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Figure 1. Hallicrafters Model HT-32A Transmiiter/Exciter

SECTION 1
GENERAL

1-1. DESCRIPTION.

The Hallicrafters Model HT-32A Transmitter/
Exciter igthe ultimate in design of self-contained trans-
mitting eguipment. This twenty-tube precision built
transmitter/exciter 18 capable of SSB (single sideband
with suppressed carrier), DSB, and CW transmission
in the 80, 40, 20, 15, and 10 meter bands. This unit
can represent the cumplete transmitting complement of
any amateur station, The only requirements for rm-
mediate''on the air" operation area 50-ohm terminated
antenna system, key or microphone, and AC power
source,

1-2. SCOPE OF OPERATION.

This wnit may be utilized as a complete self-
contained transrnitter, or as an exciter for a linear
power amplifier such as the Hallicrafter Model HT-33 A,
I other linear amplifiers are employed, they should
be capable of supplying a 50-ohm termination to the
driver output to utilize the full capabilities of the HT-
32A Transmitter/Exciter. Maximum power output
ratings of the HT -324A Transmitter /Exciter are:

55B, 70-100 watts P. E. P. (peak envelope power);
cw 70- 100 watts; and DSB 17-25 waiis (carrxer
power).

Prominent features of the HT-32A Transmitter/
Exciter are;

@ New high frequency crystal sideband filter -
rejection 50 db. or more.
® Bridged-tee sideband modulator.

C.T.O. direct reading in kilocycles to less
than 300 ¢ycles from reference point.

144 watts plate input (P, E. P. two-tone).

Fiveband output (80, 40, 20, 15, 10 meters).

Unwanted sideband down 50 db. or more.
Distortion products down 30 db. or more
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Carrier suppression down 50 db. or more,

1-3. T.V.I, (Television Interference) SUPPRESSION.

The HT-32A Transmitter /Exciter has been designed
and constructed to suppress Spurious radiations that
may cause television interference. The TVI problem
was given full consideration in the design of everycir-
cuit as well as in the selection and layout of parts.
Adequate filtering has been provided for control cir-
cuits and AC power lines. Components were sSpecifi-
cally selected to avoid undesired resonances and ar-
ranged to prevent parasitic oscillation,

Ancther important T. V.1 proofing feature isem-
ployedin the output couplingcircuit of the final ampli-
fier. The tuned output circuit is a pl network that has
inherently excellent harmonie suppression ability. The
unique design of this network is such that the conven-
tional loading control is unnecessaryand only the final
tank tuning need be adjusted. The pi network is con-
nected to a coaxial ¢onnecter and permits the use of

any antenna system having a transmission line im-

pedance of 50 ohms, In addition to these factory in-

stalled precautions, a commercial 50-ohm low pass
TVIfilter, which connects between the antenna andthe
transmit'ter/excxter output, can be used,
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The Model HT-32A Transmitter/Exciter, as re-
ceived from the factory, has had every advantage of
Hallicrafters advanced engineering to minimze tele-
There are, however, some types
of TVI that cannot be prevented within the transmitter
itself. For example, when a television receiver is
located in the immediate vicinity of the transmitter/
exciter itis entirely possible that a fundamental signal
will reach the input grid of the receiver in sufficient
strength to cause a slight amount of interference. In

vision interference,

such cases, it will be necessary to install a filter or
trap at the television receiver to attenuate the trans-
mitter's fundamental signal. I the interf{ering signal
does not enter the television receiver through the an-
tenna, special shielding or filters on the TV receiver
may be necessary. For a more complete discussion
of measures that may be used to handle these special
television interference problems, refer to the ARRL
HANDBOOK.

SECTION 1l
INSTALLATION

2-1. UNPACKING.

After unpacking the HT-32A Transmitter/Exciter,
examine it closely for any possible damag® which may
have occurredduringtransit, Should any sign of dam-
age be apparent, file aclaimimmediately withthe car-
rier stating the extent of damage. Carefully check ail
shipping labels and tags for any special instructions
before removing or destroying them,

2-2. LOCATION.

Although the Model HT-32A Transmitter/Exciter is
provided with a built-in power driven fan for cooling
purposes, avoid excessively warm locations such as
those near radiators and heating vents, The unit should
be placed in a location that provides adequate space
around it, permitting free circulation of air through
the cabinet openings.

2-3. POWER SOURCE.

The HT-32A Transmitter/Exciter is designed to
operate on 105 to 125 volt, 50-60 cycle AC current,
power consumption is 375 watts,

TMPORTANT; H in doubt about your power
source, contact your local power company
prior to inserting the power cord into an
AC power outlet, Plugging the power cord
into the wrong power source can cause
extensive damage to the unit, requiring
costly repairs.

2-4. FRONT PANEL CONNECTIONS (See Fig. 1).

Receptacies are provided on the front panel of the
HT-32A Transmitter/Exciter for the following pur-
poses:

2-4-1. MIKE RECEPTACLE.

The Model HT- 32A Transmitter /Exciter is designed
to operate with a high i mpedance communications type
microphone, The microphone cable should be fitted
with an Amphenol type 80-MC2M connector and should
be wired as shown in the schematic diagram, Figure 14,
If the microphone used does not have a push-to-talk
switch, the switch circuitry may be disregarded and
the microphone connected between pin 1 and the shield
(connector body).

2-4-2, KEY JACK.
This standard two=conductor phone jack is provided

on the front panel for hand key or '"bug' operation. The
KEY jack accepts a general purpose standard two-con-

-3-

ductor phone plug, Connections for keying are also
provided on the Control Qutlet receptacle on the rear
panel. See paragraph 2-5-2-2. Wire the plug so that
the key base is connected to the sleeve of the plug which
is also at chassis ground.*

2-4-3. MONITOR JACK.

This standard two-conductor phone jack'permits
voice controlled headphone reception in the VOX mode
of operation, The MONITOR jack accepts a general
purpose two-conductor phone plug. Inserting the plug
of a headset into this jack will automatically cut off the

roacaiver aneaker whenit is connected ag instructed in
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paragraph 2-5-2-4,
2-5. REAR CHASSIS CONNECTIONS {See Fig. 2).

Sockets are provided on the rear of the HT-324A
Transmitter/Exciter for the following purposes:

2-5-1. RF OUTPUT,

This is a coaxial connectar which comnects the HT-
32A Transmitter/Exciter to the antenna system or a
linear amplifier. The connecting cable {52 ohm coax.)
should be fitted with an Amphenol type 83-18F connector
or its equivalent. The selection of the type of antenna
and coupling will depend upon the frequenciesused and
the purpose of operation. Refer tothe ARRL ANTENNA
HANDBOOK for detailed infor mation concerning trans-
mitting antennas.

2-5-2. CONTROL OUTLET,

An eleven pin socket is provided at the rear of the
chassis to connect the HT-32A Transmitter/Exciter
into your control system. The mating connector for
this socket is an Amphenol 86-PM11. The instructions
which follow may be modified to suit your particular
needs,
2-5-2-1, ACCESSORY RELAY CONTACTS

{Pins 6 and 7).

Two extra relay contacts working against chassis
ground (Relay arm grounded, contacts connected to
pins -6 and 7) are available for applications where a
closed circuit tochassi is requiredin either the trans-
mit or receive condition, When transmitting pin6§ is at
chagais o‘rmmr] .'-\m-ln-m 7is open cirenit, I")l_n:ing stand-

by or receive perlods pin 6 is open circuit and pin 7
is at chassis ground. See Figure 3 for a typical appii-
catiou.
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2-5-2-2, KEY {Pins 8 and 9).

For CW operation, the hand key or "bug" is con-
nected to pins 8 and 9 of the control outlet. Pin 9 is
internally grounded in the unit. When the key is up,
cutoff bias ismaintainedat the secondand third mixer
stage. Closing the key removes the cutoff bias pro-
vidmg signal excitation to the succeeding RF amplifier
stages, A key jack is also provided at the front panel
for those who prefer a panel connection for the key.

2-5-2-3. ANTENNA RELAY (Pins 2, 3 and 4),

An external antenna change-over relay may be em-
ployed by utilizing pins 2, 3, and 4 on the control out-
let. These pins are connected internally to insulated
contacts on the VOX RELAY of the HT-32A Trans-
mitter/Exciter Figure 4 illustrates typical con-
nections of an external change-over i‘EJ.d.Y io the con-
trol outlet. During periods of transmission the VOX
relay connects pins 2and 3 enabling the external power
source to activate the external antenna change-gver
relay, Forexternal applications where anopen circuit
is required when transmitting, pins 3 and 4 may be
used, The voltage required of the external
source is dependent upon the type change-over relay
used. A coaxial type relay for 50-ohm transmission
line impedance is recommended. Where pins 2, 3,
and 4 areused to switch external equipment loads, the
load current should be limited to one ampere,

nower
e L

2-5-2-4. RECEIVER AUDIO {Pins 9 and 10}
AND SPEAKER (Pins 1 and 11).

Connect the audio output of the station's receiver di-
rectly to pins 9 and 10 of the contrel outlet. (Pin 9 is
ground or chassis side.) Comnect a 2 watt resistor
across the receiver audio cutput to maintain a load at
all times, The receiver speaker is connected directly
to pins 1 and 11. (Pin I is ground side.) Connecting
the receiver and speaker in this manner prevents the
actuating of the HT-32A transmitter /exciter VOX cir-
cuit by incoming audio signals from the receiver and
also disconnects the receiver output to the spezker
when the HT-32A Transmitter/Exciter is on the air.
Use an 18-ohm 2 watt resistor for 3 to 8 chm voice
coil impedances or 1500 ohm 2 watt resistor for 500-
600 ohm outputs.

2-5-2-5. BIAS (Pins 5 and 9).

Ah uj.su uupcmu\,c bias source is available at pm 5
with pin 9 used as the return or ground connection.
Thebias is fixed at approximately -100Vregardless of
the mode of operation of the transmitter. An external
relay may be used with the fixed bias provided at pin
5 to obtain the desired application. Note that the bias

source ighich mnnrlnnpn and nnt 1“te nrdad aa a "hovﬂ"
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bias source for fixedbias applications in power ampli-
fiers,

2-5'30 FSK JACK-

This i8 a standard 3-circuit jack that brings out
the keying circuit required for frequency shift keying
used in teletype transmission. For a more detailed
explanation refer to NOTES on page 23, The FSK jack
accepts the standard size general purpose three-con-
ductor phone plug

2-5-4, ACCESS50RY POWER OUTLET,

A standard AC receptacle is provided at the rear
apronasg aconvenient source of 117V AC power for the
antenna relay or similar light duty loads. Do not use
this outlet for heavy loads such as a power amplifier,

2-6. PHONE PATCH INPUT.

While this connector is not located anthe rear apron,

i +h Y -
its connecting cable will be fed throughone of the rear

cabinet vents. The receptacle is located on the side-
band generator unit in the upper right hand corner of
the deck near the microphone input connector. The
receptacle is a standard ''phono’ type of jack used on
record players for shielded audio cables, The input
impedance is 500-600 ohms, and the signal level re-
quired for maximum SSB power or 100% AM modulation
is a functionof the AUDIO LEVEL control setting, and
runs approximately 4 millivolts at the full clockwize
position, At reduced sensitivity settings of the AUDIO
LEVEL coentrol, demanded by the output of the oper-
ator's microphone, the phone patch inputlevel for maxi-
mum transmitter output will be proportionately higher.

2-7. ADDITIONAL COUPLING FOR
CALIERATING SIGNAL.

