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Figure 1. Hollicrafters' Moedel HT-48 Transmitter.
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SECTION |
GENERAL DESCRIPTION

1-1.  INTRODUCTION.

The Hallicrafters Model HT-46 Transmitter
is a precision built compact, high performance
transmitter of advanced design, The transmitter
utilizes nine tubes and a single signal conversion
heterodyning system for transmission of single-
sideband (SSB) and continucus wave (CW) code
signals on the 80, 40, 20, 15and 10 meter amateur
bands,

The versatility of the HT-46 transmitter
permits operation as a self-contained station
transmitter or may be used in conjunction with
the Hallicrafters Model SX-146 communications
receiver as a transceiver combination,

The transmitter is supplied with push-to-
talk control with provision for the addition of the
Hallicrafters Model HA-16 for voiee controlied
SSB operation,

Amplified Automatic Level Control (AALC)
circuitry within the transmitter helps prevent
"splatter'” due to severe 'flat-topping' of the
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The Model HT-46 may be operated as a
complete transmitter or as an exciter for driving
2 linear amplifier such as the HT-45, HT-33B,
HT-41 or others. If others are used, they should
be capable of supplying a 50 ohm termination for

the Model HT-46 transmitter,

Other features of the Model HT-46 trans-
mitier include:

® Optional operaticn astransceiver with com-
panion Model 3X-148 receiver or as self-
contained transmitter/exciter unit,

® An accurately calibrated VIO with excellent
mechanical and temperature stability.

® Constant tuning rate on all hands.

® Upper aud .ower sidebard operation on all
bands 80 through 10 metfers.

® A crystal lattice filter with 6 poles for
optimum single sideband response,

® Cormbination final amplifier plate current
and RF output voltage metering for exact
tuning.

® 70W to 100W PEP output covers exciter re-
quirernent for most 1 KW linsar amplifiers.

® Keyed RF carrier for CW operation with
shaping network in keying circuit,

-1
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1.2, TVI{TELEVISION {NTERFERENCE)

SUPPRESSION.

The HT-46 has been designed and con-
structed tc suppress spurious radiations thatmay
cause television interference, The TVI problem
was given full consideration in the design and
layout of the chassis, Components specifically
selected to avoid undesired resonances and
arranged to prevent parasitic oscillations have

heson uged
Dgen useq,

There are, however, some types of TV])
that cannot be prevented within the transmitter
itself, This is particularly true in fringe recep-

tion areas. In such cases, a good commercial
Tow-pass filter connected at the transmitter out-
put is recommended., For a more complete dis-
cussion of measures that may be used to handle
special problems of this type, refer to the "Radio
Amateur's Handbook™ published by the American
Radio Relay League,

IMPORTANT

anr

L trim o
ally

whd bu.llln:lbﬂ.ll\.-l:a,
attempt to operate the Model HT-46
equipment before becoming completely
familiar with the instructions contained
within this manual.

Do
2o

SECTION 1|

TECHNICAL SPECIFICATION!

-

TUBES AND FUNCTIDNS

Vi 12ATY First and Second Microphone
Arplifier

V2 12AT? Carrier Oscillator and Third
Microphone Amplifier

V3 6EAB 9 MCIF Amplifier and AALC
Amplifier

V4 BAHG Transmitter Mixer

VS 12BY7A Transmitter Driver

Ve G6HF5 Transmitter Power Ampli-
fier

Vi 6BAB VFO

V8 6EAB Heterodyne Crystal Oscil-
lator and Mixer

Vo 0a2 Voltage Regulator

Tuning Ranges

*

»
*

Heterodyne Oscillator Crystals

»*
*

*

Types of Emission

Full frequency coverage of the Amateur bands in eight

ranvae ae follows:
rangeg ag ollows:

80M 3.5to 4,0 MC
40M 7.0 t0 .5 MC
20M 14,0 to 14.5 MC
15M 21.0 to 21.5 NC
10M 28.0 to 28,5 MC
10M 28.5 to 29,0 MC
10M 29.0 to 29.5 MC
10M 29.5 to 30.0 MC
*Heterodyne oscillator crvstals not supplied with trans-
roitter, (Transmitter will accommodate full set of
crystals))
Type CR-23,/U in HC-6 Holder
Band Frequency
7.G 21,500.000 KC
21.0 25,000.000 KC
28.0 32,000,000 KC
28.5 32.500.000 KC
29,0 33.000.000 KC
29.5 33,500.000 KC
*Supplied with Model HT-46.
3SB - Selectable USB/LSB with suppressed carrier.
CW - Keyed RF carner.
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Frequency Control ., .. .............. Self-contained YFO or transceive operation with Model

5X-146 receiver,

Type of Sideband Generation , . ... ..... .. Solid state modulater with 9 MC, 6 pole crystal filter

(Mominal BW = 2,1 KC},

________________ 8SB - Push-to-talk at microphone or through control
cutlet circuitry, VOX control is optional ac-
cessory. {Model HA-16))

CW - Manual, Rear key jack accepts standard 1/4-
inch two conductor phone plug. Keyeircuit also
at control outlet,

Transmission Control

Dial Calibratien _ ., .. .............. 5 KC increments,500 KC tuning range,

Calibration ACCUTACY ., . . . . o @ o s s e en e e Less than one pomter width error across the dial after
indexing at 3.% MC,

Frequency Stability , , . .. e e Less than 500 cycles drift in first hour, after fifteen
minute warm-up, and less than 100 cycles per hour
thereafter,

Qutput Impedance , ., . ... .... ... Fixed, 50 chms, Rear chassis mounted receptacle

accepts RCA type phono plug. {Supplied,)

....................... SSB - 175 Watts PEP Maximum
CW - 150 Watls Maximum

Microphone Input .. ................. 0.005YV RMS into high impedance load, Panel connector
accepts standard 1/4-inch three conductor phone plug.

............... 500 CPS {Max.) to 2200 CPS {Min,) at 6 DB,

Power Input

Audio Response Overall

Distortion Products . . . ... ............ 26 DB {Min,) below PEP reference,

Unwanted Sideband Rejection , ., , .. ... .. .. 50 DB {Min.) below PEP ocutputat 800 to 2200 CPS input,
Carrier Suppression Capability . . ... ..... 50 DB {Min ) below PEP output,

Power Supply Requirements . ... ........ 117V AC, 50/60 cycles, 350 Watts,

............... Rear c¢hassis mounted eleven-pin socket accepts
Amphenol type 66-PM11plug. (Supplied,) Provides relay
contacts, speaker muting, receiver muting, iransmitter
control, ete,

VOX Unit Receptacle ... .............. Rear chassis mounted six-pin socket accepts Amphenol
type 71-868 plug. (Supplied with jumper wire) Provides
power and control for VOX Adaptor, Model HA-16.

SX-146 Input, ., . .. .. .. .0 Rear chassis receptacle accepts RCA type phono plug,
{Supplied,) Provides inter-connection for transceive
operation with Model 5X-1486.

Transceive Cable Impedance .. ... .. ... 15 ohms, Use Amphenol cable NO, 21-587 or equivalent,

Number of Tubes , . ... ... ... ... Brplus 1 voltage regulator and 15 diod=s.
Dimensions Overall . . ... ... ..., 5-7/6 x 13-1/6 X 11 inches (HWD).
Net Welght . . . ... ... eenen s 26 pounds.

Shipping Weight 28 pounds {Approximately)

AccessOries |, . .. ... .. i VOX Control Unit Model HA-16, Designed for quick
attachment to rear of Model HT-46 cabinet to provide
voice controlled operation, {VOX) Power isderived from
Model HT-46 through singleplug-inconnector, Contains
three tubes and sensitive VOX relay. Net Weight - 3/4
pound. Shipping Weight - 1-1/2 pounds (approximately).

Fuse 3 amperes, slow blow, 3 AG type.
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SECTION il
INSTALLATION

WARNING

LETHAL HIGH VOLTAGE IS PRESENT

WITHIN THIS EQUIPMENT, BE CARE-

FUL WHEN INSTALLING THE UNIT QR

PERFORMING CHECKS OR ADJUST-
- MENTS INSIDE THE CABINET.

31.  UNPACKING.

Carefully remove the equipment from its
carton and packing material and examine il for
possible damage which may have occurred in
transit, Should any sign of damage be apparent,
immediately file a claim with the carrier stating
the extent of the damage. Check all shipping labels
and tags for special instructions before removing
or destroying them.

3.2, LOCATION.

The transmitter may he installed in any
locatjon that will permit free circulation of air
through the ventilation openings in the cabinet.
Do not place any object on top of the cabinet in

a manner that will obstruct normal ventilation.
Avoid excessively warm locations such as those
near radiators and heating vents,

3-3.  POWER SOURCE.

The Model HT-46 Transmitter is designed
to operate from a 105/125V 50/60 cycle AC power
source, Nominal line voltage for testing and mea-~
surements is 117V. The outlet should be capable
of handling a 350 watt load with gaod regulation.

If in doubt about your power source,
contact your local power company prior
to inserting the pawer cord into any
power outlet. Plugging the power cord
into the wrong source of power can
cause extensive damage to the trans-
mitter.

Set the OPERATION control at OFF {full
counterclockwise) and make all installation con-
nections before connecting the transmitter to a
source of power,
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Figure 2. Reor View of Tronsmitter,
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HT-46

Figure 3. Typical interconnections for Model HT-46 ond Model $X-146.

3-4.  ANTENNA.

The Model HT-46 Transmitter is designedto
terminate into a 50 ohm unbalanced transmission
line, A non-reactive loadis preferred for optimum
results, however a VSWR of 2.5/1 can be accom-
modated by the transmitter with acceptable
results, Any of the popular di-pole or beam
antennas using 50 ohm transmission lines will
give excellent results,

For further information on the subjeet of
antennas, refer to the "Radio Amateur's Hand-
book' or the '"ARRL Antenna Book™, both published
by the American Radic Relay League,

IMPORTANT

Some form of lightning protection should
be provided which will comply with local
code requirements,

The ANTENNA connector locateaonthe “ear
chassis apron mates with an RCA-type phono ¢con-
nector, Use RG-58/U co-axial cable or equivalent
for feed line to a linear amplifier or antenna
changeover relay, Refer to Figures 2 and 3 for
details,

3.5. GROUNDS.

All station equipment should be bonded to-
gether with heavy copper wire or braid and
connected to a cold water pipe or outside earth
ground, An external chassis ground terminal is

: " ot
provided on the Model HT-46 rear chassis apron

for this purpose,
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156-007025
Figure 4. Microphone Wiring for Push-To-Talk Transmitter Contral.
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Figure 5. Microphone Wiring for Transmitter Contral with YOX
Control Unit Mode!l HA-14.

