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WARRANTY

“The Hallicrafter's Company warrants each new radio product manu-
factured by it to be free from defective material and workmanship
and agrees to remedy any such defect or to furnish ¢ new part in ex-
change for any part of any unit of its manufacture which under nor-
mal installation, use and scrvice discloses such defect, provided the
unit is delivered by the owner to our authorized radio dealer, whole-
saler, from whom purchased, or, authorized service center, intact, for
examination, with all transportation charges prepaid within ninety
days from the date of sule to ovriginal purchaser and provided that
such examination discloses in our judgment that it is thus defective.

This warranty does not extend to any of our radio products which
have been subjected to misuse, neglect, accident, incorrect wiring not
our own, improper installation, or to use in violation of instructions
furnished by us, nor extended to units which have been repaired or
altered outside of our factory or authorized service center, nor Lo cascs
where the serial number thereof has been removed, defaced or changed,
nor to accessories used therewith not of our own manufacture.
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Any part of a unit approved for remedy or exchange hereunder will
be remedied or exchanged by the authorized radio dealer or whole-
saler without charge to the owner,

This warranty is in licu of all other warranties expressed or implied
and no representative or person is authorized to assume for us any
other liability in connection with the sale of our radio products”

#he hallicraffers co. /}

A Subsidiary of Northrop Corporation
Q92-0145378
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SECTION |
GENERAL DESCRIPTION

1-1, INTRODUCTION. Hallicrafters Model SR-
400A (see figure 1) is a precision-built, high per-
formance transceiver of advanced design. Com-
plete coverage is provided for single-sideband
(8SB) and continuous wave (CW) operation in the
80-, 40-, 20-, 15-, and 10-meter amateur bands.
The transceiver utilizes 19 tubes, one voltage
regulator tube, one transistor, one integrated
circuit and 32 diodes in a double-conversion
heterodyning system for both transmission and
reception. A built-in 25-kHz cyrstal calibrator
provides accurate frequency calibration,

NOTE

Do not attempt to place the SR-400A in
operation before becoming familiar with
operating procedures contained in this
manual, Refer to Sections IIT and IV for
installation and operating instructions.

The SR-400A, with appropriate power supply
(Model PS-500A-AC or Model PS-500-DC), an-
tenna, key and microphone, represents a complete
desk-top or mobile amateur station.

A special feature of the SR-400A is the re-
ceiver incremental tuning control (RIT CON-
TROL). This control enables the operator to un-
lock the receiver frequency from the transmitter
and tune the receiver approximately 2 kHz above
or below the transmitter frequency without affect-
ing transmitter tuning. Reference markings on the
control provide the operator with a relative indi-
cation of receiver frequency.

Another useful design feature of the SR-400A
is the amplified automatic level control (AALC),
The AALC circuitry automatically prevents splat-
ter due to severe flat-topping of the final amplifier
signal by providing approximately 15 dB com-
pression atthe time flat-topping begins, The AALC
is used only in the transmit mode of operation.

156 - 017151

Figure 1, Model SR-400A Transceiver,
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Other features of the SR-400A include:

Noise blanker circuit operating ahead
of the IF filter for effective noise blank-
ing action,

Choice of voice operated transmission
(VOX) or push-to-talk (PTT) for SSB
operation, and a choice of manual or
automatic break-in control for CW
operation,

Upper sideband (USB) and lower side-
band (LSB) operation with common sup-~
pressed carrier frequency on all bands.

Sharp selectivity position for CW re-
ception: 200 Hz bandwidth at 6 dB.

Adjustable rejection notch filter to at-
tenuate interfering heterodynes and CW
signals,

Accurately calibrated variable fre-
quency oscillator (VFO) with excellent
mechanical and temperature stability.

Smooth, gear-driven tuning mechanism
with 1 kHz readout display.

Constant tuning rate on all bands.

Crystal lattice 1650-kHz filter with six
poles for optimum selectivity and
single-sideband response,

Product detector with crystal-control-
led beat frequency oscillator (BFO) in-
jection for maximum stability.

Keyed sidetone for monitoring CW
transmissions.

Excellent cross modulation and over-
load characteristics.

"S" meter for receiver, and RF output
(RFO), AALC, and plate current meter-
ing for transmitter tuning and operating
convenience.

Built-in 25-kHz, crystal-controlled
calibrator for exact dial calibration,

Accessory fan kit available for cooler,
more efficient operation,

Balance control adjustment to match
plate currents in the final amplifier
tubes.

Expanded scale PLATE MA meter for
precise PA idling current adjustment,.

@® AF input/output jacks for phone patch
operation,

® Rugged 6KD6 final amplifier tubes for
increased output power,

@® Provision for reception of station WwWV
for accurate frequency calibration,

1.2, TELEVISION INTERFERENCE (TVI) SUP-
PRESSION. The SR-400A Transceiver has been
designed and constructed to suppress spurious
radiation that may cause television interference.
The TVI problem was given full consideration in
the design and layout of the chassis. Components
have been specifically selected toavoidundesired
resonances and are arranged to preventparasitic
oscillations.

There are, however, some types of TVIthat
cannot be prevented within the transmitter itself,
This is particularly true in fringe reception areas.
In such cases, a good commercial low pass filter
connected at the transceiver antenna connector is
recommended. For a more complete discussion
of measures that may be used to handle special
problems of this type, refer to the "Radio Ama-
teur's Handbook" published by the American Radio
Relay League,

1-3. ACCESSORY ITEMS. The following items
are available to complement the SR-400A invari-
ous installations and operating modes.

PS-500A~AC Power Supply.

Styled as a companion unit to the SR-4004,
this power unit provides for base station opera-
tion from a 117/234 vac, 50- to 60-Hz power
source, The PS-500A-AC also contains a 4- x 6-
inch speaker having a voice frequency response
tailored to communications requirements.

@® All power and audio circuitry are cou-
pled between units by a multiconductor
cable with a 12-pin power plug.

® AC receptacle for HA-60 Blower Kit,

@® Solid-state silicon rectifiers are em-
ployed for cool, maintenance-free op-
eration.

@® Diode complement - nine silicon diodes.

@® Input power requirements -
105/125 Vac, 50-60 Hz
210/250 Vac, 50-60 Hz
Transmit: 700 watts (maximum)
Receive: 170 watts.

@® Dimensions (HWD) - 6-1/4 x 7-1/2 x
10 inches.

@® Net weight -~ 22 pounds.

@® Shipping weight - 28 pounds.
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PS-500-DC Power Supply.

This power supply is designed for out-of-
the-way engine compartment installations, per-
mitting mobile operation from a 12-Vdc power
source, The PS-500-DC requires a negative-
ground source supplying a nominal potential of
13.6 vdc under load.

@ Solid-state components are employed
for cool, maintenance-free operation.

@® Transistor and diode complement -
four transistors, two silicon bridge
rectifier units, one silicon diode
bias rectifier, and one protective
diode,

@® Input power requirements -
11.6-15,6 Vdec (13.6 Vdc nominal)
Transmit: 14 to 43 amperes (maxi-
mum)
Receive: 10 amperes,

® Dimensions (HWD) - 3-3/4 x 8-1/4 x
6 inches.

Net weight - 8-1/4 pounds.

Shipping weight ~ 10 pounds,

FRRRE Y o

HA-60 Ji

S8 J3 J2

J7

MR-400A Mobile Mounting Rack.

Designed to facilitate mobile installation of
the SR-400A, the mounting rack permits trans-
mission hump, floor, or under-dash mounting of
the transceiver, The quick release design of the
MR-400A assures ease in installing and remov-
ing the transceiver, All electrical interconnec-
tions between the power supply and the trans-
ceiver are provided on the mounting rack, The
side panels of the mounting rack fold and lock in
place when the transceiver is removed.

® Dimensions (HWD) -
7 x 15-3/4 x 8-1/2 inches (open)
7 x 15-3/4 x 3 inches (closed),

@® Net weight - 11 pounds,
® Shipping weight - 13 pounds,
HA-60 Blower Kit.

This unit is intended to provide increased
cooling of the SR-400A. The rear panel of the
transceiver is prepunched for the blower housing
and four mounting screws, Power for the HA-60
{figure 2) is obtained from the PS-500A-AC out-
put receptacle. The kit includes a quiet running
fan, finger guard, power cord with plug, and mount-
ing hardware. The use of the HA-60 is highly
recommended to obtain maximum tube life in the
P A stage.

PHONE PATCH INPUT

J4, P
156— 017153

Figure 2. Model SR-400A Transceiver (Rear View),
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HA-20 DX Adapter.

Styled to complement the SR-400A, the DX
adapter contains a VFO unit equal to the VFO in
the SR-400A and a VSWR bridge, The HA-20 pro~
vides the following functions when used with the
SR-400A.

@® Controls the transmit frequency while
the transceiver VFO controls the re-
ceive frequency.

@® Controls both transmit andreceive fre-
quencies (transceive).

@® Allows the operator to select aposition
that will provide a dual simultaneous
receive function, This feature permits
the operator to monitor any two fre-~
quencies or any given band simulta-
neously.

The VSWR bridge metering and forward/
reverse RF power switching are contained within

the DX adapter. The bridge module connected into
the antenna transmission line is designed to handle
the full peak envelope (PEP) output of the SR-400A.
With a continuous VSWR check available, the oper-
ator knows at all times whether the antenna sys-
tem is functioning properly,

The HA-20 contains its own power supply
and operates from a 117 Vac, 60-Hz source. Con~
trol and signal circuits are coupled between the
DX adapter and transceiver by a multiconductor
cable and the ACCESSORY connector.

® DPower requirements - 117 Vac, 60 Hz,
20 watts,

® Dimensions (HWD) - 7 x 10-5/8 x 8
inches.

Net weight - 9 pounds,

Shipping weight - 12 pounds.
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SECTION I
SPECIFICATIONS

Table 1. Tubes and Functions.

REFERENCE | TUBE REFERENCE TUBE
SYMBOL TYPES FUNCTION SYMBOL TYPES FUNCTION
V1 12DK6 | Receiver RF amplifier Vil 6AWSBA | Secondtransmitter mix-
er and 25-kHz crystal
controlled oscillator
V2 7059 Receiver and trans- V12 7056 Heterodyne oscillator
mitter first mixer
V3 6HLS IF amplifier and AALC V13 12BA6 VFO
amplifier
v4 6AN8 | Second receiver mixer V14 12AT7 BFO/carrier oscillator
and VFO amplifier and third MIC ampli-
fier
V5 7059 Noise amplifier and V15 6AQHA Audio output
pulse amplifier
V6 6GX6 First 1650-kHz IF am~ V16 6KD6 Transmitter power am-
plifier and blanker plifier
A4 7059 Second 1650-kHz IF am- V17 6KD6 Transmitter power am-
plifier and side tone plifier
amplifier
\'4:] 7059 AGC amplifier and V18 7558 Transmitter driver
meter amplifier
V9 12AT7 | Product detector and V19 12AT7 First MIC amplifier and
first audio ampli- second MIC amplifier
fier
V10 0A2 Voltage regulator V20 12AT7 VOX amplifier and re-
lay amplifier
Table 2. General Specifications.
Tuning Ranges . . ... ......0.0vevu.. Full frequency coverage of the amateur bands in eight

ranges as follows:

Band (meters)

Frequency (MHz)

80
40
20
15
10
10
10
10

3.5to0 4.0

7.0to 1.5
14,0 to 14.5
21.0 to 21.5
28.0 to 28.5
28.5 to 29.0
29.0 to 29.5
29.5 to 30.0
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Table 2. General Specifications (Contd).

Heterodyne Oscillator Crystals. ........ Type CR-18A/U in HC 6/U Holder

Range (MHz) Frequency (kHz)

3.5~4.0 10,000,000

7.0-7.5 13,500.000
14,0-14.5 10,250,000
21,0-21,5 13,750.000
28.0-28.5 17,250,000 (crystal not supplied)
28.5-29.0 17,500,000
29.0-29.5 17,750.000 (crystal not supplied)
29,5-30.0 18,000.000 (crystal not supplied)

Typesof emission. , . . .............. SSB - selectable USB/LSB with suppressed carrier
CW - keyed RF carrier

Frequencycontrol. . . ............... Self-contained VFO for transmit and receive modes:
Separate transmitter frequency control available with
Model HA-20 DX Adapter unit

Transmissioncontrol .............. . Single-sideband operation:
MOX - manual (push-to-talk)
VOX - voice control

CW operation:
MOX - manual
VOX - automatic break-in

Dial calibration ,...... e e e e e 1-kHz increments, 500-kHz tuning range

Calibration accuracy. . ... ...coovewe.. Less than 2-kHz error across the dial after indexing at
high frequency end of the dial; band-to-band cali-
bration error less then +2 kHz

Internal 25-kHz, crystal-controlled calibrator

Frequency stability. . ............... Less than 250-Hz drift in first hour, after a 15-minute
warmup, and less than 100 Hz per hour thereafter
Tube complement . . ................ 19 tubes plus one voltage regulator tube
Diode, transistor, and integrated
circuit complement . . ............. 32 diodes, one transistor, and one integrated circuit
Connector data, ...........¢0000uuu.. Front Panel

MIC connector - Amphenol type 80-MC2M
PHONES jack - standard 1/4~inch, two-connector
phone plug

Rear Cabinet

KEY jack - standard 1/4-inch, two-conductor phone
plug

COMMON OR TRANS ONLY ANTENNA connector -
Mil. No. PL~-259 (49190) UHF series or standard
RCA type phono jack

REC ONLY ANTENNA connector - standard RCA type
phone jack
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Table 2. General Specifications (Contd).

AUDIO (500 OHMS) connector - standard RCA type
phono jack

PHONE PATCH connector - standard RCA type
phono jack

POWER connector -~ Cinch-Jones type S-312-CCTL
(12-pin receptacle)

ACCESSORY connector - Amphenol type 86-PM11
(11-pin socket)

Powersupply. ........c.i ... Model PS-500A-AC for 117/234 Vac, 50-60 Hz,
base station operation

Model PS-500-DC for 12-Vdc, mobile operation

Construction . .............. s aeaes Light-weight aluminum
Dimensions (HWD) ........... e 6-1/2 x 15 x 13 inches
Netweight, . ..................... 18 pounds
Shipping weight. . .. ................ 22 pounds

Table 3. Transmitter Specifications.

Powerinput, ............... et SSB - 550 watts PEP maximum
*CW - 350 watts maximum

Poweroutput..................... SSB - 275 watts PEP minimum (slightly lower on the
15~ and 10-meter bands)
*CW - 175 watts minimum (slightly lower on the 15-
and 10-meter bands)

Output impedance . ............... . . 50 ohms nominal; adjustable, 40 to 70 ohms
essentially non-reactive

Type of sideband generation......... . . Solid-state modulator with a 1650-kHz, 6~pnle crystal
filter (nominal 3 dB bandwidth - 2.1 kHz)

Microphoneinput . ................. High impedance; input sensitivity of 5 mV or less for
rated PEP output

Audio response, overall. . ............ 500 to 2400 Hz (6 dB)

Distortion products. . ............... Intermodulation - 30 dB below PEP

Unwanted sideband rejection. . ......... 40 dB below desired output at 500~ to 2500-Hz input
Carrier suppression . . .............. 50 dB below PEP output

Spurious emission, . .............. .. 50 dB or more below PEP output (nonharmonic)
Harmonic suppression., . ............. 40 dB below PEP output

CWsidetone. . . ................... 700 Hz nominal

*CW drive (RF level) must be adjusted to not exceed a maximum current of 450 mA in order to ob-
tain rated power shown and be consistent with reasonable PA tube life. Actual single-tone test power
input can be run up to 450 Wdc input, and CW power output will be 200 to 275 W,
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Table 4. Receiver Specifications,

Antenma imput. . ................ « .. 50 ohms nominal

Audio output impedance . ...... eeeees. 3.2o0hms and 500 ohms

Sensitivity, .. ... e et s et et e e 1 microvolt or less for 20-dB signal-to-noise ratio
Audiooutput ..................... 1 watt with less than 10% distortion

Dual conversion system. . ............ First IF - 6 to 6.5 MHz

Second IF - 1650 kHz with crystal lattice filter
Crystal lattice filter . . .. ............ 6-pole, symmetrical passband; center frequency -
1651.4-kHz bandwidth - 2.1 kHz (3 dB),
4.2 xHz (60 dB)
SHARP CW filter - 200 Hz (6 dB)
Notch rejection ~ up to 30 dB
Carrier frequencies:

USB - 1652,800 kHz
LSB ~ 1650.000 kHz

AvCfigureofmerit . ............... 60 dB or more RF input change for less than 10 dB
change in audio output

RIT frequency range .. ... e e e 4 kHz minimum

Internal spurious ....... e et e s Less than 1 microvolt equivalent CW signal

First IF rejection. . ..... et e ee e Better than 50 dB at 7.0 MHz; 60 dB minimum on

all other bands

Image and spurious rejection . ,........ Better than 50 dB
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SECTION 11l
INSTALLATION

3-1. UNPACKING. Carefully remove the equip~
ment from the carton and packing material and
examine the unit for possible damage that may
have occurred in transit. If the equipment has
been damaged, file a claim immediately with the
carrier, stating the extent of the damage. Care-
fully check all shipping labels and tags for spe-
cial instructions before removing or destroying
them,

3-2. LOCATION. The SR-400A Transceiver and
PS-500A-AC Power Supply are designed to be
placed side-by~side for operating convenience.
The power supply may be located on either side
of the transceiver unit as desired. It is very im-
portant that the transceiver be placed in anoper-
ating position that provides unobstructed circula-
tion of air around the sides and top of the unit.
Any object that might obstruct the normal flow
of cooling air should not be placed on top of
either cabinet, The PS-500-DC Power Supply,
for mobile operation, is designed for engine
compartment operation close to the battery sup-

ply.

3-3. ANTENNA. The SR-400A Transceiver is
designed to terminate in a 50-ohm unbalanced
transmission line.

While a nonreactive 50~-ohm load is pre-
ferred for optimum results, a VSWR of 2:1 can
be accommodated by the transmitter withaccept-
able results. Many of the popular dipole or beam
antennas using 50-ohm transmission lines give
excellent results,

For more detailed information on the sub-
ject of antennas, refer to the "Radio Amateur's
Handbook" or the "ARRL Antenna Book', both
published by the American Radio Relay League.

NOTE

Some form of lightning protection that
complies with the local code require-
ments should be provided.

Antenna connections areprovidedattherear
of the transceiver, as shown infigure2, If a com-
mon antenna is used for transmit andreceive, the
antenna switch (S8) must be in the COMMON
(down) position and the antenna connectedto either
of the COMMON OR TRANS ONLY antenna con-
nectors (J1 or J2). If separate antennas are used,
the switch must be in the SEPARATE (up) posi~

tion, the receiver antenna connected to the top
REC ONLY connector (J3), and the transmitter
antenna connected to either of the COMMON OR
TRANS ONLY connectors (J1 or J2).

Antenna connectors J2 and J3 mate withthe
RCA type phono connectors, and connector J1
mates with Mil, No, PL-259 (49190) UHF series
coaxial connectors, Use 50-ohm Mil. No. RG-
58/U coaxial cable or equivalent for the feed line
to the station antenna system or linear power am-
plifier,

Station antenna systems with terminating
impedances other than 50 ohms require an im-
pedance matching device capable of safely hand-
ling at least 400 watts PEP RF power,

g CAUTION j{

NEVER OPERATE THE SR-400A TRANS-
CEIVER AS A TRANSMITTER WITHOUT
A MATCHED ANTENNA OR ADEQUATE
DUMMY LOAD TERMINATION. ILLUMI-
NATING LAMPS WILL NOT PRESENT A
CONSTANT LOAD IMPEDANCE. DAMAGE
TO THE POWER AMPLIFIER TUBE AND
PI NETWORK COMPONENTS IS POSSIBLE
IF THE EQUIPMENT IS OPERATED AS
A TRANSMITTER UNLOADED. DO NOT
OPERATE THE TRANSMITTER INTO AN
ANTENNA SYSTEM HAVING A HIGH VSWR
ON ITS TRANSMISSION LINE.

3-4, GROUNDS, In the interest of safety, it is
strongly recommended that the SR-400A be
grounded to a cold water pipe or good electrical
earth ground. Station equipment that is left un-
bonded between units or between the equipment
and ground may assume potential differences that
could present a shock hazard, An external chassis
ground terminal is provided on the SR-400A rear
chassis apron for this purpose, A ground lead of
No. 14 wire or 1/8-inch tubular braid is recom-
mended,

3-5. ACCESSORY CONNECTOR. As shipped
from the factory, the SR-400A ACCESSORY recep-
tacle has a jumper plug (P1) installed to permit
normal operation of the transceiver, Should the
HA-20 DX Adapter be added to the station setup,
remove the jumper plug from the transceiver and
connect the HA-20 cable connector, For more de-
tailed information concerning the HA-20 DX
Adapter, see Section XII.
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3-6. MICROPHONE. Any good quality, high im-
pedance crystal or dynamic type microphone may
be used; however, best results will usually be
achieved with a microphone designed especially
for voice communication use,

The MIC receptacle is located on the front
panel. The microphone cable must be fitted with
an Amphenol type 80-MC2M connector wired as
shown in figure 3.

