |{Diode, germanium, type 1N270 CR-0047 100 ohms, 1W, 5%

CRE Diode, silicon, type 1N4454 CR-0705 R48 Same as R17 R-0030

CR7,CRB |Same as CR2 CR-0047 RS0 Resistar, composition, R-0029

CR9 Diode, zener, type TN4738A CR-0351 2.7K, 1/4W, 10%

CR10/CR14|Same as CR6 CR-0705 R51 Resistor, camposition, R-0031

J24/325 Connector, receptacie J0031 39K, 1/4w, 10%

L2 Choke, RF, 1 MH L-0050 RS2 Resistor, camposition, R-0002

L4 Inductor, transformer 162-0165 15 oehms, 1/4W, 10%

P23 Connector, right-angle, P-0340 RS3 Resistor, compasition, R0212
multi-pin 100 ohms, 1W, 10%

Q3 Transistor, type 2N4916 Q-0360 R54, R55 | Resistor, 100 ohms, 1% R-3741

Q4 Transistor, type 2N652 Q-0020 Resistor, variable, R-3106

Qs Transistor, type 2N3644 Q0315 500 ohms, 1W, 10%

Qs/Q8 Same as Q4 Q-0020 R57, R58 | Resistor, 681 ohms, 1% R-3743

Qg Transistor, type 2N3638 Q-0306 R59/R62 Same as R54 R-3741

Q1o Transistor, type 2N4916 Q0360 R63, R64 | Resistor, 221 ohms, 1% R-3742

R1 Resistor, compaosition, R-0024 R65, R66 | Resistor, 5620 ochms, 1% R-3744
1K 1/4w, 10% R67 Same as R21 R-0028

R17 Resistor, compasition, R-0030 RE8 Resistor, compaositian, /-0017
33K, 1/4W, 10% Z70 chms, 1/4W, 10%

R18, R19 |Resistor, composition, R-D026 RE3 Resistor, composition, R-0025
1.5K. 1/4W, 10% 1.2K, 1/4W, 10%

R20 Resistor, compaosition, R-0034 R70 Same as R17 R-0030
6.8K. 174w, 10% R71 Resistor, composition, R-0028

R21 Hesistor, composition, R-0028 27K, 1/4W, 10% :
22K, 1/4W, 10% R72 Resistor, compaosition, R-0036

R22 Same as R17 R-0030 10K, 1/4wW, 10%

R23 Resistor, composition, R-0023 T3,.75 Transformer 162-0811
820 chms, 1/4W, 10% T8 Transiormer 162-0162

R24 Same as R18 R-0026 T7 Transformer 162-0166

R25 Resistor, composition, R-0038 T8 Transformer 162-0162
15K, 1/4W, 10%

R26 Resistor, compasition, R-0021 -08- VFO ASSEMBLY 16205
560 ohms, 1/4W, 10% A

R27 Rg;':‘:;;:?gﬁ':‘gg‘ R003 1 c1 Capa:itor. variab!e, .B-18 pF C-2561

R28 Same as R25 R-0038 e c"1°°?.“°2'£:, ffgg‘v"f' c-2210

. Py Jdur,
R29 ngo;;mmsp;smon, R-1277 & Capacitor, porcelain, 2208
R]30 Th . 2 (] 5 1390 pF, 300 VDCW, 2%
ermistor, 1K at 25°C R-3167 ca Canasci § =
2 pacitor, dipped-mica, C-0176

R31 Resistor, compositian, R-D037 8200 pF. 500 VDCW, 5%

35 <z 2% 1/aW, 10% iR cs Same as C2 ' c-2210
£330, COMBONTIon.. c6 Capacitor, tantalum, 162-0273
56K, 1/4W, 10% 15 uF, 20 VDCW