3-6. MICROPHOME.

The microphone receptacle islocated on the
front panel. The microphone cable shouldbe fitted
with 2 standard 1/4-inch, three conductor phone
plug wired as shown in Figures 4 and 5, Any good
high impedance crystal or dynamic type miero- -
phone may be used, however best results will

usually be achieved ‘with a microphone designed

especially for voice communications use.

-5
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The miecrophone circuit shown in Figure 4
may also be used with VOX control, however some
microphones fitted with push-to-talk switches also
mute the microphone element until the switch is
pressed, hence VOX operation is not possibtleun-
less the-microphone switch is alteredaccordingly,

37.  KEY.

The station keyer may be connected to the
transmitter at the closed circuit key jack at the
rear chassis apron or at the CONTROLOUTLET.
Refer to Figure 3, Thekeyjackacceptsa standard
two conductor 1/4-inch phone plug. Wire the plug
s0 that the key base connects to the plug sleeve
which is atground potential, Pin NO, 9of the CON-
TROL QUTLET maybeusedtokeythe tranamitter
with Pins NO, 1 or NO. 6 used for ground connec-
tion to the keyer.

When the keyer is plugged into the KEY jack
the keyer circuit must ke closed for 35B or CW
tune up in the CW-TUNE position of the OPERA-
TION control,

11'1-.,,“ *hm Irovram o wnrnd inds dha OORITROT

T HIGLL LT LT J‘G i dd ol AALWA LBl wrr Uy A AW
OUTLET, insert a dummy phone plug into thekey
jack to hol d the eircuit open for CW operation.

3-8, SX-146 INJECT.

Transceive type of operation is madeavail-
able when a 75-ohm co-axial cable is connected
hetween the Model HT-46 transmitter and the
Model SX-146 receiver,

The cable is connected between the SX-146
INJECT receptacle on the transmitter and the
SLAVE OUTPUT connector on the receiver after
removing the 62 chm dumnmy load plug in the
receiver receptacle. The cable may be any con-
venient length to reach between the units and
should be made up of 75-ohm co-axial cable with
RCA-type phono plugs at each end. Small diameter
75-ohm co-axial cable made by Amphencl Corp
(NO. 21-597) is recommended, Danotuse shielded
rmicrophone type cable for this application.

3-9. CONTROL OUTLET.

The control outlet circuitry may or maynot
be required by the station installation, A typical
station wiring circuif is shown in Figure 3, Note
that the iollowing facilities are available at the
control cutlet,

Pins NQO. 2 & ¥O. 6 and
NO, 7 & NO. 1.

Speakar muting:

Receiver muting: Pins NO, 6 and NO, 8
Keying circuit: Pins NO. 9 and NO.6
PTT control circuit: Pins NO.10and NO, 6

SPDT relay contacts: Pins NO, 3, NO, 4

ANDNO, 5
Calibrate signal coupling: Pin NO, 11

3-10.  FUSE.

Specifications: 3 amperes, slow blow, 3 AG
type.

3-11.  ACCESSORY INSTALLATION.

1, 10 Meter Band Crystals: Three addi-
tional crystals will be required for full 10 meter
coverage, To install the crystals it willbe neces-~
sary to remove the top portion of the cabinet
(Refer to paragraph 7-2), Chassis markings will
indicate their location. The crystals requiredare:

PART
BAND FREQUENCY NUMBER
26.0 32,000,000 KC 019-201663
29,0 33,000.000 KC 019-201966
28.5 33,500,000 KC 019-2019686

2. VOX Control Unit Model HA-16: The
Maodel HA-16 adapter unit is available to provide
voice control operationofthe Model HT-46 Trans-
mitter, It is installed on the rear of the trans-
mitter cabinet as follows:

A, Remove the jumper plug (P1) pre-
sently installed in the VOX UNIT socket located
on the rear chassis apron of the transmitter,
Save the jumper plug for it must be replaced if
the control unit is disconnected.

B, Loosen the ground bolt at the rear
of the transmitter and space the flat washers
about 1,6 inch apart,

C, Hook the Model HA-16VOX control
unit into the two key holes in the rear cabinset
wall just above the ground bolt and insert the
notched flange between the flat washers of the
ground belt, Tighten the ground belt nut,

D, Plug the inter-connecting cable of
the control unit into the VOX UNIT socket. The
unit 15 now ready for adjustment and operation,
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SECTION 1V
FUNCTIONS OF OPERATING CONTROLS

4-1.  TUNING CONTROL.

The tuning control is used to vary the fre-
quency of the VFO to select the desired frequency
of transmission when the transmitier is used as
a separate unit. {VFO switch at XMTR,) When
operating the transmitier as a transceiver with
the Model 8X-~146 receiver {VIO switchatRCVR)
this control is disahled and the frequencyof trans-
mission is controlled by the receiver.

Note that the frequency increases from left
to right for two bands whose numhers appear above
the calibration marks, For the remaining bands
logeged helowthese marks, the frequency increases
from right to left.

The BAND SELECTOR setting indicatesthe
lowest frequency of the band or band segment heing
tuned.

4.2, OPERATION CONTROL.

The OPERATION control is a six position
switch which controls the mode of transmission
as follows:-

POSITION FUNCTION

OFF Removes allprimarypower
from the transmitter,

STBY Application of primary
power places both heater
and plate wvoltages on the
tubes which are biased off
in a stand-by condition, The
transmitter control relay
permits the receiver cir-
cuits to function at this
time.

USB/LSB In these two positions the

{T'wo positions) transmitter is placed in
¢cperation for single side-
band suppressed carrier
mode of transmission, The
color code indicates USB
or LSB for the band in use
and is so codedonthe BAND
SELECTOR panel mark-
ings.

CW-TUNE This position places the
transmitter on the air with
carrier only to permittun-
ing the transmitter for SSB
operation, In this same
position, the transmitter

may also he keyed for CW

oneration
AT

STBY This is a second stand-hy
position which retains the
heater and supply voltages
and again permits the re-
ceiver circuits to function,

4-3.  MIC GAIN.

This conirol sets the audio level to the
balanced modulator stage {rom the microphone
audio amplifier stages, The control has sufficient
range to handle any high impedance high or low
level microphone desgigned for voice communica-
tions,

4-4, DRIVER TUNE.

The DRIVER TUNE control resonates the
tuned circuits of the signal frequency mixer and
driver stages driving the final amplifier stage,
The conifrol is always tuned for maximum trans-
mitter output when operating as a transmitter or
as a transceiver with the SX-146 receiver.

4-5. CARRIER LEYEL.

The CARRIER LEVEL control sets the RF
output level for CW operation and during the
transmitter tuning process for CW or 3SBopera-
tion. The control also functions when the CAL
switch is set at ON to control the calihrate signal
level,

4-6. BAND SELECTOR.

The BAND SELECTOR is an eight position
rotary switch which selects the tuned circuits and
crystals required to tune the frequency ranges
shown on the dial, The color coded panel markings
refer io the USB/LSB coding for the two side
band positions on the OPERATION control.

4-7. FINAL TUNE.

The FINAL TUNE contrel drives a variahle
capacitor that tunesg the pi-network usedio couple
the PA stage to the antenna load, The control is
calibrated in band segments {0 permit presetting
the capacitor near resonance during the tuning
procedure,

4-8. METER SWITCH.

The METER switch selects either of two
metered circuits in the transmitter,

1, At MA the meter is used to read the
idle plate current when setting the BIAS ADJ, con~
trol, and to indicate final amplifier stage plate
current on the 40 to 300 milliampere range,

2. At RFO, the meter indicates the RF
voltage across the 50 ohm transmission line at
the output of the transmitier, The scale ig ecali-

-7
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brated inpercentof full scale andthe meter serves
to indicate maximum RF power ocutput when tuning
up and operating the transmitter,

4-9. CALIBRATE SWITCH.

The transmitter provides a low level CW
carrier signal for frequency spotting purposes
when the CAL switch is set at ON. (When operat-
ing in the CW mode, the key must be closed to
obtain the calibrate signal,) The calibrate signal
level may be varied with the CARRIER LEVEL
control if desired, Setting the CAL switch at
ON places the control relay in the transmitter
in the standby position to place the station re-
ceiver in the receive mode to pick up the signal.
4-10.  VFO SWITCH,

This two position switch selects the mode of
operation when a Model SX-146 receiver is inter-

connected with the transmitter, If the transmitter
is operated as a single unit the VIO switch is leit
in the XMTR position. With the SX-146 receiver
interconnected, the two units may be operated
together as a transceiver (VFQ switch at RCVR)
Or &s separafe tran8&mitter and receiver units,
(VFO switch at XMTR). When operating in trans-
ceive mode the receiver VFO tuning also controls
the transmitter frequency,

4-11.  DIAL CALIBRATION,

This is a small lever extending through the
panel directly below the center ofthe dial window,
It moves the dial mechanism to the right or left,
as necessary, to zero out any calibration error
between the dial and pointer,

SECTION V
TUNING PROCEDURE

5-1.  GENERAL.

The tuning procedure for the Model HT-486
transmitter is not complicated, however, care
should be exercised in tuning to insure optimum
performance, Tuning (peaking) should be per-
formed onornear the intended operating frequency
on all bands, If the VFQ dial of the transmitter or
receiver (when oOperating in transceive mode) is
tuned an appreciable amount away from the {re-
quency at which the transmitter was previously
tuned, it will be necessary to repeak the DRIVER
TUNE and FINAL TUNE controls for maximum
output, (Meter switch at RFO), As experience is
gained in the operation of the transmitter on the
various bands, the operator will be able to judee
when he has tuned far enough to regquire re-
peaking, In general, the lower Ifrequency bands
require more frequent retuning for the same shift
in frequency on the dial.

The output of the transmitter must always
be connected to a 50 chm, resistive load such as
a dummy load or suitable antenna havinga 50 ohm
termination at the operating frequency.

5-2.  BIAS ADJ.