The microphone circuit shown with the PTT
switch may also be used with VOX control; how-
ever, some microphones fitted with push-to-talk
switches also mute the microphone element until
the switch is pressed, Hence, VOX operation is
not possible unless the microphone switch is al-
tered accordingly.

Microphones without push-to-talk switching
may be used with VOX, With the addition of the
jumper wire shown in figure 3, these microphones
may also be used when manual operation is de-
sired, In this case, with the OPERATION control
at MOX, the transmitter is on the air, and with
the control at REC the transceiver is in the re-
ceive mode.

CABLE . SwiTcH
CONNECTOR I =
SHELL =
AMPHENOL
80-uc2u HMcROPHONE__
CONNECTOR
NOTE — THIS MICROPHONE MAY BE USED FOR
VOX OPERATION IF MICROPHONE
ELEMENT IS NOT DISABLED WHEN
PTT SWITCH IS RELEASED.
r- -—— 1 S R
| [
I
29 | CABLE 1.
N CONNECTOR ! —_1_
SHELL ' =
| [ ] l
AMPHENOL |
80— MC 2M
CONNECTOR l MICROPHONE
L

NOTE — ADD JUMPER IF MANUAL CONTROL
IN ADDITION TO VOX CONTROL

IS DESIRED. SEE TEXT. 188-007378

Figure 3, Microphone Wiring (With and Without
Push-to-Talk Switch).
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3-7. KEYER. The station keyer is connected to
the transceiver at the KEY jack (J8) located on
the rear chassis apron. The key jack accepts a
standard 1/4-inch phone plug. Wire the plug so
that the key base connects to the plug sleeve which
is at ground potential.

3-8. PHONE PATCH. The SR-400A is equipped
with an RCA type phono jack to provide phone patch
operation, This jack is connected in parallel with
the MIC receptacle. For a detailed explanation of
phone patch operation, consult the "Radio Ama-
teur's Handbook.,"

3-9. HEADPHONES. A communications type
headset of either high or low impedance may be
used with the SR-400A toprovide privatelistening
or more exacting communications work. The
PHONES jack requires a standard 1/4-inchphone
plug. When the PHONES jack is utilized, the PS-
500A-AC speaker is disabled; a 3- to 4-ohm ex-
ternal station speaker may also be connected to
the PHONES jack,

3-10. BASE STATION INSTALLATION. The SR-
400A Transceiver may be operated as abase sta-
tion with or without a linear power amplifier,

The PS-500A-AC or an equivalent power
supply is required to operate the SR-400A from
a 117/234 Vac, single-phase, 50~ to 60-Hz power
source,

Connect the multiconductor plug from the
power supply, to the POWER receptacle (J7) at
the rear of the transceiver (see figure 4). Never
insert or remove this plug when the power sup-
prly is connected to the AC power source.

With the antenna system and ground wire
connected to the transceiver, as outlined inpara-
graphs 3-3 and 3-4, the key or microphone con-
nected to the respective receptacles, and the line
cord of the power supply connected tothe 117/234
Vac power source, the station is ready for opera-
tion, A speaker is contained within the power sup-
ply unit and is interconnected to the transceiver
through the power cable,

Figure 5 presents atypical base installation
cabling diagram, including a linear power ampli-
fier with the SR-400A Transceiver, In the installa-
tion shown, the receiver input to the transceiver
is connected directly to the station's antenna
change-over relay through the top REC ONLYan-
tenna connector (J3); the transmitter output of
the transceiver is obtained through the COMMON
OR TRANS ONLY antenna connector (J1 or J2
may be used) and fed to the linear amplifier in-
put. The difference between the power output
capability of the SR-400A and the drive level re=-
quired by most linear amplifiers will dictate the
use of some fixed amount of attenuation between
the units, in the form of an RF power pad designed
for 50-ohm input and output terminations.
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TUBULAR BRAID OR NO. 4 SET AT COMMON ACCESSORY PLUG (P1) 50/60 CYCLES
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OPERATE TRANSCEIVER
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Figure 4., Typical Base Station Installation.,
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I
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156-017149

Figure 5, Base Station Installation with Linear Amplifier,
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Pins 10 and 11 of the POWER plug con-
nect to the internal relay contacts onthe VOX re-
lay (K2) of the transceiver and may be connected
into the circuit to control the external antenna
change-over relay as shown. Push out theretain-
ing pin in the cable connector housing and loosen
the cable clamp to gain access to the POWER
plug connections, Disconnect the power supply
line cord from the wall outlet before exposing
the power plug wiring,

NOTE

Before operating the SR-400A asatrans-
mitter, the bias adjustment controls lo-
cated on the front panel of the trans-
ceiver must be set. Refer to paragraph
5-4, C or paragraph 8-3 for details,

3-11, MOBILE INSTALLATION. The SR-400A
Transceiver may be installed in vehicles having
a 12-Vdc power source capable of supplying up
to 43 amperes with good voltage regulation. To
complete the mobile installation, a Model PS-
500-DC Power Supply, a Model MR-400A Mobile
Mounting Rack, and a mobile antenna system are
required, If the installation is not wired into the
automobile radio speaker system, Hallicrafters
mobile speaker unit, Model R-49, is recommended
for the separate speaker system.

The PS-500-DC Power Supply is wired for
vehicles having the negative side of the battery
grounded,

Before installing the equipment, itisneces~
sary to set the exact position of the connectors at
the rear of the mounting rack to properly index
with the connectors of the transceiver unit. This
alignment may be accomplished as follows:

A. Set the mounting rack, back side down,
on a work bench and place the side panels in the
open position, Make sure the four nuts securing
the power and antenna connectors have beenloos-
ened to permit the connectors to 'float".

B. Remove the transceiver chassis from
the cabinet (see paragraph 7-1, C) and attach the
two strike fittings to the cabinet sides with the 4-
40 x 5/16 machine screws, nuts, andlock washers
supplied with the Model MR-400A Mobile Mounting
Rack. Install the transceiver chassis in the cabi-
net,

C. Hold thetransceiver with the frontpanel
up and very carefully slide the transceiver into
the rack until the power and antenna connectors
mate with those in the mounting rack. Use care
in performing this step to avoid damaging the
connectors through misalignment,

12

D. Snap the side fasteners in place tohold
the transceiver securely in position. Turn the
equipment onto one side and tighten the four nuts
that secure the connectors to the mounting rack.

E. Unsnap the side fasteners, carefully
remove the transceiver from the mounting rack,
and proceed with the installation,

Base bracket and mounting straps are sup-
plied for installing the Model MR-400A Mobile
Mounting Rack under the dash or on the trans-
mission hump (see figure 6), When selecting a
location for installing the mounting rack, an open
space should be allowed at the top of bottom to
provide adequate ventilation for the transceiver.
Before bolting the mounting rack in place, make
the required antenna and power cable connections
to the mounting rack connectors.

The Model PS~500-DC Power Supply may be
installed in any convenient location, In the installa-
tion shown (figure 7), the power supply has been
installed in the engine compartment close to the
primary source of power,

It is recommended that the length of the
primary leads to the power supply be kept short
to minimize the voltage drop between the battery
and the power supply (see figure 7). Mount the
power supply securely, using thread forming
screws or conventional hardware, Position the
power supply in such a manner that the side with
the terminal strip and bias adjustment control is
readily accessible,

Install the multiconductor power cable, at-
tached to the mounting rack,through the fire wall
to the power supply. Since this cable is weather-
proof, installation may be done underneath the
vehicle if desired. Cut the cable to the desired
length, attach the terminal lugs supplied, and con-
nect these wires to the terminal strip on the power
supply. (See figures 8 and 22 for color coding and
terminal numbering,)

Install the antenna system in the manner
recommended by the antenna manufacturer. Put
the coaxial cable from the antenna through the
hole in the right side of the mounting rack and
solder the termination to the phono-plug type
antenna connector at the rear of the mounting
rack. Use care when soldering, Excess solder on
the outside of the center pin must be removed to
prevent possible damage to the female antenna
connector in the transceiver unit. Prior to in-
stalling the mounting rack, a shortlength of coaxial
cable may be connected from the phono-plug type
connector on the racktoatypeSO-239 UHF series
coaxial connector, which is mounted in the cutout
provided in the right side of the mounting rack.
If this setup is used, the antenna cable may be
connected to the mounting rack through a PL-259
UHF series connector.
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Figure 6. Mobile Installation of Transceiver Using MR-400A Mobile Mounting Rack.
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AND BATTERY SWITCH OUT
CONVEMIENGE ADD FUSE BLOCK

N
50 OHM TRANSMISSION
LINE
/
4 ’

T/ /

\ 3 \\
- Q ( =X >\ NOTE- SPEAKER MAY BE PLUSGED
= e \j { INTO FRONT PANEL OF MODEL
\j SR-400A OR INTO MR- 400A
- SPEAKER JACK

Figure 7, Wiring Diagram of Mobile Installation.

WN . ~
POWER BROWN NO.2 5 HEATERS
WHITE  NO.I8
J40 | — NO.| 3(-75V TO
RE D]/’E s -130V)
0 DJ 3 WHITE ROl I +750V
o 7 4 | RED _ NO.I8
= - 2 4270V
TEE T TO TERMINAL STRIP
TS-301 ON POWER
= SUPPLY PS 500 DC
2| 1s |s]| 3
BLACK NOI2 6 GROUND
BLACK/
0 WHITE _NO.I8 4 SWITCH
4502+ ORANGE NO.I8 7 SPARE
SPEAKER J

SEE NOTE

NOTE:

THE AREA DOTTED IN SHOWS WIRING
NECESSARY IF A COAXIAL CONNECTOR

IS AFFIXED TO THE SIDE OF THE
MOUNTING RACK AND INTERNAL COAXIAL
CABLE ADDED BETWEEN THIS CONNECTOR
AND J403. IF DESIRED, THE ANTENNA
MAY BE CONNECTED DIRECTLY TO J403.

156 -008844

Figure 8. Wiring Diagram of the MR-400A
Interconnecting Cable.

At this point, the mounting rack is bolted
in place and the SR-400A Transceiver installed,
Before placing the transceiver in the mounting
rack, check the antenna selector switch position
at the rear of the transceiver. The switch should
be set at COMMON (down). Slide the transceiver
into the MR-400A Mobile Mounting Rack making
sure that the power and antenna connectors mate
and seat properly. Secure the two units with the
two spring loaded hasps at the sides of the mount-~
ing rack.

Connect the speaker to the phone jack pro-
vided at the right side of the mounting rack or to
the PHONES jack on the front panel of the trans-
ceiver. A standard 1/4-inch, two-circuit phone
plug mates with either jack. Use of the automobile
radio loudspeaker is not recommended unless a
selector switch is installed to disconnect the
speaker from the automobile radio circuit when
operating the SR-400A Transceiver, Hallicrafters
mobile speaker unit Model R-49 is recommended
when the installation incorporates a separate
speaker system,

Connect a suitable microphone to the MIC
receptacle on the front panel of the transceiver.
The MIC receptacle mates with an Amphenol 80-

- MC2M cable connector, It is important that the

internal wiring of the microphone be connected as
shown in figure 3,
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NOTE

Install the battery connections to the car
battery last, Before connecting to the
battery in the vehicle, check the trans-
ceiver to ascertain that the OPERATION
switch is set at OFF, Make one final
wiring check for possible errors.

Connect the two No. 8 AWG wires, supplied
with the PS-500-DC Power Supply, to the battery.
Connect the red wire to the positive (+) terminal
of the battery and the brown wire to the negative
(-) terminal of the battery. As a circuit refine-
ment, the positive lead should be connected to
the battery through a fuse block or circuit breaker
(not supplied) with current capacity in excess of
43 amperes to protect the batteryfrom accidental
shorts and to provide a convenient means of
switching out the battery supply. For convenience,
the fuse block or circuit breaker should be lo-
cated as close to the battery as practical,

BE CAREFUL WHEN MAKING CON-
NECTIONS TO THE BATTERY IN THE
VEHICLE, THE POWER IN A BAT-
TERY CAN CAUSE DANGEROUS BURNS
AND EVEN EXPLOSION IF SHORT CIR-
CUITED.

Only after becoming familiar with the use
and function of the controls, as outlined in Sec-
tions IV and V, should an operational check be
performed. It is recommended thatthe automobile

engine be running while operating the SR-400A
Transceiver to prevent draining power from the
battery,

NOTE

Before operating the SR-400A Trans-
ceiver as a transmitter, make the bias
adjustment by setting the panel BIAS
ADJ control (R115) of the transceiver
unit as outlined in paragraph 5-4, C or
8-3.

3-12. MOBILE NOISE SUPPRESSION. The built-
in noise blanker circuitry is especially designed
for ignition noise suppression and in most in-
stallations no additional suppression will be re-
quired. In extremely severe cases, however, the
following suggestions may be helpful: Install re-
sistor-type spark plugs and coaxial bypass capac-
itors in the ignition coil primary, and generator
armature leads., At the voltage regulator, install
bracket-mounted coaxial capacitors in the arma-
ture and battery leads to the voltage regulator
and connect a series-connected, 0.002-yF mica
or disc capacitor and a 5-ohm resistor from the
generator field lead to ground.

Hallicrafters has available a Mobile Noise
Suppression Kit, Model HA-3, which can fulfill
most suppression requirements,

Additional information, concerning the
proper suppression of mobile noise, is available
in the Handbook of Instructions for Hallicrafters
Model HA-3 Mobile Noise Suppression Kit and in
current handbooks on the subject, such as "The
Mobile Manual for Radio Amateurs," publishedby
the American Radio Relay League,

15
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SECTION IV
OPERATING CONTROLS

4-1, GENERAL. All controlsutilized during nor-
mal operation of the SR-400A Transceiver are
located on the front panel (see figure 9). A descrip-
tion of each control follows.

4~2, TUNING CONTROL. The tuning control knob
is located at the center of the panel, just below
the dial escutcheon. The control drives the VFO
capacitor, which is the frequency determining ele-
ment of the transceiver. The frequency to which
the unit is tuned is displayed in the left-hand
window and in the window above the knob., Meter-~
ing information is displayed in the right-hand
window.

The frequency dial in the left-hand window
has two calibrated scales. The black scale is
calibrated from 0 to 500 kHz, and the red scale
is calibrated from 500 to 1000 kHz, The dial scales
are color coded to the BAND SELECTOR calibra-
tions, which also display the first digits of the
operating frequency to the left of the decimalpoint.

AT CINTROL
OFF l&l -

BLAMKER

x hallicraflters

OPFERATION FUNCTION
REC o o MOX TUME y o USE
OFF * * ¥ Lw* ¢ LS8

PULL
x CAL ON
. TAL ( .) ADi

Rotate the tuning knob and observe the two
dial displays. The knob scale divides the 100-kHz
increments of the main dial scale into 1-kHz in-
crements.

The following examples will aid indevelop-
ing the readout technique:

A. Set the BAND SELECTOR at 3.5 (red),
and set the tuning knob so that the red scale
indicates 650 near the fiducial and the knob dial
scale indexes at 55 with the corresponding fiducial,
The frequency then reads out as 3,655 MHz or
3655 kHz,

B. Set the BAND SELECTOR at 14, and
leave the tuning knob set as before, The frequency
now reads out as 14,155 MHz or 14,155kHz, since
the black dial scale on this band is being used.
Basically, 14 MHz is obtained from the BAND
SELECTOR calibration and 155 kHz is obtained
from the black dial and knob dial scales,

(0L PLATE @

Ly

METER = RF LEYEL Wil CAIN®
AALL

Rfp e *

]

Copclomem z

SHARP W

NOTC

= PHONES

156017152

Figure 9, Front Panel View of SR-400A Transceiver.
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The driving torque required to tune the
transceiver is adjustable, The torque is at a
minimum when there is clearance between the
felt pad on the knob skirt and the panel. To in~
crease the tuning torque (mobile operation), loos~
en the knob setscrews with a No. 8 Bristol set-
screw wrench and position the knob on the shaft
so that the felt pad engages the panel and develops
the desired drag or tuning torque. Tighten the set-
screws after obtaining the desired adjustment.

4-3, RIT CONTROL, The Receiver Incremental
Tuning (RIT) control consists of two controls with
concentric shafts. The ON/OFF function of the
lever control places the variable-element RIT
control either in or out of operation. This control,
in the ON position, enables the operator to fine-
tune the receiver plus or minus 2 kHz or more,
by means of the RIT potentiometer (round knob),
without disturbing the initial receiver or trans-
mitter frequericy, Returning the lever to the OFF
position locks the receiver frequency to the trans-
mitter frequency. The RIT control mustbe turned
OFF to calibrate the dial or to operate the trans-
mitter and receiver on a common frequency. The
warning lamp to the right of the RIT control in-
dicates that the RIT control isin operation.

4-4. RF GAIN/AF GAIN CONTROL. The RF
GAIN and AF GAIN controls, located in the left-
hand group, are two potentiometers mounted on
concentric shafts, The RF GAIN control (lever)
varies the gain of the receiver RF amplifier
stage. Maximum receiver sensitivity is obtained
with the lever set at 10 on the panel scale (fully
clockwise),

The AF GAIN control (round knob) adjusts
the audio output level from the speaker or head-
phones, Clockwise rotation of the control in-
creases the audio output level.

4-5, OPERATION CONTROL. The OPERATION
control is a four-position switchusedto selectthe
method of transceive control.

In the OFF position, all power is discon-
nected from the transceiver,

In the REC position, the receiver portion
of the transceiver is placed in operation, and all
circuits common to both receiver and trans-
mitter are in the receive condition, while circuits
used only in the transmit mode are either biased
off or switched off by the control.

In the MOX position, when operating SSB,
the receiver circuits remain in effect until the
microphone push-to-talk (PTT) button is pressed.
Closing the microphone switch transfers the cir-
cuitry from the receive to the transmit mode
through the bias and relay switching. Releasing

the microphone button again restores receiver
operation. When operating the transceiver as a
CW station, the receiver circuits are disabled
when the control is set at MOX, and the trans-
mitter circuits are keyed for code transmission,

In the VOX position, the receiver circuits
continue to function until the transmitter circuitry
is energized by voice for single-sideband opera-
tion or by pressing the key for code transmission.
In the absence of voice or keying, the transceiver
is automatically returned to the receiver mode;
hence, this position is used for automatic or break-
in phoné and CW control,

4-6, FUNCTION CONTROL. The FUNCTION
control is a four-position switch used to select
the mode of transmission or reception, The con-
trol is set to CW for code transmission, to TUNE
when tuning the transmitter for CW or SSB opera-
tion, and to either USB or LSB for single-side-
band operation, depending upon which sideband is
selected for voice communication,

4-7. NOISE BLANKER CONTROL. The NOISE
BLANKER control is a potentiometer whichvaries
the operating bias voltage applied to the noise
amplifier stage in the receiver IF amplifier sys-
tem, Rotating the control fully counterclockwise
disables the noise blanker operation, and the re-
ceiver functions in a conventional manner without
noise immunity,

When noise immunity is desired, the NOISE
BLANKER control is turned clockwise from the
OFF position until the noise level begins to drop
to an acceptable signal-to-noise ratio. For best
overall performance, do not advance the control
beyond this setting.

4-8, CAL ON/CAL ADJ CONTROL. The CAL
ON/CAL ADJ control consists of a potentiometer
with a pull switch mounted on the shaft. With the
proper use of this control, the operator may check
the dial calibration accuracy at the 25-kHz points
on the dial,

The CAL ON pull switch is mounted on the
CAL ADJ potentiometer. When pulled out, the
CAL ON switch activates the 25~kHz crystal cali-
brator. Once the calibrator is activated, the dial
calibration mark on the frequency of reception or
transmission are made to coincide by the adjust-
ment of the CAL ADJ potentiometer,

4-9, SHARP CW/NOTCH ADJ CONTROL. The
SHARP CW/NOTCH ADJ control consists of a
potentiometer with a pull switch mounted on the
shaft,

The NOTCH ADJ potentiometer is used to
set the notch frequency and may be set at any
point in the IF passband to attenuate interfering

17
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heterodynes or CW signals, When this control is
in the fully counterclockwise position (recom-
mended initial set position), the notch is removed
from the passband. The control functions in all
the receive modes,

When pulled out, the SHARP CW pull switch
places the sharp CW filter into the circuit. When
the switch is pushed in, the sharp CW filter is
removed from the circuit and the receiver func-
tions with the 2.1-kHz SSB filter. The sharp CW
filter peaks at approximately 800 Hz in the CW
and USB receive modes. In the LSB mode, the
filter peaks at 1600 Hz, the 6-dB bandwidth is
about 200 Hz, and the sharp CW filter is auto-
matically switched out in all transmit modes,

4-10, BAND SELECTOR CONTROL. The BAND
SELECTOR control is an eight-position rotary
switch used to select the desired operating fre-
quency range. The panel markings refer to the
low frequency limit (indicated in megahertz) of
that band. The switch positions inred indicate that
the red dial scale is to be used on these bands,
and the black dial scale is used for the remaining
bands.

4-11, PRESELECTOR CONTROL. The PRESE-
LECTOR control drives a three-section variable
capacitor which tunes both receiver and trans-
mitter circuits to a frequency withinagivenband,
In the receive mode, the receiver RF amplifier
and first mixer stages are tuned to frequency;
while in the transmit mode, the control tunes the
transmitter second mixer and driver stages to
frequency. The segmented dial scale provides for
an initial setting when changing bands.