Most installations will not require additional mea-
sures to couple the receiver to the transmitter for an
adequate calibrating signal level. However, there are
situaticns where more coupling may be desired. A
phone tip jack hasbeenprovided at the topof the shield
over the final amplifier tubes to cope with such situa-
tiong. With this confignration the signal level is ade~
quate so that the capacity coupling between the jack,
final tank capacitor, and tube caps will provide more
than enough couplmg if a wire lead with a phone tip
soldered to it is used to couple the receiver to the
transmitter, The phone tip is merely a convenient way
of anchoring the coupling lead securely to prevent its
accidently coming into contact with the amplifier com-
ponents inside the shield compartment, The receiver

i the coupling lead may be connected to the re-
ceiver antenna terminal or may be brought into close

proximity of the antenna terminal as determined by
f-ri-:'l

.

™ VRS
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SECTION 111
FUNCTION OF OPERATING CONTROLS

3-1. FUNCTION.

The FUNCTION control is a four position rotary
switch which selects CW, DSB, UPPER or LOWER
SIDEBAND type of transmission as desired by the oper-
ator. An analysis of the FUNCTION switch operation
is given in paragraphs 4-4, 4-5, and 4-6.

3-2. OPERATION.

This control is a five position rotary switch which
turns the power to the transmitter onor off, places the
transmitter incalibrate operation or selects the mode
of operation {(VOX or MOX). The "CALIBRATE" po-
sitionis usedin conjunctionwith the CALIBRATE LEV-
EL control. {See paragraph 3-11).

The "MOX" position energizes the trangmitter con-
trol relay to the transmit position. This position of
the OPERATION switch is used when manual control
of transmission is desired. Return the switch ta the
"STANDBY" position during receiving periods.

In the " CALIBRATE" position, the HT-32A Trans~
mitter /Exciter control relay (VOX RELAY) is de-en-
ergized, permitting normal receiving operation with an
antenna change-over relay (if used)in the receiver po-
sition. With the receiver inoperation the transmitter
signal can now be monitoredand the signal level in the
Teceiver contrelled withthe CALIBRATE LEVEL con-
trol. See paragraph 3-11.

Inthe "PTT-VOX' position, thetransmitter control
relaymay be operatedby voice energy from the micro-
phone. The relay tube isbiased to cut-off and will not
energizethe VOX RELAY until signal excitation is re-
ceived from the andio amplifier and vox amplifier
atages, When push-to-talk operation is desired, turn
the VOX sensitivity control fully counterclockwise and
then control the transmission with the microphone
switch,

3-3. DRIVER TUNING.

This control is a var iable capacitor it the VFQ mixer
plate, and driver plate circuits, and will resonzate the
circuits to any frequency in the 80, 40, 20, 15 and 10
meter bands,

3-4. BAND SELECTOR.

The BAND SELECTOR control is afive positionro-
tary switch which selects the proper combination of
tuned circuits and stages for the desired frequeney
band. It alse selects the correct crystal oscillator
(4. 05 or 13. 95 MC) to produce the desired sideband
when the FUNCTION switch is set at either "UPPER"
or "LOWER SIDEBAND",

3-5. FINAL TUNING.

This control is a variable capacitor in the final am-

-7-

plifier tank circuit andwill resonate the circuit to the
operating frequency of the selected band. The dial
calibrations permit presetting the control roughly dur-
ing tune up.

3-6. FREQUENCY.

The FREQUENCY control is a variable capacitor
which sets the VFO frequency. The VFO covers the
frequency range 5, 000 kilocycles to 5, 500 kilocycles.
With mixing circuits, the VFO will set the HT-32A
Transmitter/Exciter to the desired operation fre -
quency as indicatedon the dial inany of the five bands.
Each minor marker on the skirt of the FREQUENCY
control is equivalent to approximately 200 cyclesonall
bands.

s _v mial
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DRAG.

This is a mechanical brake which can be adjusted
either to lock or apply drag to the FREQUENCY con-
trol to avoid aceidental rotation of the control during
operation.

3-B. AuDIO LEVYEL.

This control isa potentiometer connectedin the grid
circuit of the third audio amplifier stage and adjusts
the amount of audio drive to the "bridged-T" balanced
modulator. It has sufficient range to permit adjust-
ment fer any high level crystal microphone or low level
dynamic microphone normally used for voice com-
munijcations,

3-9. RF LEVEL.

The RF LEVEL controlis a potentiometer inthe grid
bias circait of the 9 MC amplifier tube to adjust the gain
of the 9 MC amplifier. On DSB and CW, the amount of
carrier in the output signal is determinedby the setting
of the RF LEVEL control.

ET
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3-1

This is a meter sensitivity control which permits the
operator toset the meter at maximum deflection (0DB)
for desired output level (between approximately 1/4
power and full power) when establishing proper drive
levels in the HT-32A Transmitter/Exciter. (See LEV-
EL INDICATOR METER, paragraph 3-12),

3-11. CALIBRATE LEVEL.

The CALIBRATE LEVEL control provides a low
level adjustment of the transmitter output for SSB, DSB,
or CW operation when the OPERATION control is set
at CALIBRATE, The CALIBRATE LEVEL control is
normally set to provide the desiredsignal level in the
station receiver for monitoring purposes and need not
be changed except possibly when changing bands. For
CWor DSBwork a carrier signal is obtained for "zero
beat” frequency setting. On 55B a sideband signal is
obtained when talking into microphone to "talk onto fre-
quency”. If the zero beat method is preferred by the
sideband aperator, the FUNCTION control is switched
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to DSB to obtain a carrier for calibration purposes
then switched back to the desired sideband before going
on tbe air. Note that on DSB or CW the preset RF

dor mmmd dn L s odenaal o

LEVEL setiing 15 1ot 10 be dis

e Tl s d

turbed when calibr a.ui‘xg.

3-12, LEVEL INDICATOR METER.

The LEVEL INDICATOR METER indicates the out-

put of the HT-32A Transmitter/Exciter in DB below
"0 DB reference, nnnhhno' the adiugtment of the HT-

ieiele LIl st E-1 Ao R ) )

32A Transmltter/ Exciter for correct output (drive
level required for a linear amplifier‘or approximate
rated output for "barefcot'r operation). Tuning of the
transmitter has been simplified by the design of the
front panel meter circuit. The meter scale is com-
pressed to enable low-level signals toproduce ausable
indication, yet strong signals do not drive the meter
pointer off scale, This featuregives the meter awide
usable dynamic range which is not possible to gbtain
with a linear scale, The desired amount of compres-
sion may be obtained by adjusting the METER COM-

PRESSION control on the front panel. The output
reading on the LEVEL INDICATOR METER can be
shiftedta readfull scale ("0""DB) down to approximate-

1o Af Fal1 el = 1atral kolaer +hi afa
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can easily be read on the meter. A log of METER
COMPRESSION control settings, for normal output into
loads of controlled and reproducible characteristics,
will aid in re-establishing proper drive levels and
determining the proper operation of the unit, The log
should be recorded at various frpmmnmpq and moades

of operation.

To monitor carrier suppressionfor SSB operation,
set the METER COMPRESSION control toread zero-DB
reference on the meter at the maximum sideband out-
put (single tone), and read carrier level directly when
the audio excitation is removed, Note that the MOX
mode of operation must be used for this test, since on
VOX operation the transmitter is disabled between
voice controlied transmissions by the operation of the
VOX relay.

SECTION IV
TUNING PROCEDURE

4-1. GENERAL.

The tuning procedure for the Model HT-32A Trans-
mitter /Exciter has been simplified by design as much
as possible topermitrapid adjustment by the operator.
This does not mean, however, that atransmitter, com-
mercial or home-built, may be operated successfully
when only roughly adjusted. A elean signal from any
transmitter requires good operator technique.

Two mis=-tuning conditions on the HT-32A Trans-
mitter/Exciter are possible, neither of which can be
accidentally used on the air. These undesired signals
are visible on the output meter due to the extreme
range of levels handled by the metering circuit and are
60DBor more below fundamental output when the trans-
mitter is correctly tuned up,

1. On the 15-meter band the undesired signal will
appear when the DRIVER TUNE control is set
outside itsnormal tuning range, approximately
0 to 1 division on the dial. Note that its level
cannot be increased on AM or CW with the RF
LEVEL control or driven by speech input on
5SB, hence may bhe identified in this manner,

On the 10-meter band the undesired signal will
appear when the DRIVER TUNE control is set

outaide its normal tuning range., For example,

when tuning the 29 MC to 29. 5 MC segment of
the 10-meter band, the DRIVER TUNE control
will normally tune up around 4 onthe dial while
the unwanted signal tunes up at around 2 divi-

tho Atal
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Here againit is identifiedby
the fact that its level cannot be increased on
AMor CWwiththe RF LEVEL control or driven

on S8B with speech input.
4-2, LOAD.

Connect a 50-ohm non-reactive load to the R.F.
QUTPUT connector on the HT-32A Transmitter/Ex-
citer. This impedatice may be an antenna or a proper-

1y adjusted linear amplifier. A 50-ohm non-reactive
leadof at least 100 watts dissipation capabilities is re-

quired to handle the full power output,

4-3. INITIAL CONTROL SETTINGS.

Setthefront patiel controls to their starting positions
as outlined below,

OPERATION ........ . STANDBY (Power on)
FUNCTION ......... Ceeene et e DSB
AUDIO LEVEL ... ivvteiieirernerrnronnennsnn 0
R.F. LEVEL ..... bttt R
METER COMPRESSION .............. Cerannn 5
CALIBRATE LEVEL s 4t ievtivsennnnonnnostoas 0
DRIVER TUNING .......... CENTER OF ROTATION
FINAL TUNING.......... DESIRED BAND SEGMENT
BAND SELECTOR ...ovveaniernnenn DESIRED BAND
FREQUENCY....oovvecnvnn. DESIRED FREQUENCY

4-4. CW TUNING.

The tuning procedure for CW operation will he
presented first since AM (DSB) and SSB tuning pro-
cedures are modifications of that required for Cw
operation,

The tuning procedure for CW operation is as follows:

1. Setthe OPERATION switch at MOX; FUNCTION
switch at DSB,

Muanatha driror and fianl o b
E ulu: ML WLl VA dliul .I.lllﬂ-l cuupu_u.tu am-sl:;a WJ.LI.I.

the DRIVER TUNE and FINAL TUNE controls
for maximum meter deflection, Advance the RF
LEVEL control slightly, if necessary,to obtain
reasonable meter readings for tune up. Since
these tuned circuits, as in any transmitter,
affecttransmitter n@rfnrm.‘-l nee, AL, WAYS

TUNE FOR MAXIMUM OUTPUT.

[

3. Set FUNCTION switch at CW and close key,
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Advancethe RF LEVEL control siowly while ob-
gerving the output meter. When feeding a
dummy or anantenna load, set thecontrol ata
point where further rota.tmn does not cause an

appreciable increase inthe meter reading. This

is satwration output; operate slightlybeiow this
level for CW. When driving a final amplifier
stage with the HT-32A Tranamitter/Exciter,
advance the RF LEVEL control until required
excitation is obtained for the amplifier. In
either cage, do not operate beyond the satura-

Tiavis Ao 1105 L <ic 2 LHILL LIN

tion level,

A convenient reference for this operating level
may be obtained by setting the METER COM-
PRESSION control so that the output meter
reads zero DB.