Before and while operating the transmitter
check and if necessary, set the BIAS ADJ, control
for an idle {no signal) plate current of 40 milli-
amperes., Refer to paragraph 8-3 for detailed
instructions on setting the BIAS ADJ. control,

5-3.  BASIC TRANSMITTER TUNE-UP,

OPERATION . .........c..... STBY
MICGAIN ........... MIN (Full CCW)
DRIVER TUNE ., .. Near band segment
CARRIER LEVEL ..., MIN (Full CCW)
BAND SELECTOR,,.... Desired band
FINAL TUNE. . ... Desired band segment
METER, ........¢0cu,.. Set at RFO
O P OFF
VEO . .. e e e XMTR
TUNING DIAL ..... Desired frequency

1. Set OPERATION contrel at CW-TUNE
and close the keyer circuit if a keyer is plugged
into the XEY jack,

2. Turn CARRIER LEVEL control clock-
wise until a small RFO indication is observed
on the meter, On some bands the preliminary
DRIVER TUNE setting may require altering to
obtzain a meter reading,

3.  Adjust the CARRIER LEVEL controlto

bemtId e DTITYY memdan wanmAddcar mame wmadd manTa oead
AW Al LA WS LT WD & DAMILILE Llitad Ll oLAlT alidd

first tune the FINAL TUNE control for maximum
RFO and then adjust the DRIVER TUNE for maxi-
rnur RFO. Always resonate the final amplifier
stage before applying high drive levels to the
stage as may happen when the DRIVER TUNE or
CARRIER LEVEL controls are adjusted.

5-4, CW OPERATION,

i. Tune up the transmitter as ouflined in
paragraph 5-3, When a keyer is plugged into the
Key jack, its key circult must be ¢losedto permit
tuning for either CW or SSB operation, If the
transmitter is set up to drive a linear ampllfier,
adjust the CARRIER LEVEL control for the drive
level required by the linear amplifier, When op-
erating into anantenna load, advance the CARRIER
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In either case, repeak the

output,

2. Saturated drive level is determined in
the following manner. Start from the full counter-
clockwise CARRIER LEVEL control setting and
slowly increase the carrier output level while
observing the RFO meter reading, Set the control
at a point where further retation does not cause
an appreciahle increase inthe RFQ meter reading,
This is saturated output. Back off the CARRIER
LEVEL control setting and operate slightly helow
this level,

3. The transmitter is now ready to key,
To reactivate the receiver, set the OPERATION
control at STBY.

§5.  PUSH-TO-TALK SSB OFERATION.

i. Tune the transmifter as outlined in
paragraph 5-3 and paragraph 5-4, Note the RFQ
meter reading ohtained for maximum drive level
1o the linear amplifier or the maximurn saturated
output when operating into an antenna load,

2. Return the CARRIER LEVEL controlto
MIN and set the OPERATION control zt the USB
or L8B position desired. The customaryuse of the
upper or lower side band changes from hand to
band in the amateur hands,

3. Depress the microphone push-to-talk
switch, speak into the microphone in a normal
voice level, and advance the MIC GAIN control
until the RFO meter swings upward to approxi-
mately one-half the meter reading noted at maxi-
mum output during tune-up with carrier. The
microphone gain control setting will be found to
be less critical because of the compression action
of the AALC circuitry; however, the knob setting
still depends upon the type of microphope, the
operator'svoice characteristics, and his operating
habits, Sufficient microphone gain has been built
into the Moedel HT-46 to handle the usual ra. ge
of levels associated with communications type
microphones,

4, Releasing the microphene switeh bution
will return the station to the receive condition,

5-6. VOICE CONTROLLED 5B OPERATION.

The Model HT-46 transmitter with the vOX
control unit Model HA-16 installed will operate
with voice control. When the accessory unit is
instalied and the station is wired per Figure 3,
the fcllowing cperating procedure will apply:
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2. To set up the VOX controlunit, initially
set the PTT-VOX selector switch at PTT, and set
the three controls {SENS,,DELAY, and ANTI-
TRIP} at their full CCW positions, Reduce the
audio gain on the station receiver to a relatively
low level,

3. Use the tuning procedure outlined in
paragraphs 5-3, 5-4 and 5-5 to ready the trans-
mitter for SSB operation. With the OPERATION
conirol on the transmitter set for SSB operation,
set the selector switch on the VOX contrel unit
at VOX and set the accessory unit controls as
follows:

A, Advance the SENS, control {clock-
wise}, while talking into the microphone, until
the VOX relay cleses on the first syllahle of
speech. {Use no more VOX gain than necessary
for best results,)

B. Adjust the DELAY control for the
desired drop-out delay, The delayperiod shouldhe
long enough topreventchange-over between words
but not long enough to miss the other operator's
quick reply,

C. Bet the receiver audio gain control
for the desired listening level and advance the
ANTI-TRIP sensitivity control (clockwise) until
the received signals do not actuate the VOX relay,
Excessive anti-trip gainora major increase inthe
established listening level may lock out the voice
control systern.

NOTE

Some microphones equipped for push-
to-talk control have sherting contacts
in the switeh to disable the microphone
element when the push buttun is re-
leased, VX c¢peration will ot be
feasible unless this circuitry is dis-
connected within the microphone,

$-7.  TRANSCEIVE (SLAVE) OPERATION.

1. The Model HT-46 transmitter and Model
SX-148 receiver must be inter-connected as shown
in Figure 3 to perform the transceivefunction,

2, The INT, OSC/EXT, OSC, switchonthe
rear apron of the Model 5X-~146 receiver musthe

set at INT, OBC, to supply the required signal to
the transmitter for transceive operation,

-9
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3. Before exact on freguency transceive

operation can be accomplished with the twounits,
their carrier oscillator frequencies forupper ‘md
lower sideband operation mustbe matched w1th1n a
few cycles, To -synchronize the two oscillators,
remove the top section of the receiver cabinet

and proceed as follows:

A, Set the receiver controls as follows:

...........

AVC e e e e ON
PRESELECTOR . Peak on signal

from transmitter
SELECTIVITY .. 2.1 or 5.0 (If

opexratimg)

BAND SELECTOR ...... 3.3

AF GAIN ,...... As desired
CAL . . .............. OFF
ANL ... o e QFF
QPERATION .., ..... Red USB
TUNING DIAL., ...... 3.8 MC

B, 8Set the transmitter controls as

follows:

QPERATION ,...... Red USB
MIC GAIN ,.......... MIN
DRIVER TUNE. , . Peak on signal
CARRIER LEVEL .. .... MIN
BAND SELECTOR....... 3.5
FINAL TUNE . ., . Peak onsignal
METER ........... Qptional
CAL . . .. . e QN
VFO . . .. o e RCVR
TUNING DIAL . ., ., Optional {non-

operating)

C. Adjust the DRIVER TUNE, FINAL
TUNE and CARRIER LEVEL controls on the
transmitter and the PRESELECTOR and tuning
controls on the receiver for maximum "S” meter
reading on the receiver.

0. On someunits the frequency differ-
ence between the receiver's 8898.7 KC detector

oscillator and the transmitter's 8998,7KC carrier
oscillator may be so small that the beat between
them can only be observed on the 8" meter, other
units may be separated encugh to hear a beat
note in the receiver. Adjust the CARRIERLEVEL
control on the transmitter for the loudest beat
note or maximum pulsation of the "S" meter
pointer,

E. Adjust the 8998.7KC BFO trimmer
{C53) on the receiver chassis for zero beat by
watching the "5 meter and setting the frimmer
for the slowest pointer oscillation possible, Do
not reset the carrier oscillator frequency of the
transmitter, its oscillators are matched to the
transmitter’'s filter. See paragraph B8-14 for the
carrier oscillator adjustment procedure for the
transmitter,

F. GSet the OPERATION controls onthe
transmitter and receiver to the opposite side band
(Red 1LSB) and set the 8001.5 KC BFO trimmer
(CB0) on the receiver chassis for zero beat as in
step E, The transmitier and receiver are now
matched exactly for frequency of reception, and
transmission when operated in the transceive
mode, The procedure outlined in step 3 need not
be repeated each time transceive operation is
desired, onlyanoccasicnal check maybe required,

4. With the receiver BFO freqguencies set
as outlined in step 3, either separate transmiiter
control or transceive operation may be accom-
plished by setting the VFO switch on the trans-
mitter at XMTR for separate control or at RCVR
for transceive control, When operating the two
units as a transceiver, the transmitter tune up
and operating procedure remain unchanged in all
respects except for the tuning control function
which is now controlled by the receiver tuning,
For this reason care should be exercised when
tuning the receiver outside the Americanamateur
bands to avoid transmitting on unauthorized
frequencies,

SECTION VI
THEORY OF OPERATION

6.1,  GENERAL.

The Model HT-46 utilizes the solid state
modulator followed by selective filter principle of
sideband generatjon. Single conversion is used to
transiate the sicnal generation frequency (800G KC)
to the output frequency. The heterodyning signal
is generated by the VFO directly on the 80 and
20 meter bands and indirectly by pre-mixing with
the heterodyne erystal osciliztor for the remaining
bands, For '"slave” or transceiver operation with
the Model SX-148, the SX-146 pre-mixed injection
is substituted for the transmitter's pre-mix stages

10 -

and the carrier oscillator frequencies fo.r the two
units are matched within eycles to provide equal
receive and transmit frequency.

6.2. SIDEBAND GENERATION.

The carriers {or the upper and lower side-
band signals are generated in tube V2B ata nom-
inal frequency of §888.7 KC and 5001.5KC, These
are the frequencies that fall 25 DB down the skirts
of the 8 pole crystal filter which is centered at

5000 KC. The 8988.7 KC carrier, when modulated

by the diode modulator CR1L and CR2 produce an
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upper sideband suppressed carrier signal at 8000
KC, Conversely, the 9061,5 KC carrier when mod-
ulated produces a lower sideband signal at 5000
KC. The modulator is driven at audio frequency
by the two triode stagesoftube V1and the catbode
follower triode in tube V2. Audic for the VOX
adapter Model HA-16 is taken from the plate of
the first audio amplifier stage ahead of the MIC
GAIN control.