For general receiver tuning, the control is
adjusted for maximum receiver sensitivity; how-
ever, for transceive operation, the control is ad-
justed for maximum transmitter output during
transmitter tune-up and should always be left at
this setting for the receive mode,

4-12, RF LEVEL/MIC GAIN CONTROL. The RF
LEVEL and MIC GAIN controls, located in the
right-hand group, aretwopotentiometers mounted
on concentric shafts, The RF LEVEL control
(lever) varies the RF carrier level for CW opera-
tion or for tune-up purposes for both CW and
SSB operation, Maximum CW output is obtained
as the lever is turned clockwise toward 10 on the
panel scale,

The MIC GAIN control (round knob) adjusts
the audio level to the balanced modulator stage
from the microphone amplifier stages, Clockwise
rotation of the control knob increases the micro-
phone sensitivity and reaches maximum sensi-
tivity at 10 on the panel scale.
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4-13., METER CONTROL. The METER control is
a three-position switchused to select the metering
information desired by the operator.

In the receive mode, the first two switch
positions provide "S" meter information about
the received signal strength. At S-9 on the meter
scale, the received signal level represents ap-
proximately 50 microvolts at the antenna termi-
nals, The third switch position functions only in
the transmit mode.

In the transmit mode, the first switch po-
sition, marked RFO, provides an RF voltage mea-
surement across the antenna terminals of the
transmitter for tune-up purposes. Since the trans-
mitter is always tuned for maximum RF voltage,
the meter calibration, as such, is relative, and
the operator may use either meter scale to keep
track of normal output levels obtained for CW and
SSB modes of operation,

In the AALC switch position, the meter
monitors the amplified automatic level control
voltage developed to control the final amplifier
drive level for SSB operation, A large meter
deflection in this position indicates that the voice
peaks are probably causing "flat-topping' of the
output signal, Excessive "flat-topping' during SSB
transmission should be avoided by careful ad-
justment of the MIC GAIN controluntil a deflection
of S-3 is obtained on average voice peaks.

In the PLATE MA position, the meter in-
dicates the plate current drawn by the final am-
plifier tubes while transmitting. In the receive
mode, the meter is disabled. For further informa-
tion regarding the use of the plate current meter
readings, refer to Section V, Tuning Procedure,

4-14, LOAD/PLATE CONTROL. The LOAD and
PLATE controls consist of separate variable
capacitors in the PI network circuitry of the final
amplifier, The controls are driven through con-
centric shafts by two knobs; the round knob drives
the plate capacitor, and the lever drives the load
capacitor. A 1 to10panel scaleprovides the oper-
ator with a logging scale for presetting the capaci-
tors when changing bands. For more specific in-
formation on the use of these controls, refer to
Section V, Tuning Procedure,

4-15, BIAS ADJ CONTROL, The BIAS ADJ con-
trol sets the operating bias required by the final
amplifier tubes. The control is a screwdriver-
type adjustment to avoid disturbing the setting
unintentionally. The bias adjustment mustbe made
when the transmitter is first placed in operation,
and then only an occasional check and possible
adjustment is required thereafter. Refer topara-
graph 5-4, C or 8-3 for details of adjustment
procedure,
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SECTION V
TUNING PROCEDURE

5-1. GENERAL, The operating procedure for the
SR-400A Transceiver is not complicated; how-
ever, normal care should be exercised when
operating the equipment to realize the true per-
formance designed into the equipment, Before
applying power to the equipment for the first
time, recheck the critical items of the installa-
tion,

® Is the station antenna system connected
and compatible with theload impedance
requirements of the transceiver?

@® Is the interconnecting cable between the
transceiver and power supply inplace?
If the installation is mobile, are the
power cable leads correctly connected
to the DC power supply?

@® Is the equipment bonded to agoodelec-
trical ground?

NOTE

Before operating the transmitter portion
of the transceiver, the bias adjustment
controls (BIAS ADJ), located on the
transceiver panel, mustbe correctly set,
Refer to the basic transmitter tune-up
procedure (paragraph 5-4, C) or to the
bias adjustment procedure (paragraph
8-3).

5-2. RECEIVER OPERATION. The transmitter
group of controls, not specifically mentioned be-
low, have no direct bearing on receiver operation
and may be disregarded for receiver operation.

A. Preset the SR-400A front panel con-
trols as follows:

RITCONTROL, . ..........c0cvucu-.. OFF
RFGAIN,....... e 10 (fully clockwise)
AFGAIN........ st e et e As required
OPERATION . ., ... et et e OFF
FUNCTION...... ....USB or LSB as desired
NOISE BLANKER. .OFF (fully counterclockwise)
CALON/CALADJ............ Off (push in)
SHARP CW/NOTCHADJ . ....... Off (push in)
BANDSELECTOR ........... Desired band
PRESELECTOR. ... Set at band segment in use
METER ... ...cciieueerennennnenn RFO/S

B. Connect the line cord plug to the power
source outlet,

C. Set the OPERATION control to REC.
The dial and meter faces on the transceiver will
illuminate, Allow a few minutes for the equip-
ment to reach operating temperature in order
to stabilize.

D. Use of the PRESELECTOR control -
As the receiver is tuned across the band, an
occasional readjustment of the PRESELECTOR
control is necessary. Always adjust the control
for maximum "'S'" meter reading on signal or for
maximum background noise without signals pre-
sent, When the PRESELECTOR control has been
set during transmitter tune-up on the frequency,
the control must remain at that setting for the
receive mode. The exact setting is more critical
for transmitter operation than for receiver oper-
ation.

E. Use of the RFGAIN control - Normally,
the RF GAIN control is set at 10 (fully clockwise)
to obtain full Automatic Gain Control (AGC) action
for uniform speaker output while tuning in stations
of varying signal strengths acrossthe band, While
the AGC is customarily employed for SSB recep-
tion, the RF GAIN control may also be used to
advantage for CW code reception. The control
must be set at the fully clockwise position to ob-
tain normal "S" meter operation, The operator
will notice, however, that the '"S" meter deflection
falls off on signal as the RF GAIN control is ro-
tated counterclockwise from the maximum setting.
Manual control of the receiver sensitivity, at
times, is desirable, and the operator may set the
RF GAIN control as required for these occasions.

¥. Tuning with the RIT CONTROL - There
are situations, especially during CW operation,
when it is advantageous to be able to tune the re-
ceiver a few kHz either side of the operating fre-
quency without disturbing the transmitter fre-
guency. The SR-400A Transceiver has this capa-
bility, To independently tune the receiver a few
kHz either side of the operating frequency, switch
the RIT CONTROL to the ON position (lever) and
then tune the receiver with the RIT CONTROL
(knob). The transmitter frequency remains at the
dial frequency. Turning the RIT CONTROL knob
clockwise increases the receiver frequency.
Switching the RIT CONTROL to the OFF position
returns the receiver to the dial frequency. The
reference marks indicate approximately l-kHz
intervals.
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ALWAYS RETURN THE RIT CONTROL
TO THE OFF POSITION PRIOR TO RE-
CALIBRATION OF THE DIAL OR INITI-
ATION OF A TRANSMISSION ON A NEW
FREQUENCY. SPECIAL CARE SHOULD
BE USED FOR BAND EDGE OPERATION.

G. Use of the NOISE BLANKER control -
Receiving conditions disrupted by most types of
severe impulse type noise may be improved with
the use of the NOISE BLANKER control, When
severe impulse noise (ignition, electrical appli-
ances, etc.) is encountered, turn the NOISE
BLANKER control clockwise until the noise level
drops. The control is a noise amplifier stage
gain adjustment and must be set on a threshold
basis, that is, at the point where the noise pulses
appear to be canceled. An increase in gain set-
ting beyond this point will not improve the signal-
to-noise ratio, but can introduce undesirable side
effects, such as cross-modulation products, re-
sulting in spurious signal reception. The NOISE
BLANKER control works equally well for SSB or
CW code reception.

5-3. DIAL CALIBRATION,

A, Preset the SR-400A front panel con-
trols as follows:

RITCONTROL. .. .....cccveeveeeas- OFF
RFGAIN. .. .....0oove.. 10 (fully clockwise)
AFGAIN. . . . ... ittt e s s e n As required
OPERATION . . ... ...ttt eveeceees REC
FUNCTION......... USB or LSB as required
NOISE BLANKER, .OFF (fully counterclockwise)
CALON/CALADJ........... CAL (pull out)
SHARP CW/NOTCHADJ........ Off (push in)
BAND SELECTOR ........... Desired band
PRESELECTOR....... Tune for maximum "S"
meter deflection
METER .......... et e .....RFO/S

B. To calibrate the dial for average ac-
curacy over the entire amateur band, set the dial
to the highest 100-kHz point on the band: 4000
kHz on 80M, 7300 kHz on 40M, etc.). Use the LSB
FUNCTION control position while calibrating,

C. For better than average dial calibra-
tion accuracy, set the dial at the 75-kHz point on
the dial nearest the desired frequency and leave
the FUNCTION control set for the sideband inuse.
In either case, the knob dial scale reads zero
when correctly set to the 100-kHz point on the
main dial.

D. Adjust the CAL ADJ control for zero
beat, It may be necessary toadvance the AF GAIN
control setting to recover sufficient audio near
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zero beat., The RIT CONTROL must be set to
OFF when calibrating the dial, After calibrating
the dial, always switch the calibrator off,

E. Listen to the CW Air Signals care-
fully. In some installations a slight 60 Hz ripple
may be heard which can be eliminated by revers-
ing the P-500A~AC line plug in the AC power
outlet.

5-4., BASIC TRANSMITTER TUNE-UP,. The SR-
400A Transceiver can be tuned-up on several fre-
quency segments that are outside the amateur
bands, Care must be exercised not to transmit
on these frequencies. The receiver group of con-
trols, not specifically mentioned below, have no
direct bearing on the transmitter tune-up pro-
cedures and may be disregarded for transmitter
operation,

A, Preset the SR-400A front panel con-
trols as follows:

OPERATION . ... ...ttt entanans REC
FUNCTION......... USB or LSB as required
BANDSELECTOR ........... Desired band
PRESELECTOR., ... Set at band segment in use
TUNING CONTROL. .. Set to desired frequency
METER . ... ...ttt eeeaans PLATE MA
RF LEVEL . . . .At zero (fully counterclockwise)

MIC GAIN. . .. .At zero (fully counterclockwise)
PLATE (final tune

. capacitor) . ............. (Nominal setting)
LOAD (final loading
capacitor) . . ......... ... (Nominal setting)
NOTE

Presetting the PLATE and LOAD con-
trols per table 5 will avoid incorrect
control settings and minimize plate dis-
sipation in the final amplifier tubes dur-
ing the tune-up procedure.

B. If the transceiver has just been turned
on, allow a few minutes for the equipmentto reach
operating temperature before proceeding withthe
transmitter tune-up. With the METER control
switch set to PLATE MA, the meter pointer nor-
mally indicates to the left of the meter scale
zero when the transceiver is in thereceive mode,
This is normal for the type of meter circuit used
in the transceiver,

C. Set the OPERATION control to MOX
and press the push-to-talk switch on the micro-
phone, The idle plate current of the final ampli-
fier stage causes the meter pointer to index
with the SET BIAS arrow of the meter, If the
plate current is above 100 milliamperes, set
the OPERATION control to REC to disable the
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Table 5. Model SR-400A Control Settings for 50-Ohm Resistive Load.

PLATE LOAD
FREQUENCY (MHz) NOMINAL ACTUAL NOMINAL ACTUAL
3.5 2-1/4 4
3.75 3 6
4,0 3-1/2 8
7.0 3-1/2 4-1/2
7.3 4 5
14.0 5 5
14.35 5-1/2 5-1/2
21.0 6-1/2 4-1/4
21.45 7 4-1/2
28.0 7-1/2 5-1/2
29.7 8 7

The above data is based on the average SR-400A PLATE and LOAD control set-~
ings when operated into a purelyresistive 50-ohmload. These settings vary slightly
with the loading variations presented by the operator's installation, and it is sug-
gested that the operator make note in the appropriate column (actual of the final
control settings required for use with the antenna system to facilitate a rapid ini-
tial adjustment when changing bands or frequency within the band.

transmitter, Check to seethat the RF LEVEL con-
trol is set to zero and, if using the PS-500-DC,
assure that the BIAS control on the power supply
unit is set at the fully clockwise position for
maximum bias voltage. Reset the OPERATION
control to MOX and without delay rotate the BIAS
ADJ control (screwdriver adjustment) until the
meter pointer lines up with the SET BIAS arrow
on the meter scale (70 MA).

D. Set the METER control to RFO/S and
check to see that the final amplifier PLATE and
LOAD controls are preset per table 5. Watching
the meter, turn the RF LEVEL control slowly
clockwise until the RFO meter indicates a low
output level (S-3 to S-5) on the ""S" meter scale.
Adjust the PLATE control first, and then adjust
the PRESELECTOR control for maximum RFO
meter reading. Turn the RF LEVEL control coun-
terclockwise if the RFO meter indicates above
S-7 while tuning. The driver and final amplifier
stages are now resonated, but the final amplifier
stage requires a loading check and possible ad-
justment,

NOTE

During the next step of the transmitter
tuning procedure, the final amplifier
tubes operate at the highest plate dis-
sipation. The plate dissipation at this
time is higher than for continuous oper-
ation on either SSB or CW at full power

output, For this reason, it is recom-
mended that full carrier power be ap-
plied only for the length of time needed
to evaluate the loading adjustment. DO
NOT APPLY FULL POWERWHEN TUN-
ING FOR MORE THAN 20 SECONDS AT
A TIME.

E. Set the METER control to PLATE MA.
Watching the PLATE current indicator, slowly
turn the RF LEVEL control clockwise until the
plate current reaches 400 to 500 mA, Turn the
RF LEVEL control counterclockwise to zero and
consider the loading adjustment as follows:

1., Loading toolight-Ifthe RF LEVEL
control reaches 10 (fully clockwise) with the plate
current refusing to increase to within a range of
400 to 500 mA, the loading is too light and the
LOAD control must be turned clockwise to in-
crease the coupling or loading on the final am-
plifier stage,

2. Loading too heavy - If the plate
current exceeds 500 mA as the RF LEVEL con-~
trol setting is advanced, the loading is too heavy.
To correct this condition, turn the LOAD con-
trol counterclockwise to reduce the loading.

3. Loading normal - When the plate
current increases to within the range of 400 to
500 mA and levels off at this valueas a maximum
while the RF LEVEL control is turned clockwise,
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the loading is considered normal. Each time the
LOAD control setting is changed, the PLATE con-
trol must be returned to resonance or theloading
check is not valid. The plate current does not
always level off as the RF LEVEL control is ad-
vanced, Always check to assure that the plate
current dip coincides approximately with maxi~
mum RFO, If not, see paragraph 8-7, Adjust the
LOAD and PLATE controls for maximum RFO and
simultaneous plate current dip, indicating reso-
nance.

F. As the operating frequency is changed
within the band, retune the transmitter with the
PRESELECTOR and PLATE controls for maxi-
mum RFO voltage to keep the driver stage and
final amplifier stage plate circuits at resonance.
When a major change in frequency is required,
that affects the final amplifier loading, the load
check and a possible LOAD control adjustment
must be made. An indication of the variation in
the LOAD control setting with a frequency with-
in a given band is obtained from the nominal
settings listed in table 5.

G. Set the OPERATION control to REC
to restore receiver operation,

5-5, CW OPERATION.

A, Before switching the OPERATION con-
trol from REC to MOX, make sure the following
controls are correctly set for CW operation:

FUNCTION . ...ttt ittt eecnnens TUNE
METER .....¢t 0t eeeeeennenn PLATE MA
RF LEVEL ., ... Zero (fully counterclockwise)

MIC GAIN, ..... Zero (fully counterclockwise)
PLATE..........Adjusted per paragraph 5-4
LOAD..... . .....Adjusted per paragraph 5-4
PRESELECTOR, . . .Adjusted per paragraph 5-4
BAND SELECTOR ........... Desired band

TUNING CONTROL. . . .Set to desired frequency

B. Assuming that the transmitter hasbeen
properly loaded and tuned to frequency, as de-
scribed in the basic transmitter tune-up proce-
dure, switch the OPERATION control from REC
to MOX. The plate current meter should indicate
at the SET BIAS arrow, Advance the RF LEVEL
control until the plate current reaches 450 mA
maximum, Make one final adjustment with the
PLATE control and PRESELECTOR control for
maximum RFO voltage (METER controlat RFO/S)
to be sure the transmitter is in tune, Make this
adjustment a habit - the tubes last longer, and a
cleaner output signal is obtained,

C. Leave the RF LEVEL control set for
450 mA, and switch the FUNCTION control to CW,
The transmitter output will drop to zero, provided
the keyer circuit is open. Press the key and the
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plate current should remain at 450 mA, While
transmitting, the RFO voltage may be monitored
when an '"S" meter reading is also desired in the
recelve mode. (METER control set at RFO/S.)

D. Return the transceiver to the receive
mode by switching the OPERATION control back
to REC. This position is the manual control over
the transmit-receive function, If automatic con~
trol is desired, set the OPERATION control to
VOX. The receiver continues to operate until the
key is closed. Open the key and observe the delay
before the receiver is again active. This delay
may be set as desired with the DELAY control
(R155), located on the top of chassis (cover re-
moved), The delay periodincreasesasthe DELAY
control is turned clockwise,

E. The SR-400A Transceiver also pro-
vides a CW sgidetone signal through the speaker
or headphone output, which is keyed along with
the transmitter, for monitoring purposes, The
level may be varied as desired with the SIDE
TONE control (R99), located on the top of chas-
sis (cover removed).

5-6, PUSH-TO-~TALK SSB OPERATION,
A. Before switching the OPERATION con-

trol from REC to MOX, make sure the following
controls are correctly set for SSB operation,

FUNCTION......... USB or LSB as required
METER .......c0cceu.. ..... PLATE MA
RFLEVEL..... Zero (fully counterclockwise)
MIC GAIN...... Zero (fully counterclockwise)
PLATE........ . .Adjusted per paragraph 5-4
LOAD......... . .Adjusted per paragraph 5-4
PRESELECTOR, . . .Adjusted per paragraph 5-4
BAND SELECTOR . .......... Desired band

TUNING CONTROL. . . .Set to desired frequency

B. Assuming that the transmitter hasbeen
properly loaded and tuned to frequency as de-
scribed in the basic transmitter tune-up proce-
dure, switch the OPERATION control from REC
to MOX. The plate current meter should indicate
at the SET BIAS arrow. Advance the RF LEVEL
control until the plate current reaches maximum,
If the plate current increases to within a range of
400 to 500 mA, the loading is correct. Make one
final adjustment of the PLATE control and PRE-
SELECTOR control for maximum RFO voltage
(METER control at RFO/S) to be sure that the
transmitter is in tune, Make this adjustment a
habit - the tubes last longer, and a cleaner out-
put signal is obtained. Return the RF LEVEL con-
trol to zero (fully counterclockwise).

C. Switch the FUNCTION control to either
USB or LSB depending upon the sideband to be
used for transmission and reception, The plate
current meter indicates to the left of zero, and
the receiver is in operation.
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D. Switch the METER control tothe AALC
position. Press the microphone push-to-talk
switch., Speak into the microphone at a normal
voice level and advance the MIC GAIN control un~
til the meter pointer on the transceiver panel be-
gins to kick up to about S-3 on voice peaks. This
is the correct working level. Use this meter switch
position when operating SSB to monitor the SSB
transmissions, The microphone gain control set-
ting is less critical because of the compression
action of the AALC circuitry; however, the actual
control setting still depends upon the type of
microphone, the operator's voice characteristics,
and operating habits, Sufficient microphone gain
is built into the SR-400A Transceiver to handle
the usual range of levels associated with com-
munication type microphones, Do not attempt to
judge PEP input by observation of plate current
as meter damping allows current peaks of only
200 to 300 mA to indicate on the METER when
running full input power. Higher readings simply
indicate increased distortion, not useful power
output.

E. Release the microphone switch button.
The transceiver returns to the receive function.
The meter on the transceiver now monitors the
strength of the incoming signals in the usual "S"
units of measurement; S-9 represents approxi-
mately a 50-microvolt signal.

5-7. VOICE CONTROLLED SSB OPERATION,
The operating procedure outlined for basic trans-
mitter tune-up (paragraph 5-4) and push-to-talk
sideband operation (paragraph 5-6) also apply
for voice-controlled, single-sideband operation.
The following adjustments, therefore, are intended
to apply only to the adjustment of the VOX con-
trol system,

A, To avoid unintentional transmission
while adjusting the VOX system controls, set the
MIC GAIN control to zero (fully counterclock-
wise).

B. Turn the four transceiver cabinet
screws 1/4 turn counterclockwise to loosen the
fasteners and remove the top cover to gain ac-
cess to the VOX controls,

C. Initially set the VOX, DELAY, and
ANTI-TRIP controls fully counterclockwise,

D. Set the OPERATION control to VOX
and the FUNCTION control to either the USB or
LSB position.

E. Turn the VOX control clockwise, while
talking into the microphone, until the VOX con-
trol relay closes on the first syllable of speech,
The transceiver switches from the receive mode
to the transmit mode when the relay closes. Use
just enough VOX gain to accomplish the desired
results., Too much gain makes the system over-
sensitive to speaker feedback, andtoolittle sensi-
tivity creates a relatively high signal level at the
antenna relay contacts when switching to the trans-
mit mode,

F. Adjust the DELAY control for the de-
sired drop-out delay. The delay period increases
as the DELAY control is turned clockwise. The
delay period should be long enough to prevent
change-over between words, but not long enough
to miss the other operator's quick reply.