Recheckthe driverand final tuningby reducing
the carrier level by about 5or 10DB onthe out-
pnt meter withthe RF LEVEL controland touch-
ingup the DRIVER TUNE and FINAL TUNE con-
trols for maximum output. Resetthe RF LEVEL
control for maximum output just below the satu-
ration point, as outlined above.

Open the key. The output should drop to zero.

e b

ol -
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‘When the transmitter and receiver
same antenna (via an antenna relay), manual
CW operation is accomplished by switchingbe-
tween "MOX" (to transmit) and "STANDBY"
fto receive), Note that manual operation will
not he possible unless the CW DELAY control
{knuried sleeve shaft of R49) is turned fully
clockwise, See Figure 9.

Antomatic break-in keying with a shared an-
tenna system is accomplished by placing the
OPERATION contrul in the "MOX" position,
and turning the CW DELAY control (sleeve
shaft) counterclockwise until the VOX relay
de-energizes (as in''receive” operation), With
this accomplished, any time the key is closed,
the VOX relay will energize, and immediate
transmission will begin, startiug from thefirst
dot. Note that this setting of the CW DELAY
control (sleeve shaft) affords the longest delay
between the time transmission ends and the
receiver is reactivated. For shorter delays,
turnthe CW DELAY control (sleeve shait) fur-
ther counterclockwise, Torestore normal CW
operation on "MOX", return the CW DELAY
comrol (sleeve shaft) to #ts maximum clock-
wise position,

Note that the CW DELAY (sleeve shafi) control
adjustment need not be changed when switching
to other mnnnn'"Y npmﬂnfnrl modos of n-m:-rahnn

such as DSB or S8B; but, if mrmalma,nna.l CW
operation is desired, the CW DELAY contrul
(sleeve shaft) must be set at its maximum clock-
wige position,

Refer to the use of the "CAL" position of the
OPERATION switch andthe CALIBRATE LEV-
EL control for "zZeroing-in" on the receiver

_9-

frequency.\ See paragraph 3-11.

4-5. S5B TUNING.

3.

e for S8B operation is asfollows:
Set the OPERATION switchat MOX; FUNCTION
gwitch at DSB (Audio level zero).

Tune the driver aud final amplifier stages as
described for CW tune up.

Set the FUNCTION switch to UPPER or LOW-
ER sideband as desired. If the outpnt meter
was referenced at zero DB for maximum out-
put with the COMPRESSION control, the meter
will now indicate the carrier suppression di-
rectly in DB below maXimum output.

Set the OPERATION switch at MOX (manual
operation).

While monitoring the transmitter output pro-
ceed with S5B transmission, setting the AUDIO
LEVEL control for the required audio gain
which does not produce peakflatteningor over-
load distortion of the outpnt signal Note that
the output meter damping [actor prevents the
meter from indicating 0DB reference on voice
Tha motar udll uurinﬂ' -r-n\u:rl-n'l v ‘) f‘:! arala

2l DUTLTL »ias o ¥raas o O edma

peaks.

with voice excitation.

If manual operation is desired on SSB, switch
the OPERATION control between MOX and
STANDBY. For voice control operation, with
the receiver and transmitter interconnecied,
set the OPERATION control at PTT-VOX. To
"zero-in" onfrequency, see paragraph 3-11 re-
garding the calibration procedure, For infor-
mation on the use of the VOX, DELAY, and
ANTI-TRIP controls, see paragraphs 4-8 and
4-9,

4-6. AM (DSB) TUNING.

The

1.

tuning procedure for AMoperation is asfollows:

Set the OPERATION switchat MOX; FUNCTION
switch at DSB {Andio level zero),

Tune the driver and fiual amplifier stages as
described for CW tune up.

Whenfeeding a dummy or antenna load, advance
the RF LEVEL control to the saturated output
level and reference 0 DB on the output meter
withthe METER COMPRESSION control, as de-
seribed for CW tune up. When driving alinear
power amplifier withthe HT-32A Transmitter /
Exciter, advance the RF LEVEL control until
maximum linear power output isobtained from
the finalamplifier stage before setting the ref-
erence level on the output meter,

Withthe RF LEVEL control, reducethe carrier
level 6 DB, as read on the outpnt meter, This
gets the maximum carrier levelthat the linear
amplifiers inthe HT-32A Transmitter /Exciter,
or following linear power ampilifier, can handle
and provide 100% modulation capabilities. This
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carrier reference level can be established
more precisely if an oscilloscope and audio
oscillator are used to set up and monitor the
ouiput signal. Note ihat if the carrier ievel is
set too high, peak amplitudesare flattened be-
fore 100% modulation cecurs. If the carrier
level is set too low, the maximwm power output
capabilities are not attained at 100% modulation.

o,
€
o
-

()

namitter auimt

&ALy

sion, setting the AUDIO
LEVEL conirol for the required audio gain
which does not produce peak flattening, or over
modulation distortion of the output signal Note
that the output meter damping factor permits a
rough operational check on over-modulation.
The output meter will drop about I to 2 DB in
level when the percentage of modulation with
volce excitation runs close to 100%.

nm -

6, If manual uperation is desired on AM, switch
the OPERATION conirol between MOX and
STANDBY. For woice control operation with
the receiver and transmitter interconnected,
set the OPERATION control at PTT-VOX,

4-7. SEGMENT ALIGNMENT FOR 10M BAND,

oA

The HT-32A Transmiiter/Exciter i3 set up at the
factory to provide transmission in the 28, 5 to 29. 0 MC
segment of the 10M hand.

The other 0.5 MC segments of the 10M band are
set up as follows: (Refer to Figure 5 for locations of
the various adjustments referred to in the following
procedure, )

1. Tune up on CW and determine the saturation
level settings of the RF LEVEL control. Re-
cord this setting for future reference in step 5.

2, Remove the 32. 5 MC crystal and insert de-
sired crystal. *
NOMINAL OUTPUT PART
BAND FREQ. FREQ,. NUMBER
10M | *32, 0 MC | 23,0-28.5 MC | 019-201963
10M 32, 5 MC | 28,5-29.0 MC | 019-201964
10M § *33.0 MC | 23,0-29.5 MC | 019-201945
10M | *33.5 MC | 29,5-30,0 MC | 019-201966

*NOTE; These crystals are available, but not
supplied with the transmitter,

3. Connect electronic voltmeter or similar high
impedance DC wvoltmeter (0-10V) to crystal
osciltator test point, and adjust crystal os-
cillator trimmer for approximately half of the
voltags obtained at the maximum voliage setting
of the trimmer. Set the trimmer on the gentle
slope side of resonance,

4. SetTRAP TRIMMER for minimum capacityand
adjust 10M mixer trimmer for maximum out-
put. Increase RF LEVEL conirol setting, if
necessary, to pick up an output meter reading
as the mixer i9 tuned to resonance. Back off
the RF LEVEL as resonance is obtained with
mixer trimmer and DRIVER TUNE control

=10-
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Figure 6. 10 Meter Band Adjustments

5. Touch up FINAL TUNE control, then adjust
crystal pscillator trimmer and RF LEVEL con-
trol until the saturation output agzin occurs at
the RF LEVEL setting, originally obtained for
the previous crystal used. See step 1.

6. Trap adjustment - This adjustment is optional
as far as spurious output inthe 10M band is
concerned, sinceits level i8 lesa than 60 DB be-
low fundamental only when the transmitter is
mistuned. To locate the spurious signal, turn
the RF LEVEL control to zerpor switch to the
upper or lower sideband position of the opera-
tion switch, and tune the DRIVER TUNE and
FINAL TUNE for maximum output. Adjust the
10M trap trimmer for minimum output meter
reading.

7. Re-check the 10M mixer trimmer setting by
retuning for the desired frequency and peak-
ing the trimmer, since the trap adjustment
will affect the original mixer setiing slightly.

4-8. USE OF VOX AND DELAY CONTROILS.

MW nnd YT LM A

u.ul-lAJ. L.Ulll..l. UMME l.ULd-L':»'LlOH [.ll.!'.' wpy
of the HT-32A Transmitter /Exciter chassis, as illus-
trated in Figure 7. Both controls are utilized in con-
junection with VOX operation and are adjusted to pro-
vide control of the transmitter and station receiver.

Tho 1
LIl Viwaaallll

1, The VOX control is an audio sensitivity con-
trol which determines the andio level that
willtrip (energize) the VOX RELAY, and place
the HT-32A Transmitter /Exciter "on the air'",

This control should be adjusted with the micro-
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phone at the normal speaking distance from the
month. Advance the VOX control to a getting
slightly above that which will "trip' the VOX
RELAY, Excessive sensitivity will have the
undesirable result of background noise "trip-
ping™ the VOX RELAY and placing the HT-32A
Note that the
VOX sensitivity control and the AUDIO LEVEL
control for the microphone are separate level
adjustments; hence for example, backing off
the AUDIO LEVEL control will not reduce the

Transmitter /Exciter on the air.

VOX sensitivity.

2. The VOX DELAY control (center shaft) is in the

L2§

T3

CR&

092-10382(B

Top Chassis View

mitter /Exciter chassis {Figure 7) and is used in con-
junction with VOX operation, 'When the station receiver
and speaker are connected for VOX operation (para-
graph 2-5-2-4), the speaker ANTI-TRIP control isad-
vanced to a setting where the audio signal pickedup by
the microphone from the receiver's speaker will not
energize the VOX RELAY, This feature prevents the
re-transmitting of the incoming audio signals from
your station receiver. Note that an excessive speaker
gain setting is capableof disablingthe VOXrelay com-
pletely, hence the minimum required gain should be
used for best results.

4-10. BIAS ADJ. CONTROL,

grid circuit of the relaytube and determines the

timelag inde-energizing the VOX RELAY when
audio excitationis removed from the andio am-
plifier and vOXamplifier stages. This control

This control has been factoryset for -45Vas meas-
ured at the adjacent TEST terminal with thetransmitter
operating from a 117V line,

should beadvanced while speaking into the mi-

crophone and set at a positionin which the time
lapse between words will not de-energize the

The controlislocated to the rear of the chassisand
slightly to the right of center. (See Figure 7).

VOX RELAY, This adjustment will eliminate

the constant keying of the HT-32A Transmitter /
Exciter at the beginning of each word when
speaking, There is a slight interaction be-
tween the VOX and DELAY circuits, conse-
quenily, a slight re-adjustment of both con-

An occasional check with an accurate, high resis-
tance voltmeter will insure maximum tube life since
the 6146 final amplifier tuhes are operated close to
rated plate disgipation for optimum performance. Do
not use a voltmeter withless than 20, 000 ochm per volt

+rala samer o nwer i Aldnin A.-_m-.--m-l no_ Y S S,

L JAD ulﬂy ul: lACL-CDDﬂ-I. wr UUI.II-AAI LSO Lk Tl LW bﬂllblLlVlIy-

sults. The VOX DELAY edjustment (R494) is

the center shaft with the screwdriver slot. See To adjust the bias, set the OPERATION switch at
Figure 9, For adjustment instructions con- MOX, FUNCTION switch at either sideband (zera sig-

cerning the sleeve shaft (CW DELAY),
paragraph 4-4, step 9,

4-9. USE OF ANTI-TRIP CONTROL.

This control is locatedon top of the HT-32ATrans-

see

nal) and adjust for -4V +1V with the voltmeter con-
nected between the test point terminal (-) and chassis

(+ ). Note nolarite ginee thig ie a hing

ASULT PRALRLALY SALLD MILE LS S niag

waltace
vyoitage,

Note that thebias voltage specified is for operation
from a 117V line and that it will rise and fall with the

1=


https://www.manualsplus.com/

source voltage. In cases where the power source volt-
age cannot be set at 117V to make the biasadjustment,
make allowances for it when setting the bias. For
eX.?.mnlﬂ if the vuituac mMEasureas Ilg‘vr, set the

bias at -47V; if at 1156V, set at -48V; if at 120V, set
at -50V; and if at 122V, set at -51V.