The 9000 KC sideband signal is amplified
by tube V3A and coupled to the signal mixer tube
V4 where the information signal is translated to
the operating frequency,

&-3. HETERODYNE SIGNAL GENERATION,

To translate the 3000 KCinformation signal
to the operating frequency, a heterodyne frequency
signal is generated either within the transmitter
by tubes V7 (VFO) and V8 (Heterodyne Crystal
Oscillator - Mixer) or for 'slave” operation it is
taken from the Model SX-146 receiver through the
Heterodyne mixer tube V8B working as an RF
amplifier gtage, The plate circuit of the betero-
dyne mixer tube (V8B) is coupled to the signal
mixer grid through bandpass transformers T2, T3
and T4 on 40M, 15Mand 10M and through a broadly
tuned 5 MC-5.5 MC tuned circuit L25 and R58 on
80M and 20M in order to accommodate the tuning
range of the VFO,

The desired mixer product resulting from
the 8000 KC information signal and the tunable
heterodyne CW signal at the signal mizer grid is
now amplified by the driver stage tube Viand ihe
power amplifier stage tube V8, The amplified sig-

iiakaleEl agte Ui LAl A lillilL

nal is coupled to the antenna transmission line

154-0048 54

with a pi-network that is pre-adjustedto properly
load the final amplifier tube whena 50 ohm antenna
load is connectedto the transmitter, The mixer and
driver stage coils are gang tuned on each band by
the two section capacitor C40A and C40B (DRIVER
TUNE). The final stage pi-network is tuned on the
input gide by capacitor C67 (FINAL TUNE),

6-4.  AALC (AMPLIFIED AUTOMATIC
LEVEL CONTROL).

To protect the final amplifier stage from ex-
cessive "flat-topping” during SSB transmissions
an Amplified Automatic Level Control (AALC)
system is placed in operation in the fcllowing
manner. When a small amount of grid current is
developed in the final stage, & small ripple volt-
age at audio frequency is developed on the ampli-
fier grid bias line in proportion to the amount of
grid current developed by the over driven con-
dition. This audic signal, which is not present at
below grid current levels, is amplified by the
triode section of tube V3B and rectified by dicdes
CR3 and CR4. The resulting DC wvoltage is then
fed to the grid return of the 8000 KC IF amplifier
tube V3A as a gain control grid bias,

8-5. METER CIRCUIT.

The metering circuits of the Model HT-48
transmitter are designed to provide an accurate
means of determining the idie and operating plate
current of the final amplifier tube and to monitor
the RF voltage appearing across the output ter-
mingls of the transmitter for optimum tuning of
the final and driving stages,

- 11
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Since most milliameter calibrationaccuracy
leaves much to be desired in the first third of
the scale, a bridge circuit (R40, R41, R43and R44)
is used in the HT-48 which setsidleplate current
at a zero meter current condition, hence the 40
milliampere calibration markappears atthe index
point of the meter, When the final tube is driven
to higher than 40 milliamperes of plate current,
the meter cireuit automatically causes the meter
to swing up accordingly,

AL e

The METER switch 5S4 transfers the meter
between the bridge circuit for plate current mea-~
surements and the diodeload eireuit for measuring
BRF voltage at the output of the transmitter, The
RF voltage at the output of the fransmitter is
divided down by resistors R48 and R47 to a level
which ecan be handled by the rectifier diode CRS.
The resulting DC voltage is then metered by the
DC milliameter on a percentage basis for tuning
purposes,

§-6. YOX ACCESSORY CIRCUIT.

The VOX Control Unit Model HA-18 is an
accessory item which will add voice control to the
Model HT-48 transmitter for SSB operation,

The VOX adapter takes its power and cir-
cuit wiring from the Model HT-48 through the VOX
UNIT connector on the transmitter, The VOX unit
samples audio from the fransmitter and amplifies
the signal with tubes V40iA and V402A, It also
samples the audio signal at the speaker of the
receiver and amplifies this signal with tube V403,

Normally the speaker outputpickedup by the

micraphone would cause the control 'rn'ln}rfn o'ln!:e,

placing the transmitter on the air, butby preperly
getting the VOX sensitivity and ANTI-TRIP gain
controls, the two signal levels in the VOX circuit
may be matched so that the rectified DC voltages
controlling the relay tube V401B cancel and hold
the transmitter off the air,

When the operator speaks into the micro-
phone the balance is upset, The audio signalfrom
the transmitter overcomes the anti-trip signal
from the receiver and the control relay turns the
transmitter on,

To avoid having the confrol relay switch on
and off between words while the operator ig talk-
ing, a delay circuit consisting of the DELAY
control R411 and capacitor C405 sets the time
lapse between the last spoken wordand the change
over irom transmit to receive.

SECTION VI
SERVICE DATA

7.1.  SERVICE OR OPERAT(NG QUESTIONS.

For further information regarding operation
or servicing of this unit, contact the dealer from
whom it was purchased, The Hallicrafters
Company maintaing an extensive system of
Authorized Service Centers where any required
service will be performed promptly and efficiently
at no charge if this equipment is delivered to the
service center within 80 days from date of pur-
chase by the original buyer and the defect falls
within the terms of the Warranty, It is neceasary
to present the bill of sale in order to establish
warranty status, After the expiration of the
warranty, repairs will be made for a nominal
charge, All Hallicrafters authorized service cen-
ters display the sign shown below, For the one
nearest you, consult your dealer or your local
telepbone directory,

Authorized

hallicraffers

Service Center

camminications Equipment

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

The Halllerafters Company reserves the
privilege of making revisions incurrent production
and assumes no obligation to inecorporate such
revisions in earlier models,

7-2.  CABINET REMOVAL.

Access to tubes, dial lamps, crystals and
most adjustments may be had by removing the
top portion of the cabinet only, This is done by
removing three Phillips type screws on each side
of the cover and lifting the cover straightup,

The bottom portion of the cabinet may be
removed only after the top portlon has been re-
moved, To remove the bottom cover unit, turn
the set upside down, Remove seven Phillips type
screws and lift bottom clear.

7-3.  DJAL CORD RESTRINGING.

Remove the cabinet top cover (refer to
aragraph 7-2). Follow the arrow and lettered
equence in Figure 7, Maintain a spring expan-
sion of 1/4-inch to 1/2-inch on the dial cord
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Figure 7. Dial Cord Restringing Diogrom.

spring, After completing the stringing operation,
place the pointer on the rail and engage the dial
cord with the pointer clips, The pointer should
be adjusted to just miss the nylon pulleys at the
two extremes of its travel, After the pointer is
adjusted, apply a drop of rubber cement to tha
dial cord and the pointer ¢lip to hold the clip in
place.

7-4.  TROUBLE SHOOTING.

In the design of thig transmitter, full con-
slderation was given tokeep maintenance problems
at an absolute minimum, As in all well-designed
electronic equipment, maintenance and repair
problems are generally confined to the checking
and replacement of tubes and semi-conductor
devices which may become defective, MalfincHons
of this nature are usually easily isolated and
corrected, However, it 1s entirely possible that
a more obscure malfunction may arise. In this
event, only thoroughly trained technical personnel

should attempt to service equipment of this com-
plexity,

A recommended aid to trouble shooting the
Model HT-48 transmitter is a general coverage
recelver which can be used to provide a quick
check on the various oscillator circuits within the
HT-48. A lead connected to the antenna of this
recelver, when placed in the proximity of the
oscillator tube in the circuit to be checked, can
determine 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 difficulty,
A careful study of the block diagram (Figure §)
will give a guick clue as to which tubes should be
checked, The voltage chart and resistance chart
(Figures 10 and 11) and schematic diagrams
(Figures 14 and 15) will also aid in isolating and
correcting a malfunction.

SECTION VIII
ALIGNMENT PROCEDURE

8-1. GENERAL.

The Model HT-46 Transmitter has been
accurately aligned and calibrated at the factory
and, with normal usage, will not require realign~
ment for extended periods of time, Service or
replacement of 2 major component or circuit
may require subseqnent alignment, but under no
circumstances should realfgnment be attempted
unless the malfunction has been analyzed and
definitely traced to mis-alignment., Alignment

should only be performed by persons experienced
in this field, using the proper test equipment,

NOTE .

Do not make adfustments unless the
operation of the transmitter is fully
understood and adequate test equipment
is available, Refer to figures 8 and 9,
the top and hottom views of the trans-
mitter, for the loecation of all adjust-
mente.

- 13
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8-2. EQUIPMENT REQUIRED.

1. RF Signal Generator; Hewlett-Packard
Model 808A or an equivalent signal generator
having up to one volt output at an impedance of
70 ohms or less and a frequency range to 40 MC,

2. A Vacuum Tube Voltmeter (VTVM);
Hewlett-Packard Model 410B, or equivalent VTVM
having an RF probe good to 40 MC,

3. A dummy load; 50 ohms non-reactive,
rated at 100 watts. Bird Wattmeter or equivalent,
The load may be made up of carbon resistors
totaling 100 watts dissipation,

4, AF Signal Generator; Hewlett-Packard
Model 20¢ AB, or equivalent,

5. AF Voltmeter; Ballentine Model 300 or
equivalent, capable of measuring 1 to 5 millivolt
level,

6. A general coverage or amateur band
coverage recelver with 100 KC crystal calibrator,

8-3.  BIAS ADJUSTMENT.

The final amplifier bias must be set before
any extensive checks are made on the transmitter,
Properly setting the bias will insure normal
operating plate dissipation for the tubes in the
final amplifier and driver stages, Adjustthe BIAS
ADJ, control located on the rear chassisapronas
follows:

1, Setthe QPERATION controlat STBY and
allow at least ten minutes for the unif fo warm
up. Note that the meter pointer swings to the left
of its normal rest position withthe METER switch
at MA and returns to its rest position with the
switch set at RFO, Set the METER switch at MA

and the MIC GAIN control full CCW,

2. Set the OPERATION control at one of
the two USB/LSB positions, press the microphone
switch to place the transmitter In operaticn, and
set the BIAS ADJ. control for 40 milliamperes,
Release the microphone switch and note that the
meter pointer swings to the left against its mech-
anical stop. If the microphone switch does not
place the transmitter in operation check to see
that the jumper plug is in the VOX UNIT connector
on the rear chassis apron,

NOTE

If the VOX Control Unit Model HA-186
has been installed, Set the PTT-VOX
switeh at PTT,

31, GSetthe METER switch at RFO andpress
the microphone switch, The meter pointer should
remain at rest, If it indicates RF output, reset

the carrier balance adjustment perparagraph -4
and repeat the bias adjusiment procedure,

HOTE

The idle plate current may rise to 50
or 60 milliamperes after an extended
transmission period, This is normal
and it will return to 40 mililamperes
after a cooling off period, A rising
plate current may indicate that the idle
plate current was set up too soon after
turning on the transmitter; correct by
setting the BIAS ADJ, control as out-
lined above.