G. Set the receiver AF GAIN control for
the desired listening level and advance the ANTI-
TRIP control clockwise until the received signals
do not actuate the VOX control relay., Excessive
anti-trip gain or a major increase in the estab-
lished listening level may lock out the voice con-
trol system.

H. With the VOX controls adjusted, either
method of control may be selected by setting the
OPERATION control at MOX for manual control
or at VOX for voice control. To place the trans-
mitter in operation, speak into the microphone
and reset the MIC GAIN control while observing
the "S" meter (METER control in AALC position).

I. Replace the cabinet cover and turn the
screws 1/4 turn clockwise to lock the cover in
place.

NOTE

Some microphones, equipped for push-
to-talk control, have shorting contacts
in the switch to disable the microphone
element when the push buttonis released.
VOX operation is not feasible unless this
circuitry is disconnected within the
microphone.
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SECTION VI
THEORY OF OPERATION

6-1. GENERAL, The SR-400A Transceiver con-
sists of a double-conversion receiver and double-
conversion transmitter., To achieve true, on fre-
quency transceiver operation, the VFO, hetero-
dyne crystal oscillator, and carrier frequency
oscillators all contribute to the transmit and re-
ceive functions. In addition, the 6.0- to 6.5-MHz
IF amplifier and 1650-kHz IF amplifier stage
associated with the crystal lattice filter all func-
tion for both modes, Circuitry that compromises
performance to accomplish common usage be-
tween the transmit and receive function is avoided
in the design of the SR-400A. Refer to figure 10
for the block diagram of the system and to figure
31 for the schematic diagram,

6-2. RECEIVER SECTION, The signal (f1) atthe
antenna connector is fed to the receiver RF am-
plifier stage (V1) through the antenna relay (K1)
located in the transmitter final amplifier section.
The signal is amplified and applied to the first
receiver mixer (V2A), where the amplified sig-
nal is heterodyned to frequency (fs), which is the
difference between the heterodyne crystal oscil-
lator (V12) frequency (X1) and the signal fre-
quency (f1). The resulting variable IF signal (f)
falls between 6.0 MHz and 6.5 MHz. The RF am-
plifier and first mixer circuits are selected by the
BAND SELECTOR control and tuned by the PRE-
SELECTOR control.

The variable IF signal (fp) is amplified by
a broadband IF amplifier (V3A) and then hetero-
dyned to the second IF frequency of 1650 kHz
(f2) by mixing with the VFO (V13 and V4B) in
the second receiver mixer (V4A).

With the NOISE BLANKER control set to
OFF, the second IF signal (fy) is amplified by
the first 1650-kHz IF amplifier and blanker stage
(v6) in a conventional manner. When the NOISE
BLANKER control is adjusted for maximum noise
rejection, the noise amplifier stage (V5A) samples
and amplifies the 6.0~ to 6.5-MHz noises and sig-
nal (fs). The signal and noise pulses in this path
are detected and shaped into positive going pulses
by diode (CR7). The detected signal, which is
predominantly noise pulses, is amplified by the
pulse amplifier stage (V5B). The negative going
pulses are fed to grid No. 3 of the pentagrid-
type, first 1650-kHz IF amplifier and blanker
tube (V6) with diode (CR6) acting as a steering
diode to prevent positive pulses from reaching
grid No, 3. Pulse modulation of the IF amplifier
and blanker stage, momentarily interrupts the
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second IF signal (f3) during noise bursts with no
apparent discontinuity of reception because of the
relatively short pulse duration,

The output of the first 1650-kHz IF ampli-
fier (V6) is connected to a tuned circuit (L15,
C54 and C59) to match the 500-ohm crystal filter
(FL1) input impedance. Before reaching the crys-
tal filter, the signal passes through a 1652,200-
kHz quartz crystal (Y12), the SHARP CW filter,
or a diode (CR23) that is connected across the
crystal, In the case of normal SSB reception,
the diode conducts to short-circuit the crys-
tal (Y12) so that the IF passband is2.1-kHz wide,
as determined by the crystal lattice filter (FL1).
When the SHARP CW switch is pulled out (on),
the diode (CR23) does not conduct., In this con-
dition the crystal (Y12) is connected in series
with the crystal lattice. filter, The IF passband
is then 200 Hz wide at the 6~dB points, CR23
remains conductive in the transmit mode regard-.
less of the position of the SHARP CW switch.

The 1650-kHz IF signal now passes through
the crystal lattice filter (FL1) and a termination
network consisting of L16, C63, C124 and R168
to the grid of the second 1650-kHz IF amplifier
(V7A). At this grid a quartz crystal is connected
in series with a varicap (CR27) to ground. The
varicap bias is varied with the NOTCH ADJ con-
trol, which moves the series resonant frequency
of the crystal to any point inthe 2.1-kHz IF pass-
band creating a notch which is moved out of the
IF passband during transmit by switching the
bias to the varicap, or during receive when the
NOTCH ADJ control is turned fully clockwise,
After being amplified by the second 1650-kHz IF
amplifier (V7A), the signal path is split; one path
feeds the signal to the product detector (V9A), the
other path feeds the signal to the AGC amplifier
(V8A).

The product detector stage (V9A) hetero-
dynes the 1650-kHz signal (f3) with one of the
two carrier oscillator frequencies (X3) to shift
the signal frequency to the audio frequency range,
The choice of carrier oscillator frequency (X3)
determines whether the upper sideband or lower
sideband group of frequencies are detected, since
the crystal lattice filter response relative to the
carrier frequency (X3) causes the unwanted side-
band group of frequencies in each case to be re-
jected before reaching the product detector.
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Figure 10, Block Diagram of SR-400A Transceiver,
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Normally, shifting the carrier oscillator
frequency (X3) to obtain upper andlower sideband
reception would also entail shifting the receiver
dial getting to receive the opposite sideband of
a signal frequency (f;) at the antenna input.

The SR~400A system shifts the VFO fre-
quency (X2) electrically with capacitors C126 and
C127 using diode switch CR12 and varicap CR13
when the 1652,800-kHz carrier oscillator fre-
quency is switched on for upper sideband recep-
tion (or transmission). Shifting the VFO frequency
by an amount equal to the difference between the
two carrier oscillator frequencies (X3), or 2.8
kHz, the received suppressed carrier frequency
(f1) is received at the same dial setting for both
upper and lower sidebands,

The 1650-kHz IF signal (f3) fed to the AGC
amplifier stage (V8A) is amplified and detected
to supply the negative DC bias voltage (AGC)
used to control the gain of the receiver RF am-
plifier stage (V1) and first 1650-kHz IF ampli-
fier and blanker stage (V6). The signal level at
which the gain control takes effect is controlled
by the AGC THRESHOLD control (R46).

The detected signal amplitude is controlled
by the AF GAIN control (R4B) and amplified to
speaker level by the first audio amplifier stage
(V9B) and audio output stage (V15). Two audio
output impedances are available for externaluse:
500 ohms at the phono jack located on the rear
chassis apron or 3.2 ohms at the PHONES jack
on the front panel,

6-3., TRANSMITTER SECTION. The audio fre-
quency signal (f5) generated by the microphone
is amplified by a three-stage audio amplifier
(V19A, V19B, and V14B). The audio frequency
signal (f5) then modulates the selected (USB/
LSB) carrier oscillator signal (X3) in the bal-
anced modulator stage (CR19 and CR20) to pro-
duce a double-sideband suppressed carrier sig-
nal (fg) near 1650 kHz, The double-sideband sig-
nal (fg) is amplified by the first 1650-kHz IF
amplifier and blanker stage (V6) with the blanker
system disabled during the transmit mode of
operation.

The unwanted sideband of the double-side-
band signal is attenuated by more than 50 dB as
the signal passes through the crystal lattice fil-
ter (FL1); therefore, a single-sideband sup-
pressed carrier signal results, The signal is
blocked for the transmit function, at the second
1650-kHz IF amplifier stage (V7A) withbias volt-
age switching, and the signal proceeds to the
first transmitter mixer stage (V2B).

At the first transmitter mixer stage, the
signal (f3) is heterodyned with the VFO frequency
(X2) to produce a signal frequency (f3) in the
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6.0- to 6.5-MHz frequency range. The signal
frequency passes through the bandpass circuits
of the 6.0- to 6.5-MHz IF amplifier (V3A) and
on to the second transmitter mixer (V114A), be-
cause in the transmit mode the signal is blocked
with switching bias at the second receiver mixer
(v4a).

The intermediate frequency signal (f9) is
now heterodyned with the heterodyne crystal os-
cillator frequency (X1) to produce the final trans-
mitter output signal frequency (f1). The output
signal frequency (f1) is amplified by the trans-
mitter driver stage (V18) and final amplifier
stage (V16 and V17) to obtain the desired power
level.

The output signal is fed through the PI net-
work in the final amplifier stage to transformthe
impedance to the antenna transmission line im-
pedance (50 ohms nominal), and from the output
of the PI network the signal is conducted through
the antenna relay (K1) to the common antenna
connector,

6-4. RIT CONTROL. Receiver incremental tun-
ing (RIT) is applied at the VFO stage, since this
stage is one of the three frequency determining
elements in the system for both the transmit and
receive function.

The varicap (CR13) in the VFO stage is a
solid-state device which has effective capacity
that varies with the DC bias potential applied
across its terminals, The source of this bias
supply potential is regulated by zener diode (CR14)
to insure frequency stability,

For normal operation as atransceiver sys-
tem, the CAL ADJ potentiometer (R90) is used
to set the VFO frequency as a dial calibration
control, When Receiver Incremental Tuning is
desired, the VFO frequency is controlled by set-
ting the varicap bias voltage with the RIT panel
control (R91), The varicap biasvoltage is switched
by the VOX relay (K2) so that the CAL ADJ po-
tentiometer (dial calibration) sets the VFO fre-
quency when transmitting, regardless of the RIT
control setting, This adjustment keeps the trans-
mitter at the dial frequency, but allows indepen-
dent tuning of the receiver for a few kilohertz
on either side of the dial frequency.

6-5. METERING. The transceiver circuits are
metered by one multipurpose meter in the SR-
400A Transceiver,

The multipurpose meter (M1) in the SR-400A
Transceiver has a three-position selector switch
(S2) which provides for metering the system as
follows:
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A. In positions 1 and 2, the meter is con-
nected into a bridge circuit with the meter am-
plifier tube (V6B) forming one arm of the bridge
and the METER ZERO control (R120) providing
the meter zero adjustment arm for bridge
balance.

1. When the transceiver is in the re-
ceive mode, the AGC voltage developed on signal
is fed to the meter amplifier tube grid to unbal-
ance the bridge and provide a log scale deflection
for metering antenna signal levels, The meter is
calibrated in the customary "S" units up to S-9
and in dB over S-9, with S-9 representing approxi-
mately 50 microvolts at the antenna terminals.

2. When the transceiver is in the
transmit mode, switch position 1 connects the
meter amplifier tube grid to the diode detector
(CR16) circuit in the output of the final amplifier
stage, which rectifies a portion of the RF volt-
age developed across the antenna transmission
line. (Diode CRI17 in this circuit is a directional
gate used to keep resistor R103 from loading
the AGC buss.) The meter scale is not calibrated
in volts RMS for this application, since the tune-
up procedure requires only that the operator knows
when the maximum RF voltage across the an-
tenna terminals is obtained.

3. When the transceiver is in the
transmit mode, switch position 2 connects the
meter amplifier tube grid to the AALC control
grid voltage buss, During SSB operation, the meter
measures the AALC grid voltage developed when
the final amplifier stage is driven into the grid
current levels,

B. In switch position 3, the meter circuit
is active only in the transmit mode. The meter
is disconnected from the meter amplifier tube
bridge circuit and connected to a second meter-
ing bridge circuit consisting of the final ampli-
fier tube cathode resistors (R106, R109, R197,
and R198) and the reference voltage divider re-
sistors (R118 and R121). When the correct idle
(zero signal) plate current flows in the final am-
plifier tubes, the voltage across the cathode re-
sistors equals the voltage drop across R118 of
the reference voltage divider, and the meter in-
dicates zero current (pointer rests at the SET
BIAS arrow reference mark). When drive is ap-
plied to the final amplifier tubes, the increase in
plate currentflowing through the cathode resistors
unbalances the bridge, and the resulting meter
current then indicates the plate current flowing
through the final tubes. This technique eliminates
the relatively large metering error normally in-
curred in most equipment when measuring zero
signal plate current.

6~-6., AALC SYSTEM. The amplified automatic
level control (AALC) circuits are utilized only
in the transmit mode. To properly employ the
peak capability of the linear power amplifier,
the stage must operate up to and slightly into the
control grid current region and yet not overdrive
into unwanted distortion known as "flat-topping".

AALC action goes into effect when trans-
mitting single-sideband signals at peak levels
where the control grid current begins to flow in
the final amplifier tubes (V16 and V1%7). The grid
current pulses generate a small signal voltage
across the resistance in the bias supply BIAS
ADJ control (R115), The signal voltage is ampli-
fied to usable levels by the AALC amplifier tube
(v3B) and rectified by diodes CR4 and CR5 to
become a varying DC bias voltage. The bias volt-
age is fed to the 6.0- to 6.,5-MHz IF amplifier
stage (V3A) grid to reduce the stage gain as the
AALC bias voltage increases. The control volt-
age is fed to the meter amplifier tube (V8B) grid
to actuate the meter as a warning device (METER
control set at AALC)., The AVC action on the IF
amplifier stage makes the transition from the
desired drive level to the overdrive level less
critical, which results ina more stable and power-
ful signal,

6-7. VOX CONTROL. The SR-400A Transceiver
features automatic control of the receive-trans-
mit changeover function for either SSB phone or
CW code operation, For either mode of operation,
the automatic control is utilized when the OPER-
ATION control is set at VOX. When operating
SSB, the changeover /from receive to transmit
starts with the first syllable spoken into the micro-
phone, The audio signal (f5) is amplified by the
first and second microphone amplifier stages
(V19A and V19B) and the VOX amplifier stage
(v20A). The amplified audio signal (fg), with the
gain adjusted by the VOX control (R150), is recti-
fied by diodes CR21 and CR22. The positive DC
control voltage developed is applied to the grid
of the relay amplifier stage (V20B) to actuate the
VOX control relay K2, placing the transmitter
on the air.

The diode load resistors R154 and R155
(DELAY control) and the storage capacitor C210
determine the dropout time or delay available
to keep the transmitter active between the spoken
words by sustaining the positive DC control volt-
age supplied to the relay tube grid.

The sound from the speaker that reaches
the microphone during reception would normally
trigger the VOX relay. To avoid this condition,
a sample of the receiver audio (fg) is taken from
the plate of the receiver audio output tube (V15)
and rectified with diode CR15 to develop a nega-
tive DC anti-trip voltage.
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This potential, when adjusted for correct
amplitude by the ANTI-TRIP control (R93) and fed
to the grid of the relay tube (V20B), cancels the
positive DC control voltage generated by the VOX
diodes in the microphone amplifier stages, As
a result, the relay does not close when the micro-
phone picks up sound from the speaker. When the
operator adds voice to the system, the positive
DC control voltage developed by the VOX ampli-
fier diodes increases and exceeds the established
anti-trip potential, andthe relay closes as desired.

When operating with keyed CW, the change-
over from the receive to the transmit mode of
operation starts with the closing of the key. The
keying system operates on the blocked-grid key-
ing principle; therefore, when the key is closed,
several stages in the transmitter are keyed ON
simultaneously; namely the transmitter driver
stage (V18), the second transmitter mixer stage
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(V114A), and the sidetone amplifier stage (V7B).
The keyed sidetone signal (X4) is fed into the
second microphone amplifier stage (V19B) and
through the output transformer (T5) to the speak-
er for sidetone monitoring purposes. The side-
tone signal fed to the second microphone ampli-
fier stage (V19B) passes through the VOX am-
plifier and rectifier circuits to actuate the VOX
control relay (K2) in the same manner as for
the SSB VOX control. The anti-trip circuit is
disabled by the OPERATION switch (S4A) in the
CW position, since the function is not required
for CW operation.

The VOX delay circuits, for CW opera-
tion, hold the transmitter in the active state be-
tween short breaks during CW keying, but release
the control relay for receiver operation at the
end of transmission. The delay period for the CW
control is adjusted, in the same manner as for
SSB, by the DELAY control (R155).
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SECTION Vii
SERVICE DATA

7-1, COVER AND CHASSIS REMOVAL,

A, Top Cover Removal - Loosen the four
top-cover screws 1/4 turn only and remove the
cover. To replace the cabinet cover, line up the
plastic nuts with the cabinet slots, seat the cover
and tighten the cover screws 1/4 turn only. The
plastic nuts can be damaged by over tightening,

B. Bottom Cover Removal - Remove the
four bottom-cover screws located near the cabi-
net feet and remove the cover, Should the mount-
ing screws be misplaced, use 6-32x 3/16 replace-
ment screws, Screws longer than 3/16 inch will
bottom against the chassis before securing the
bottom cover,

C. Chassis Removal - Disconnect allrear
chassis cables, Remove both top and bottom cabi-
net covers. Remove the four cabinet screws at
the bottom of the cabinet near the corners of the
chassis and carefully slide the chassis and panel
assembly out the front of the cabinet.

7-2., TUBE AND DIAL LAMP REPLACEMENT.
Access to all tubes, except the two final ampli-
fier tubes, is obtained by removing the top cabi-
net cover. See paragraph 7-1, A,

To service the dial lamps, the panel and
chassis assembly must be released from the
cabinet and shifted forward far enough to expose
the dial lamp assemblies, Remove the four cabi-
net screws at the bottom of the cabinet in the
corners of the chassis to release the chassis
assembly.

7-3. FINAL AMPLIFIER TUBE REPLACE-
MENT. Access to the final amplifier tubes is ob-
tained by removing the top cabinet cover (para-
graph 7-1, A) and the final amplifer compart-
ment cover, held in place by three screws, Note,
that the rear edge of the cover is clipped to the
rear lip of the compartment structure, When re-
placing the cover, be sureto engage the clip prop-
erly before replacing the mounting screws.

The power tubes may be removed by pull-
ing straight up and out of each socket after dis-
engaging the plate clips and moving the parasitic
suppressors to one side.

7-4. FINAL AMPLIFIER TUBE BALANCING,
If either or both 6KD6 tubes are replaced, tube
balancing should be performed.

The procedure for tube balancing is as

follows:

IT WILL BE NECESSARY TOWORKWITH
CIRCUITS WHICH NORMALLY HAVE HIGH
VOLTAGE APPLIED. USE EXTREME
CARE WHILE PERFORMING THE FOL-
LOWING OPERATIONS. USE A WELL IN-
SULATED SCREWDRIVER OR OTHER
SUITABLE TOOL TO SHORT-CIRCUIT
THE 6KD6 PLATE CAPS TO THE CHAS-
SIS BEFORE HANDLING THE TUBES.

A, BSet the OPERATION switch to OFF
and disconnect the power cable from J7.

B. Turn the four top cabinet retaining
screws 1/4 turn counterclockwise and remove
the top cover.

C. Remove the top cover from the final
amplifier cage (three screws).

D. Remove the plate caps of the tube or
tubes to be replaced and replace withnew tube(s).

E CAUTION 1‘

NOT ALL BRANDS OF 6KD6 TUBES CAN
BE USED.IN THE SR-400A. TUBES LA-
BELED WITH A MANUFACTURERS CODE
NUMBER 274 (RCA) ARE PREFERRED.

E. Connect the plate caps and replace the
final amplifier cage cover.

F. Using a 20,000 ohm/volt DC voltmeter
(Simpson 260 or equivalent set to the 2.5-volt
range), adjust the final amplifier balance control
(R193) for O volt. See figure 16 for location.
Within several hours after initial adjustment,
it is advisable to recheck the balance. Also,
as the tubes age over several months, the
balance adjustment should be performed,

G. Set the FUNCTION control to TUNE
and the RF LEVEL control to zero (fully counter~
clockwise).

H. Set the OPERATION control to REC
and allow at least 2 minutes for warmup.

I. Set the OPERATION control to MOX
and adjust BIAS ADJ control on the transceiver
panel to the set bias indication on the plate meter,
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J. Tune the transmitter as outlined in Sec-
tion V, and observe the voltage between J11 and
J12 as the plate current meter indicates 300 mA.
If the voltage is greater than 0.1V, the tubes are
not balanced. This condition is found only in rare
cases, such as when a new tube is being matched
to an old tube, or with tubes having extreme dif-
ferences in electrical parameters. For proper
operation, the PA tubes MUST be properly bal-
anced,

K. The final amplifier requires a neutra-
lization check and possible adjustment after the
new tubes are installed, Refer to paragraph 8-7
for the neutralization check and adjustment pro-
cedure,

7-5. LOAD CONTROL .RESTRINGING PROCE-
DURE. Remove the cabinet top cover (paragraph
7-1, A) and final amplifier compartment cover
(three screws) to gain access to the controldrive
mechanism. Note that the rear edge of the cover
is clipped to the rear lip of the compartment
structure. The restringing operation may be ex-
pedited if the final amplifier cage (secured to
the chassis with three spade bolts andto the right
side plate with four sheet metal screws) is lifted
from the chassis,

Restring the LOAD control drive system
with a 50-pound test dacron cord or equivalent,
following the arrow and letter sequence in figure
11, Maintain a spring expansion of approximately
1/2 inch on the dial cord spring, while following
the pulling orientation shown.