1ina
Adlih

Setting the bias abnormally high or low because of
meter errors ete., will not only affect the final tubes
but the over-all transmﬁter performance as well,
since the bias level also controls the over-all trans-
mitter sensitivity.

4-11. MODEL HT-32A TRANSMITTER/EXCITER

WITH LINEAR POWER AMPLIFIER.

When the Model HT-32A Transmitter/Exciter is
used todrive a linear amplifier, swamping or padding
betweenthe units may be required for optimum perfor-
mance.

The degree of swamping or padding will dependupon
the driving power required by the linear amplifier.
High powered grounded grid or triode amplifiers gen-
erally will require little or no swamping since the
driving power will be essentially equal to the power
output capabilities of the HT -32A Transmitter /Exciter.
Linear power amplifiersusing tetrodes or pentodes on
the other hand generally require considerably less than
the peak power output available from the HT-32A
Transmitter/Exciter.

Ingeneral the swampingbetween units should "soak™
up the unused driving power so that the driver unit
(HT -32A) is running reasonably close to its peak power
output andterminatedin a 50-ohmload. This condition
will retain the carrier Suppression of the HT-32A
Transmitter/Exciter for the overall system as well as
hum and noise ratio which are all related to the peak
envelope power ocutput.

FSK

JACK\

For exampie - Should the linear power amplifier re-
quire 40 to 50watts of drive, thena 3DB T pad designed
for 50-chm terminations would fully load the HT-32A
Transmitter/Exciter while still transferring the re-

quired driving power to the final amplifier grids.
4-12, SERVICE OR OPERATING QUESTIONS.

operation or
tter /Excite

L) H‘nvd.l.\-

For further Information regarding
servicingof your Model HT-32A Transmi

write to:

General Service Manager
The Hallicrafters Co.
4401 West Fifth Avenue
Chicago 24, Dlinois

Be sure to inciude the model, serial, mark num-
ber, and date purchased.

Make no service shipments to the factory unless in-
structed to do so by letter. The Hallicrafters Com-
pany will not accept the responsibility for unauthorized
shipments.

The Halijerafters Company reserves the privilege
of making revisions in current production of equip-
ment and assumes ne obligation to incorporate these
revisions in earlier models.

P ;"?r:;'c“c’(/

a_lluraﬂers

4

communications
equipment

RSE

Figure 8. Bottom Chassis
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SECTION V

BASIC OPERATING THEORY ’

\\

S-1. BASIC OPERATING PRINCIPLES.
The basic operating principles of the Model HT -32A
Transmifter /Exciter is explainedin thefollowing sub-

paragraphs. Figure 11 is 4 block diagram of the HT-

32ATransmitter /Exciter and figure 14 is the schematic
diagram. The complete system is first discussed for
SSB operation and a brief description of CW and AM
operation follows.

5-2. GENERAL DESCRIPTION.

Tube V1Aisa4. 95 MC crystal controlied escillator;
Its output frequency is ultimately converted to the de-
sired operating frequency by heterodyne action in the
succeeding stages, The output of V1A is a 4. 95 MC
signal which is fed directly to the tank eircult of the
bridged-T modulator network. The audio input is im-
pressed across diode modulator V14 which is part of
the grounding leg of the bridged-T moduiator network.
The proper phase relation has been obtained by the
CARRIER BALANCE controls,

In 8SB operation, (FUNCTION switchin UPPER SE
or LOWER SB position), tbebridged-T medulator net-
work 1s placedina balanced conditionand carrier out-
put is at least 50 dbbelow peak envelope power. Under
balanced conditions, the outputof thebridged-T modu-
lator network consists of the upper andlower sideband
of 4. 95 mc. A filter system, in the input and output
circuits of the sideband filter amplifier stage, VZ,
suppresses the lower sideband of the modulated 4. 95
mc sigual. The upper sidebandis fed tothe let mixer,
v3, where it is combined with 4. 05 mc or 13. 95 me,
as selected, from V4, The oscillator frequency used
determines whether the upper or lower sideband is
transmitted. For example:

d‘/

11| Upper sideband - the upper sideband of 4. 95
{sum) with 4. 05 me te cbtain
the upper sideband at 9 me. The inter-stage
coupling between 1st mixer, V3, 9 mec ampli-
fier, V5; and 2nd mixer, V7 consists of tuned
transiormers T1 and T2 which pass ouly aband
of frequencies near 9 mec,

. .
me ig mixed

2.! Lower sideband - the upper sideband of 4. 95
is mixed with 13. 95 mc to obtain the lower
sideband at 9 me. As in the upper sideband
condition, the inter-stage coupling of V3, V5,
and V7 pass only the frequencies near ¢ mec.

™

Up to the input stage of 2nd mixer, V7, the operation
of the HT-32A Transmitier/EXciter is identical on all
bands. The remaining stages "beat" (sum or differ-
erence) the selected 9 me sideband to thedesired oper-
ating frequency. Frequency multiplication cannot be
used since doubiing the frequency would double the
spacing of the sidebands. This would change the rela-
tive frequency of the modulating irequencies when the
signal is detected.

-13-

5-3. 80U METER OPERATION.

The selected sideband (upper or lower) at 9 mc is
amplified by 9 mc amplifier, V5, and fedto the 2nd
mixer V7. On 80 meters, hefergr_ivne oscillater, V6,
has no output and the 2nd mixer, V7, functions as an
additional amplifier, At the 3rd mixer, V8, the side-
band is mixed (difference) with the output frequency of
the VFO, V9. Since the VFO outputfrequency is tuna-
ble from 5. 0 to 5. 5 mc, the difference output of V8 is
the sideband of a.frequency between 3. 500 to 4. 000 me,

5-4, 40 METER OPERATION.

The selected sideband at 9 me 1s mixed (difference)
with a 21, 5 me output of heteredyne escillator V6 in
2nd mixer, V7. The output of V7 i a sidéband at12. 5
me which is applled to the 3rd mixer, V8. In this stage,
the sigual is mixed (difference) with the VFO output
{5. 0 te 5. 5 mc); the resulting sigual is the sideband of
a frequency between 7. 000 to 7. 500 me,

5-5. 20 METER OPERATION.

Operation on 20 meters is essentially the same as
80 meters except that "sum’™ mixing 18 employed in
place of "difference'” mixing at 3rd mixer, V8. When
the VFO cutput (5. 0 to 5. 5 mc) is8 mixed with theupper
or lower sideband at 9 me, the resulting sigual is the
sideband of a frequencybetween 14, 000 mcto 14, 5 me.

5-6. 15 METER OPERATION.

The selected sideband (upper or lower) at 9 mc 1s
mixed (difference)at 2nd mixer, V7, with a 25 mcsig-

Fo o ok A 01T b T : -
nal £rom heterodyne oscillator V8; the output of V7 is

a sideband of a 16 mec signal. This sigual is applied
to 3rd mixer, V8, where it is mixed (sum) with the 5, 0
me te 5. 5 meoutput of the VFO, V9. The resuit of the
mixing action is a sideband of a frequency irom 2L. 0
me to 21, 5 me.

5-7. 10 METER OPERATION.

Four disttnct ranges are provided for ceomplete
coverage of the 10 meter band. Each range utilisesa
separate frequency fromthe heterodyne osciliator, V6,
The operation in the four ranges is as follows:

1. 28 me to 28. 5 me. - The selected sideband at
9 mc is mixed (difference) at 2nd mixer, V7,
with a 32. 0me sigual from heterodyne oscillator
V6. The resulting signal, a stdeband at 23. 0
me {8 applied to 3rd mixer, V8. In this stage,
the sideband at 23. 0 mcis mixed (sum) with the
VFO cutput (5. 0 me to 5. 5 me). The resulting
gignal is a sideband at a frequency between
28, 0 mc to 28, 5 me.

2. 28, 5 me to 29 me. - For this range, the 9 mc
sideband is mixed (difference) with the 32. 5 me

signal from hetercdyne oscillator VB, in 2nd

mixer V7. Theresulting signal, a sideba.nd at

23. 5 mc, 18 mixed (sum)in the 3rd mixer, V8,
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with the 5.0 me to 5. 5 me cutpat of the VFO.
The output of V8 is a sijdeband at a frequency
between 28. 5 mc to 29 mc,

2%mc to 28. 5 mc - As intheabovet two ranges,
the selected sideband of the 9 me sipgual from
V5 is applied to 2nd mixer, V7. Here it is
mixed (differ ence) with the 33 mc output of V6.
The output of V7 is a sidehand at 24 mec. This
signal is mixed (sum) in 3rd mixer, V8, with

the VFO oni-nﬂi' The rnﬂn'lHnn- n-in-n-:l jg g go-

lected sideband at a frequency hetwee 29 me
to 29. 5 mc.

PD

29, 5mceto 30 me, - Foroperation inthis range,
the heterodyne oscillator, V6, injects a33. 5mc
signal in V7 and is mixed (difference) with the
selected sideband at 9 me. The resulting fre-
gquency, a sideband at 24. 5 me 15 mixed (sum)
in V8 with the 5. 0 me to 5. 5 me ocutput of the

SECTION

SERVICE

6-1. TECHNICAL SPECIFICATIONS.

TUBES,.........--.. 17 plus 1 voitage regulater and
2 voltage rectifiers
POWER SOURCE.,. 105-125 volts, 50/60 cycles AC

POWER OUTPUT:

SSB (PEP) . e aeeiamaranrs T0-100 watts
.......................... «a. T0-100 watts
AM(CARRIER). ceeeirasnaraarses 17- 25 watts
AUDIDINPUT.........vcuv. 0, 004V rms minimum
STABILITY ot iiiine i rnnnnnnns 0. 009% maximum
HUM AND NOISE OUTPUT . ... .. Atleast 40 dbbelow
carrier

UNWANTEDBEAT QUTPUT . ... At least 55 db below
carrier

FREQUENCY COVERAGE ...... 80, 40, 20, 15, and
10 meter bands

FREQUENCY SELECTION....... Self contained VFO
DIMENSIONS. .. e v rveernsnnnnnnn. 10-3/8" Height,

16" Deep, 20" Wide
85-1/4 Ibs.

-----------------

6-2. CHASSIS REMOVAL.

The chassis and frontpanel assemblyare removable
as a unit from the cabinet by removing 2 screws at
each Side of the front panel and the 3 screws on the
underside of the cahinet,

6-3. TUBE AND DIAL LAMP REPLACEMENTY.

Access to the dial lamps and all tubes may be cb-
tained by raising the top cover of the cabinet.
4. SERVICING THE HT-3ZA
TRANSMITTER/EXCITER

rl
[+

Throughont the design of the Model HT'-32A Trans-

-14-

VFQO. The output of VB i8 a sideband at.@fre-
quency between 29, 5 mc to 30 me.

5-8. CW OPERATION,

When the FUNCTION control is set to CW or DSB
position it unbalances the "bridged-T" moedulator net-
work, allowing a carrier to be amplified and heterc-
dyned to the desired ocutput frequency. Two sectijons

of the FUNCTION switch bypasses the 4. 95 mc filter
(V2 and agsociated r-1rmlli-rtr\ in the "CW'" or "DSR"

Y& Sadfa ARSUlafThe Laabhaill

position. With these exceptlons CW operation is the
same a8 SSB operation,

5-9. DSB8 (AM) OPERATION.