R33 Resistor, composition, R-0028 - ag o 2B VD e
2.2K, 1/4W, 10% "
ENTER CHANGE DATA ENTER CHANGE DATA
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PARTS LIST
REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
c8 Capacitor, mylar, C-2108 C15, C16 Same as C7 c-2210
,0047 uF, 100 VDCW ci7,Ci8 Capacitor, ceramic, C-0001
cs Same as C2 c.2210 .001 uF, 500 VDCW
ci10 Sameas C8 C-2108 L1 Inductor, 47 uH L-0060
c11 Capacitor, dipped-mica, C-2495 L2 Inductor, 1000 uH L-0050
430 pF, 500 VDCW, 5% al Transistor, type 2N4316 0-0360
(o4 Capacitor, ceramic, C4049 Q2/Q4 Transistor, type 2N3304 Q-0381
81 pF, 500 VOCW, 2% R1,R2 Resistor, composition, R-0038
c13 Capaajrgor% variable, C-4064 15K, 1/4W, 10%
1. P i mpaosition R-0028
ci4 Same as C6 1620273 e e o
CR1 Diode, zener, type 1N4737A CR-0073 R4 Resistor, composition, R-0018
L1 Coil L-0510 330 ohms, 1/4W, 10%
Lz Coii Assembly 162-0163 R6, R7 Resistor, composition, R-0037
Qil/Q4 Transistor, type 2N4916 Q-0360 12K, 1/aW, 10%
R1, R2 Resistor, compasitian, R-0024 A8 Resistor, composition, ]R-0024
1K, 1/4W, 10% . 1K, 1/4W, 10%
R3 Resistor, composition, R-0030 R, R10 | Resistor, composition, R-0008
33K 1/4W, 10% 47 ohms, 1/4W, 10%
R4 Resistor, composition, R-0029 R11 Resistor, composition, R-0010
27K, 1/4W, 10% 68 ohms, 1/4W, 10%
/5 Resistor, composition, R-00335 R12 Resistor, composition, R-0011
B.2K, 1/4W. 10% 82 chms, 1/4W, 10%
RE Resistor, composition, R-0016 R13 Resistor, camposition, R-0020
220 chms, 1/4W, 10% 470 ohms, 1/4W, 10%
R7 Porentiometer, 500 ohms, R-3361 Ri4 Resistor, compotition, R-0018
1w, 10% 390 ohms, 1/4W, 10%
Re Same as R3 . R-0030 R15 Aesistor, compaosition, R-0016
R9 Resistor, compasitian, R-0038 220 ohms, 1/4W, 10%
15K, 1/4W, 10% 51 Switch 162-1003
R10 Resistor, composition, R-0020 Y1 Crystal, 3.247 MHz Y-0450
470 ohms, 1/4W, 10% Y2 Crystal, 4.247 MHz Y-0451
R11 Resistor, compasition, R-0012 v3 Crystl,-5.247 MHz Y-0452
100 ohms, 1/4W, 10% Ya Crystal, 6247 MH2 Y-0455
R12 Resistor, composition, R-0016 5 Crysral, 7.247 MHz Y-0454
220 ohms, 1/4W, 10% Y6 Crystal, 8.247 MHz ¥-0465
R13 Same as R3 g R-0030 Y7 Crystal, 9.247 MHz Y-0466
R14 Resistor, composition, R-0036 ve Crystal, 10,247 MHz Y-0467
10K, 1/4wW, 10% Y3 Crystal, 11.247 MHz Y-0468
R15 SameasR1 R-Ofad Y10 Crystal, 12,247 MHz ¥-0489
R16 Resistor, compasition, R-0007 Y11 Crystal, 13.247 MHz Y-0470
&t R39_0'""5- /4w, 10% £:5600 Y12 Crystal, 14,247 MHz Y-0471
esistor, compaositian, Y-0472
56 ohms, 1/4W, 10% oua e S, 15,07 -
R18 Resistar, compositicn,
3.3K. 1/4W, 10% 11 L kxszsg:n?tl‘;ATOR 162-1150
T Coil Assembly 1620158
i ipped-mi c0137
b, MEGAHERTZ OSCILLATOR | 1621000 c1 e
ASSEMBLY c2 Capacitor, dipped-mica, Cc-0124
. 82 pF, 500 VDCW, 5%
ci/ca Capacitor, variable, 7-25 pF C-2301 ca Capacitor, varisble, 7-25 pF c.2304
cs Capacitor, variable, 2.5-11 pF C-2300 ca Capacitor, dipped-mica, c.0113
C6 Capacitor, ceramic, temp C-1375 33 pF, 500 VDCW, 5%
compensating, 27 pF, 5%, Cs, C6 Capacitor, ceramic, c.2210
500 VDCW, N750 .1 uF, 25 VDCW
c7 Capacitor, ceramic, c-2210 c7 Capacitor, dipped-mica, C-0131
.1 uF, 25 VDCW 160 pF, 500 VDCW, 5%
c8 Capacitor, dipped-mica, C-0137 cs Same as CS c-2210
270 pF, 5%, 500 VDCW c9 Capacitor, dipped-mica, C-2503
cs Capacitor, dipoeg-rc;%w c0152 820 pF, 300 VDCW, 2%
100 pF, 5%, 50 itor, dipped-mica, c-2505
cio Capacitor, dipped-mica, c0122 cio c?gggtpp, gigo VDCW, 2%
68 pF, 5%, 500 VDCW L1 Inductor, 240 uH L0052
Ci1,C12 | Sameas C7 c-2210 L2 Inductor, 1 uH L-0054
g}g gmc als cs ; 2-0137 ol Transistor, type 2N4S16 Q-0360
pacitor, ceramic, -0065 > 5
O . 400 VOCW az2 Transistor, type 2N4124 Q038
ENTER CHANGE DATA ENTER CHANGE DATA