After completion of the stringing operation,
rotate the LOAD control lever counterclockwise
to 1 and check the loading capacitor to ensure
that it is completely meshed (maximum capac-
ity).

LOAD CAPACITOR
PULLEY

7-6. TROUBLESHOOTING. When designing this
transceiver, full consideration was given to keep
maintenance problems at an absolute minimum;
therefore, maintenance and repair problems are
generally confined to the checking and replace-
ment of tubes and semiconductor devices which
are defective, Malfunctions of this nature are for
the most part easily isolated and corrected, How-
ever, it is entirely possible that a more obscure
malfunction may arise. In this event, only thor-
oughly trained technical personnel should attempt
to service equipment of this complexity.

A recommended aid to troubleshooting the
SR-400A Transceiver is a general-coverage re-
ceiver which can be used to provide aquick check
on the various oscillator circuits within the trans-
ceiver. A lead connected to the antenna of this re-
ceiver, when placed in the proximity of the oscil-
lator tube in the circuit to be checked, determines
the presence or absence of a signal from the stage
in question.

If a malfunction occurs when operating on
one particular band and/or mode of operation,
the unit should be checked on all other bands and
in all other modes of operation to isolate the dif-
ficulty. A careful study of the block diagram (fig-
ure 10) will give a quick clue as to which tubes
should be checked. The voltage and resistance
charts (figures 12 and 13) and schematic diagram
(figure 31) will also aid in isolating and correct-
ing a malfunction.

7-7. SERVICE AND OPERATING QUESTIONS.
For further information regarding operation or
servicing of the SR-400A Transceiver, contact
the dealer from whom the unit was purchased,
The Hallicrafters Co. maintains an extensive
system of Authorized Service Centers where any
required service is performed promptly and ef-

LOAD KNOB
PULLEY

FRONT VIEW

LOAD CAPACITOR
SET AT MAX. CAPACITOR
(FULL CW POSITION)

KNOB SET AT "t"
(FULL CCW POSITION)
156-008840

Figure 11, Load Control Restringing Diagram.
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e g

ficiently at no charge, if this equipment is de-
livered to the service center within 90 days from
date of purchase by the original buyer and the de-
fect falls within the terms of the warranty, It is
necessary to present the bill of sale in order to
establish warranty status. After the expiration of
the warranty, repairs are made for a nominal
charge, All Hallicrafters Authorized Service
Centers display the sign shown below, For thelo-
cation of the one nearest you, consult your dealer
or your local telephone directory.

Make no service shipments to the factory
unless instructed to do so by letter, as The Halli-
crafters Co. will not accept responsibility for
unauthorized shipments.

The Hallicrafters Co. reserves the privi-
lege of making revisions in current production
of equipment, and assumes no obligation to in-
corporate such revisions in earlier models,

Authorized A

hallicraffers

Service Center

Commurnications Equijpment
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Figure 12, Tube Voltage Chart.
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SECTION Vil
ALIGNMENT PROCEDURE

8-1. GENERAL. The SR-400A Transceiver has
been carefully aligned and tested at the factory
and, with normal usage, should not require other
than the usual attention given to electronic equip-~
ment, Service or replacement of a major compo-
nent or circuit may require subsequent realign-
ment, but under no circumstances should realign-
ment be attempted unless the malfunction has
been analyzed and definitely determined as mis-
alignment. Service work should be performed by
persons experienced inthis work, using the proper

test equipment,
z CAUTION j{

NEVER OPERATE THE SR-400A
TRANSCEIVER AS A TRANSMITTER
WITHOUT A MATCHED ANTENNA OR
ADEQUATE DUMMY LOAD TERMINA-
TION. ILLUMINATING LAMPS WILL
NOT PRESENT A CONSTANT LOAD
IMPEDANCE. THE POWER AMPLIFIER
TUBES AND PI NETWORK COMPO-
NENTS CAN BE DAMAGED IF THE
EQUIPMENT IS OPERATED AS A
TRANSMITTER UNLOADED,

WARNING

THE VOLTAGES USED IN THE SR-400A
TRANSCEIVER AND POWER SUPPLY
ARE LETHAL. AVOID UNNECESSARY
EXPOSURE TO HIGH VOLTAGE CIR-
CUITS WHEN MAKING CIRCUIT AD-
JUSTMENTS OR VOLTAGE CHECKS.
SERIOUS RADIO FREQUENCY BURNS
WILL RESULT IF THE PLATE OR
ANTENNA OUTPUT ENDS OF THE
FINAL AMPLIFIER PI NETWORK ARE
CONTACTED WHILE TRANSMITTING.

NOTE

Do not make any adjustments unless the
operation of the transceiver is fully
understood and adequate test equipment
is available. Refer to figures 14 and 15
for component locations andto figures 16
and 17 for the location of all alignment
adjustments.

8-2. EQUIPMENT REQUIRED. The following

equipment is required for the proper alignment
of the SR-400A Transceiver,
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® RF Signal Generator; Hewlett-Packard
Model 606A, or equivalent, having up
to 1 volt output at an impedance of 50
to 70 ohms and a frequency coverage
up to 30 MHz.

® A Vacuum Tube Voltmeter (VTVM);
Hewlett-Packard Model 410B, or equiv-
alent, having an RF probe good to 40
MHz,

® A dummy load; 50 ohms nonreactive;
rated at 500 watts average power, Bird
Wattmeter or equivalent.

AF Signal Generator, Hewlett-Packard
Model 200 AB, or equivalent,

@® AF Voltmeter; Ballantine Model 300,
or equivalent, capable of measuring
1- to 5~-millivolt levels.

® A general coverage receiver covering
the frequency range from 3 to 30 MHz
with a 100-kHz calibrator.

8-3. BIAS ADJUSTMENT. The final amplifier
bias must be checked and, if necessary, setbefore
any extensive checks are made onthe transmitter
portion of the SR-400A Transceiver. Correctly
setting the bias ensures normal plate dissipation
for the final amplifier tubes, Adjust the BIAS ADJ
control located on the front panel of the trans-
ceiver unit as follows:

A, Set the OPERATION control to REC
and allow the transceiver time to reach opera-
ting temperature. Preset the following controls
as indicated:

FUNCTION .. ... .. .. e s ettt SSB

RF LEVEL . .. .At zero (fully counterclockwise)

MIC GAIN..... At zero (fully counterclockwise)

METER .....0 vt veeeeennenn PLATE MA
NOTE

With the METER control set to PLATE
MA, the meter pointer normally rests
to the left of the meter scale zero when
the transceiver is in the receive mode.
This indication is normal for the type
of meter circuit used in the transceiver.
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Figure 14, Component Locations on SR-400A (Top Inside View).
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Figure 15. Component Locations on SR-400A (Bottom Inside View).
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Figure 16, Alignment Adjustments on SR-400A (Top Inside View),
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Figure 17. Alignment Adjustments on SR-400A (Bottom Inside View).
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B. When using the PS-500-DC, check the
setting of the BIAS ADJ control on the DC power
supply. This control must be set for maximum
bias voltage (fully clockwise).

C. Set the OPERATION control to MOX,
The idle plate current of the final amplifier stage
should cause the meter pointer to index with the
SET BIAS arrow of the meter, if the bias voltage
is correct,

If the plate current meter indicates above
or below the SET BIAS mark, set the BIAS ADJ
control on the panel of the transceiver (screw-
driver adjustment) so that the pointer lines up
with the arrow on the meter scale (70 maA),

8-4, "S" METER ZERO ADJUSTMENT, The "'S"
meter requires a zero adjustment if the meter
does not indicate between zero and S-1 in the
receive mode with the RF GAIN control fully
counterclockwise, or if the meter does not indi-
cate zero RFO in the transmit mode with zero
RF output., The adjustment procedure is as fol-
lows:

A. Remove the cabinet cover per para-
graph 7-1, A,

B. Place the transceiver in the transmit
mode with the FUNCTION control set to SSB,
OPERATION control set to MOX, and the RF
LEVEL control set fully counterclockwise for
zero output.

C. Set the METER control to RFO/S and
adjust the METER ZERO control (R120) for zero
on the "S" meter (pointer in the rest position).

D. Set the OPERATION control to REC
and turn the RF GAIN control fully counterclock-
wise. The "'S" meter should read between zero
and S-1, If not, adjust the AGC THRESHOLD con-
trol (R46) for an "S" meter reading just above
zero and less than S-1. Replace the cabinet cover.

8-5. CARRIER BALANCE. The transceiver
should be allowed to reach operating tempera-
ture before making the carrier balance adjust-
ment, Remove the top cabinet cover per para-
graph 7-1, A to gain access to the carrier bal-
ance adjustments of C192 and R132 (see figure
16).

A, Tune-up the transceiver for SSB oper-
ation using an antenna load or dummy load for
the transmitter,

B. Turn the MIC GAIN control fully coun-
terclockwise to remove all audio from the modu-
lator stage. With the FUNCTION control set to
either USB or LSB, close the microphone push-
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to-talk switch and adjust the carrier balance con-
trols (capacitor C192 and potentiometer R132) for
minimum RFO voltage (METER control at RFO/S).

C. The RFO meter on the transceiver will
drop to zero near the true null, A more exacting
balance may be obtained by connecting the Model
HP410B VTVM RF probe across the transceiver
antenna output and observing the RFO voltage on
the 1V RMS scale, or by tuning a receiver having
an "S" meter to the transmitted frequency. In
either case, adjust the balance controls for mini-
mum carrier level while switching the FUNCTION
control back and forth between the two sideband
positions to obtain a good null for both sidebands.

8-6, CRYSTAL CALIBRATOR ADJUSTMENT.
The crystal calibrator trimmer (C89) is used to
warp the 25-kHz crystal exactly to frequency with
the signal transmitted by station WWV,

Remove the top cabinet cover (see para-
graph 7-1, A) of the transceiver and place the
transceiver in the receive mode (OPERATION
control at REC). Set the CAL ON/CAL ADJ con-
trol to CAL (pull out) to actuate the crystal cali-
brator. Set the receiver frequency to 21.250 MHz
and set the PRESELECTOR control to the center
of the 15-20 position, With the RF GAIN and AF
GAIN controls set fully clockwise, adjust the PRE-~
SELECTOR control and receiver frequency to
receive station WWV, Connect one end of a wire
lead to the general coverage receiver antenna
terminal, and place the opposite end of the wire
close to the 25-kHz crystal oscillator tube (V11),
Proper coupling to the crystal oscillator pro-
duces a usable beat note between the 25-kHz os-
cillator harmonics and the signal from station
WWV. Carefully adjust the calibrator trimmer
(C89) until the 25-kHz oscillator harmonic is at
zero beat with station WWV, This adjustment
should be made only during periods when station
WWYV's signal is not modulated to avoid confusing
beats with the modulation frequencies.

8-7. FINAL AMPLIFIER NEUTRALIZATION.,

A. Neutralization Check - Run theneutra-
lization check with the transceiver chassis in the
cabinet (all hardware in place) and terminated
with 2 dummy load (or antenna having low VSWR).
Tune-up the transceiver in the CW mode (refer
to paragraphs 5-4 and 5-5) at the following fre-
quencies:

3900 kHz 21,300 kHz
7250 kHz 28,750 kHz
14,250 kHz

Adjust the RF LEVEL control for approximately
a 70V RMS RF output. (Approximately equal to
S-5 on the RFO meter if an RF voltmeter is not
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available.) Carefully tune the PLATE control
through resonance and observe the plate current
dip and RF output voltage maximum, If both occur
at the same setting or with an error of less than
5V RMS out of the 70V RMS reference level, the
amplifier stage is neutralized.

NOTE

If a VTVM is not available, set the meter
control to RFO/S to observe the RFO
voltage and connect a 0-500 mA meter
to test points TP201 and TP202 (red
terminal to meter +) on the Model PS-
500A-AC power supply, or connect the
meter in series with the HV lead (ter-
minal 1) on the Model PS~-500-DC power
supply. For either power supply, the
milliammeter must be well insulated
from ground,

DO NOT OPEN THE FINAL AMPLI-
FIER COMPARTMENT WITH THE HIGH
VOLTAGE CIRCUITS ENERGIZED.
HIGH VOLTAGE IS PRESENT AT ALL
SETTINGS OF THE OPERATION CON-
TROL EXCEPT OFF,

B. Neutralizing the SR-400A Transceiver-
If the neutralization check outlined above indicates
a need for adjustment, remove the top cabinet
cover and the final amplifier compartment cover
to gain access to the neutralizing capacitor (C171)
located between the final amplifier stage tubes.
Refer to paragraph 7-1, A for cover removal de-
tails, Proceed as outlined for the neutralization
check and adjust the neutralizing capacitor until
the plate current dip and the RFO maximum coin-
cide at each of the frequencies shown in step A.
Normally, when the SR-400A is neutralized at
28.750 MHz, all other bands are neutralized cor-
rectly. The top cabinet cover does not have to
be in place for the neutralization check; however,
the final compartment cover must be in place to
provide the RF shielding required, The calibra-
tion of the PRESELECTOR control has an effect
on the neutralization pattern, If only one or two
check frequencies indicate a neutralization prob-
lem, aPRESELECTOR calibration correction may
be necessary rather than a neutralizing capacitor
adjustment, Refer to paragraph 8-12 for the mixer
and driver stage alignment details,

8-8. VFO CALIBRATION ALIGNMENT.

A, Mechanical Index - As each 100-kHz
mark on the main dial indexes with the corre-
sponding fiducial, the zero mark on the knob dial
should also index with the corresponding fiducial,

If there is a fixed error between these dials, re-
move the tuning knob with a No. 8 Bristol set-
screw wrench to expose the knob dial bushing.
Set the main dial to any 100-kHz mark, Loosen

the knob dial setscrew with a No, 6 Bristol set-

screw wrench and rotate the knob dial with re-
spect to the knob shaft until the zero mark lines
up with the fiducial, Tighten the setscrew., Re-
place the tuning knob leaving a clearance between
the felt brake pad and the panel for minimum
turning torque (base station operation), or po-
sition the tuning knob on the shaft so that the felt
brake pad engages the panel and increases the
turning torque as desired for mobile operation,
If a service operation is involved in disconnect-
ing the VFO gang from the gear drive, re-index
the gang as follows:

1. Rotate the tuning knob clockwise
to the mechanical stop.

2. Loosen the two No, 6 Bristol set-
screws holding the drive gear to the VFO gang
shaft,

3. Rotate the gang capacitor to fully
mesh the capacitor and tighten one of the set-
screws,

4, Rotate the knob exactly 30 kHz in
the counterclockwise direction.

5. Loosen the setscrew again and,
without disturbing the VFO gang setting, turn the
knob clockwise to the knob dial zero. (The main
dial will also be indexed at the high frequency
end of the dial,)

6. Tighten both setscrews securely
and replace the VFO compartment cover before
recalibrating the VFO electrically.

B. VFO Calibration (Trimmer Adjustment
Only) - Atrimmer capacity correction is indicated
if the dial calibration check across the dial, at
the 100-kHz check points, consistently falls to one
side of the fiducial and cannot be corrected by the
CAL ADJ control, The main dial and knob dial
must be correctly indexed as outlined in para-
graph 8-8, A, and the calibration check should be
made with the FUNCTION control set at LSB, Re-
calibrate the VFO as follows:

1. Remove the bottom cabinet cover
per paragraph 7-1, B to gainaccess tothe adjust-
ment screw of trimmer C122, See figure 17 for
location of the trimmer,

2, DPreset the following controls as
indicated:
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BANDSELECTOR .................. 3.5
OPERATION . . ... .. ...t nnnnn REC
FUNCTION . .. ...ttt it v nannns LSB
PRESELECTOR. .......ccr oo eeensn 80
CALON/CALADJ........... CAL (pull out)
NOISE BLANKER. ..........c.000.. OFF

3. Center the CAL ADJ control. The
dot on the knob should fall at top dead center.

4, Set the dial for exactly 3500 kHz
(red 500 on main dialandblack zero on knob dial).
Carefully adjust trimmer C122 for a zero beat,

5. Check the calibration across the
dial at the 100-kHz check points. If the frequency
error is less than approximately 2000 Hz, the
calibration is within acceptable limits, If the
error increases and exceeds 2000 Hz at the high
frequency end of the dial, the VFO requires a
coil adjustment in addition to the trimmer ad-
justment,

C. VFO Calibration (Trimmer and Coil
Adjustment) - I the dial error progressively in-
creases in the same direction with the high fre-
quency end of the dial running out more than
2000 Hz, both coil L21 and trimmer C122 require
adjustment. Recalibrate the VFO as follows:

1, Set the transceiver controls per
steps 2 and 3 in paragraph 8-8, B.

2. Set tuning dial for exactly 4000 kHz
(VFO = 4350.000 kHz) and adjust coil L21 for a
zero beat.

3. Set tuning dial for exactly 3500 kHz
(VFO = 4850.000 kHz) and adjust trimmer C122
for a zero beat.

4, Repeat steps 2 and 3 until both the
3500 kHz and 4000 kHz settings are exactly on
frequency.

5. Check the calibration across the
dial at the 100-kHz points. If the frequency error
is less than 2000 Hz, the calibration is within
acceptable limits, If the error is in excess of
2000 Hz at any of the midpoints, with the end
limits at zero error, the VFO capacitor C120
should be "knifed". This operation should not be
attempted by other than qualified personnel thor-
oughly familiar with the technique,

6. Set the dial at 3800 kHz and tune
to the exact zero beat with the marker crystal,
Switch the FUNCTION control from LSB to USB.
If the frequency shifts more than 15 Hz, the VFO
corrector trimmer C127 must be adjusted per
paragraph 8-8, D,

40

D. VFO Corrector Adjustment - VFO cor-
rector trimmer C127 shifts the VFO frequency
approximately 3000 Hz to correct for the differ-
ence in frequency between the upper and lower
sideband BFO/carrier crystal frequencies, The
trimmer is switched into the VFO circuit in the
upper sideband mode. To check the corrector
trimmer setting, tune the transceiver, in the
LSB mode, to zero beat withthe 3800-kHz marker
frequency. Switch to the USB mode. There should
be less than a 15-Hz change in frequency. If the
change is more than 15 Hz, carefully adjust trim-
mer C127 until the difference between USB and
LSB is less than 15 Hz,

8-9. IF ALIGNMENT (1650 kHz). This operation
consists of adjusting transformers T3 and T6
only. Do not adjust the filter terminations (L15
and L16) at this time. See paragraph 8-10 for
the crystal filter alignment,

The signal source for alignment may be ob-
tained from an RF signal generator set to 1650
kHz, or the transceiver can be tuned to the 25-
kHz crystal calibrator signal in the 20M band
(any 100-kHz marker). If an RF signal generator
is used, connect the output to pin 2 (test point

, See figures 17 and 31) of the second receiver
mixer tube (V4A). The following procedure is
used for IF alignment:

A. Set the OPERATION control to REC,
FUNCTION control to either USB or LSB, NOISE
BLANKER control to OFF, and METER control
to RFO/S. Adjust the RF GAIN control or signal
generator output (no modulation) for about S-7
on the "S'" meter and tune either the transceiver
or signal generator (whichever method is used)
for maximum "S" meter deflection.

B. With the signal centered in the crystal
filter passband, adjust transformer T3 (top and
bottom eores) and transformer T6 (single core)
for maximum "S" meter deflection. Maintain the
S-7 level to avoid overloading effects. Do not
turn the cores through the individual transformer
windings (T3) so that either core rests between
the windings, thus upsetting the coupling design.

8-10, CRYSTAL FILTER ALIGNMENT. Use the
following procedure for alignment of crystal filter:

A. The filter response should be checked
as follows to determine whether or not the filter
termination coils L15 and L16 need adjustment,

1. Tune-up the transceiver (transmit
mode) into a 50-ohm dummy load (3800 kHz is
recommended).

2. Connect the AF signal generator
to the microphone input and monitor the input
voltage with the Ballantine voltmeter. Set the
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AF signal generator to 1000 Hz and adjust the
generator level for 50V RMS RFO with the MIC
GAIN control set near maximum (approximately
9). '

3. Set the FUNCTION control to LSB.

4, Maintain constant AF signal gen-
erator input voltage and adjust the frequency of
the generator above and below 1000 Hz, record-
ing the two frequencies at which the transmitter
RFO drops to 25v RMS (-6 dB). Also, note the
maximum and minimum RFO excursions between
these two frequencies. A normal 6-dB frequency
response will run 500 Hz or less at the low end
and 2400 Hz or more at the high end, with less
than a 2-dB variation (10v RMS change) in the
passband.

5. Repeat the check made in step 4
with the FUNCTION control set at USB.

B. If the check made in the above para-
graph (8-10,A) indicates a need for a filter ter-
mination adjustment, one of two methods may be
employed, ~

1. The above test setup may be used
to evaluate the passband ripple and the termi-
nating coils (L.15 and L186), then adjusted for mini-
mum in-band ripple while maintaining maximum
RFO. If the terminations are disturbed and a
major increase in RFO is obtained with adjust-
ment, reset the AF signal generator level to main-
tain the 50V RMS reference at 1000 Hz..