8-4. CARRIER BALAMNCE.

Adjust the carrier balance controls as
follows:

1. The transmitter should be allowed to
reach operating temperature before making the
carrier balance adjustments. Remove the cabinet
cover from the transmitter as described inpara-
graph 7-2, With the chassis resting on the table,
right side up, and connected to a dummy load or
antenna load, tune the unit for SSB operation,
(Refer to paragraph 5-5.)

2. Turn the MIC GAIN control fully counter-
¢lockwise to remove all audio from the modulator
stage, With the QPERATION control set at either
of the USB/LSB positions, close the microphone
switch and adjust the CARRIER BALANCE controls
(capacitor C17 and potentiometer R13) for mini-
mum RFO voltage, (Meter switch at RFO,) With
an antenna or dummy load connected to the trans-
mitter, the meter will drop to zerc near the null,
Release the microphone switch,

3. Discomnect the antenna lead and again
close the microphone switch and repeat the balance
adjustment. The meter will still drop to zero, but
will be more sensitive with the load removed.
Take care not to feed excessive carrier through
the system with the load removed,

4. A more exactingbalance can be obtained
by tuning a receiver, having an "8 meter, to the
transmitter frequency. Adjustthe CARRIFR BAL-
ANCE controls for minimum '8 meter reading
and then switch the OPERATION contrel to the
opposite sideband and check the "3" meter.read-
ing. If it inereased,touch up the balance controls,
switching between USB and L:SB until both sideband
carrier frequencies produce equal "S" meter
readings, If the selectivity of the receiver is
sharp, it may be necessary to retune the receiver
slightly since the two carrier oscillators are
approximately 2,8 KC apart,

- 15


https://www.manualsplus.com/

R65 R66 ReB CR? THRU CRI4 CR5 CRE R67 ClO5 CI9 Ri3 R72 ClO v2 €12 YI

O S S S S S S S

C39

S2H LIt 826 S2F L9 LIO LI3L12 S2E LS 520 S2C 123 528 52A

R3|

CARRIER
LEVEL

s2

BAND
SELECTOR

_ S5

J

Figure 9. Model HT.46, Bottom View.

16 ~

156-0069608


https://www.manualsplus.com/

8-5. FINAL AMPLIFIER NEUTRALIZATION.

1. Neutralization check. With the Model
HT-48 transmitter in its cabinet (all hardware in
place) and connected to a_dummy load, tune the
transmitter at 28,75¢ KC in the CW mode as
described in paragraphs 5-3 and 5-4. Adjust the
CARRIER LEVEL control for 50 volts RMS output
{(approximately 50% on the RFO meter if an RF
veltmeter is not available). Carefully tune the
FINAL TUNE control through resonance and ob-
serve the plate current dip and output voltage
maximum,. If both occur at the same setting, the
amplifier is neufralized, Neutralization may be
checked on 15M, 20M, 40M and 80M by switching
bands and tuning up at the same VFOdial setting,

2. Neutralizing the Model HT-48. If the
check outlined above indicates a need for neu-
tralization, remove the cabinet cover to adjust the

neutralizing capacitor C82, Proceed as outlined
for the neutralization check and adjust neutraliz-
ing capacitor C62 in 1/2 turn or 1/4 turn steps
until the plate current dip and output voltage
maximum coincide at the center of the 10M band
and remain in close agreement at the 28,000 KC
and 29,700 KC band edges. The cabinet cover does
not have fo be in place for the test, however the
final amplifier compartment cover and the cabinet
bottom plate must be in place.

CAUTIGN

HIGH VOLTAGE APPEARS QN THE
ADJUSTMENT SCREW OF THE NEU-
TRALIZING CAPACITORATALLSET-
TINGS OF THEQPERATION CONTROL.
EXCEPT QFF,

NOTE

When neutralization is required and the
heterodyne crystal oscillator crystals
for the 28.0 and 29.5 band segments of

the 10 meter band are not available,
the neutralization procedure may 'nn

clatlallaalild MLellle lllay LE

carried out on the 15 meter band. Neu-
tralization should be checked at 21,000
KC and 21,500 KC for equal run at n
this band,

B-6. VFO MECHANICAL INDEX.

With the dial reset lever centered in its

- [ A
pan..l slot, the pointer over travel at each end of

the dial sbould be equal and the pointer should not
engage the nylen pulleys at the extremes of travel,

8-7. VYFQ CALIBRATION AL|GNMENT.

The frequency range of the VFQ, over the
calibrated portion of thedial, is 5,0 MC to 5.5 MC.
The VFQ frequency may be picked upona general

ArraTiTa WMo s s ivraas e B T P

YTy
LUvClagT JeUtlvel OI L[‘l.l: VEFC ACGYUETIUY Lildy be

translated to the 80M'band by operating the trans=
mitter in CW mode, and the 80M signal picked up
on an amateur band coverage recejver, The re-
ceiver should have an accurate 100 KC crystal
calibrator to check the dial calibration at every
100 XC point across the dial of the transmitter,

i, Trimmer adjustment only. A trimmer
capacity correction is indicated if the dial cali~-
bration check across the dial, at the 10¢ KC
check points, consistently falls to one side of the
pointer and cannot be corrected by the dial reset
lever. Recalibrate the VFO as follows:

A, BSet thedial resetlever atthe center
of its slot,

B, Set the dial at 3500 KC (5500 KC
VFO frequency) and tune up the transmitter in
CW mode (OPERATION controlat CW-TUNE, VFO
switch at XMTR) on the 80M band, With the CAR-
RIER LEVEL control set full CCW enough 80M
signal will be present to be heard in the amateur
band receiver,

C. With a general coverage receiver
tuned to 535300 KC, or an amateur band coverage
recejiver tuned to 3500 KC, adjust VFO trimmer
C82 for zero beat with thp 100 KC ealibrator
in the receiver.

D. Check across the dial at the 10¢
KC check points, If the frequency error is less
than approximately 3 KC, the calibration is within
acceptable limits, I the error inecreases and
exceeds 3 KC at the high frequency end of the
dial (VFO = 5000 KC), the VFO will require a
coil adjustment in addition to the trimmer adjust-
ment.

2, Trimmer and coil adjustments, If the
check carried out in step Daboveindicatés a need
for both frimmer and coil adjustment, proceed
as follows:

A, Set the dial at 4000 KC (VFQ =
500¢ KC), tune up in CW mede on the 80M band
and adjust coil L24 for zero beat with the 100 KC
calibrator in the receiver.

B, Repeat the irinimer adjustme: ' at
3500 KC (VFO = 5500 KC) and the coil ac 1str . ot
at 4000 KC (VFO -« 5000 KC) until the two dial
settings are exactly on frequency.

C, Check the calibraticn across the
dial at the 100 KC points. If the frequency error
is less than one pointer width, the calibration is
within acceptable limits, If the error is in excess
of one pointer width at any of the mid points,
with the end limits on frequency, the VFO capa-
citor C83 should be "knifed', This operation
should not be attempted by other tha.n qua11£1ed
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8-8. HETERODYNE CRYSTAL OSCILLATOR
ALIGNMENT.

Before changing the core setting of ¢oil L23,
check the injection voltage between test point B
and chassis. The following pracedure should be
used to check and adjust the heterodyne crystal
ascillator,

i. Hemove the VFO tube V7 to disable
the VFO injection,

2. Bet the OPERATION control at CW-
TUNE, CAL switch at OFF and VFO switch at
XMTR,

3. Connect the VTVM probe to the grid
(Pin 2) of heterodyne mixer tube V8B (Test pomt
B) and ground clip to chassis,

4. Rotate the BAND SELECTOR control
through all positions and note the RMS AC injec-
tion voltages obtained. Normal injection voltages
are as follows:

3.5 Zero
7.0 0.8V to 1.4V

14.0 Zero
21.0 0.6V to 0.8V
*28.0 0.8V to 1.0V
28.5 0.8V to 1.1V
*29.0 0.6V to 0.9V
*29 | 0.8V to 1.1V

*NOTE

These bands will have zero injection

voltage Iif crystals Y3, Y4 and Y6 have
not been plugged mto the transmitter,

5. If adjustment is required, setthe BAND
SELECTOR control at 28,5, the highest frequency
segment of 10M. (If crystal Y8 has not been
added set the band selector at 28.5.) Adjust core
of coil L23 for approximately 90% of maximum
injection voltage on the gentle slope side of
resonance, Switch through the bands and check
injection. A small touch up on the core will vield
the injection pattern shown instep 4. Replace VFOQ
tube V7,

8-9. HETERODYNE MIXER BAND-PASS
TRANSFORMER ALIGNMENT.

Adjustment of transformers T2, T3 and
T4 should not be attempted unless the injection
voltage varies more than 30% at test point C
when the VFO is tuned across the amateur band
or the transformers have been replaced and re-
quire complete alignment, Bandpass transformers
are not used for the 80M and 20M bands and no
adjustment on these bands is required,

18 -

1. To check imjection or make minor ad-
justments on the bandpass transformers T2, T3

| £l A
or T4 proceed as follows:

A, BSet CARRIER LEVEL control full

-CCW, VFO switch at XMTR, CAL switch at OFF

and set QOPERATION control at CW-TUNE.

B. Connect VTVM probe to Pin 1 of
tube V4 (test point C) and ground clip to the
chassis.

C. Set BAND SELECTOR at 7.0 to
check transformer T2; 21,0 for transformer T3;
and 28.0, 28,5, 28.0 and 28,5 to check trans-
former T4. For this method of checking trans-
former T4 over the complete 10M band it will
be necessary to have crystals Y3, Y4 and Y8
installed and the heterodyne crystal oscillator
aligned per paragraph §-8.

D. Tune the VFO across the amateur
band and observe the variation in injection voltage,
If the variation is less than 30% the transformer
is OK. In general, the injection voltage cn 80M,
40M, 20M, and 15M bands will run hetween 0, 3V
RMS and 0 5V RMS. The 10M band m]ectzon will

L A I o [
run between 0.7V RMS to slightly over

(No § MC signal injection present).