PARTS LIST
REF ‘ REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
R1 Resistor, compaosition, R-1277 Y6 Crystal, 1.8065 MHz Y-0605
15K, 1/4W, 5% Y7 Crystal, 1.8165 MHz Y-0605
R2 Resistor, composition, R-1257 Y8 Crystal, 1.8265 MHz Y-0607
22K, 1/4W, 5% Y8 Crystal, 1.83565 MHz Y-0608
R3 Resistor, composition, R-1275 Y10 Crystal, 1.8465 MHz Y-0608
12K, 174W, 5%
R4 Aesistor, compaosition, R-1201 5 1 kHz OSCILLATOR
10 chms, 1/4W, 5% - 162-1300
RS Resistor, composition, R-1239 ASSEMBLY
HE o OpEe T DN " c1, 2 Capacitor, ceramic, c-0065
R7, R8 Resistor, composition, R-1241 - -01 uF, 150 VDCW
470 ohms, 1/4W, 5% Copaciion, Paper. C-2601
RY Same 2z R1 R-1277 o 22 ul '5"6"0‘:‘” 2 i
R10 Resistor, composition, R-1235 Capacitor, dipped-mica, =
270 ohms, 1/4W, 5% 75 pF, 500 VDCW, 5%
R11 Resistor, compoition, R-1233 s Ca‘m?(%rgg%% c-o063
220 ohms, 1/4W, 5% o5 s Ak s C.0085
3 Switch wafer 162-1160 TEBY L 2
Y1 Cryszal, 6.147 MHz v-0453 c7.C8 Capacitor, dipped-mica, C-0126
y2 Crystal, 6.247 MHz Y-0454 . 100 pF, 500 VDCW, 5% N
Y3 Crystal, 6.347 MHz Y-0456 e e C-000
Y4 Crystal, 6.447 MHz Y-0457 e T X
Y5 Crystal, 6.547 MHz Y-0458 c10 Capncnogbgn%ped-m:?* C-011u
Y6 Crystal, 6.647 MHz Y-0459 - &“3 PF. = ocd_w._ co131
Y7 Crystl, 6.747 MHz Y-0460 ,g?f“,?';sog“’fogl‘féx
Y8 Crystal, 6.847 MHz Y-0461 . Ca PLei Lt Ye
Yo Crystal, 6.947 MHz Y0462 ci12 pacitor, dipped-mica, c0133
Y10 Crystal, 7.047 MHz Y-0453 200 pF, 500 VDCW, 5%
: c13 Capacitor, dipped-mics, C0116
43 pF, S00 VDCW, 5%
12 10 kHz OSCILLATOR 162-1210 CR1,CR2 | Diode, germanium, type 1N270 CR-0047
ASSEMBLY L1, L2 Inductor, 390 uH L0075
3 L3 Inducter, 100 ¢H L0051
¢ Srpachon Tyl JOL0AF c-2102 L4 Inductor, 2.7 uH L0077
) . L5 gpas L3 L0051
c2 nga\?s%:.” ceramic, .01 uF, C-43952 ai Transistor, 2N4816 Q0360
cs. C8 Same as C1 2102 az Transistor, 2ZN3804 0-0361
C7.C8 Capacitar, ceramic, C-2210 £ gg o e
.1 uF, 25 VDCW . Snheick s SN
L1, L2 Inductor, 4.7 uH L-0056 At Resistor, compasition, R-0038
L3 Inductor, 240 uH  ° L-0052 A L Mt € s
Q1 Transistor, type 2N4316 Q-0360 leféog.l?m%s;lnn,
Q2 Trapsinor. type 2_N41 24 Q0385 R3 Same és a1 R.0038
AL R{‘;‘? ':" ,:o‘;\%q:non, R-1259 R4 staiémr. l:anll;:“mi!iog% R-0018
. 4 g ohms, w, 1
R2 Rg;;‘ :g‘ﬂio Ty:;;"g;’ G RS Resistor, composition, R-0024
! . 1740, 1K, 1/4W, 10%
R3 Rgix::‘.\ scc;r;amng;n. R-1215 R7 Resistor, composition, 8-0035
R4 Resistor, compasition, R-1281 A8 RB.:_’K, AW, 10% R-00
22K, 1/4W, 5% 470 ghims, 174W, 10% )
RS Resistor, compesition, R-1257 R9/R10 | Assistor. compositicn, R-0034
2K, . 5% 8K, 1/4W, 10%
RE a;‘g‘.g”, Earpostion: R-1267 R11/R12 | Resistor, compesition, R-0036
-6 5% 10K, 1/4W, 10%
R7 PeSstor, o mpos o R13 Resistor, compesition, R-0026
A » 1AW, | 1.5K, 1/4W, 10%
R8 Raéu;t:;ﬂt:lmg;. R-1247 R14 Resistor, composition, R-0018
RS Resistor, compaosition, R-1207 R1S 5330 ohr;a,sl 14w, 10% R-0026
10 ohms, 1/4W, 5% bt a ;
s1 Switch wa'fer - 162-1165 R16 Resistor, compasition, R-0030
vi Crystal, 1.7565 MHz ¥-0600 a17 SN M, L s
Y2 Crystal, 1.7665 MHz ¥-0601 bl S g
¥3 Crystal, 1.7765 MHz ¥-0602 Ri8 Aiistor, sormpsitier. R-0034
. 1. 8K, 1/aW, 1
Ho | i e I I P P noors