2. The passband ripple may also be
observed by operating the transceiver in the re-
ceive mode., Tune-in the crystal calibrator at
3800 kHz and adjust the RF GAIN control for an
S-7 meter reading. The NOTCH ADJ potentiometer
must be in the fully counterclockwise position,
Tune through the filter passband and adjust the
filter termination coils (L15 and L16) for mini-
mum in-band ripple while maintaining maximum
"S" meter deflection. I the terminations are
disturbed and a major increase in the ""S" meter
reading results, readjust the RF GAIN control
to maintain the S-7 reference level,

C. Repeat the filter response check (para-
graph 8-10, A) after adjusting the filter termina-
tion coils to verify the adjustment,

8-11, IF ALIGNMENT (6,0 to 6.5 MHz), This
alignment is best performed using a sweep os-
cillator, marker generator and oscilloscope. I
this equipment is not available, the following
procedure, if carefully followed, can be used:

A. Remove the heterodyne oscillator tube
(V12) and connect the HP410B VTVM RF probe
to test point @) (pin 7 of the second transmitter
mixer tube V114A), See figures 17 and 31,

B. Place the transceiver in the transmit
mode. Setthe OPERATION control to MOX, FUNC-
TION control to TUNE, BAND SELECTOR control
to 3.5, and adjust the RF LEVEL control for a
VTVM indication of 1V RMS at the peak of the
response,

C. Tune the VFO across the band andnote
the VTVM readings. If the response is essentially
flat, with no more than 2- to 3-dB rolloff at each
end of the band, the alignment isacceptable,

D. If adjustment is required, adjusttrans-
formers T1 and T2 (top and bottom cores) for
maximum grid voltage, as well as a flatresponse
across the band, Avoid a tilted response or a
response that rolls off beyond the 2- to 3-dB limit
at the edges of the VFO dial settings, Do not sac-
rifice gain by stagger tuning the transformers to
obtain a constant grid voltage across the band
or turn a core through the winding which would
upset the coupling design. A properly aligned
amplifier has equal drop in the response at each
end of the band but does not exceed 3 dB (0,7V
RMS).

E. Replace heterodyne oscillator tube V12
and disconnect the VTVM.

8-12. ALIGNMENT OF TRANSMITTER MIXER/
DRIVER AND RECEIVER ANTENNA STAGES.
The final amplifier bias adjustment mustbe prop-~
erly set per paragraph 8-3before extensive oper-
ation of the transmitter is attempted. It is as-
sumed that the signal generating stages of the
SR-400A Transceiver are functioning properly.
Use the internally generated signal of the trans-
ceiver to align the transmitter mixer and driver
stages, and the RF signal generator (no modu-
lation) to align the receiver antenna stage as
follows:

A, Comnect the 50-ohm dummy load and
the VTVM RF probe to the ANTENNA jack (J1
or J2), Connect the RF signal generator termi-
nation to test point (@) (see figures 17 and 31).
Connect the signal lead to the receiver antenna
coaxial cable termination at switch wafer S1D
(fourth wafer from front) and the ground lead to
the first shield plate. Connect the AF voltmeter
across the 500-ohm audio output transformer
winding at the AUDIO 500-OHM jack (J5) located
at the rear chassis apron. This arrangement per-
mits transmitter and receiver operation without
connecting and disconnecting test equipment re-
peatedly during alignment,

B. If the trimmer capacitors onthe three-
section gang (C7) have not beenpreviously aligned
at the factory, preset trimmers C7D and CTE
approximately 1/2 turn from tight.
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C. Set the RF LEVEL control to zero,
OPERATION control to MOX, and FUNCTION
control to TUNE.

D. Set the BAND SELECTOR control to
28,5, the VFO to 29,000 kHz, the PRESELEC-
TOR control to the center of the 10-15 segment,
and the final amplifier LOAD control to 5-1/2,
Advance the RF LEVEL control and adjust the
final amplifier PLATE control for resonance,
Maintain an output signal level of 50V RMS at
the VTVM with the RF LEVEL control, and ad-
just trimmer C7E for maximum output at the
dummy load. Rock the tuning of the PRESELEC-
TOR control while making this adjustment to ob-
tain best tracking.

E. Retune the transmitter to 28.5 MHz,
readjusting the PRESELECTOR control to obtain
resonance, Using the RF LEVEL control, reduce
the transmitter output to zero.

F. Set the OPERATION controlto REC, RF
GAIN and AF.GAIN controls to maximum (10),
RIT control to OFF, and NOISE BLANKER con-
trol to OFF. Do not change the VFO or PRE-
SELECTOR control settings indicated in step E.
Tune the RF signal generator to 28,500 kHz and
adjust for approximately a 1000-Hz beat note.
Use enough signal generator output (approximately
1 uV for an aligned unit) to keep from developing
AVC voltage (no "S'" meter indication). Adjust
coils L1 and L7 for maximum audio output with-
out developing AVC voltage.

G. Set the BAND SELECTOR control to
28,5, the VFO to 28,500 kHz, the final amplifier
LOAD control to 7, and the OPERATION control
to MOX. Advance the RF LEVEL control and
tune the final amplifier PLATE and PRESELEC-
TOR controls to resonance, Maintain an output
signal level of 50V RMS at the VTVM with the
RF LEVEL control, and adjust mixer coil L7
for maximum output at the dummy load. (If crys-
tals for all 4- to 10-meter segments are avail-
able, adjust C7E at 30 MHz and L7 at 28 MHz for
optimum tracking across the entire 10M band.)
Reduce the transmitter output to zero with the
RF LEVEL control,

H. Retune the transmitter to 29,000 kHz
while carefully adjusting the PRESELECTOR
control for peak output. Using the RF LEVEL
control, reduce the transmitter output to zero,

I. Set the OPERATION control to REC
and, without changing the VFO or PRESELEC-
TOR control setting, tune the RF signal gen-
erator to 29,000 kHz to obtain the 1000-Hz beat
note, Control the signal generator output and
adjust trimmer C7D for maximum audio output
at the AF voltmeter without developing AVC
voltage (no "'S" meter indication),
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J. Set the BAND SELECTOR control to
3.5, the VFO to 3500 kHz, the PRESELECTOR
to the left edge of the 80 segment, the final am-
plifier LOAD control to 4, the OPERATION con-
trol to MOX; advance the RF LEVEL control,
and adjust the final PLATE control for reso-
nance. Maintain the 50 V RMS output signal level
with the RF LEVEL control and adjust coils L1l
and L34 for maximum output at the dummy load.
Using the RF LEVEL control, reduce the output
to zero,

K. Set the OPERATION control to REC
and, without changing the VFO or PRESELEC-
TOR control settings, tune the RF signal gen-
erator to 3500 kHz and obtain the 1000-Hz beat
note. Control the signal generator output and
adjust coil L5 for maximum audio output at the
AF voltmeter without developing AVC voltage,

L. Repeat the procedure given in steps
J and K for the 40M, 20M, and 15M bands. Refer
to the RF ALIGNMENT CHART for specific con-
trol settings and adjustments for each of the bands.
When making adjustments on the 20M and 40M
bands, set the PRESELECTOR control to the left
edge of the band segment. When making adjust-
ments on the 15M band, set the PRESELECTOR
control to the center of the 10-15 segment.

M. Set the BANDSELECTOR controlto7.0,
the OPERATION control to REC, and the VFO to
7000 kHz. Adjust the RF signal generator output
for 2 uVv at 7000 kHz for the 1000-Hz beat note
and tune the PRESELECTOR control for maximum
AT voltage, Set the AF GAIN controlfor 10V RMS
audio output. Reset the RF signal generator fre-
quency to 6.5 MHz. Increase the signal generator
output and adjust the frequency to obtain a 1000-
Hz beat note. Adjust the 6.5 MHz trap coil L.12
and trimmer C28 for minimum AF output. Ad-
just the output of the signal generator to 630 4V
(+50 dB), and carefully readjust C26 by decreas-
ing capacitance until the AF output rises to the
10V RMS level. If the core adjustmentin trap coil
L12 is shifted considerably to achieve rejection,
the setting of coil L10 may be affected. Repeat
the alignment procedure shown in step L for coils
L10, L33, and L3 in the 40M band to ensure cor-
rect alignment,

N. Set the BAND SELECTOR control to
7.0, the OPERATION control to REC, and the VFO
to 7250 kHz. Tune the RF signal generator to
7250 kHz for maximum audio output. Use a low
level output from the signal generator (approxi-
mately 2 uV), sothatno AGCvoltage is developed.
Without changing any of the transceiver controls,
reset the signal generator frequency to 6250 kHz
and increase the output approximately 60 dB
2000 uV). Adjust the generator frequency for
maximum audio output, Adjust the 6.25-MHz trap
coil (L29) for minimum audio output,
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8-13. BFO/CARRIER OSCILLATOR ALIGN-
MENT. This operation consists of adjusting the
core of carrier oscillator transformer T4 and set-
ting crystal warping trimmers C136 and C139
to place the oscillator exactly on frequency.

A, Set the core of transformer T4 before
setting the oscillators to frequency. Connect the
VTVM RF probe at test point (D (pin 8 of the
product detector tube V9A). (See figures 17 and
31,) Set the OPERATION control to REC and check
the injection voltage at test point (D) for the LSB
and USB settings of the FUNCTION control. Ifthe
injection voltages measuredare approximately 1.0
V RMS and the crystal oscillators start without
hesitation in either sideband position, no adjust-
ment should be necessary, If adjustment is re-
quired, adjust the core of transformer T4 coun-
terclockwise from the peak injection voltage set-
ting until the received background noise is maxi-
mum, Switch the FUNCTION control between USB
and LSB to check the starting capabilities of the
oscillators, If the core is set as described, both
oscillators will start without hesitation and the in-
jection voltage will be between 1,0 and 1,25V RMS,

B. The BFO/carrier oscillator frequen-
cies have been accurately set at the factory to
1652,800 kHz (USB) and 1650,000 kHz (L.SB) with
the aid of an electronic counter connected to test
point @ . If an electronic counter is available,
set the OPERATION controlto REC and the FUNC-
TION control to LSB. Settrimmer C136 for exact-

ly 1650,000 kHz, Set FUNCTION control at USB
and set trimmer C139 for exactly 1652.800 kHz,
Following the frequency adjustment, recheck the
VFO corrector adjustment per paragraph 8-8, D.
Without the use of an electronic counter, it is
recommended to leave trimmers C136 and C139
untouched. If it is necessary to replace crystals
Y10 and Y11 for any reason, make the VFO cor-
rector adjustment per paragraph 8-8, D,

8-14, HETERODYNE CRYSTAL OSCILLATOR
ALIGNMENT. The heterodyne crystal oscillator
injection may be checked in the following man-
ner to determine if the core of coil L19 re-
quires adjustment, Connect the VITVM RF probe
to test point @ (pin 7 of the second transmitter
mixer tube V11A), (See figures 17 and 31.) Dis-
able the VFO injection by removing VFO tube
V13, Set the OPERATION control to MOX and the
FUNCTION control to TUNE. Record the RMS
injection voltage for all settings of the BAND
SELECTOR control. Injection is normal if the
injection voltage measures 2.0 to 2,5V RMS on
the 80M and 40M segments; 1.0 to 1.2V RMS on
the 20M and 15M segments; and 0,75 to 1.0V
RMS on the 10M segment,

If adjustment is required, adjust the core
of coil L19 to obtain 2 V RMS or more on the
80M and 40M segments and 0.75V RMS or more
on the 10M segment. The 15M and 20M bands
automatically fall into line around the 1 V RMS
level.

Table 6, RF Alignment Chart (Mixer/Driver Stages).

BAND SELECTOR TRANSCEIVER FINAL AMPL ADJUST FOR MAXIMUM
POSITION VFO SETTING (kHz) LOAD SETTING RF OUTPUT IN TRANSMIT

3.5 3500 4 L11 134
7.0 7000 4-1/2 110 133

14 14000 5 L9 1.32

21 21000 4-1/4 18 131

28 28000 5-1/2 L7 -

29.5 30000 7 CTE -

Table 7. RF Alignment Chart (Receiver Antenna Stage),

BAND SELECTOR TRANSCEIVER RF SIGNAL ADJUST FOR MAXIMUM
POSITION VFO SETTING (kHz) GENERATOR (kHz) | AF VOLTAGE IN RECEIVE

3.5 3500 3500 L4
7.0 7000 7000 L3

14 14000 14000 L2

21 21000 21000 L1

28 28000 28000 L5

29.5 30000 30000 C7D
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SECTION IX
AC POWER SUPPLY MODEL PS-500A-AC

Fallicralt®

Figure 18, Model PS-500A~AC Power Supply.

9-1., DESCRIPTION. Hallicrafters Model PS-
500A-AC Power Supply (figure 18) is a complete,
self-contained power unit designed to permit
Hallicrafters Model SR-400A Transceiver to be
operated from a nominal 117/234 volt AC source.
This power supply, through a 12-pin power plug
and cable at the rear, will furnish all the supply
voltages required by the transceiver.

Power Supply PS-500A-AC operates froma
105- to 125-volt or 210- to 250-volt 50/60 Hz,
AC source. The power supply also contains a 3.2-
ohm permanent-magnet type speaker which con-
nects to the SR-400A Transceiver through the
12-pin power plug and cable. Refer to figures 19
and 20.

WARNING

LETHAL HIGH VOLTAGE IS PRESENT
WITHIN THIS EQUIPMENT. BE CARE-
FUL WHEN INSTALLING THE UNIT AND
WHEN PERFORMING CHECKS.

9-2. 234-VOLT OPERATION. The PS-500A-AC
Power Supply is shipped ready for 117-volt oper-
ation. If 234-volt operation is desired, remove
the back cover of the power supply; remove the
switch-locking plate from S201, and slide the
switch to the opposite position. Turn the locking
plate so that 234 VAC is visible and fasten in
place over the switch., The 5-ampere, 125-V SLO-
BLO fuse (F201) should be replaced with a 3-
ampere, 250-V SLO-BLO fuse., Replace the back
cover of the power supply. The PS~500A-AC
Power Supply is now ready tooperate froma 234~
volt AC source,

44

Should 117-volt operation be desired after
the PS-500A-AC has been set up for 234-volt
operation, the above procedures concerning S201
and F201 should be reversed.

9-3. CHASSIS REMOVAL. To separate the PS-
500A-AC chassis from the cabinet, remove the
rear cover (two screws) and the six-hexagon head
screws on the bottom (four are in the rubber feet
and two are at the center, front and rear). Dis-
connect the speaker leads on the top rear of the
chassis and slide the chassis out the rear of the
cabinet,

REPAIR PARTS LIST

Schematic Hallicrafters
Symbol Description Part Number

C201,202 Capacitor, 0.01uF, 047-200752
1400V, Ceramic Disc

C203 Capacitor, 0,001, F, 047-100397
3000V, Ceramic Disc

C204A & B Capacitor, 2 x 30u F, 045-000902
350V, Electrolytic

C205 Capacitor, 90u F, 045-001337
500V, Electrolytic

C206 Capacitor, 90u F, 045-001338
500V, Electrolytic

C207,208 Capacitor, 20 F, 045-000903
250V, Electrolytic

C209 Capacitor, 0.22uF, 046-001434-464
600V, Paper

CR201 Diode, 1N3195 019-002770

thru

CR208

CR209 Diode, 1N3194 019-002769

F201 Fuse, 5 Amperes, 039-000791
125 Volts, 3 AG
(Slow-Blow)

J1 AC, Receptacle, 010-004211
Accessory Fan

J201 Connector, Power 010-002613
(12-pin)

L201 Choke, Filter 056-000595

L.202 Choke, Filter 056-000585

R201,202 Resistor, 20K Ohms, 445-032203
10%, 10 Watts, Wire-
wound

R203 Resistor, 100 Ohms, 451-252101
10%, 1/2 Watt,
Composition

R204 Resistor, 4700 Ohms, 451-652472

10%, 2 Watts,
Composition
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REPAIR PARTS LIST (CONTD)

Schematic Hallicrafters Schematic Hallicrafters
Symbol Description Part Number Symbol Description Part Number
R207 Resistor, 10 Ohms, 445-011100 Baffle Board 078-001711
5%, 5 Watts, Baffle, Felt 014-000476
Wirewound Cabinet 066-003437
R208 Resistor, 1500 Chms, 445-032152 Cable (9-Conductor) 087-008370
10%, 10 Watts, Cable Assembly 087-008369
Wirewound Cable Clamp 076-202744
R209 Resistor, 33K Ohms, 451-352333 Foot, Rubber (4) 016-201072
10%, 1 watt, Front Panel 068-002255
Composition Fuse Holder 006-200837
R210 Resistor, 250 Ohms, 445-012251 Line Cord 087-104690
10%, 5 Watts, Lock, Line Cord 076-100953
Wirewound Rear Panel 068-002257
T201 Transformer, Power 050-003481 Speaker, 4- x 6-inch 085-000218
TP201 Tip Jack, Red 036-060304 PM, 3.2 Ohms
TP202 Tip Jack, Blue 036-000307 5201 Switch, Slide (DPDT) 060-003457
T20! €205 c206
Ji
TP20!
TP202
EXTERNAL
SPEAKER
OUTPUT
S20i
|~ F20!

L201

c204

Figure 19, Component Locations on PS-500A-AC (Top Inside View).

156-G057798
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Figure 20. Schematic Diagram of PS-500A-AC.
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SECTION X
DC POWER SUPPLY MODEL PS-300-DC

196-C:%706

Figure 21, Model PS-500-DC Power Supply.

10-1, DESCRIPTION, Hallicrafters Model PS-
500-DC Power Supply (figure 21) is a complete,
compact, self-contained power unit designed to
permit Hallicrafters Model SR-400A Transceiver
to be operated from a 12-volt DC source. This
power supply is designed for operation in con-
junction with a negative-grounded power source,

The PS-500-DC Power Supply is designed
to operate from an 11,6- to 15.6-volt DC source
with 13.6 volts as nominal voltage.

All connections are made to the power
supply through a two-conductor cable and ter-
minal strip on one side of the unit (see figures
8 and 22). The two-conductor cable is used for
connection to the 12-volt source through the
wires supplied. The seven-connector strip (TS301)
is used to supply the operating voltages to the
transceiver and connects to the transceiver
through the cable supplied with the Model MR-
400A Mobile Mounting Rack, available as an
accessory, Refer to figure 23 for schematic
diagram.

WARNING

LETHAL HIGH VOLTAGE IS PRESENT
WITHIN THIS EQUIPMENT, BE CARE-
FUL WHEN INSTALLING THE UNIT AND
WHEN PERFORMING CHECKS.

10-2. BIAS ADJUSTMENT, After interconnecting
the power supply to the proper power source and
to the transceiver, the transmitter bias must be
adjusted to achieve optimum transceiver per-
formance, Before setting the BIAS ADJ control
on the panel of the transceiver (see paragraph

5-4 or 8-3), set the bias adjustment control (R309)
on the power supply for maximum bias voltage
(turn the control fully clockwise).

10-3. COVER REMOVAL. Remove the ten screws
holding the base plate of the unit andlift the plate.
This procedure will provide visual inspection for
all the components in the power supply. The end
extrusions and component board may be further
exposed by removing the mounting screws as
required.

REPAIR PARTS LIST

Schematic Hallicrafters
Symbol Description Part Number

C301 Capacitor, 2000u F, 120-002142
15V, Electrolytic

C302 Capacitor, 50u F, 150V, 120-002143
Electrolytic

C303,304 Capacitor, 40u F, 450V, 120-002144
Electrolytic

C305 Capacitor, 20u F, 450V, 120-002145
Electrolytic

CB301 Circuit Breaker 120-002146

CR301 Diode (200V @1A) 120-002147

CR302 Diode (600V @1A) 120-002428

CR303 Bridge, Rectifier 120-002148
Assembly (600V @1A)

CR304 Bridge, Rectifier 120-002149
Assembly (1200V @1A)

R301,303 Resistor, 1500 Ohms, 451-252152
10%, 1/2 Watt,
Composition

R302,304 Resistor, 150 Ohms, 451-252151

10%, 1/2 Watt,
Composition

R305,306, Resistor, 0.47 Ohm, 453-032000-47

314,315 10%, 2 Watts,
Wirewound

R307 Resistor, 5,6 Ohms,
10%, 2 Watts,
Wirewound

R308 Resistor, 0.5 Ohms,
10%, 5 Watts,
Wirewound

R309 Resistor, Variable,
10K Ohms, Bias Adj

R310 Resistor, 22K Ohms,
10%, 1/2 Watt,
Composition

R311,312, Resistor, 100K Ohms,

313 10%, 2 watts,
Composition

453-032056

120-002158

120-002150

451-252223

451-652104
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REPAIR PARTS LIST (CONTD)

Schematic Hallicrafters Schematic Hallicrafters
Symbol Description Part Number Symbol Description Part Number

K301 Relay, Primary Switch  120-002151 Q303,304 Transistor, Type 120-002156

K302 Relay, Starting 120-002152 MHT 1810

T301 Transformer, Exciter 120-002153 TS301 Terminal Strip 120-002157

T302 Transformer, Power 120-002154 Cable (2-Conductor) 120-002429

Q301,302 Transistor, Type 2N555 120-002155

CR304 CR303 (304 K302 T302

TS301¢

CB30l R309 C302 R308 R307 CR302 T30l K30l
156-005823

Figure 22, Component Locations on PS-500-DC (Bottom Inside View).
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SECTION XI
MOBILE MOUNTING RACK MODEL MR-400A

156016375

The padded side panels of the mounting
rack fit snuggly against the transceiver for a
secure installation, Spring loaded hasps secure
the transceiver in the rack for ready installa-
tion or removal of the transceiver without the
use of tools.