As in CW operation, the carrier frequency is pre-
sent in the sigual and the 4, 95 me filter is bypassed,
Amplitude modulation of the carrier occurs across
diode modulator V14, The resulting signal is ampli~
fied and heterodyned as in CW and SSB operation.

ATA

mitter /Exciter, full consideration was given to keep
maintenance problems at an abseolute minimum, In all
well designed communications equipments, mainte-
nance and repair problems are generally confined to
the checking and replacement of tubes which may be-
come defective. Malfunctions of this nature are easily
isoclated and corrected, However, it is entirely pos-
sible that a more chscure malfunction may arise. In
this event, ouly thoroughly trainedtechnical personnel
should attempt servicing the unit.

Arecommendedaidfor troubleshooting the HT-32A
Transmitter /Exciter is a general coverage receiver.
This receiver can be used to provide a quick check on
various oscillator circuits inthe HT-32A. Alead con-
nected to the antenna of this general coverage recejver
when placed in the proximity of the oacillator tube in
the eircuit te be checked can determine the presence
or absence of sigual from the stage in question.

NOTE

The frequencies of the various crystals can vary
somewhatfromthe frequencies markedtherecn
The frequencies of all the mixer stages can
also vary to some degree,

If a malfuncticncecurs when operating on one par-
ticular band and mode of operation, the unit should be
checked on all other bands and in all other modes of
operation to 1solate the difficulty. A careful study of
the block diagram (See Figure 11) should give a quick
clue ag to which tubes should be checked. The sche-
matic diagram (Figure 14) voltage chari (Figure 12)
andresistance chart (Figure 13)and the following table
will prove to be a valuable aid in iseclating and cor-
recting a malfunction,
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TROUBLE SHOOTING CHART

Symptom Possible Cause
1\70 ‘iltp'ui‘. a.l_.l'y- bai‘id a:'iy‘ mﬁde Ch%ck 1'?‘1, ‘711, 7?2, ‘v oy ‘775, ‘vﬂ?, ‘v 2y ‘v’-g, ‘rao,
v11l and V12
No outpnt any band SSB only Check V2
No output 80 Mirs. USB Check v4 4,05 MC
18B Check v4 13.95 MC
AM-CW Check V4 13.95 MC
No output 40 Mirs. All Modes Check V6 21.5 McC
USB Check V4 13. 95 MC
LSB Check v4 4,05 MC
AM-CW Check V4 4, 05 MC
No cutpnt 20 Mirs. USB Check V4 4, 05 MC
ISB Check V4 18. 95 MC
AM-CW Check V4 13.95 MC
No outpnt 15 Mtrs. All Modes Check V6 a5 MC
USB Check V4 13.85 MC
1SB Check v4 4, 05 MC
AM-CW Check v4 4, 05 MC
No ocutput 10 Mitrs. All Modes Check V6 Check Xtal frequency of
portion in use.
USB Check Vi 13.95 MC
L3SB Check vi4 4,05 MC
AM-CW Check V4 4,05 MC

Neo Vox Operation

Vox will not drop out

Check v15, v16, V17

Check for Hum V13, v15, V17
Check V15, V16, VIv

SECTION Vi

HT-32A ALIGNMENT PROCEDURES
(Figures 9 and 10 Cover These Procedures)

7-1. EQUIPMENT REQUIRED.

1. RF Signal Generator - Measurements Corp.
Model 65B or equivalent having a 1V RMS out-
put at an impedance of 70 OHMS or less. (A
100 mmf DC blocking capacitor must be placed
in series with the RF lead. )

2. Vacuum tube voltmeter (VIVM) - Hewlett Pack~
ard 41C0A or equivalent having an RF probe good
to 35 MC.

3., Dummy load - 50 chms non-inductive, rated at
100 watts. The dummy loadmay be made up of
carbon resistors, Bird Waitmeter, or equiva-
lent.

4, DC Milllammeter 0 - 300 MA DC,
5. DC Volimeter with 20, 000 ohm per volt sean-
sitivity.

6. Receiver (3-30 MC range)with 50 KC calibra-
tor. (Essential adjustments can be done with
100 KC calibrator. )

7. Audic Frequency Signal Generater covering
range of 100 CPS te 5000 CPS.

8. Ballantine voltmeter or equal capable of read-
ing 2 to 4 millivolt level.

7-2. INITIAL CONTROL SETTINGS.

OPERATION STANDBY (Power on)
FUNCTION DBS
CALIBRATE LEVEL 0
DRIVER TUNING Fully counterclockwise (Closed

gang)
FINAL TUNING ON INDEX (Closed gang)
FREQUENCY Fully counterclockwise (Closed
BAND SELECTOR As instructed
AUDIO LEVEL G
METER COMPRESSION 10
RF LEVEL . 0

7-3. BIAS ADJUSTMENT.

Check the bias voltage before running any extensive
checks with the plate and sereen voltage applied to the
6146 final amplifier tubes. Set BIAS ADJ. for -49V

-15-
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DC +1V with the OPERATION switch at MOX. , FUNC-
TION switch at either npper or lower sideband (zero
signal). Line voltage 117V, See paragraph 4-10 for
additional comments on bilas adjnstments.

7-4., RF ALIGNMENT 2ND AND 3RD MIXER
AND DRIVER S5TAGES.

IMPORTANT: TheRFalignment should onlybe
attempted when an HT-32A Transmitter/Exciter
maMunction has been analyzed and definitely
traced to RF misalignment.

Remove 21, 5, 25, and 32. 5 MC Xtals; Osc. Tube V9;

HV Rect V18; and 9 MC RF cable from SB generator,
7-4-1. 3RD MIXER AND DRIVER STAGES.

Disconnect screen lead of V11 (6146, Final Amp)
from Ing at terminal board on underside of chassis.
Set neutralization ecapacitor C44 and VFO conpling
capacitor C15atmid-capacity, if these components are
new and have never been adjnsted before.

To place the transmitter in operationfor alignment,
set OPERATION conirol at MOX. This places operating
bias on the 2nd and 3rd mixer stages.
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7-4-1, 3RD MIXER AND DRIVER STAGES (CONT.).

ALIGNMENT CHART
Trimmer Coil Signal Approx,
Signal Adjust Adjust Generator Driver
Generator VIVM for for Freq. Tuning
Step| Band Connection Cennection | Maximum | Maximum MC Setting
f1 f2 Dy | Dg
1 80M { HighSide to Pin#1grid of V8 | VI'VM to Pin #5 C26 L7 3.5 4.0 |13} 3.7
(6AHS, 3rd Mixer) Common |gridof V11 (6146 C43 L1t
side to chasgis. (Generator |Final Amp. )
leads must be kept to abso- [Common to
lute minimum to prevent re- | chassis.
generation. )
2 40M | Same as step 1. Same as step 1. C25 L6
C42 L1¢ 7.0 7.3 |09 |41
3 20M |Same as step 1. Same as step 1, ca2 L5 14.0 |14. 351, 1} 3.7
C38 L9
4 15M |Same as step 1. Same ag step 1. L5 21. 0 1.8
LG
5 10M |Same as step 1. Same as step 1. C2ao L4 28.0 |29.7 (1,21 4
C35 L8

7-4-2., ALIGNMENT PROCEDURE.

1.

The 3rd mixer and driver stages alignment pro-
cedure for 80, 40, 20 and 10 meter bands, is

esgentially the same, differences beingonly in |

frequency used and adjustment location which
can be obtained from the chartabove. The fol-
lowing is the alignment procedure for 80 me-
ters. Preset the Initial Control Seftings with
the BAND SELECTOR set on the band being
aligned (BOM).

(2} Settrimmers (C26and C43)to mid-capacity.

(b) Preset slugs (L7 and L11} to their maxi-
mum ijnductance if they have never been
previously aligned.

{c) Set the DRIVER TUNING to D; (1.3 on
Knob),

{@) SettheR. F. Generatortof; (3. 5 MC)using
sufficient generator output toobtain aread-
able indication on the VI'VM, X 1V out of
the signal generator does not provide a
VIVM reading proceed with slug adjuet-
ment below.

fe) Carefullyadjust eachslug (L7 and L11)for
maximum defiectionon VIVM. Userefer-
ence voltage on VI'VM of approximately
20V RMS,

) Adjust the output frequency of the R. F.
generator to fy (4.0 MC) using sufficient

generator output to obtain about 20V RMS

at the grid.

(g) Tune DRIVER TUNING for maximnm de-
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@)

flection on VI'VM. Driver tuning setting
should be approximately Dy (3.7 on the
Knob).

Adjust trimmers (C26 and C43) for maxi-
mum defiection on VIVM.

Repeat steps (¢) thru (h) until the adjuet-
ments result in noappreciable increase in
grid voitage. The band is then correctly
tracking with maximum output.

2. The 3rd Mixer and Driver Alignment procedure

for 15M is slightly different, since the 20Mand
15M bands share the same coil. The following
is the alignment procedure for 15 meters.

(a) Align 20 meter band as outlined above.
(o) Set BAND SELECTOR at 15M.

(¢) SettheR. F.generater atfy (21. 0MC) using
sufficient generator output to obtain about
20VEMS at the grid of the final amplifier.

(@) Tune DRIVER TUNING for maximum de-
flection of VIVM, Driver tuning setting
should be approximately Dy (1. 8 on the
knob). '

(d) Adjust slugs (L5 and L9) for maximum de-
flection of VIVM. X additinnal gain is
obtained with this adjuetment, repeat 20
meter trimmer alignment at 14. 35 MC and
check 14,3 MC for uniform gain on 20M

| ST |
Mallil.

() Repeat above procedure until no further
gain can be cbtained on both bands.
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7-4-3. 2ND MIXER STAGE.
ALIGNMENT CHART
Trimmer| Slug Sigual
Signal Adjust | Adjust Generator VFO
Generator VIVM for fpr Freq. Freg.
Step| Band Connection Connection Maximum {Maximam MC) MC)
' £, f,
i 2
i i i i L23 7.2 | 12.5 7.2
1 40M | Highside to pin #1 grid of V1 | VIVMtopin#5grid
(6AHS6, 2nd Mixer), Commoen of Vil (6146, Final
gide to chassis. Amp. ). Commonto
chassis.
2 i5M | Same as step 1. Same as step 1. ca01 21.0 |16. 0 21. 0
3 10M | Same as step 1. Same as step 1. C78 20.0 1235 29, 0
ri -
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7-4-4, ALIGNMENT PROCEDURE.

The 2nd mixer alignmentprocedure must follow the
sequences shown in the chart, since the setting of the
coil inductance on 4 0M must precede the trimmer ad-
justments on 15M and 10M bands. The following is
the alignment procedure for 40 meters.

1. Set BAND SELECTOR at 40M.
2, Set trimmers C201 and C78 at mid-eapacity.

3. Set slug (L23) at i's maximum counterclock-
wise position (minimum induetance),

8. Adjust mixer coil slug L23 for maximum de-
fiection on VT VM,

9. Proceed with the alignment of the 2nd mixer
stage on 15M and 10M using the chart and the
above procedures used on 40M.