TF MAAO

1,0V RMS

E. If thedifference ininjection voltage
over the band exceeds 30%, set the VFO dial for
the lowest mjection voltage. To avoid upsetting
the band pass response completely, move the
cores in very small increments, noting thedirec-
tion and degree of rotation, Adjust only the core
that Increases the injection voltage and set it for
approximately 1/2 the variation m mjection volt-
age, Again ftune the VFQ across the band and
evaluate the variation in injection voltage before
touching the cores again. Repeat the procedure
until the injection voltage level is uniformacross
the band.

On the 10M band a check onall four
segments is required to evaluate a core adjust-
ment rather than just looking at the variation in
Injection across only one segment of the 10M
band,

2. I a new transformer (s instalied or a
major transformer adjustmentis required, the use
of a signal generator for alignment is recom-
mended, Alignment of the bandpass transformer
with the use of a signal generator is as follows:

A, Connect the signal generator to the
SX-148 INJECT connector at the rear apron of
the transmitier,

B, Conrect the VTVM probe to Pin 1
of tube V4 (test point C) and ground clip to the
chassis.
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C. BSet the VFO switch at RCVR, CAL

curifnk a4t l'-'I'F‘F CADRRIFA T 'F"?'F" ﬁﬂl PF‘I‘I l"'l'D__

S ALLLE AL WA Sl ATL IR AR AL adad AT ad dlaa

ERATION control at CW- TUNE and set BAND
SELECTOR for band assomated with bandpass
transformer to be aligned. (7.0 for T2, 21.0 for
T3 and 28,5 for T4.)

D. Refer to the table for signal gen-
erator frequency versus band in use and adjust
signal generator output for 1V RMS at test point
C. (Approximately 0,25V to 0.5V RMS.)

E, Adjust primary and secondary
cores for maximum voliage at test point C and
uniform response acrossthefrequencyrange spe-
cified. A correctly adjusted transformer will
produce equal voliage at the frequency limits of
the pass band and equal amplitude peaks within
the funing ranges of transformers T2 and T4
which are slightly over coupled. The freguency
calibration of the signal generators mustbe above
average to ipsure uniform injeetion to the BAHS
mixer grid over the entire band. The use of a
crystal marker check on the generator frequency
is recommended.

GENERATQR

BAND TRANSFORMER FREQ,RANGE
7.0 T2 16,0 to 18.5 MC
21.0 T3 30.0 to 30.5 MC
28.5 T4 37.0 to 39.0 MC

8-10. CARRIER OSCILLATOR TRANSFORMER
ALIGNMENT.

1. Before adjusting transformer T1, con-
nect the VTVM probe to test point A and ground
clip to chassis. Set OPERATION control at CW-
TUNE, CARRIER LEVEL full CCW, CAL switch
at OFF, and VFO switch at XMTR. A carrier
oscillator output voltage of 1.7V to 2.0V BMS is
normal. Close the microphone switch and check
for equal carrier oscillator output voltages for
both sideband positions of the OPERATION con-
trol.

2, I adjustment is required, set the core
of transformer T1 for approximately 8¢ to 9%
of the maximum voltage cbiained. Adjust the core
for the high frequency side of the peak core
setting, that is, turn the core to back it out of
the transformer winding.

8-11.  TRANSMITTER MIXER AND DRIVER STAGE
ALIGNMENT.

The final amplifier bias adjustment must be
properly set per paragraph 8-3 before extensive
operation of the transmitter is attempted. it is
assumed that the 900Q0KC signal generating stages
of the transmitter are functioning properly. Using
the internally generated signal of the transmitier,
the mixer and driver stagesarealignedas follows
with the bottom cover and final amplifier compart-
ment covers in place.

1. Connect |a/500chm dummy load to the
ANTENNA -mok Set the QDERATION control at

Cw-TUNE mth the CARRIER LEVEL control
set full CCW (Minimum output),

2. I the frimmer on the driver tune capa-
citor C40 has not been pre-set, set it approxi-
mately 1/2 turn from tight.

Set the BAND SELECTOR at 3.5, the
VFO dial at 3500 KC, andindex the DRIVER TUNE
conirol at the left hand edge of the 80 meter band
segment on the panel,

3, Advance the CARRIER LEVEL confrol
and adjust the FINAL TUNE control for reson-
ance in the 80 meter band segment, Maintain an
output signal level of approximately 50V RMS
across the 50 ohm load (approximately 30% RFO
meter reading) as the alignment progresses.

4. Adjust cores of coils L4 and LS for
maximum output meter reading. The 80M coils
are common t¢ the remaining bands circuitry,
therefore, they must be in alignment before the
higher frequency bands can be aligned.

5. Set the BAND SELECTOR at 7.0 and
without changing the setting of the VFOor DRIVER
TUNE controls, adjust the cores of coils L8 and
L13 for maximum output at 7000 KC con the 40M
band.

§. Set the VFO dial at 7400 KC and adjust
the FINAL TUNE and DRIVER TUNE controls
for maximum gutput, Adjust trimmer C40C for
maximum output while tuning the DRIVER TUNE
contrel for maximum output to obtain the best
tracking possible between the mixer and driver
stages,

7. After setting the trimmer, repeat the
core adjustment for coils L4 and L9 on the BOM
band at 3500 KC and for coils L8 and L13 on the
40M band at 7000 KC,

8. Proceed with the core adjustment of
coils L7 and L12 on the 20M band and coils L5
and L10 on the 10M band, indexing the DRIVER
TUNE control at the left band edge of each band
segment in turn, Refer to the tuning chart for
the appropriate data.

Band Fina' Tune Adjust  AdjustCoilsta
Segment Coils at Max. Outpu.
3.5 80 3500 14, L8
7.0 40 79400 L§, L13
14.0 20 14000 L7, Li2
28,0 10 28000 L35, L10

9. The 15 meter band coils L6 and L1l
are adjusted only after the 10 meter band coils
have been aligned. Normally, these coils should
not require re-adjustment., To checkalignmenton
15 meters, tune up at 21,000 KC and by introduc-

. A mprmemed A lbAanaatals

-~ L‘...n.a-»- o [
o I. orass CGre wWand c.uu:xuau:;_y

ng an iron cor

D
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into the field of the coils determine whether an
adjustment is required, If there is an increase
in output with this test, knife the coilsaceordingly
to track the mixer anddriver stages, The DRIVER
TUNE knob setting at 21,000 KC will fall very
close to the setting obtained for 28,000 KC on the
10 meter band.

8-12.  ALIGNMENT OF 9 MC IF AMPLIFIER
PLATE COIL.

To adjust the core of coil L3 in the plate
circuit of the 9 MC IF amplifier tube V3A, tune
the transmitter in the CW rmmode at 29,000 KC in
the 10 meter band. With the carrierlevel adjusted
for 50V BMS (50% on RFO meter scale), adjust
the core of c¢oil L3 for maximum RF output.
Back off the carrier level if the outputrises much
above 50V RMS during adjustment,

8-13. FILTER TERMINATION ALIGNMENT,

The filter alignment consists of adjusting the
impedance matching ecoils L1 and L2 asscciated
with the hermetically sealed crystal filter unit
FL1.

1. The filter response should be checked
as follows before anyterminationadjustmentsare
attempted,

A. Tune the transmitter for SSB op-
eration at 3800 KC into a dummy antenna load,

B. Connect the AF signal generator to
the MIC connector and monitor the input voltage
with the Bzllantine voltmeter. Set the AF signal
generator at 1000 CPS and adjust the generator
level for 50V RMS RF output with the MIC GAIN
control set near maximum gain setting.

C. Maintain constant AF signal gen-
erator input voltage and change the frequency of
the generator above and below 1000 CPS, record-
ing the irequency at which the transmitter RF
output voitage drops to 25 voits RMS (-8 DB),
Also note excursions between these two frequen-
cies, A normal 8 DB frequency response will run
500 CPS or less at thelowend, 2200 CPS or more
at the high end, and less than 2 DB variation
(10v RMS change) in the pass band.

2. If the check made in step |l indicates
a need ior iilter termination adjustment proceed
as follows:

A, Tune the transmitter for CW op-
eration at 3800 KC into a dummy antenpa load,
Turn the transmitter off completely and dis-
connect the erystal filter unit (FL1} input and output
wires at the filter terminals, and disconnect the
880 ohm resistor R16 at the {ilter terminal end,

MNemmeasd & 370 OO0 [Er R TR YA, B thim i o
LT L L o QIU,UUU U“lll TeSiSWor Uetween Uie Wires

iifted from the filter terminals,
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B. Turn the transmitter onand set the
CARRIER control for approximately 10V RMSRF
output, and adjust the cores of coils L1 and 1.2
for maximum RF output.

C. Remove the 270,000 chm resistor
and recoanect the filter and 880 ohm resistor.
Check the filter response as outlined in step 1.
If a major change occurred in the core setting
of ¢ 11 L2, recheck the alignment of the 9 MC IF

er nnl"l 1 ‘1 qgn naragrarch B- 10
er gou paragrapin o=

8-14.  CARRIER O3CILLATOR FREQUENCY
ADJUSTMENT.

i
ihal

The two carrier oscillator frequencies have
been set to match the filter unit FL1in the trans-
mitter and generally do not require resetting
unless the trimmers have been disturbedor anew
filter unit has been installed. Carrier oscillator
transformer T1 and filter termination coils L1
and L2 must be in adjustment before the carrier
oscillator can be set to exact frequency. The two
carrier oscillatorsare settofrequencyas follows:

1. Remove the cabinet cover aad bottom
cover of the transmitter,

2. Disconnect capacitor C12 at Pin 2 of
tube V2B.

3, Tune up the transmitter in CW mode at
3800 KC into a dummy antenna load and monitor
the RF wvoltage with a Model 410B RF voltmeter
or equivalent,

4, Activate the transmitter for the follow-
ing SS5B operation by connecting a clip lead from
the jumper wire m the VOX UNIT plug (P1) to
the chassis,

5. Set CPERATION control at the white
L3B position to activate the 89987 KC carrier
oscillator, (VFO switch at XMTR, CAL switch at
OFF.} Set MIC GAIN control full CCW,

.