11-2, INSTALLATION, Details for installing this
equipment in a vehicle are described in paragraph
3-10 of this manual.

REPAIR PARTS LIST

Schematic Hallicrafters
Figure 24. Model MR-400A Mobile Mounting Rack, Symbol Description Part Number
11-1, DESCRIPTION, Hallicrafters Model MR- Bracket, Mounting 06'7-010870
400A Mobile Mounting Rack (figure 24) is a sturdy, Strap, Mounting 076-003202
compact unit designed to facilitate mobile installa- Cable, Power (192 087-007656
tion of the Model SR-400A Transceiver, This inches)
mounting rack, with mounting bracket and straps Clamp, Cable 076-002744
supplied, permits transmission hump, floor, and/ Grommet, Rubber 016-002339
or under dash mounting of the transceiver (see J401 Connector, Power 010-002585
figures 6 and 7). (12-pin)
J402 Connector, Phone Type 036-000338
The rack is equipped with a cable for con- (Speaker)
nection to the PS-500-DC Power Supply, an audio J403 Connector, RF Type 035-200082
connector mounted on the side for a speaker con- (Antenna)
nection, and provisions for convenient connec- Guide Pin 074-002792
tion to the mobile antenna cable. Refer to figure Catch 030-000932-001
25 for wiring diagram of the interconnecting Strike 030-000932-002
plug on the MR-400A. Pad, Side Bracket 014-000517
BROWN NoO.I12 5 HEATERS\
333? I WHITE No.18 3(-75v T0
1 - o warte wois | | 120
lg ! -Fi—l (_‘_I. RED No.18 2+270V
1} 8 5 2 TO TERMINAL STRIP
I r = I
BLACK NO12 & GROUND
DJ Sh.“r%"’ NO.I8 4 SWITCH
1402 1 ORANGE NO.I8 7 SPARE
SPEAKER 4
S e

NOTE'

SEE NOTE
T

A

THE AREA DOTTED IN SHOWS WIRING
NECESSARY IF A COAXIAL CONNECTOR

IS AFFIXED TO THE SIDE OF THE

MOUNTING RACK AND INTERNAL COAXIAL

CABLE ADDED BETWEEN THIS CONNECTOR

AND J403., |F DESIRED, THE ANTENNA
MAY BE CONNECTED DIRECTLY TO J403.

156-008844

Figure 25. Wiring Diagram of MR-400A Interconnecting Plug.
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SECTION XIl
MODEL HA-20 DX ADAPTER

12-1, DESCRIPTION. The Model HA-20 DX Adapt-
er (figure 26) is a self-powered accessory unit
for use with the SR-400A Transceiver. The unit
enables the operator to select transmit and re-
ceive frequencies that are separated by as much
as 500 kHz within any band segment. A choice
of two transceive frequencies is provided when
the OPERATION switch is positioned between
R & T and STBY. The HA-20, also, provides a
position (DUAL R) that permits the operator to
monitor two receive frequencies simultaneously,
separated by as little as 5 kHz or as much as
500 kHz. In this position, the transmitter por-
tion of the transceiver is inoperative.

Calibration of the HA-20 may be checked
with the 25-kHz crystal calibrator in the trans-
ceiver. A red panel light indicates that the HA-
20 is controlling the frequency, With the OPER-~
ATION switch in the OFF or STBY position, nor-
mal transceiver operation is restored.

oPERA‘TlﬂN

"R T
ST, .&goaL R

Aallicraftors

.\% -

The HA-20 also has a VSWR indicator,
complete with a calibrated VSWR meter,a METER
switch and a METER SENS control, An external
coupler is supplied for sampling the 50-ohm trans-
mission line, The unit will handle the full power
output supplied by the SR-400A and may be perma-
nently connected in the line for a full-time in-
dication of VSWR or relative transmitter power
output. A check of other antenna systems (up to
approximately 450 MHz) may also be accom-
plished, Power required for a full-scale forward
meter reading varies with frequency and is ap-
proximately 90 watts at 1.8 MHz, and 1 watt at
450 MHz.

12-2. INSTALLATION, Utilize the following steps
to install the HA-20 with the SR-400A:

A. Remove the 1l-pin jumper plug from
the ACCESSORY receptacle (rear of transceiver),
and install the 11-pin cable plug (P2) from the
HA-20 into this receptacle.

156-008219

Figure 26. Model HA-20 DX Adapter,
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B. Connect the 50-ohm coaxial cable from
the transceiver ANTENNA output to the VSWR
coupler receptacle marked XMTR.

C. Connect the 50-ohm antenna cable to
the VSWR coupler receptacle marked ANTENNA.

D. Connect the black wire from the VSWR
coupler receptacle to the terminal marked FWD
on the rear of the HA-20.

E. Connect the red wire from the VSWR
coupler receptacle to the terminal marked REV.

F. Connect the outer shield of this two-
conductor cable to the terminal marked GND.

G. Plug the AC line cord into areceptacle
supplying 105/125 Vac, 60 Hz, 20 watts.

TO PREVENT METER DAMAGE, RO-
TATE METER SENS CONTROL COUN-
TERCLOCKWISE TO MIN UNTIL TRANS-
MITTER POWER OUTPUT LEVEL HAS
BEEN ESTABLISHED. ROTATE CLOCK-
WISE AS NECESSARY TO OBTAIN DE-
SIRED METER INDICATION.,

12-3. OPERATION. Utilize the following steps for
operating the HA-20 with the SR-400A:

A, Tune the transceiver on the desired
band and set the OPERATION switch on the trans~
ceiver to REC.

B. Rotate the OPERATION switch on the
HA-20 to the STBY position and allow several
minutes for warmup,

C. Check the HA-~20 dial calibration with
the crystal calibrator in the transceiver.

D, Tune the transceiver dial to the 100-
kHz point nearest the desired frequency and peak
the PRESELECTOR.

E. Rotate the HA-20 OPERATION switch
toR& T.

F. Tune the HA-20 dial to the 100-kHz
point nearest the desired frequency and rotate
the HA-20 CAL ADJ control as necessary to ob-
tain a zero beat.

G. Turn off the crystal calibrator in the
transceiver and tune the HA-20 dial to the desired
frequency, peaking the PRESELECTOR control
on the transceiver, if necessary.
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H. Rotate the HA-20 OPERATION switch
to T. At this time, the transceiver VFO is re-
stored to operation, The HA-20 will control the
transmit frequency, and the transceiver VFOwill
control the receive frequency. No further manual
switching is required.

WHEN PHONE OPERATION IS USED,
THE HA-20 MUST BE KEPT WITHIN
THE PHONE PORTION OF THE BAND,
THE PRESELECTOR SHOULD ALWAYS
BE TUNED TO THE TRANSMIT FRE-
QUENCY.

Some degradation in the receiver gain may
be noted on the lower frequency bands, when re-
ceiving a frequency far removed from the fre-
quency at which the transmitter is tuned. As
stated above, the PRESELECTOR control should
always be tuned to the transmit frequency.

To restore normal transceiver operation,
rotate the HA-20 OPERATION switch to STBY
or OFF.

12-4, VSWR METER OPERATION. Preliminary
checks of any antenna system should be made at
reduced power to avoid possible transmitter
damage and to minimize QRM, Utilize the fol-
lowing steps when operating the VSWR meter:

A, Tune the transmitter to the desired
operating frequency.

B. Rotate the HA-20 METER switch to
CALIB position.

C. Adjust the HA-20 METER SENS con-
trol and/or transmitter output level for the exact
full meter reading (CAL mark).

D. Without disturbing the level adjust-
ments, rotate the HA-20 METER switch to VSWR
and read the standing wave ratio on the upper
scale of the meter,

Checks may be made at the low, middle
and high frequency portions of the band to deter-
mine the antenna characteristics, so that proper
matching adjustments may be made. Adjustments
to the antenna system should always be made for
the lowest possible VSWR reading at the normal
operating frequency. Readings higher than2:1are
considered to be excessive and steps should be
taken to correct the antenna system. Never at-
tempt to prune the coaxial feed-line; this adjust-
ment must be made at the antenna,
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As previously stated, the VSWR meter may
be used for checking other antenna systems. No
AC power is required for the HA-20 when using
the VSWR meter; therefore, the unit may be used
at any convenient location.

12-5. OPERATION SWITCH POSITION VS CIR-
CUIT FUNCTIONS.

OFF 117-Vac line open.
Bias line to transceiver VFO
grounded.
Transceiver VFO operates in
the received and transmit

modes.
STBY 117 Vac applied to HA-20.
Filament, B+ and dial lights
on.
Bias line to transceiver VFO
grounded.
HA-20 VFO biased off by
transceiver.

Transceiver VFO operates in
the receive and transmit

modes,

T 117 vac supplied to HA-20,
Filament, B+ and dial lights
on,

Transceiver VFO operates in
the receive mode only.

HA-20 VFO operates in the
transmit mode only.

Red panel light on in the trans-
mit mode only,

117 Vac supplied to HA-20,
Filament, B+ and dial lights
on.

Transceiver VFO turned off.
HA-20 VFO controls both the
transmit and receive fre-
quencies.

Red panel light on in the trans-
mit and receive modes,
DUAL R 117 Vac supplied to HA-20,
Filament, B+ and dial lights
on.

Transceiver VFO and HA-20
VFO operate in the receive
mode only.

Red panel light on in the re-
ceive mode only.

NOTE

In the DUAL R position, the transceiver
VFO and HA-20 produces a beat note if
tuned to less than 5 kHz apart,

12-6, CHASSIS REMOVAL. Remove the four re-
taining screws at the bottom of the cabinet and
slide the chassis and panel assembly out of the
front of the cabinet,

12-7. TUBE AND DIAL LAMP REPLACEMENT,
All tubes and dial lamps are accessible after
the chassis has been removed from the cabinet,
Refer to figures 27 and 28 for location,

12-8. VFO CALIBRATION ADJUSTMENTS.

A. Mechanical Index. As each 100-kHz
mark on the main dial indexes with the fiducial,
the zero mark on the knob dial should also index
with the corresponding fiducial. If there is a
fixed error between these dials, remove the
tuning knob with a No, 8 Bristol setscrew wrench
to expose the knob dial bushing. Set the main dial
to any 100-kHz mark. Loosen the knob dial set-
screw with a No. 6 Bristol wrench and rotate
the knob dial with respect to the knob shaft until
the zero mark lines up with the fiducial. Tighten
the setscrew and replace the knob leaving approxi-
mately a 1/32-inch clearance between the knob and
panel, If a service operation is required, discon-
nect the VFO gang from the gear drive and re-
index the gang as follows:

1, Rotate the tuning knob clockwise
to the mechanical stop.

2. Loosen the two No, 6 Bristol set-
screws holding the drive gear to the VFO gang
shaft,

3. Rotate the gang capacitors to fully
mesh and tighten one of the setscrews.

4, Rotate the tuning knob exactly 30
kHz in the counterclockwise direction.

5. Loosen the setscrew again and
without disturbing the VFO gang setting, turn the
tuning knob clockwise to the dial zero., The main
dial is now indexed at the high frequency end of
the dial.

6. Tighten both setscrews securely
and replace the VFO compartment cover before
recalibrating the VFO electrically,

B. VFO Calibration (Trimmer Adjustment
Only). A trimmer capacity correctionisindicated
if the dial calibration checks across the dial, at
the 100-kHz check points, consistently fall to one
side of the fiducial and cannot be corrected by the
CAL ADJ control, The main dial and the knob dial
must be correctly indexed as outlined in para-
graph 12-8, A, and a calibration check should be
made with the transceiver FUNCTION switch set
at LSB. Recalibrate the VFO as follows:
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1. Remove the chassis assembly from
the cabinet (see paragraph 12-6) to gain access
to the adjustment screw of trimmer C4, Refer to
figure 29 for location and figure 30 for schematic
diagram of HA-20.

2. Set the transceiver controls as

follows:

BANDSELECTOR . ......covvvnenrnenn 3.5
OPERATION . .. v ittt sttt e s e eennns REC
FUNCTION . v v vttt o s eeenaoennens LSB
PRESELECTOR. . .....00.00.. 80M segment
CALON/CALADJ........... CAL (pull out)
NOISEBLANKER. ... ....cvveeeunn. OFF
RITCONTROL. . ...ttt v e eeenens OFF

3. Center the CAL ADJ control onthe
HA-20. The dot on the knob should appear in the
up-position (center),

4. Set the dial for exactly 3500 kHz
{red 500 on the main dial and black zero on the
knob dial). Rotate the HA-20 OPERATION switch
to the R & T position, Carefully adjust trimmer
C4 for a zero beat,

5. Check the calibration across the
dial at the 100-kHz check points. If the frequency
error is less than approximately 2000 Hz, the
calibration is within acceptable limits, If the
error increases and exceeds 2000 Hz at the high
frequency end of the dial, the VFO will require
a coil adjustment in addition to the trimmer ad-
justment,

C. VFO Calibration (Trimmer and Coil
Adjustments). I the dial error progressively in-
creases in the same direction with the high fre-
quency end of the dial running out more than
2000 Hz, both the coil L1 and trimmer C4 require
adjustment. Calibrate the VFO as follows:

1. Set the transceiver and HA~20 con-
trols per steps 2 and 3 in paragraph 12-8, B,

2. Set the tuning dial for exactly 4000
kHz (VFO = 4350,000 kHz) and adjust coil L1 for
a zero beat,

3. Set the tuning dial for exactly 3500
kHz (VFO = 4850,000 kHz) and adjust trimmer
C4 for a zero beat,

4, Repeat steps 2 and 3 until both the
3500-kHz and 4000-kHz settings are exactly on
frequency,

5. Check the calibration across the
dial at the 100-kHz points. If the frequency error
is less than 2000 Hz, the calibration is within
acceptable limits. If the error exceeds 2000 Hz
at any of the midpoints, with the end limits at
zero error, the VFO capacitor C5 should be
"knifed", This operation should not be attempted
by other than qualified personnel thoroughly
familiar with the technique.

6. Set the tuning dial to 3800 kHz and
tune to an exact zero beat with the 25-kHz crystal
calibrator in the transceiver. Switch the FUNC-
TION control on the transceiver from LSB to
USB. I the frequency shifts more than 15 Hz,
the VFO corrector trimmer C19 mustbe adjusted
per paragraph 12-8, D.

D. VFO Corrector Adjustment. The VFO
corrector trimmer C19 shifts the VFO frequency
approximately 3000 Hz to correct for the differ-
ence in frequency between the upper and lower
sideband BFO/carrier crystal frequencies. The
trimmer is switched into the VFO circuit in the
upper sideband mode. To check the corrector
trimmer setting, operate the transceiver in the
LSB mode and tune with the DX adapter (R & T
position) to zero beat with the 3800-kHz marker
frequency. Switch the transceiver to the USB
mode. There should be less than a 15~-Hz change
in frequency. If the change is greater than 15 Hz,
carefully adjust trimmer C19 until the frequency
difference between USBand LSBislessthan 15 Hz.
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Figure 29. Adjustment Locations on HA-20 (Bottom Inside View).
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Figure 30, Schematic Diagram of HA-20,
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REPAIR PARTS LIST

Schematic Hallicrafters Schematic Hallicrafters
Symbol Description Part Number Symbol Description Part Number
CAPACITORS ELECTRON TUBES AND DIODES
c1 47 PF, 5%, N30, 491-025470-032 \2! Tube, Type 12AB6 090-900039
Ceramic v2 Tube, Type 12AT7 090-900034
c2,3 39 PF, 5%, N150, 491-005390-051 v3 Tube, Type OA2 090-900001
Ceramic CR1 Diode, Type 1N3182 019-003316
c4 Variable, 0.8-18 PF, 044-000643 CR2 Diode, Type 1N295 019-301980
Piston Trimmer CR3 Diode, Type 1N3195 019-002770
C5A,B Variable, Tuning 048-000597 CR4,5 Diode, Type D6025 019-004112
cé 300 PF, 2%, Mica  493-110301-324 (Part of VSWR Bridge
c1,8 47 PF, 5%, NPO, 491-025470-022 Assembly)
Ceramic
o) 82 PF, 5%, N80,  491-055820-042 CONNECTORS
Ceramic
C10,11, 0,001 uF, 500V, 047-001671 912 Jack, XMTR, 010-100056
23,24 Mica P2 Plug. 11oPin 035-100043
C12 27 PF, 5%, NPO,  491-005270-022 UE, 1o -
Ceramic SWITCHES
C13,14, 0.001 u F, feed-thru, 047-001308
16,17,18 GMV, Mica S1 Switch, Rotary, 060-002866
C15 10 PF, NPO, 491-001100-022 FUNCTION
Ceramic S2 Switch, Rotary, FOR- 060-002867
C19 Variable, 0.8-13 PF, 044-000520 WARD/VSWR
Piston Trimmer
C20 0.02 uF, 500V, Mica 047-100471 MISCELLANEOUS
C21A,B,C 80/80/60 uF, 300V, 045-001330
Electrolytic Box, Bottom 066-005111
Cc22 220 PF, 10%, 500V, 493-110221-134 Cabinet 066-004836
Mica Chassis, Main 070-002635
Chassis, VFO 070-002543
*RESISTORS Cover 066-005113
Cover, Gang VFO 066-004434
Rl 47K Ohm 451-252473 Escutcheon 007-000903
R2 10K Ohm 451-252103 Foot, Rubber (4) 016-201072
R3 4,7K Ohm 451-252472 F1 Fuse, 1 AMP, 3AG 039-100447
R4 470K Ohm 451-252474 Fuseholder (F1) 006-200845
R5 180K Ohm 451-252184 Gear 026-001002
R6,19 Variable, 25K Ohm 025-002509 Gear, Dial 026-001172
METER SENS and Gear, Idler 026-001170
CAL ADJ Gear, Pinion 026-001171
R7 2.7K Ohm 451-252272 Gear, Pinion Drive 026-001166
R8,14 100K Ohm 451-252104 Gear, Spur 026-001089
R9 220K Ohm 451-252224 Gear, Spur, Fixed 026-001088
R10,11 1K Ohm 451-252102 Handle, Knob 030-000793
R12 2K Ohm, 5 Watt 445-012202 Knob, FORWARD/ 015-001775
R13 4,7 Megohm 451-252475 VSWR, FUNCTION
R16 22 Ohm, 2 Watt 451-652220 Knob, Knurled, CAL 015-001755-002
R17,18 500 Ohm, 5 Watt 445-012501 ADJ, METER SENS
Knob, TUNING 015-001617
*ALL RESISTORS are carbon type, Ds2,3 Lamp, Pilot 039-000797
10%, 1/2 watt unless otherwise stated. DS1 Light, Indicator, Neon = 086-000690
Medallion 007-000850
COILS AND TRANSFORMERS M1 Meter 082-000696
Panel, Front 068-001724
L1 Coil, VFO 050-002416 Plate, Front VFO 063-006821
L2 Choke, RF, 6.8 uH 050-001245 Plate, Gear 063-006830
T1 Transformer, Power 050-002590 Plate, Idler Gear 063-006827
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REPAIR PARTS LIST (CONTD)

Schematic Hallicrafters Schematic Hallicrafters
Symbol Description Part Number Symbol Description Part Number
MISCELLANEOUS (CONTD) MISCELLANEOUS (CONTD)
Plate, Pivot 063~-006828 Socket, Tube, 7-Pin 006-001094
Plate, Top Gang Cover  063-006889 (v1, v3)
Socket Assembly, Pilot 086-000743 Spur Gear, Dial Scale 026-001174
Light Spur Gear, Pinion Shaft 026-001172
Socket, Tube, 9-Pin 006-001112 Window, KC 022-000747
(V2) Window (2 Top Dials) 022-000753
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RI28 [RI29 RI35 5202 RI20 18 T
e &roe yiag 5001 e 200 c203
2] 1/2-12AT7 " HURTT cgg o Ses Toa RI47 T00BF
2 \ |3RD MIC AMPL [220K 00l 220K{—1
10 Lciga | || 2NDMIC AMPL |c202 } k cal3 ]
73 T - {‘ RI78 4, 0001 [ 6 0.001
9 oo (72 P R84B {50k (- 2 — 5 - h
| o TR T R
| 344 s4a | 65 { 000! [MIC GAIN - ¢205 |rigg
| FRONT REAR| iy yerres JHS ) Rl42 MEG ST MICAMPL | 220 357
t T 0.47 1MEG] $470K 2200 Rid4 |3 0A
! l : : Rides |ca06| W8] |y o-1oATY)
LR = 7139 MEe 600 LIS 150k VOX AMPL]
T 'MECT | e pisasLe A
S8k Wic R
Y c210
s —1— e EET m o Sis3 RIS® 622
CRIB R3[| ciBs | CcRI9 Prr /2 T\Y9 000 MEG
IN295 },2700 000!| INB7T |[g 470 4 1
GATE CARRIER JIo €208 %czos
BaL | |32 ]_(c)lggs 1 CARRIER BAL Qe 100PF | |T00!
37 cReo | Ri34¥ cial a2 PATCH
ol INST 470 8 5-25
PF—3— PF VOX INHIBIT
TUATE RELAY ACTUATE
METER SWITCH POSITIONS FUNCTION SWITCH POSITIONS OPERATION SWITCH POSITION 155-001758
I [R:S-UNITS | T RFO I fcw | | OFF (POWER OFF)
2 [R.S-UNITS | T:AALC 2 [ TUNE 2 [ REC (RECEIVE)
| 3[R —— T PLATE, MA 3 [ UsB 3 | MOX (MANUAL XMIT PTT)
ToR 52 SHOWN IN RFO/S 41158 2_|_VOX (AUTOMATIC XMIT]
S3 SHOWN INCW S4 _SHOWN IN OFF
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Schematic
Symbol