ENTER CHANGE DATA

ENTER CHANGE DATA
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PARTS LIST
REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
R20 Resistor, compaosition, R-0008 R2 Resistor, composition, R-0035
47 ohms, 174W, 10% B.2K, 1/4W, 10%
R21 Resistor, composition, R-G004 R3 Resistor, composition, R-0017
22 ohms, 1/4W, 10% 270 ohms, 1/4W, 10%
R22 Resistor, composition, ]0017 R4 FAesistor, composition, R-0014
270 ohms, 1/4W, 10% 150 chms, 1/4W, 10%
S1 Switch 162-1308 RS Resistor, composition, R-0038
Y1 Crystal, 1579.0 kHz Y-0651 15K, 1/4W, 10%
Y2 Crystal, 1581.0 kHz Y-0642 R& Porentiometer, 500 ohms, RA-3381
Y3 Crystal, 1583.0 kHz Y-0643 iw, 10%
Y4 Crystal, 1585.0 kHz Y-0644 R7 Resistor, compasition, R-0025
Y5 Crystal, 1587.0 kHz Y-0645 1.2K, 1/4W, 10%
Y6 Cryswal, 1589.0 kHz Y-0646 Ra Resistor,compaosition, R-0026
Y7 Crystal, 1581.0 kHz Y-0647 1.5K, 1/4w, 10%
Y8 Cryswl, 1593.0 kHz Y-0648 RS Aesistor, compasition, R-0028
Y9 Crystal, 1585.0 kHz Y-0648 T 2.2K, 1/4W, 10%
Yi0 Crystal, 1587.0 kHz Y-0650
AUDIO AMPLIFIER
A8 ALC CIRCUIT - 17 ASSEMBLY 162-1700
ASSEMBLY
c1 Capacitor, tantalum, 1620273
ci Capacitor, ceramic, .007 uF, C-0001 15uF, 20 VvDCW
10%, 500 VDCW c2 Capacitor, ceramic, c-0058
c2 Capacitor, Electrolytic, 15 uF, C-5B32 0.47 uF, +85-20%, 10 VDCW
20%, 20 VDCW c3 Capacitor, tantalum, C-5838
3 Capacitor, Film, .22 uF, C-0820 33 uF, 20%, 10 VDCW
20%, 200 VDCW ca Capacitor, electrolytic, C-4162
c4 Capacitor, Tantalum, 10 uF, Cc56327 580 uF, 15 VDCW
20%.10 vDCW cs Capacitor, plastic, .022 uF, c2116
o5} Capacitor, Tantalum, 22 uF, c5439 100 VDCwW, 10%
20%, 25 VDCW Cs, C7 Capacitor, ceramic, C-0065
CcR1 Diode, type 1N4454 CR-0705 .01 uF, 150 VDCW
CR2 Diode, type 1N4454 CR-0705 cs Same as C1 162-0273
CR3 Diode,type 1N40D4 CR-0725 ce Capacitor, ceramic, .022 C-3306
CR4 Diode, type 1N4004 CR-0725 +60% - 40%; 150 VDCW
m Transistor, type 2N4916 Q-0360 CR1 Diode, silicon, type TN4454 CR-0705
Q2 Transistor, type 2N3904 Q-0361 CR2 Diode, 1ype IN270 CR-0047
"1 Resistor, composition, R-1269 o Transistor, type 2N3642 Q0320
6.8K, 1/4w, 5% 3 Q2 Transisior, type 2N3638 Q0306
R2 Resister, composition, R-1301 Qs Same as Q1 Q0320
150K, 1/4W, 5% Q4 Same as Q2 Q0306
R3 Resistor, composition, R-1225 Qs Transistor, type 2NA918 Q-0337
100 ohms, 1/4W, 5% 06 Transistor, type 2N4921 Q0334
R4 Resistor, camposition R-1311 R1 Resistor, compaesition, R-1471
390K, 1/4W, 5% 8.2K, 1/2W, 5%
RS Resistor, composition, R-1301 R2Z Resistor, compasition, R-1473
150K, 1/4W, 5% 10K, 1/2W, 5%
R6 Resistor, composition, R-1289 R3 Resistor, composition, R-1461
47K, 1/4W, 5% 3.3K, 1/2W,. 5%
R7 HAesistor, composition, R-1225 R& Resistor, compesition, R-0126
100 ohms, 1/4W, 5% 1.5K, 1/2W, 10%
RS Resister, compesition, R-0112
16 ACC CIRCUIT S 100 ohms, 1/2W, 10% a4
= 162- R7 Resistor, compaosition, R-1
ASSEMBLY : 1K, 1/2W, 5% i
ci Capacitor, tantalum, C-5839 R Resistor, compasition,
2 33 uF, 20 VDCW e 1K, 1/2W, 10%
Capacitor, tantalum,
- 15 uF, 20 VDCW S 20-23 FREQUENCY STANDARD
Capacitor, ceramic, ' %
.ﬁ'.t:, 25 VOCW {20) Frequency Standard, 591-2060
CR1 Diode, silicon, type 1N4001 CR-0043 (1 partin 105)
(s}} Transistor, type 2N3565 Q-0311
Q2 Transistor, type 2N3565 Q0311
R1 Resistor, composition, R-0030