6. Mark the position of the 8888.7 KC
warping trimmer Cl4, then turn the trimmer for
maximum RF voltage at the dummy antenna load,

7. Unbalance the modulator sufficiently
with the carrier balance potentiometer R13 to
obtain 18V RMS at the dummy antenna load,

8. Turn off the transmitter, reconpect the
capacitor C12 and turn the transmitter back on
(OPERATION control set at white LSB setting).

9., ‘The RF output level in step 7 will now
be somewhat less. Carefully adjust the £998.7
KC warping trimmer Cp4for 1V RMS, The carrier
oscillator frequency is now 25 DB down the lower
frequency skirt of the filter FL1,
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11, Mark the position of the $001.5 XC

warping trimmer r‘m then turn the trimmer

for maximum RF voltage at the dummy antenna
load,

12. Adjust the carrier balance potentio-
meter R13 for 18V RMS reference and reset
trimmer C13 for 1V RMS. The 9001.5 KC car-
rier oscillator frequency is now set 25 DB down

the h‘bh Ir equ uoncy skirt of the fil

t-1
—

13, Set the transmitter right side up O

bench and rebalance the modulator with the ¢

rier balance controls C17 and R13.

14, The above procedure, properly carried
out, will set the two carrier oscillator frequencies
25 DB down the skirts of the filter and the ad-
justed frequencies will be at 8998.700 KC and
9001.500 KC within +200 CPS which canbe matched
by the BFO adjustment in the Model SX-148

- s S

receiver ior "slave” or transceiver operation.

SECTION 1X
MODEL HA-16 VDX CDNTRDL UNIT

Figure 12, Model HA-16, Mounted an HT-46 Tronsmitter,
9-1. DESCRIPTION.

Hallicraiters Model HA-18 VOX Control Unit
is an accessory unit for the Model HT-46 Trans-
mitter. Installation of this unit on the transmitter
will permit voice-controlled, single-sideband op-
eration in addition to the normal push-to-talk
control. The control unit may be attached or
removed from the transmitter in a matter of
minutes, With the accessory unit mounted and
adjusted, the operator may select either mode of
control as desired,

9-2.  INSTALLATION,

1. Remove the jumper plug (P1) presently
installed in the VOX UNIT socket located on the
rear chassis apron of the transmitter. Save the
jumper plug for it must be replaced iithe control
unit is disconnected,

2. Loosen the ground bolt nut at the rear
of the transmitter and space the flat washers
about I,/8 inch apart.

22 -

3. Hook the Model HA-18 VOX Control
Unit into the two Keyholes inthe rear cabinet wall
just above the ground bolt and insert the notched
flange between the flat washers of the ground balt,
Tighten the ground bolt nut,

4, Plug the inter-connecting cable of the
control unit into the VOX UNIT socket, The unit is
now ready for adjustment and operation.

9.3,  OPERATION.

Set the PTT-VOX switch on the control unit
to PTT and check the transmitter for normatl
push-to~talk control. With the switch inthis posi-~
tion, the transmitter should continue to operate
as before from the microphone switch.

Before proceeding with VOX operation, a
word of caution is in order., Some microphones
equipped for push-to-talk control! have shorting
contacts in the switch to disabie the microphone
element when the pushbution is released, VOX
operation will not be feasibie unlessthiscircuitry
is disconnected within the microphone,

To set up the VOX Contrel Unit for voice
control operation, proceed as follows:

1. Set the three controls (SENS,, DELAY,
and ANTI-TRIP) at their full counterclockwise
positions,

2. Set the AF GAIN control on the re-
ceiver fully counterclockwise.

3. To prevent modulation of the trans-
mitter during the Iollowing adjustments, set the
MIC GAIN control fully counterclockwise.

4, With the OPERATION control on the
transmitter set at 55B, set the PTT-VOX selec-
tor switch on the control unit at VOX and set
the remaining control unit controls as follows:
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A, Advance the SENS, control (cloek-

‘.1."15-'-'" while talki ng into the mlcruyuuu:’ until the

VOX relay closes on the first syllable of speech.
VOX operation will be the smoothest when no
more VOX gain than necessary is used,

B, Adjust the DELAY control for the
desjreddrop-outdelay, The delay period inereases
a5 the DELAY control is turned clockwise. The
delay period should be long enocugh to prevent
changeover between words but not long enough to
miss the other operator's quick reply,

C. Set the receiver AF GAIN control
for the desired listening level and advance the
ANTI-TRIP sensitivity conirol {clockwise) until
the received signals do not actuate the VOX relay.,
Excessive anti-trip gain or a major increase in
the established listening level may lock out the
voice control system. To obtain the greatest mar-
gin of anti-trip control range, the following rules
apply:

{1} Avoid setting the microphone
close to and direetly in front of the speaker.

{2) Turn the active side of the
Aank

m phon way Irom the speaker and sel

=3

communication type microphone with a high front-

e [ Sy
to-back sensitivity ratio.

With the VOX Control Unit adjusted, either
method of control may be selected by simply
setting the selector switch for either PTT or
VOX. Do not forget to reset the MICGAIN control
after setting up the veice control circuits, The
VOX SENS. and the MICGAIN controlsare entirely
independent of each other, and may be adjusted
accordingly.

2-4.  CHASSIS COYER REMOVAL.

The VOX Control Unit must bedisconnected
from the transmitter unit to gain access to the
internal circuitry. Remove two Phillips head
screws, located at the base of the unit, and lift
the cover plate clear of the housing,

If live ecircuit testing must be done on the
control umit, a clip lead is connected between the
VOX umit and the transmitter ground bolt to pro-
vide the required ground return for both power and

- 23
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PARTS LIST
Schematic s Hallicrafters Schematic - Hallicrafters
Symbol, Description Part Number Symbol Description Part Number
C401,402, Capacitor, Ceramic, 047-001671 R403,418 Resistor, Carbon, 470K 451-252414
407,409  0.01 uF, 20%, 500V ohm, 10%, 1/2 watt
C403 Capacitor, Ceramic 047-100395 R404 Resistor, Carbon, 2200 451-352222
0.00z uF, 20%, 500V ohm, 10%, 1/2 watt
C404 Capacitor, Molded 046-001294-004 R406,415 Resistor, Carbon, 220K 451-252224
Paper, 0.1 4 F, 10%, chm, 10%, 1/2 watt
200V R407,413 Resistor, Carbon, 1500 451-.252152
C405 Capacitor, Molded 048-001298-004 ohm, 10%, 1/2 watt
Paper, 0.22 uF, 10%, R409,412, Resistor, Carbon, 100K 451-252104
200V 414 ohm, 10%, 1/2 watt
408 Capacitor, Electrolytic, 045-000883 R410 Resistor, Carbon, 820K 451-252824
25 uF, 25V ohm, 10%, 1/2 watt
C408,411 Capacitor, Ceramic, 047-100354 R411 Resistor, Varlable, 5 035-002380
0.01 uF, 20%, 500V Megohm, 30%, 1/4 watt,
c410 Capacitor, Electrolytic, 045-000938 DELAY
5uF, 25V R418,419 Resistor, Carbon, 3300 451- 252332
K401 Relay, YOX 021-000754 ohm, 10%, 1/2 watt
P4 Plug, 8-Pin Inter- 035-000088 5401 Switch Shde SPDT, 080-002483
connecting VOX-PTT
R401,420 Resistor, Variable, 25-002359 V401 Tube, Type 12AT7 090-900034
1 Megohm, 30%, 1/4 V402 Tube, Type 8BNS 090-001485
watt, SENSitivity and V403 Tube, Type 1ZAXTA 090-001458
ANTI-TRIP Cover 068-004198
R402,405, Resistor, Carbon, i 451-252105 Shield, Tube {V401,403} 085-201150
408,417 Megohm, 10%, 1/2 watt Shield, Tube (V402) 069-201189
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Bebematic HaWicrafters

Symbol Description Part Number
CAPACITORS

c1 30 uF, 25V, Electrolytic  045-001147

C2,11,20, 0.081 pF, +20%, 500V
25,60,00  Ceramic
3,42 220 PF, 2%, 5007,

Mim
C4,18,27, 0,083 uF, 20%, 500V,
64,7273, Ceramic
74,589,395
cs 8 470 FF, 189, 50OV,

Mica
C8,24,26, Q61 uF, +20%, 500V,
35,37, Ceramic
46,47 40,
63,59 108,
111,137
€7,15,21, 0,085 p F, 220%, 500V,
24,31 33, Ceramic

78,94 94,

147,114

C38,61 0.02 gF, £20%, 500V,
Ceramie

cIig 0,22 uF, £10%, 200V,
Paper

c12 & PF, 20,25 PF, 500V,
KPO, Ceramic

C13,14,17 Variable, 5-25 PF,
Trimmer

C18,28, 10 PF, 22%, SO0V,

75,93 Mica

Ci18.36 0.1 uF, £16%, 200V,
Paper

C22,23, 0.1 uF, +80%, -20%,
106,108 100V, Ceramic
C30,54,96 22 PF, 2%, 500V,

I

ca3 1800 PF, £5%, 500V,
Mica

C34,81 56 PF, »2%, 500V,
Mica

(o5:3:] i0 uF, 150V,
Electrclyhe

C40A B, Variable, DRIVER

c TUNE

C41 43, 33 PF, +2%, 200V,

52,70 Mica

C44 91 PF, +2%, 500V,
Mica

C45,48, 100 PF, £2%, 500V,

55,69 Mica

Cc350 270 PF, £3%, 500V,
Micz

C53 B2 PF, £2%, 500V,
Mica

£56 240 PF, 2%, 500V,
Miez

C57,10 160 PF, £2% S0V,
Miea

C58 68 PF, £2%, 500V,
Miea

[of-1] 30 PF, 2%, 500V,
Mica

ca2 ¥arable, 1-13 PT,
Trimmer

C86,66 0.001 uF, £20%, 3KV,
Ceramis

C67 Variable, FINAY TUNE

ceg 200 PF, x2%, 500V,
Mica

cn 300 PF, 2%, 500V,
Mica

cT8 0,33 PF, £10%, 500V,
Ceramic

c77 16 PF, £2%, 500V,
Mica

Cio 130 PF, +2%, 500V,
Mica

CB2 ¥arizble, 1-8 PF,
Tritnmer

CB3 Varjable, VFO

c51 630 PF,5%, 500V, Mica

047-001671
£83-110221-334
£4T-200585

493-110471-234
047-100354

47160442

047-100471
048-001298-004
491-001050-022

044- 200545
493-110100-8331
048-001294-504

047-001428
453-110220-333
453-310162-234
453-110560-334

045-200307

048-000609
453-110330-333
433-110910-334
493-110101-334
453-110271-334
493-110820-333
493-110241-354
453-110151-334
493-116660-334
488-110311-334