C1,17,100,
176
C2,18,177
C3,19,178
C4,22
5,99
6,80
C74,B,C,
D

C8,35,45,
79141144,

Description
CAPACITORS

18 PF, 5%, 500V,
Mica
82 PF, 5%, 500V,

Mica

135 PF, 5%, 500V
Mica

15 PF, 5%, 500V,
Mica

22 PF, 5%, 500V,
Mica

680 PF, 5%, 300V,
Mica

Variable (PRESE-
LECTOR)

0,02 uF, 20%, 600V,
Ceramic

4

182,212,222,

226
©9,10,16,
25,54,107
C11,13,14,
27,28,29,
31,34,38,

47 PF, 10%, 500V,
Mica

0.01 1 F, 20%, 500V,
Ceramic

39,40,41,46,47,52,57,65,
67,71,75,77,82,92,93,95,

109,115,116
179,180,181
198,200,206
225,228,243
C12,33,43,
51,56,61,
62,159,172,
173
C15,21,50,
53,83,106,
158,203,208
215,221
c20

c23
c26
30,42,

220
©32,36,64,
68,69,74,
76,81,91,
108,112,130
188,193,196
213,232
C37,48,

191
C44,72,97,
138,201
C49,154
C55
58,157,
161,162,
229,231,245
59,66

Cce3
C70,218
C73,114
C18,88
C89,136,
139,102
c90
€94,137
c1o1

c102

c103

c104

C105

c117
C118,125,
131,134,211
Cl19

C1204,B
ci21

C122

C123,124

,140,143,166,
,186,187,194,
,207,209,224,

0.1 uF, +80%, -20%,
100V, Ceramic

100 PF, 10%, 500V,
Mica

’

33 PF, 5%, 500V,
Mica

560 PF, 10%, 500V,
Mica

Variable, 1.5~7 PF,
Trimmer

22 PF, 10%, 500V,
Mica

0.001 1 F, 20%, 500 V,
Ceramic

,132,183,184,
197,199,202,

18 PF, 10%, 500V,
Mica

10 PF, 0.5 PF,
500V, Mica

5 PF, 10%, 500V,
Mica

0.0022 4 F, 10%,
200V, Paper

0.02 1 F, +80%, -20%,
500 vV, Ceramic

470 PF, 10%, 500V,
Mica

310 PF, 5%, 300V,
Mica

5 uF,-10%, +100%,
25V, Electrolytic

120 PF, 10%, 500V,
Mica

0.002 u F, +20%,
500V, Ceramic
Variable, 5-25 PF,
Trimmer

130 PF, 10%, 500V,
Mica

0.1 4F, 10%, 200V,
Paper

56 PF, 5%, 500V,
Mica

185 PF, 5%, 500V,
Mica

330 PF, 5%, 500V,
Mica

22 PF, 5%, N1500,
Ceramic

100 PF, 5%, N750,
Ceramic

27 PF, 5%, 500V,
NPO, Ceramic

0.001 4 F, GMV,
Feed-thru

300 PF, 2%, 300V,
Mica

Variable, Tuning

47 PF, 5%, 500 V,
N30, Ceramic

Variable, 1.0-12 PF,
Pigton Trimmer

39 PF, 5%, 500V,
N150, Ceramic

Hallicrafters
Part Number

493-110180-231
493-110820-233
493-121350-234
493-110150-231
493-110220-231
493-110681-224
048-000526

047-100471

493-110470-133

047-100354

047-001428

493-110101-134

493-110330-233
493-110561-131
044-100457

493-110220-131

047-001671

493-110180-131
493-110100-531
493-110050-131
046-001273-004

047-000242

493-110471-134
493-110311-224
045-000938
493-110121-134
047-000395
044-100473
493-110131-131
046-001294-004
493-110560-233
493-121650-234
493-110331-234
479-015220
047-002503-009
047-002503-004
047-001308
493-110301-324

048-000597
047-002503-007

044-000643

047-002503-005

Schematic
Symbol

Description

Hallicrafters
Part Number

CAPACITORS (Continued)

C126 5 PF, 5%, 500V, 047-002503-001
NPO, Ceramic

C127,171  Variable, 0.8-13 PF, 044-000520
Piston Trimmer

C128 82 PF, 5%, 500V, 047-002503-008
N80, Ceramic

C129,133 47 PF, 5%, 500V, 047-002503-006
NPOQ, Ceramic

C146 25 uF, -10%, +75%, 045-001431
25V, Electrolytic

C147A,B  2x30 uF, -10%, 045-000902
+100%, 350V,
Electrolytic

C149A,B  Varlable, PLATE 048-000639

C150,160 0.001uF,20%,3 KV, 047-100397
Ceramic

C151A,B  Variable, LOAD 048-000667

C152 43 PF, 10%, 500V, 493-110430-131
Mica

C153 620 PF, 10%, 500V, 493-110621-131
Mica

C155 1300 PF,10%, 500 v, 493-310132-134
Mica

C163,164 88 PF, 10%, 500V, 493-110880-131
Mica

C165,168, 0.005uF,20%,500 V, 047-100442

170,190 Ceramic

C167,234 50 PF, 10%, 500V, 493-110500-131
Mica

C174,175 200 PF, 10%, 500V, 493-110201-131
Mica

185,195 0.47uF,250V,Mica 047-002141-011

C205 220 PF, 10%, 500V, 493-110221-134
Mica

c210 0.22pF,10%,200V, 046-001298-004
Paper

c214 50 PF, 5%, 300V, 493-110500-221
Mica

Cc216 1800 PF, 2%, 300V, 493-310182-324
Mica

ca17 120 PF, 10%, 500V, 493-110121-131
Mica

Cc223 75 PF, 10%, 500V, 493-110750-131
Mica,

Cc237 110 PF, 10%, 500V, 483-110111-131
Mica

Cc239 20 PF, 10%, 500V, 493-110200-131
Mica

C240 175u F, -10%, +100%, 045-001550
25V, Electrolytic

C244 5001 F,-10%, +100%, 045-001449
6V, Electrolytic

C251 0.001 £F, 3 KV, 047-002151-036
Ceramic

*RESISTORS

R1,2,9,33, 1 Megohm 451-252105

34,40,55,74,

75,117,128,129,137,

138,143,144,153,154

R3 180 Ohm 451-252181

R4A,B &  Variable, Dual 500K 025-002063

R64A,B & 10K Ohm (RF & AF)

R5,15,17, 100 K Ohm 451-252104

20,36,42,45,

63,85,125,148,

151,170,171

R6,29,77 33 K Ohm 451-252333

R7,39,57, 220 K Ohm 451252224

58,69,82,95, .

96,108,141,

145,147,171

R8,22,80, 6.8 K Ohm 451-252682

98,161

R10,16,37, 4.7 K Ohm 451-252472

43,47,60,67,

71,87,110,166

R11,133, 470 Ohm 451-252471

134

R12,13,30, 47 K Ohm 451-252473

52,84,103,

107,130

R14,19,26, 470 K Ohm 451-252474

27,38,49,59,

72,86,111,139

R18,112 330 K Ohm 451-252334

R21,180 120 Ohm 451252121

R23,28,48, 1 K Ohm 451-252102

61,78,81,83,

126,152,195,199

R24 Variable, 500 K Ohm, 025-002773
30%, 1/8 Watt
(NOISE BLANKER})

R25,32,54, 10 K Ohm 451-252103

70,88,123,

169,172

R31,76, 22 K Chm 451-252223

124,168

R35 330 Ohm 451-252331

R41 2.2 Megohm 451-252225

R44 220 Ohm 451-252221

Schematic
Symbol

R46

R50
R51,149
R53

R56

R62

R65
R66,79,92,
121,131,
135,174
R68
R73,04,
97,127
R89
R90,173

Ro1
R93,150
R99,120

R100
R102
R104,105
R106,109,
197,198
R115

R116
R118
R119,159
R132

R135,146
R142,201
R155

R156
R157
R158,167,
200
R160
R163
R164
R175
R178
R179
R180
R181
R182
R186
R188
R189
R190
R194,196
R280
R300

R301

Description

SERVICE REPA

Hallicrafters
Part Number

*RESISTORS (Continued)

Variable, 10 K Ohm,
AGC Threshald

2 K Ohm, 10 Watt

2.7 Megohm

3.3 K Ohm

4,7 Megohm

680 K Ohm

82 K Chm

2.7 K Ohm

33 K Ohm, 1 Watt
68 K Ohm

150 K Ohm, 1 Watt

Variable, 50K Ohm,
30%, Potentiometer,
CAL w/Pull Switch

025-002330

445-032202
451-252275
451-252332
451-252475
451-252684
451-252823
451-252272

451-352333
451-252683

451-352154
025-003307

(S6 w/R90),(S5 w/R173)

Variable, 25 KOhm,
RIT (includes S7}

Variable,1 Megohm,
30%, 2/10 Watt

Variable, 50 K Ohm,
20%, 2/10 Watt

47 Ohm, 1 Watt

1.5 K Ohm, 2 Watt

25 K Ohm, 10 Watt

13 Ohm, 1 Watt

Variable, 25K Ohm,
20%, 1/3 Watt,
BIAS ADJ

27 K Ohm

3.6 K Ohm, 5%

82 K Ohm, 1 Watt

Variable, 250 Ohm,
10%, 3/10 Watt

680 Ohm

2,2 K Ohm

Variable, 10 Mepg-
ohm, 20%, 2/10 Watt

6.8 Megohm

3.3 Megohm

1.5 K Ohm

15 Chm

8.2 K Ohm

100 Ohm

68 K Ohm, 1 Watt

150 K Ohm

120 K Ohm

120 Ohm

10 Megohm

43 Ohm, 2 Watt

33 Ohm, 2 Watt

100 Ohm, 1/4 Watt

10 K Ohm, 1/4 Watt

180 Chm, 1 Watt

68 Ohm

22 K Ohm, 1 Watt

Variable,4 K Ohm,
30%, 1 Watt

2250 Ohm, 5 Watt

025-002510
025-002067
025-002065

451-352470
451-652152
445-032253
451-352130

025-002698

451-252273
451-251362
451-352823
025-002064

451-252681
451-252222
025-002066

451-252685
451-252335
451-252152

451-252150
451-252822
451-252101
451-352683
451-252154
451-252124
451-252121
451-252106
451-452430
451-452330
451-152101
451-152103
451-352181
451-252680
451-352223
025-002914

024-001799

*ALL RESISTORS are fixed composition,
10%, 1/2 Watt, unless otherwise stated.

COILS AND TRANSFORMERS

L1
L2
L3
L4
L5

L6,17,20,
35,40,44
L7

18,31
L9 32
110,33
L11,34
L12

113,14,37
L15,16
L18
L19
L2t
L24
L25
L26
127,28
L29
L30
L38
L42
143

Coil, Antenna, 15
Meter

Coil, Antenna, 20
Meter

Coil, Antenna, 40
Meter

Coil, Antenna, 80
Meter

Coil, Antenna, 10
Meter

Choke, RF, 1 MH

Coll, RF, 10 Meter
Coil, RF, 15 Meter
Coll, RF, 20 Meter
Coll, RF, 40 Meter
Coil, RF, 80 Meter
Coil, RF Trap,
6.25 MC
Choke, RF, 100 p H
Coil, 1650 KC
Choke, RF, 6.8 uH
Coil, Heterodyne Osc
Cotl, VFO
Cotil, Output
Choke, RF, 270 uH
Choke, RF
Choke, Parasitic
Coil, Trap, 6.25 MC
Coil, RF, 10 Meter
Choke, RF, 50 MH
Choke, RF, 0.5 MH
Choke, RF, 0.7 MH

051-003350
051-003347
051-003345
051-003346
051-003531
053-000580

051003532
051003349
051-003342
051-003340
051-003341
050-001068

053-000644
050~000801
050-001245
050~002370
050-002416
050-004097
050-002692
053-200426
050-001051
050-003467
050-004257
050-001044-009
050-003479
053-000530
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IR PARTS LIST
Schematic - Hallicrafters Schematic o Hallicrafters Schematic o Hallicrafters
| Symbol Description Part Number Symbol Description Part Number Symbol Description Part Number
- COILS AND TRANSFORMERS (Continued) MISCELLANEOUS (Continued) MISCELLANEOUS (Continued)
L50,51 Choke, Parasitic 053-004117 Bracket, Center 067-013337 Pulley 028-000572
I T1,2 Transformer, IF,  050-001045 Pilot Light K1 Relay, Antenna 021-000862
Bandpass Bracket, Coil 067-203456 K2 Relay, VOX 021-000732
T3 Transformer, IF, 050-000890 Mounting (6} Roller (2} 028-000550
1650 KC Bracket, Egcutcheon 067-013109 Shaft, BAND 074-003108
T4,6 Transformer, Bal  050-000881 Bracket, Function  067-012720 SELECTOR
Mod Switch Shaft, Cam 074-002997
TS Transformer, Audio 055-000469 Bracket, Meter 067-012597 Shaft, Dial Gear 074-002996
Output Switch & Blas Adj Shaft, Ioner 074-003104
T7 Coil, VFO, Output  050~004065 Pot PLATE (Tuning)
2 ,{ ELECTRON TUBES Bracket, Meter 067-012721 Shaft, Outer LOAD  074-003105
Mounting Shaft, Outer PRE-  074-002791-003
V1 Tube, Type 12DK6  090-001660 Bracket, Pilot Light 067-013338 SELECTOR
V2,5,7,8  Tube, Type 7059 090-001561 Bracket, Piston 067-013479 Shatt, PRESE- 074-002756-003
v3 Tube, Type 6HL8  090-001737 Cap Mounting LECTOR
A > V4 Tube, Type 6AN8  090-001300 Bracket, Pot 067-012712 Shield, Heat 067-018604
o > V6 Tube, Type 6GX6  090-001639 Mounting Shield, Tube (V18)  069-001590
ans . V9,14,19, Tube, Type 12AT7  090-900034 Bracket, Pot 067-013483 Socket, 4-Crystal ~ 150-003281
— 20 Mounting Socket, 11-Pin 006-200707
A vip Tube, Type 0A2 090-900001 Bracket, Spring Adj  067-012607 Socket, Dual Crystal 006-000984
)yl Tube, Type 6AWBA 090901103 Bracket, Tube 067-013054 Socket, Pilot Light 086-000743
vi2 Tube, Type 7056 090-001642 Mounting Assembly
ATE  v13 Tube, Type 12BA6  090-900039 Cabinet Assembly  150-009999 Socket, Single 006-100320
won V15 Tube, Type 6AQ5A  090-901331 Cabinet, Tap 150005132 Crystal
V16,17 Tube, Type 6KD6  090-001741 Assembly Socket, Tube, 7-Pln  006-000946
V18 Tube, Typ3 7558 090-001361 Cabinet Weld 150-010001 (v1,6)
Assembly Socket, Tube, 7-Pin 006-001094
SEMICONDUCTORS Connector, Antenna  010-100056 (v10,12,13,15)
Connector, Mic 010-101569 Socket, Tube, 9-Pin 006-200947
CR2,3,4,5, Diode, Type 1N456 019-002964 w/hardware (v2,3,5,11)
15,17,21,22, Coupling, Insulator 029-001061 Socket, Tube, 9-Pin 006-001112
23,25,26,28,29 (Green) (v4,8,9,14,20)
CR6,7,12, Diode, Type 1N295 019-301980 Coupling, Insulator 029200564 Socket, Tube, 9-Pin 006-200395
16,18 (Yellow) (2) w/Shield (V7,19)
¢; CRY,11,  Diode, Type IN270  019-005141 Cover, Cabinet 066-003141 Socket, Tube, 12-Pin 006-001131
& 3034 (Bottom) (V186,17)
CRI10 Diode, Type 1N4001 019-003551 Cabinet, Bottom 150-007010 Socket, Relay 006-001184
CR13,27  Diode, Type 1N3182 - 019-003316 Rivet Spring, Anti~ 074-000841
CR14 Diode, Zener, Type 019-003407 Cover, Cabinet (Top) 066-003140 Backlash (2)
VR120 Cover,Gang VFO  066-004434 Spring, Cam 075-001007
CR19,20  Diode, Type IN87  019-002941 Cover, HV Shield  066-004884 Spring, Dial Cord  075-100012
CR31 Diode, Type V7A  019-004469 Escutcheon 007-000903 Spring, Idler 075-200610
CR33 Diode, Type I1N5225 019-004527 FL1 Filter, Crystal, 049-000851 Follower
Q1 Transistor, Type 019-005006 1650 KC Spring, Pivot Plate 075-001008
MPS6514 Foot, Rubber (4) 016-201072 Window (Bottom) 022-000747
RI0 ICL Integrated Circuit, 058-000586 Front Panel 150-009808 Window (Top) 022-000753
jool MCT790P Assembly
Gear, Dial 026-001173
CRYSTALS Gear, Idler 026-001170
Gear, Idler Spur 026-001002
Y1 Crystal, 100.000 KC 019-002712 Gear, Pinion 026-001171
Y4 Crystal, 17.5 MC  019-003769-006 Gear, Pinion Drive 026-001166
Y6 Crystal, 13.75 MC  019-003769-004 Gear, Spur 026-001089
Y7 Crystal, 10.25 MC ~ 019-003769-~003 Gear, Spur, Dial 026-001174
Y8 Crystal, 13.5 MC  019-003769-002 Scale
Y9 Crystal, 10.0 MC  019-003769-001 Gear, Spur (Flxed) 026-001088
Y10 Crystal, 1650.000 KC 019-003232 Gear, Spur, Pinion 026-001172
Y11 Crystal, 1652.800 KC 019-005044 Shaft
Y12 Crystal, 1652,200 KC 019-005046 Handle, Knob 030-000793
Y13 Crystal, 1651,700 KC 019-005042 Indicator, Light Neon 086-000690
CONNECTORS Irgl;cEast%x;: é(g%,R 082-000576-001
@ Jack, Antenna 010-100056 e poombly,  015-001929
.{(2),3,5, Jgg}é,oll’:::no, Audio  036-100041 Knob, Bar, Iﬁ?rAD gi g’gg}giﬁ'ggi
. Socket, 11-Pin,  006-200707 Kb, Ba OFF-ON,
) Accessory RF GAIN & RF LEVEL
76,8 J;‘(ce‘; PHONES&  036-200210 Knob (Pull toOn) (2), 015-001755-002
J7 Receptacle, Power 010-002586 ggl-;(ﬁ?‘k]ﬁw
J9 Rﬁ;ﬁg:‘ﬁ; MIC,  010-101569 Knob, Main Tuning  015-001617
e
P1 Plug, 11-Pin, 010-002932 N ian e METER 0
Accessory Knob, OPERATION, 015-001760
FUNCTION, &
SWITCHES BAND SELECTOR
—— SIAE Wafer, RF & Heter- 062-000266 K("-l?:;iféjATE 013-001933
odyne Osc _ _ |
RS s1m Wafer, Osc Plate 062000263 i R 010-001752-001
swiT( SIC,D,F  Wafer, RF 062-000265 Knob, RIT CONT,  015-001773
ECTO! SIG Wafer, PA Neut 062-000264 MIC GAIN &
ITCH ' 1H Water, Driver 062-000355 AF GAIN
Fe o SLK Water, PA 062-000269 DS1,2  Lamp, Pilot (2)  039-000797
ugRy SLL Wafer, PA 062-000351 D3 Lamp, Neon 086-000690
TORS S2 Rotary, METER 060-002860 DS4 Lamp, Neon 039-000874
JTORS S3 Rotary, FUNCTION 060-002796 Medallion 007-000850
E M2 54 Rotary, OPERATION 060-002795 M1 Meter w/hardware  082-000699
Y, US 85 (Refer to R173) Panel, Front 068-001598
LIED. gg (Refer to R90) Plate, Front VFO  063-006821
87 (Refer to R91) Plate, Gear 063-006830
88 Slide, Antenna 060-000440 Plate, Idler Gear  063-006827
Plate, Left Chassis 063-007053
MISCELLANEOQUS Plate, Pivot 063-006828
Plate, Right Chassis 063-007054
Bracket 067-010855 Plate, Top Gang 063-008889
Bracket, Bearing (3) 067-013216 Cover
Bracket, Cap, 067-010032 Plug, 11-Pin 010002932
Plug, 12-Pin 010-002586

Mounting (2)
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