NOTE

The above aligument data for 10M 2nd mixer
adjustment covers the 28. 5-29, 0 MC 10M seg-
ment (32, 5 MC Xtal) supplied with the HT-32A
Transmitter /Exciter. For alignment instruc-
tions covering the use of other 10M 0. 5 MC
segments, refer to SEGMENT ALIGNMENT
for 10M BAND in paragraph 4-7,

4. Set Sigual generaior at f; (7.2 MC) with suf-
ficient output to permit setting the driver The 2nd mixer plate frequency ffz) for the various
tuning to resonance, crystals used on the 10M band are a8 follows:
Trans. Freq.range | Xtal freq. | 2nd Mixer freq, (fz}
5. Adjust DRIVER TUNING for maximum de-
flection on VTVM. 28. ¢ - 28,5 MC 32, ¢ MC 23. 0 MC
6. Set VFO dial to 7. 2 MC, 28.5 - 29. 0 MC 32, 5 MC 23, 5 MC
7. SstR. F. generatorat fy (12. 5 MC). Set gener- 29,0 - 29 5 MC 33.0 MC 24. 0 MC
ator output for approxizmately 20V RMS at the
final grid while making aligument adjustments. 28.5 - 30. 0 MC 33.5 MC 24, 5 MC
7-5. HETERODYNE XTAL OSCILLATOR ALIGNMENT.
ALIGNMENT CHART
Band VIVM Trimmer Coil Injection
Step | Selector Connection Adjustment Adjustment Level
1 15M VIVM to pin #1 of V7 (GAHS, L22 0. 25V RMS
2nd Mixer), Commoen side to
chassis,
2 40M VTVM to pin #1 of V7 (6AHS, C66 0.5 VRMS
2nd Mixer). Common side to
chassis,
3 10M VTVM te pin #1- of V7 (6AHS, C64 0. 5 VRMS
2nd Mixer), Common side to
chassis,

7-5-1. ALIGNMENT PROCEDURE.

The heterodyne crystaloscillator aligument proce-
dure musifollow the sequence shownin the chart, since
the setting of the coil indnctance on 15M muast precede
the trimmer adjustments on 40M and 10M bands, Set
RF LEVELat 0, FUNCTION switchat DSB, and OPER-
ATION switch at MOX,

1, Set BAND SELECTOR at 15M.

2 Adjust Xtal Osc coil slug (L22) for 0, 25V RMS
on the gentle slope gide of resonance,

3. Bet BAND SELECTOR at 40M,

4.  Adjust Xtal Osctrimmer C66 for 0, 5V RMS on
the gentle slope side of resonance,

5. Set BAND SELECTOR at 10M.
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6. AdjusiXtal Osc trimmer C64 for 0. 5V RMS on
the gentle slope side of resonance,

7-6. VFO CALIBRATION ALIGNMENT,

The VFO unit has heen carefully aligned and temper-
ature compensated at the factory. Before touching up
trimmer C3 or coil 11, checkthe dial calibration at the
100KC points. H all points fall to one side of the
pointer, resst the pointer position. I the calibration
""runs out” across the dial, proceed as follows:

1. Set OPERATION control at STANDBY.

2  DPlace theantenna lead of the receiver near the
VFO unit and set the receiver at 5. 0 MC with

the 50 KC ealibrator. Receiver BFO turned off.

8. Tune the VFO unit to 4000 KCon 80M,
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4,  Adjust slug L1 for zero-beat. 7. Adjust air trimnier 'C3'for-zero'beat,
5, Set thereceiver to5. 5 MC with the 50 KC cali- 8. Repeat steps 2, 3, 4, 5, 6, and 7 until call-
brator at zerc beat. bration is obtained at either end of the dial
scale.
6. Tune the VFO unit to 3500 KCon 80M.
7-7. RF ALIGNMENT 9MC AMPLIFIER STAGES.
Signal Signal
Generator Generator VITVM Contrel
Cennection Frequency Connection Setting Remarks
High Side to Pin #1 9 MC VI'VM RF probe topin 45 | BAND SELECTOR,20M. | Remove OSC. tubes
Grid of V3 (6AH6, | (Unmod.) Plate of V7 (6AH6, 2nd | OPERATION, Standby. | V1, V4, Peak upper

1st Mixer) Com-
mon to chassis.

Mixer.) Common side to
chassis.

RF LEVEL, 10. (Al
other controls at initial

and lower tore ad-

control setting. )

justments of T1 and
T2 for maximum de-
flectlon of VT VM.

{1V BRMS)

7-8. CARRIER OSC. AND SIDEBAND

SWITCHING OSC., ALIGNMENT.

The carrier osciliator and sideband switching oseil -
lators are provided with minor frequency correction
trimmers which permit setting eachoscillator toexact
frequency. The object of the oscillator frequency ad-
justment in the sideband generator unit is toprovide a
carrier signal frequency of exactiy 9000 KC This is
accomplished by heterodyning the carrier oscillator
frequency (4950KC} with either the 4050 KCor 13, 950
KCsideband switching oscillater to produce a 9000 KC
signal at the output of the sideband unit.

7-8-1, CARRIER OSCILLATOR,

Ordinarily the carrier oscillator will not require
adjustment in the field ¥ the 9 MC signal is not on
frequency, adjust the sideband switching osciliators
only. In cases where the carrier oscillator frequency
must be set, proceed as follows:

1. Setthe OPERATION switch at the MOX posi-
tion,

2. Set the FUNCTION switch at DSB.

3. Tune up the transmitter on 80M into a dummy
lead.

4, Reset the FUNCTION switch for either USB or
LSB.

5. Set the two CARRIER BAL. trimmers on the
sideband unit for maximum carrier level and
if necessary detune with the DRIVER TUNE
control to prevent over-driving the final.

6. Adjust the CARRIER FREQ. trimmer (C-111)
for maximum carrier level, again detuning
with the DRIVER TUNE control to prevent driy-
ing the final stape into a saturation outpnt.

7. Set the carrier level with the DRIVER TUNE
control for 50V RMS across the dummy load,
oruse the output meter on the transSmitter tak-
ing care te avoid driving the final inte the sat-
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NOTE.

NOTE.

10

NOTE.

11,

7-8-2.

uration level. Set the cutput meter sensitivity
for zero DB

Decrease the carrier osciilator frequency by
turning the CARRIER FREQ. trimmer until the
carrier level drops 20DBto 30 DB

The carrjer oscillator frequency may not fall
exactly on 4950 KCwhich is stated in the man-
ual as the nominal frequency.

Rebalance for maximum carrier suppression
with the carrier balance trimmers. Retune
the driver stage and check the low frequency
audio response. Use a 50V RMS RF ocutput
level at 1000 CPS audio reference frequency.
The low frequency response for -3 DB will fall
between 500 CPS and 650 CPS.

The low frequency audio response is directly

governed by the CARRIER OSCILLATOR. freq-

uency. The carrier frequency is set in this

manner to insure carrier suppression of 40 DB
or more after a 30 minute warm-up.

Check theaudic frequency response at the high
end of the range, The cutput level should fall
-3 DB at 3000 to 4000 CPS. I adjustment is
required, adjust the AM coil (L-102) for the
correct response,

A change in the AM coil adjustment will gener-
ally require an adjustment of trimmer C-146,
in order to repeak the carrier level ocutput for
DSB or CW operstion,

After the carrier frequency has been set, it is
nownecesgary to adjust the sideband switching
oscillators for exactly 9000 KC from the side-
hand unit as described in par. 7-8-2,
SIDEBAND SWITCHING OSCILLATORS.
Set band switch st 80M.

Disconnect shielded cable from sideband unit
at main chassis connector.
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3. Piace antenna lead of receivernear the center
terminal of the shielded plug and set the re-
ceiver at 9000KC, with the crystal calibrator,
Receijver BFO turned off.

4, Set the FUNCTION switch at LSB,

Adjnst LOWERSB osc. trimmer (C130)forzero
beat.

-t

the FUNCTION switch at USB.

-

e

oh
h
[72]

-3
o
mﬁ’

djust UPPERSBosc trimmer (C123) for zero
at.

NOTE: It may be desirable to unbalance the carrier
balance adjustments slightly to cbtain a higher signal
level for the receiver.

7-9. SIDEBAND BALANCE ADJUSTMENT,

The SB BAL control is a potentiometer (R-135) in
the cathode circuits of the 4, 05 MCoscillatorand 13, 85
MC oscillaior (V4) stages. This control is utilized to
maintain sideband amplitude symmetry and may naot
require adjustment throughout the use of the HT-32A
Transmitter-Exciter, However, if adjustment isnec-

esgary, proceed as follows:

1. Tune the HT-32A Transmitter-Exciter for SSB
operation, using a 1000 CPSaudio tone.

2. Set the FUNCTION switch at "UPPER SIDE-
BAND" and note the reading of the front panel
meter. Set AUDIOLEVEL control for approx-
imately mid-scale reading.

3. Set the FUNCTION switchat " Lower Sideband”.
The meter indication for both "UPPER" and
"LOWER SIDEBAND" should be essentially the
same. Any difference in output between the
4, 05 MC oscillatorand13. 95 MC oseiliator can
be compensated by adjusting the SB BAL con-
troi. Rotating the 3B BAL control will increase
the output of one sideband and decrease the other
simultaneously. Consequently, it is necessary
toalternatebetweenthe"UPPER" and"LOWER
SIDEBAND'" positions of the FUNCTION switch,
checking for equal output, while adjusting the
SB BAL control.

4, There is a slight interaction between the SB
BAL adjustment and SB frequency adjustment,
hence a relatively large change in one will
affect the performance of the other. If a large
correction in sideband balance is required,
check the sideband switching oscillator fre-
quency adjustment again.

7-10. NEUTRALIZATION OF FINAL AMPLIFIER,

Although a sigual generator is used here for this
adjustment, the carrier on DSB or CW gencrated by
the transmitter may beused ¢n the 10M and15M bands.

1.  Connect sigual generator to pin #1 of V7 (2nd
mixer) through 100mmf capacitor., Common
side to chassis.

2. Connect dummy load to transmitter output.

3. Remove heterodyne ¢scillator tube (V6) and 9
MC output cable from sideband generator unit.

4,  Connect 0-300MA milliammeter inH. V., plate
leadbetween the filter capacitor (C80)andshunt
feed choke (L16).

5. InsertHvVrectifier andreconnect screensupply
lead.

6. Bet neutralizing capacitor at mid-capacity.

7. Set OPERATION switch at MOX. and frequency
dial at mid position.

8. Set BANDSWITCH at 10M, signal generator at
23 MC and adjust DRIVER and FINAL TUNING
for maximum output. Set sigual generator out-
put for 150-175 ma plate current.

9. Tune FINALTUNE control for plate current dip
and observe oufput meter, Adjust neatrali-

zation capacltor until the gutput meter passes

through maximum at the same time the plate
current passes through the resonant dip.

10, Set BANDSWITCH at 15M, sigual generator at
16 MC and repeat the above procedure.

11. If the neatralization capacitor setting does not
change, the adjustment is complete. If asmall
change in setting occurs, set the capacitor half
way between the two settings and recheck with
this compromise setting.

7-11. CARRIER BALANCE ALIGNMENT.

The CARRIER BAL C116and C116areair trimmers
located at the top side of the sideband generator unit,
The adjustment of trimmer €116 tunes the Bridged T
ceoil to resonance and the adjustment of trimmer C118
adjusts the phase of the Bridged T network so that the
carrier frequency is balanced out, when operating in
either side band position cof the FUNCTION switch.
The best working carrier balance adjustment will be
obtained if adjustment is made after the transmitter
has reached a normal operating temperature, which

alley in aheote 9 4

Th e,
isu -.'mu;_y in about 2 to 3 hours.