3.3K, 1/aW, 10%

ENTER CHANGE DATA

ENTER CHANGE DATA
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0 PARTS LIST
REF REF
DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
- 13.5 VDC POWER - R1 R%"‘aozﬂvfoi"npontlon. R-0336
g 162-1 R2 Resistor, Composition,
MODULE & R1QK' A, ‘l’b% ; R-0036
DC Power Cable, 15 foot 162-1812 TBK 174w To% R-0038
c1 Capacitor, mylar, 0.47 uF, c-08CS R4 Resistor, composition, R-0032
100 VDCW 47K, 1/4W, 1
c2.c3 Capacitor, tantalum, c-2851 RS Resistor, composition, R-00C0
150 uF, 30 VDCW - i ot /W, 0%
c4, C5 Cag:a:itor, ceramic, c-0003 s"é”ém;' gw“;ggwnr R-0033
.01 uF, 500 VDCW R7 i 2 . e
CR1,CR2 | Diode, silican, type 1N40OT CR-0043 Fiesiiior composition, R-0025
Fi Fuse, 25A F-OODlg
K1 Relay, 12VDC K0l
Q1,02 | Transintor, type MHT-1851 00316 ACCESSORIES
N | Eow = T D L
. ’\ % = anusl Antenna Coupler -
R2 PABMGNEOS: iRV, R3214 RF-302R | Remote Controlled
. 2 niennd Coupler
R3 o R031) RF-305  |Shockmount Base for 162-0010
ohms, 2W, 10%
T Transformer, power 162-0170 RF-301 and AF-302
» PO 3 RF-305A  |Shackmount Base for 425-0005
26.0 VDC POWER e Lonty
RE-304 162-1800 - Air Filter for RF-305 162-2005
MODULE and 305A
RF-3058 Shockmount Base for 4250006
DC Power Cable, 15 foot 162-1812 RF-302 only
c1/Cc3 Capacitor, tantalum, Cc-2851 RF~306 Air Filter Assembly for 162-0025
150 uF, 30 VDCW use directiy with RF-301
ca Capacitor, ceramic; C-0063 AF-307 Remorte Contrel Unit 3560000
0.1 uF, 75 VDCW RF~308 Running Spare Pars Kit 162-2251
CR1/CR3 Diode, silicon, type 1N4001 CR-0043 RF-309 Depot Spare Parts Kit 162-2252
CRa4, CR5 | Diode, siticon, type 3A100 CR-0072 RF-311 Comprehensive Spare Parts Kit 162-2253
CR6, CA7 | Diode, silicon, type 1IN2071 CR-00M RF-318 Extension Cable Test Set 162-3000
CRB Diode, zener, type IN1371A CR-0041 RF-318 CW Hand Key
CRY/CR12| Same 25 CR1 CR-0043 RF-334A Doublet Antenna Kit 162-2700
K1 Helay, 24 VDC K-0047 RF-3001 Headset 591-2752
Q1, Q2 Transistor type DST 8743 0-0358 RF-3002 Headset with boom microphone 581-2753
R1 Resistor, composition, R-0126 RF-3005 Tweo Way Audio Adapter 591-2754
1.5K, 1/2w, 10% SB-VS Vertical § foot Whip
R2 Hesistor, composition, R-0Z36 Antenna Kit
10K, 1W, 10% ) SB-V16 Vertical 16 foot fiberglass 100-013D
R3 Resistor, wirewound R-3200 Whip Antenna Kit
2.7 ohms, 10W (feedthrough base)
R4 Resistor, wirewound, R-3214 S8-V16 Vertical 16 foot fiberglass 100-0191
1.5 ahms, 10W Whip Antenna Kit
RS, A6 Resistor, composition, R-0077 [flange basel
4.7 ohms, 1/4W, 10% SB-V16A Vertical 16 foor fiberglass 100-3000
R7 Porentiometer, 100 ochms, 162-1818 Whip Antenna Kit
5w, 10% SB-v3s Vertical 35 foor fiberglass 100-0192
™ Transformer power 162-C171 Whip Antenna Kit
{feedthrough base)
055 RECEIVER PROTECTOR 162-0550 SB8-V35 Vertical 35 foor fiberglass 100-0193
Whip Antenna Kit
[flange base]
c1 Capacitor, feedthrough, 2400 pF 162-0270 SB-V35A Verticat 35 foat aluminum 100-3002
c2 Capacitor, tantalum, C-5850 Whip Antenna Kit
220 uF, 10 VDCW S8-A75/150| 75 foot or 150 foot Long 100-0125
Cc3 Capacitor, ceramic. C-0002 Wire Antenna Kit
.005 uF, VDCW
CR1/CR2 | Dicde, silicon, 1ype 1N&454 CR-0705 REPLACEMENT HARDWARE
K1 Relay, DPDT, 12 VDC K-0065
L1 Inductar, 33 uk L-00B8 - Case [RF-301 only) 162-0111
Q1 Transistor, type 2N3904 Q-0361 - Case [RF-301A only) 4250111
Q2 Transistar, type 2N3904 Q0361 - Front handles (RF-301 enty) H.4287