044-000520

047-100397

048-000510
493-210201-334

493-110301-334
047-000403-018
493-110160-331
493-210131-334

044000593

04R-000595
4533-210681-234

Srhematic

SERVICE REPAIR P,

Halligrafters
Part Number

Symiol Deseription
CAPACITORS (CONT)
ca4 10 PF, &0,25 P'F, 500V,

€85

(]
(ol:1]
cg1
cs2
C97
100,101
C102A, B,
¢,D

Clo3
C104

€105
Cii3

Rl
R2
R3.2v
R§

}5,8,28,
34,61
RE,9,26,
97,57,89
R7,20
R10,14,
23,48 59,
62,63
R11,12
R13

R15,17,
51,56,54,
73

R16

R18

Ris

Rzl
33'2’42'
56

R24

R25

R29

R30

R31

Ra2
k323

R35
R3§
R38
R38
R40 41
R4S
R44
R45 52
R46
RAT
H49
RE(
R58,54
R58,74
RS0
RS
R85

R750, Ceramice

B2 PF, x2%, 500V,
NE0, Ceramic

100 PF, 22%, 600V,
NPO, Ceramie

47 BPF, 22%, 500V,
NPO, Ceramic

g2 PF, £2%, 500V,
NPO, Ceramic

47 PF, +2%, 500V,
Mica

4.7 PF, #2%, 5007,
Mica

0.68 PF, £10%, 500V,
Ceramnic

0,001 uF, -0%, +100%,
1400V, Ceramic

491-001100-093
491-0534820-042
481-054101-022
491-024470-022
451-054820-022
493-110470-333
495-240470-331
047-000403-001

047-002217

3 x50 uF, 350V; 250 #F, 045-001370

20¥, Electrolytic

80 uF 500V, Electrolytic  045-00133%7

S0 uF, 500V,
Electrolytic
100 uF, 150 VDO,
Electrolytic
680 PF,2%, 300V, Mica
*HESISTORS

045-001338
045-001371

493-110681-324

47K ohm, 1/4 Watt 451-152413
2.Z Megohm, 1/4 Watt 451-152225
220K Obm 451-252224
Vartable, 500K Ohm, 025-002528

+30%, 1/8 Watt,

MIC GAIN
4700 Ohm 451-252473
100K Ohm 451-252104
470K Ohim 451252474
10K Ohm 451-252103
470 Ohm 451-252471
250 Ohm, 220%, 1/4 Watt 025.002527

CARRIER BAL,
47K Ohm 451-252473
B30 Ohm 451-252681
1 Megohm 461-252105
1600 Ohm 451-252102
150K Ohm 451-252154
100 Ohm 461-262101
2200 Obm 451252222
22K Qhm 451-252223
10K Ohm, 5% 431-261103
4700 Obm, 5% 451-251472

10 Megohm, -20%, +40%, 025-002531
1/8 Watt, CARRIER LEVEL

6200 Ohm
10K Ohm, 20%,

/4 Watt, BIAS ADJ
330K Obm, 5%
47 Ohm
5600 Ohm, 1 Watt
15K Ohm
10 Ohm, 5%, 1 Watt
820K O, 5%
1200 Onm, 5%
27K Oum
4700 Ohm, 5%, 1 Watt
2700 Ohm, 5%, 1 Watt
220 Ohm
8600 Ohm
82 Obm
3300 Ohm
35K Ohm
8000 Ghm, 5§ Watt
2000 Ohm, 5%, 5 Watt

451-252822
025-002330

451-251334
451.252047
451-352562
451-252153
451351100 -
451-251824
45]-251122
451-252273
451-351472
451351272
45].252221
451262682
451-252620
451-252332
451-252393
445-012302
445-011202
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PAIR PARTS LIST

S e Hallicrafters

?IY;R:I Deacription Part Number
*RESISTORS {CONT)

Ra? 10 Ohm 451-262100

ReR 150 O, 5%, 10 Watt 024-001507

R70,71 25K Ohm, 10 Watt 445-032251

R72 1000 Ohm, 5%, 5 Watt 445-011102

sA11 RESISTORS are carbon type, 10%,
1/2 watt, unless otherwise specified.

COILS AND TRANSFORMERS

L1,3 Coil, IF 050_002159
L2 Coll, Filtar Terminztica 050-002151
L4 Coll, Mixer, 80 Meter 050-002114
Ls Coll, Mixer, 10 Meter 050-002110
L6 Coll, Mixar, 13 Meter 060-002111
7 Coll, Mixar, 30 Meter o50-0p2t1z
L8 Coll, Mixer, 40 Meter 050-002113
L9 Coll, Driver, B0 Meter  D50-002119
L1p Coll, Driver, 10 Meater b50-002115
Lil Coll, Driver, 15 Meter 050-002116
Li2 Cofl, Driver, 20 Meter 050-002117
Li3 Coll, Driver, 40 Mester (50-002118
L14,15,18 Choke, 1.6 MH 080.001044-005
L16 y Parasitic 050-002103
Li7 Choke, RF Q050-002106
Lig Cest, PI Qutput 050.002105
L20 Cofl, Warping D51-002892
L21,22  Coil, Warping 051002889
L23 Coil, Het. Xtal, 0543.002120
Oaclllator
L24 Coll, VFO 050-002103
L5 Cheke, RF, 15 uH 050-002311
L26 Choke, Filter 056-000766
T1 Trans{ormer, Carrier 050-002158
Oseillator Plate
T2 Transformer, Bandpass, 050-002145
40 Meter
T3 Transfermer, Bandpass, 030-002148
15 Meter
T4 Transformer, Bandpags, 050-002147
10 Meter
TS Transfcrmer, Powsr 050-002104
ELECTRON TUBES AND DICDES
v1.2 Tuba, Type 12377 030-300034
V3 Tube, Type BEAS 060901880
v Tube, Type BAHE 080-300793
v5 Tube, Type 12BYTA 080-901192
V6 Tube, Type GHFS 090902363
V1 Tuba, Typa GBAE 090-801112
Ya Tube, Type OAZ £90.900001
CRi,2 Diode, Type 1N8T 019-002841
CRI 4  Diode, Type IN436 £19-0020884
CRS Diode, Type IN4S 019-101877
o413 Dinde, Type IN3198 018-002766
gR?4M Diode, Type 1N3185 018-D02T'70
R1
CRIE Dinde, Type 1N3194 018-002780
SWITCHES
51 Switch, Rotary, 0§0-002802
OPERATION
sz Switch, Rotary, BAND 080-002303
SELECTOR
83,48 Switch, Slide, DPDT 050-000544
CRYSTALS
Tl 99015 KC 019-003853
8988,7T KC 019-003832
v3 33.5 MC (N0t Supplied; 018-301956
Yd 33 MC (Not Bupplied) 019-301085
s 25 MC 018-201984
Y6 3T MC (Not Supplied) 018-201863
Y7 254 MC 019-201961
Ye 21.5 MC Q16-201980

Bchematie
Symbol

J1
J3
i)
J3

J6
Pl

FL1

F1

Ds1,2

¥

2

Hallierafters

Degcription Part Nomber

CONNECTORS
Jatk, Three circuit, MIT  C36-00038%

Jack, Two ¢ircult, KEY 03I6-050360

Jagk, Phono, SX-146 036000356
IKJECT

Jazk, Phono, ANTENNA 036-100041

Socket, 1l-pin 05-200707

Socieet, 8-pin 06-001096

Plug, 6-pin 035-0000E8

Plug, Li-pin 035-100043

Plug, Phono (SK-148 010-0:00221
INJECT and ANTENNA)

MISCELLANEDUS
Angle, Window Mounting 067.012098

Eracket, Piston Capacitor 0B7-012848
Moun

ting
Brackat, Socket Mounting  (067-012946
Cabinet Hottom 088004622

Cabinet, Bottom Rivat  150-009410
Aszembly
Cabinet, Cover Q66-004821
Chassis Rivet Assembly 150-008752
Coupler, Dhiver Tune 023-000584
Coupler, Shaft 020.001081
Cover, Final Tank 066-004587
Egcutchecz, Mater DA7-G00922
Escutcheon, Panel 007-000881
Filter, Crystal, 2.1 KC 048000320
Flywhael 071000212002
Foot, Front 016-001489
Foot, Rear 018-002448
Front Panel Aszembly 150009408

Fuse, 3 smpare, SLO-BLO  0308-100380
Puseholder {FI1) 008~200837
Knob; OPERATION, MiC  015-001844
GAIN, CRIVER TUNE,
CARRIER LEVEL, BAND
SELECTOR, FINAL TUNE
Ench, MAIN TUNING  $15-001751-003

Lamp, Dial, NO, 4% 035-100004
Lok, Line Cord 678-004546-D05
higier UGE-D00GTE
Pointer, Dial gaz-oopeat
Pulley, Brass 02%-200052-011
Pulley, Nylon 028-000830-002
Rectifier Board 156-008738
Assembly
Relay 021-000831
Shaft, BAND SELECTOR  074-003074
Ehaft, DRIVER TUNE 0714-003075
Shaft, FINAL TUNE 074-003078
Shaft, TUNING 074-005455
Shield, Final Tank 067-012545
Shield, Heat Ingert Tube 066=-161020
Shield, Switeh 007-012947
Shield, Tuba (V2,3 B} 009000855
Shield, Tube (V4) 056000087
Shield, Tube (¥5) 088-000863
Socket, Pilot 086-000735
{Left Side)
Socket, Pilot Light 0B8-0007 34
(Rignt Side)
Sackef, Tube, $-pin (V1)  Q06-301112
Socket, Tiuba, 8-pin Q08-000396

L
(v2,9,5,8)
Socket, Tube, 7-pin (V4]  908-200533
Socket, Tube, 12-pin {VE) 006-G01131
Socket, Tube, 7-pin (V7,8) Q08-001038

Spring, Dial Cord ©'75.000853
Spring, Dial Plate 045-001011
Window, Diat 622000745
Shietd, Fiber 080002123
Seld RF 088-002638
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