1. Tune the HT-32A Transmitter /Exciter for DSB
operation.

2.  Set FUNCTION switchto one sideband position,

3. Adjust C116 and C118 systematically for maxi-
mum ecarrier suppression. (Minimum output
meter reading. )

4, Set FUNCTION switch to the other sideband
position.

5. Re-adjust C116 and C118 until the maximum
carrier suppression is equalized in both side-
band positions.

7-12. VFO INJECTION ADJUSTMENT.
This adjustment is a coupling trimmer in the out-

put of the VFO unit which governs the amount of VFO
injection voltage applied to the 8rd mixer stage.
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1, Set BAND SELECTOR 2t 15M.

2, Set VFO dial to 21, 33 MC.

3. Tune the HT-32A Transmitter/Exciter for DSB
operation into 50 chm load

4. Disconnect 9 MC cable input from SB generator.

3.  Adjust VFO coupling trimmer (C15) for 0.1
RMS RF output across 50 ohms,

6. Connect VI VM probetopin #1 grid of V8 (BAHS,
3rd Mixer). The injection voltage will be ap-
proximately 0. 3 to 0. 4V RMS, If below 0.3V
check sereen and bias voltages on tubes V8 and
V1Gand checktubes V8 and V10 for malfunction,

7. Replace 9 MC cable inputfrom SB generator and
tune for maximum saturated power output,
which shouldbe at least 60V RMS aeross 50 ohm
load

7-13. 10 M TRAP COIL ADJUSTMENT.

El

This adjustment should be made with a 33, 5 MC
crystal in the 10 meter heterodyne osc, xtal socket.
If the 33.5 MC =xtal is not available to the aperator,
the 32. 5 MC xtal supplied with the HT-32A Trans-
mitter/Exciter may be used to adjust the trap coil.
However, when higher frequency xtals are installed,
the trap coil must then be reset as outlined below.

1. Preset the trap trimmer (C-77)to minimum
capacity (slot toward center of RF deck), See

Figure 6,

Preset the trap coil slug (L-24) for minimum
inductance (maximum counterclockwise),

Tune the transmitter for CW operation on the
10M band.

-

Adjust DRIVER TUNING and FINAL TUNING for
the spurious oufput. (33. 5 MCXtal - VFQfre-
quency 28,0 to 28.5 MC, )

Adjust trap ceil slug L.-24 for minimum cutput.

Increase trap trimmer capacity slightly, and
reset the trap coil slug for minimum output.
Use just enough capacity in the traptrimmerto
aobserve two resonant dips in the spurious output
when the trimmer is rotated through minimum
eapacity.

Set FUNCTION switch at DSB,

Tnne DRIVER TUNING and FINAL TUNING to
desired frequency between 29. 5 - 29, 7 MC.

Readjust 10M 2nd mixer trimmer {C-78) for
maximum output with RF LEVEL slightly ad-
vanced,

Sst FUNCTION switch at LSB,

M "o
Retune

for spurious output.

ALk ¥ it

Adjust trap coil slugfor minimum spurious out-
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put and repeat'stepl0tobe ‘surethe mixer stage
is resonant.
14. When crystalsother than the 33. 5 MCcrystals
arenow usedan the 10Mband, it is only neces-
sary to adjust the trap trimmer, The trap coil
adjustment i5 left as adjusted for the highest
frequency crystal,

7-14. 18 MC TRAP.

The 18 MC trap provides additional suppresgsion of
a 28, 000 KC, 29, 000 KC, 30, 000 KC and 3i, 000 KC
spurious signal, generated by the 2nd harmonie of the
9 MC sideband-generator signal beating with the 2nd
harmonicof the 23 to 24, 5 MC 2nd mixer output. This
spurious signal level becomes cbjectionable when the
transmitter is over-driven aon CW or SSB. The trap
will help to maintain the 50 DB spurious rejection level,
but over-driving the equipment is still to be avoided.

7-14-1. 18 MC TRAP COIL ADJUSTMENT.

To check or adjust the 18 MC trap, tune up the
transmitter on either 28, 000 KC or 29, 000 KC inthe
CW position of the FUNCTION switch (key closed).
Leave the RF LEVEL control set for saturated output,
zero the ouiput meter with the METER COMPRES-
SION control, and open the key. Remove the VFO tube
V9 (8CB6) and then close the key, If the output meter
indicates a spurious signal above the 30 DB point, ad-
just the trap core (L27) for minimum meter reading,
At reasonable drive levels, the spurious level will re-
main 50 DB or mere below the maximum fundamental
signal power cutput when the trapis praoperly adjusted.

7-15. 9MC GAIN ADJ. ON SIDEBAND UNIT,

This control (R-161)is locatedon the sideband gen-
erator unit and is accessible at the top of its chassis,
The control sets the gain of the 9 MC amplifier and is

considered a factory adjustment which will generally

not require adjustment unless extensive service work
has been done on the equipment.

Before changing the adjustment, check the perform-
ance of the transmitter as foliows:

1. Tuneup the transmitter on single sideband uging
a dutniny load, Witha 1000 CPSandio oscilla-
tor, meagurethe audio signal level atthe mic-
rophone cannector for peak or saturation power
ocutput on each of the bands, AUDIO LEVEL
control should be set at 9.

The audio gignal level at the micruphone input
should run bstween 2 to 4 millivolts RMS for
saturation or peak power output. Should any
one band require substantially more audio sig-
nal level than the rest, re-checkthe alignment

Loy =m
1

i,

1 that
If the audio level required is wniformiy higher
on all bands, advance the 9 MC amplifier gain
adjustment to bring it inte agreement with the
level specified in step 2, If the audiolevel re-

* * *, B
quired rumg less than 2 millivolts, the gain is

excessivelyhigh and will notpermit the carrier
suppression and unwanted sidebandto reach 50
DB below maximum output. In this casereduce
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the galn setting accordingly.
7-16. CRYSTAL FILTER ALIGNMENT,

Due to the specialized techniques and test equip-
ment required it is recommended that realignment of
the filter units (FL1 and FL2) be handled through the
company servicedepartment, The operationof the fil-
ter can be checked out asfollows to deter mine whether

the filter requires realignment,

1. Tune up the transmitier for single sidehand
operation into 2 50-ohm load,

2. With a 1000 CPS audio generator, adjust the

transmitter output for zero DB reference on the
output meter with the METER COMPRESSION
set for maximum meter sensitivity, This will
permit operating the {ransmitter well below the
Saturation output level.

Hold the generator output voltage constant and
check the transmitter ouiput at 650 CPS and
3000 CPS. The transmitter output should not
drop below approximately 3 DB at these ex-
tremes of the audio passband. K the trans-
mitter output vs frequency is tilted, the cor-
rection may be made by adjusting the PASS-
BAND trimmer (C-121)located on the top deck
of the sideband unit,

NOTES ON RTTY OPERATION OF THE HT-32A TRANSMITTER/EXCITER

GENERAL.

The Model HT-32A Transmitter/Exciter has the re-
quired keying circuit brought cut at the rear chassis
apronon & three-circuitjack marked FSK. The trans-
mitter may be set-up for teletype operation hy con-
necting a polar relay or polar key board to the three-
circuit jack and shifting the frequency of the 13. 95 MC
side-bandswitching oscillator in the side-band gener-
ator unit. The signal may be directly shifted 850 CPS
by resetting the frequency adjustment trimmer marked
LOWER SB. U the transmitter is tobe used for RTTY
andthe other normal modes of transmigsion, it will be
better to build-up a simple adapter unit with a separate
trimmer set for the required shift in frequency and
leave the LOWER SB trimmer adjustment in the trans-

L ea L] e ATémmnad
mitter unaltered.

THEORY OF OPERATION.

The sideband switching oscillators (tube V4) operate
at either 4.05 MC or 13.95 MC depending upon which
side-band is to be transmitted. When either of these
twofrequencies are mixed withthe 4. 95 MC signal, the
resultant is a 9.0 MC signal at the output of the side-
band generator unit,

If the frequency of one of the oscillators is shifted
850 CPS lower in frequency, then as both oscillators
are keyed alternately by a2 RTTY keyer, the required
frequencyshift carrier will be obtained, On 80 and 20
meters, the shifted signal is lower than the indicated
VFQ dial but as additional frequency conversion is
employed on 40, 15, and 10 meters, the frequency
shift reverses, hence, on 40, 15, and 10 meters the
shift is higher,

To disable either of the twa oscillator sections of
tube V4, blocking bias is applied to the grids via the
bandswitch and function switch for normal operatmn

Whaw ahosedies Acvan A o

when changing over to RTTY, the keying plug is in-
sertedat the FSK jack and thekeying circuit takes aver
the switching function of the side-band switching os-
cillators. Note thst the keying plug must be removed
to return the fransmitter to normal operating modes.

-23.-

It isnot important theoretically which of the two os-
cillators is changed infrequency from the factory set-
ting, however, the higher frequency oscillator (13,95
MC marked Lower SB) can he more readily shifted
with negligible loss of output. Trimmer C130 is used
to accomplish this shift. When the trimmer is moved
for RTTY, it must be returned to its original factory
setting for normal operating modes. See paragraph
T7-8-2. It is suggested that a plug-in trimmer be em-
ployed to obtain the shift.

PROCEDURE.

1, The adapter unit may consist of a 9-pin test
socket adapter (PecoModel TB 89) andceramic
irimmer capac1tor (1.5-7 mmf NPO - Erie
Resistor Co. Style 555-07), Soider the trimmer
between terminals 5 and 7 on the Peco test

socket adapter,

Remove side-band switching oscillator tubhe V4
(12AT7) (See Figure 9 for tube location) and plug
adapter into the socket, Insert fube in adanter

socket.

3. Wire the three-circuif plug to polar relay or
polar keyhoard. The sleeve of the plug is wired
to the movable contact, the ring to one fixed
contact, and the tip to the remaining fixed con-
tact, Insert plug in FSK jack.

With FUNCTION switch at DSE and QPERATION
switch at MOX, tune up the transmitter on fre-
quency as you would for CW operation. Manu-
ally operate the keyer circuit tokeyonthe 13,95
MC oscillator and adjust the adapter trimmer
for the 850 CPS shift, To determine which os-
cillator is working for this adjustment, listen
to the beat note in a receiver and touch the
adapter trimmer, I the 13.95 MC oscillator
is operating, the pitch will change when the
finger increases the circuit capacity.