ENTER CHANGE DATA

ENTER CHANGE DATA

713



]

PARTS LIST
REF REF

DESIG DESCRIPTION RF P/N DESIG DESCRIPTION RF P/N
- Rear handle H-4286 - PA TUNE Knob MP-10B1
s 1kHz Knob 162-0066 - PA TUNE Skirt 162-0067
- 10 kHz Knab 162-0065 - PRESELECTOR Knob MP-1081
- 100 kHz Knob 162-0065 - PRESELECTOR Skirt 162.0067
- 1000 xHz Knob 162-D064 - Locking thumbscraw 162-0333
- FUNCTION Kncb MP-1080 - Skirt washer 162-0332
= RF GAIN Knob MP-0000 - PA Top cover plate 162-00B3
- TRANSMIT AUDIO Knob MP-0000 - Mierophone assembly, dynamic 162-0020
- RECEIVE AUDIO Knob MP-0000

ENTER CHANGE DATA

ENTER CHANGE DATA
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SECTION 8
CIRCUIT DIAGRAMS

NOTES

B8-1/8-2
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2andswiteh — Sect. B [162.0207)

Bandswitch — Sect, A (162.0206)

RE Amplifier (162-0260)

= R
=7 3 -.1\‘1‘!}%“;&:
WA L b 3 .:‘;: &
- iy, [k zi'

il N

)

Bandswitch — Sect. D (162.0209)

208)

Bandswitch — Secr. C (1620

Coil 3gard [162-0230)
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Figure 8.3 — Divider/Specirum Generator Parts Location
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Figure 8.5 ~ 11.6 MHz Error Mixer Pzrts Loczation
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Figure 8.15 — VFO Parts Location



Figure 8.15 — VFO Parts Location
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Figure B.19 — 100 kHz Oscillator Parts Location
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Figure 8.271 — 10 kHz Oscillator Parts Location
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Figure 8.25 — ALC Parts Location
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Figure 8.27 — ACC Parts Location
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Figure 8.35 — Receiver Protector Assembly Schematic Diagram
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MITTER, RADIO. COUPLER, ANTENNA
CU-I1782 / GRC-165

RECEIVER-TRANS!
RT-902 / GRC-165

MICROPHONE,
MAGNETIC
M-1437GR

MOUNTING MOUNTING
MT-3975/GRC-165 MT-3976 /GRC-165

CABLE ASSEMBLY,
RADIO FREQUENCY
€G-3457/U (6 FT 3IN)

LEAD, ELECTRICAL CABLE ASSEMBLY, CABLE ASSEMBLY, CABLE ASSEMBLY, LEAD, ELECTRICAL
CX-10817/U (2FT 6IN.) POWER, ELECTRICAL POWER, ELECTRICAL POWER, ELECTRICAL
CX-10820/GR {20 FT)  CX- i0B21/GR (20FT)  Cx-10822 /U (20 FT)

TM5820-759+«12-2

Figure 1-1. Radio Set AN/GRC-165, less running spares.
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CHAPTER 1
INTRODUCTION

Section 1. GENERAL
Qet C-T648/GRC-165 (fig. 1-2), and covers their

1-1. Scope
a. This manual describes Radio Set AN/ installation, operation, troubleshooting, and or-
GRC-165 (radio set) (fig. 1-1) and Control, Radio ganizational maintenance. Tt also includes instrue-

CONTROL, RADIO SET
C-7648/GRC-165

HANDSET
H-280/GRC-165

CABLE ASSEMBLY,
SPECIAL PURPOSE, ELECTRICAL
Cx-10823/U (92 FT)

TM5820-759-12-3

Figure 1-2. Control, Radio Set C-7648/GRC-165.
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TM5820-759-12-6

Figure 2-8. Radio Set AN/GRC-165, typical trailer installation

try several locations within the general area and
select the one that provides best signal reception
from the desired stations.

2-5. Ranging

a. Under most conditions, a reliable communica-
tions range of 80 miles is provided by the radio
set. Greater ranges require using the current
propagation conditions to their full advantage as
well as providing a good antenna and site. Both
groundwave propagation and skywave propaga-
tion should be used for their advantages, and each
should be considered when the operating frequen-
cies are selected.

b. The groundwave propagation range, which is
nominally 30 miles, can be increased to 100 miles

by using the lowest available frequency and the
longest antenna, such as either a 35-foot whip an-
tenna, or a straight wire antenna, The longwire
antenna length is determined by the following
equation:

490

Length (in feet) =g ency Mz

¢. Skywave propagation refers to RF signals re-
flected back to the earth from the ionosphere. This
enables communications over distances greater
than would be possible with groundwave propaga-
tion. When using skywave propagation, always
start with the highest available frequency and
work down the frequency range until contact is
made. Since the ionosphere changes with the time
of day, daytime frequencies will be higher than

2-5
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Control, indicator, or connector

Speaker
RECEIVE AUDIO control
TRANSMIT AUDIO control

to loeal keying.

For monitoring audio signals loecally.
Adjusts local received audio level,
Adjusts transmitter drive level.

Function
Mode Aclion
Transmile o o= owonicans Indicates transmitter power output.
ROCAIVE . o moncon Indicates received signal strength.
Swifeh porition Equipment reaponse
LOCAL. ... ........... Permitslocal keying at HANDSET connector only.
LOCAL/REMOTE....... Allows remote keying (at REMOTE connector) in addition

METER

SPEAKER

=

™~

O

HEADPHONE

KEYLINE f‘ﬁ@ )
LOCAL

LOCAL /REMOTE| / \
(31107

TRANSMIT AUDIO RECEIVE AUDIO
.

FREQUENCY

KiLOC LES

/ \ oN oN e’
-
. L]
. .
! ) SPEAKER  NOISE  e—a
D SWITCH  LIMITER  RF GAIN
FUNCTION
Q Q usB LsB
3 sTeY aM
OFF. cw
9

—1

3-2

—
PRESELECTOR
LOCK

IC00 KHx CONTROL

Figure 8-1.

10 KHz CONTROL

100 KHz CONTROL

I KH: CONTROL

Receiver-Transmitter, Radio RT-902/GRC-165 front penel.

TM5820-759-12-3
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(% %
5 6
4
3 8
2 9
1 10
COARSE TUNE
FORWARD REFLECTED
POWER POWER
LOAD FINE
COUNTER TUNE
~.
o - | | COUNTER
(0[0]0] [0]0]0) i
LOAD FINE TUNE
[ 1 r 1
METER TMS5820-759-12-11

SWITCH

Figure 3-3. Coupler, Antenna CU-1782/GRC-163, front panel.

a. Antenna Coupler Front Panel Switches, Controls, and Indicators (fig. 3-3).

Control, indicalor, or conneelor

Function

COURSE TUNE switeh_____________
LOADcontrol. ... . . __________
Load counter__.______ . ... .....----
FINE TUNE control __ __________....
Fine tune counter. .. _____________
Meter switeh___________ .. ... ... .-

Meatorsssorpsssasnuansanaraana o

Selects a fixed element in matching network.

Vernier control for tuning to resonance in matching network.
Digital readout of LOAD control position.

Adjusts matching network to minimize reflected power.
Digital readout of FINE TUNE control position.

Selects meter to indicate forward or reflected power.

Indicates range of forward and reflected power.

3-4
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% Asiemma coupler rear Panel Connectors (fig.3—4).

Funetion

- _____| Connects rt unit RT eable to antenna coupler.

_| Connects antenna lead-in to antenna coupler.

_| Connects external ground to antenna coupler.

SPEAKER FUNCTION

® o, SWITCH
— / !
r 4 T ?

GROUND

1| |'@ @ orr P
®

P |
| &

PARALLEL
SPEAKER HANDSET|
( ! VOLUME HANDSET

TM5820-759-12-13

Figure 8-5. Control Radio Set C-7648/
GRC-165, front panel.

3-4. Remote Control Switch, Control, Speaker,
and Connectors

(fig. 3-5)
The switches, control, speaker, and connectors of

the remote control and their function are listed
below.

Figure S—4. Coupler, Antenna cU-1782/

NOTE

THO820: 703212 The connector for the remote cable is lo-

cated at the rear of the remote control

GRC—165, front panel. and is not shown in figure 3-5.

Controls, and connectons

Function

VOLUME control and OFF switeh__ ..

HANDSET connector-_________...-

Funetion switch

Speaker. .. -
J2 connector (located at rear panel
(not shown})).

Switches remote control primary power and key line, and controls audio amplifier gain.
In OFF position, primary power is switched off and rt unit key line is open.
Provides remote handset, microphone, or hand key connections.

Swileh pogition Equipmenl response
SPEAKER v vamemes= Allows audio output from rt unit to speaker only.
HANDSET..._._......__ Allows audio output from rt unit to handset only.
PARALLEL_._______..__. Allowsaudiooutputfrom rt unit to both speaker and handset.

_| For monitoring audio output of rt unit.

Provides conneetion to remote cable for connecting rt unit to remaote control.

3-5
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Figure 5-1.

5-8. Cable Repair

Perform temporary repairs to all wires and cables
ssociated with the radio set. Tape all cuts, kinks,
ains, or frays with electrical tape. Repair
eaks by splicing. Splicing is accomplished by
ipping and soldering color coded wires together

TME820759-2-14.

Rt unit, top view, location of test lubrication points.

and wrapping each connection with tape. To splice
a coaxial cable, solder the inner conductors to-
gether and insulate by wrapping with tape. Next,
connect the outer braids with a short piece of
wire. Lightly solder the braid to the wire, while
avoiding excess heat, with a high capacity (100
watt, or larger) iron. Tape the entire splice.
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LUBRICATE
SHAFT
{HIDDEN)

__— TEST POINT A

TEST POINT B
& AN-215758Y

IKHz B o AR ° PR AT |
CONTROL. 5 : S » 2 0 - - TEST POINT C
: 3 +;Q‘2. ‘]-}.E"‘I

TEST POINT D
(PIN 2)

L3V AL

. 1S7
-
-

TM5820-759-12-15

Figure 5-2. Rt unit, bottom view, location of test and lubrication points.
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LUBRICATE
TM5820-759-12-16

Figure 5-3. Antenna coupler, lsft side, location of lubricction points.
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LUBRICATE
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Figure 5-4. Amntenna coupler, right side, location of lubrication points.

Section Il

5-9. General

Troubleshooting the radio set and the remote con-
trol iz based on the functional checks contained in
the monthly preventive maintenance checks and
services chart. To troubleshoot the equipment,
perform the procedures given in paragraph 5-5.
When an abnormal condition or result occurs, per-
form the checks and corrective measures given in

5-10. Organizational Troubleshooting Chart

TROUBLESHOOTING

the troubleshooting chart (para 5-10). Paragraph
5-12 gives tube checking instructions. If the
corrective measures do not correct the trouble,
higher category of maintenance is required. To re-
move the cover and to perform the equipment
tests and adjustments used during troubleshooting
procedures, refer to the instructions given in par-
agraph 5-11.

Item Trouble symptom
o.

Probable trouble

Checks und corrective measures

1| Binding controls. .o oocooooa -

--| Lack of lubrication

Lubricate unit (para 5-6). If trouble
still exists, higher category of main-
tenance is required.

2 l Rt unit tunes to spurious signals___._. PRESELECTOR control requires Adjust PRESELECTOR control
adjustment. (para 5-11d). If trouble still exists,
higher category of maintenance is
‘ . required.
8 Transmitter distortion, or short | Pa. bias requires adjustment. . _____..... Adjust pa. bias (para &-11c).

power amplifier tube life,

5-6