To return the transmitter to normal modes of
operation, remove both the FSK plug and the
adapter unit and replace the tube and shieid.
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SERVICE PARTS LIST

Schematic Hallierafters Schematic Hallicrafters Schematic Halllcrafters
Symhel Descrimption Part Number Symbol Desgcription Part Nomber Symbcl Description Part Number
CAPACITORS (MAIN CHASSIS) CAPACITORS %IJ?EB% GENERATOR *RESISTORS (MAIN CHASSIS) (CONT)
ASSE GO

c1 12 mmf. , 5%, N1500; Cer. 479-015120 R45 L, 2K ohm 451-3562122

c2 12 mmd. , 5%, NPQ; Cer. 491-005120-22 C102, 105 R46,72, 74

Cc3 2.6-13 mmf, ; Trimmer 048-200376 0.001 mid., 20% 500V.; 220K obm, 1/2W 451-252224

c4 18 mmf,, 5%, NB0O; Tub. Cer. Disc 047~ 100503 R48 820K ohm, 1/3W 451-252824
Cer. 481-005180-42 i3 it mid. , 350V.; Eiectro- R4DA,B 5/10 megohm; Variable, VOX

€5,6 1000 mmi. 5%, 300V.; Iytic 045-200415 and CW DELAY controls 025-201807
Mica 047-100623 C104, 106,110, 122 124, 127 131,134, R52,64 1.5K ohm 451- 352152

€7,9  0.01 mid., 10%, 300V.; 135, 136, 140, 142, 143, 145, 147, 148, R56,60 1 megohm, 1/3W 451-252105
Mica 470-643103 150, 151 R61 5K obm; Variakble, BIAS AD-

c8, 10,51, 32 60,61, 84,86 87,88 0.005 mid. | 20%; Cer. Disc 047-100442 JUST control 035-201579
0. 01 mifd., 500V.; Cer. c1o07 0.02 mid. , +80-20%, 500V, R62 3.9K chm 451-252392
Disc 047-100224 Cer, Disc 047 - 100242 R63,60 8, 2K ahm 451-352832

C11 § md. , 10%, NPO; Cer. 451-006CE0-22 c108 10 mid., 150Y.; Elsctro- RE5 1 megchm 451-352105

C12,14 47 mmi.; Part of T3, Not iytic 045-200307 RE6 2K ohm, 8W 024-101250
Available Separately = ---------- C109 0.023 mid., 10%, 200V.; R67,88 220K chm, 2W 481-652224

c13 470 mmt.; Part of T3, Not Molded Paper 499-014223 R71 10K okm, 5%, 1/2W 451-261103
Available Separately ~ ---------- 111,121,123 R72 4.7K obm, 5%, 1/2W 451-251473

Cc15 1. 5-7 mamd, ; Trimmer 044-100457 5-25 mmf, ; Trimmer 044100478

C18 30 47 mmi,, 10%, N750; Cey. 491-106470-95 C112 33 mind, , 5%; Duramic 482-152330 *RESISTORS (SIDEBAND GENERATCR

C17 18,29, 31, 37,46 47, 48,50 82 C113 120 mmi_ | 5%; Duramic 482-182121 ASSEM)

83, 72 73 90 91 92 93 94 95, 97 205

Cll4 68 mmi, , 2%, N3G; Tub.

206 b.005 mid, , 20%; Cer, Dlsc 047-100442 Cer. 461-054680-32 R10Y, 130 144, 147
C19,75 0.005 mfd., 20%, 1KV.; C115 18 mmd., 5%, N80; Cer. 491-005130-42 47K ohm 451352473
Cer. Disc 047-100623 C118,118 R102, 103,155
C20,22, 25,26, 35,38, 42 43 2-13 mmf., Trimmer 048-200318 470K obhm, 1/7W 451-252474
5-25 mmf. , NBO; Trimmer C117 39 mmf,, 5% Duramic 462-162300 R104, 105,114, 118, 133138, 153
Strip (4 Sectlco) 044-200484 c119 390 mmf, , 5%; Duramuc 481-162391 100K chm, 1/2W 451-252104
C21,36 150 mmf,, 2%, Duramic 482-161151 €120 125,128 R106, 141, 162
€23,39 82 mmf,, 5%; Cer. Disc 491-155820-63 18 muni., 5%, NPO; Tub. 4,7K ohm, 1/2W 451-262472
C24,41 240 muaf. | 2%; Mieca 470-231241 Cer. 481-105180-22 R107, 108, 146, 152
c21 47 mmi, , 2%; Cer. 491-024470-22 ©126,129 1 megohm, 1/2W 451-252105
C28A,B,C,D 43 mmt. , 5%, NPO; Tub, R109  3.9K chm, 1/2W 451-252992
Variable Capacitor; DRIVER Car. 491-125430-22 B110 1 megohm; Variable, AUDIO
TUNE 046~ 400453 C130 3-12 mimnf. | NPO; Trimmer 044-200463 LEVEL control 025-301414
C33 33 mmd. , 3%; Cer. 491-024330-22 C132 47 mmf., 5%, NPOQ; Tub, RI11, 125 132 129,151, 160
Cc84 0.0027 mid., 20%, 1KV, Cer. 491-135470-22 0K ohm, 1/2W 451-252224
Cer. Disc 047-200524 CI33 0,01 mifd., 500V., Cer. R112, 116,117, 134, 145, 148
c40 2000 mmf, ; Feed-thru, Disc 047-100224 10K chm 451-352105
Mica 047-200660 €137,139 R113 470K chm 451-352474
[of T 2-13 mmf. ; Trimmer 048-200316 5§ mmi, ; Part of T1, Not R115  2.TK ohm 431-352272
C45 100 mmef., 10%, N750; Available Separately  ~emmmm--ee R119, 131 138,137
Cer, 491-126101-95 C138, 141 2.4K ohm 451-352222
53,54 0.001 wfd., 3KV.; Cer. 100 mmi, ; 10%, N750; Cer, 491-126101-95 R120  2,7K chm, %%, 1/2W 451-251272
Disc 047-100397 C144 100 mmf , 5%, NPO; Cer. 491-065101-22 R121 12K ohm, 5%, 1/2W 451-261123
821 Variable Capaeitor, FINAL CI146  8-530 mmf., N750; Trim- R122,127 154
TUNE 048-400386 mer 044-200484 X ohm, 1/2W 451-252102
58 390 mnf, ; Toothpick 047-100668 CI49 5 mmf., 10%, N750; Cer.  491-105050-95 R12% 1.1 megohm 023-100127
C57 220 mmi, ; Toothpick 047-200596 Ri24 230K ohm, 5%, 1/2W 451-251224
C58,59 270 mmf., 2%; Fixed 470-221271 *RESISTORS (MAIN CHASSIS) R126 470 chm, 1/3W 451-262471
CB4 5-25 mmd. ; Trimmer 044-100473 R128 180 chm 451-352181
CB5 38 mud. , 2%, NPO; Tub. RI,8, 382 RI2®  4.7K ohm 451-352472
Cer, 491-124300-22 47K ohm, 1/7W 1-252473 R135 5K chm; Vari=ble, SIDEBAND
ol ] §-60 mmf,, N750; Trim- R2,13,15 AMPLITUDE BALANCE control 025-201392
mer 044-200437 22K ohm 451-352223 R140  2.2K ohm, 1/2W 451-252222
o7 43 mmf,, 5%, N750; Cer. R3, 55 58 R142 470 chm 451- 352471
Tub. 491-105430-95 4. 7K chm 451-352472 R143 100K ohm 451-352104
[o::1 5 mmf., 10%, N750; Cer.  491-106050-85 R4 1K ohm, 1/2W 451-252102 R149 50K ohm; Variable, CALI-
C§9,70 58 mmf, ; Part of T2, Not RE 3.9K ochm, 1/2W 451-252292 BRATE LEVEL control 025- 3014158
Available Separately =~ sweece---- R7,25 220K ohm, 5%, 1/2W 451-281224 R150 22K ohm, 5%, 1/2W 451-251223
o33 68 mmf., 5%, N750; Tub. RO,50 47K obm 451352473 R158 820K chm, 1/2W 451-252824
Cer, - 491- 125680-55 RS, 19,31, 38,39 R157 1.8 megohm, 1/2W 451-252185
CT4 300 mmf, | 2%; Mica 470-231201 1K ohm 451-352102 R158 120K ohm, 1/3W 451-252124
c76 68 mmf, , 5% Cer. 491-125680-63 R10,28, 47, 59 R158 1 megohm; Variable, RF
C77,74,201 100K ohm, 1/2W 451-252104 LEVEL control 025-201416
1,5-7, 8-50, 1.5-7 mmt, ; R1l 38K chm IW 451-652393 R161 300K ohm; Variable, GAIN
Tricamer Strip {3 Sectmn) 044-200474 Ri2 12K chm, 2W 451-642123 LEVEL control 025-201426
C79A B R16 10K ohm, 5% 451-351103 R183 560 ohm, 1/2W 451-252561
60-40 mfd,, 475V.; Electro R17,18,51
Iytice 045-200226 100 okm 451-352101 *Resistors are 10%, 1 watt, unless otherwise noted.
80 10 mfd., 1KV, ; OllFilled  046-300§33 R20 8,8K chm, 5%, 2W 451-851632
C81,82 0.01 mifd, , 1KV.; Cer. Disc 047-200598 R21 1, 2K chm, 5% 451-351122 TRANSFORMERS AND COILS
C85 0.2% mid., 200V, ; Molded R22 5,.5K chm, 5%, 1/7W 451-251562
Paper 499-014224 R23 50K ohm, METER L1 Coll Assem,, VFO 051-202180
C88, 204 COMPRESSION 025- 301413 L2 Cheke, VFO Filament 053-200359
0,1 mfd., 200V.: Moided R24 22X ohm, 1/3W 451-262223 L3,13 Choke, RF (2.5 UH) 053-200335
Paper 489-014104 R26 18K ohm, 5%, 1/2W 451-251183 L4,8  Coil, RF (10M) 051-202015
C98,90 40 mfd., 150V.; Elactrolytic ¢45-200509 R27 33 ohm, 5%, 1/2W 451-251123 L5,9  Coil, RF (15-20M) 051-202688
C202  Varnable Capacitor, Trim- R28 10K ohm, 1/2W 451-252103 L8,10 Coil, RF (403) 051-202017
met 048-200375 730 220 chm 451-352221 L'?, 11  Coil, RF (60M) 051-202018
C203  Variable Capacitor, FRE- R33,34 470 ohm 451-352471 L1%2,14 Choke, Parasitic Suppressor  053-200417
QUENCY 048-300143 R35 27K ckm 451-352273 L15 Choke, Fllament 053-200350
€207 120 mmif,  2%; Duramic 482-181121 R36 100K chm 451-352104 L16 Choke, RF; Final Plate 053-200426
©208,209 40 1, 5K ohm, 5%, 10W 453-081152 L17 Coll, Floal Fank 051-302228
15 mmf, , 2%; Duramic 483-131150 ndl 2, 5K ohm, 5%, 10W 453-061252 L1 Choke, RF; Safety 053-100160
R42,53 1 megohm; Variable, VOX 118,20 Coll, Xtal Osc. Grid {15 &
and ANTI-TRIP SENSI- 40M) 051-202251
CAPACITCRS (SIDEBAND GENERATOR TIVITY ceotrols £25-201137 Lal Coil, Xtal Osc. Grid {10M) 051-202250
ASSEM) 43 4.7 megohm, 1/2W 451-252475 122 Coil, RF Oscillator 051-202235
R44, 54,57 L23 Coll, RF; Lot Mixer Plate 051-202182
Cidl 300 mamd, , £%: Duramic 482-142201 330K ohm 451-352334 LZ4 Coii, Trap (33-33.5 b MC) 351-802234
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SERVICE PARTS LIST (Cont.)

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

TRANSFORMERS AND COILS (CONT)

L25 Choke, Filter {(9HY @ 135MA) 056-300259
L26 Choke, Filter (8HY @ 175 MA) 056-300260

L27 Coil, Trap (18 MC) 051-202656
Li0i  Coil, Modulator 051-202247
L102 Coil, Modulator Output 051-202248
L103 Choke, RF 053-100107
T1,2  Tranaformer, IF (§ MC) 050-200701
T3 Transformer, VFO Band Pass

Filter 050-200679
T4 Tranaformer, Powar 052-400673

SWITCHES AND WAFERS

BS1,2 Wafer, Switch; Sideband Switch-
ing 03¢. and Heterodyne Csc. 060-200784

BS3 Wafer, Switch; 2nd Mixer 062-200102
BS4,5 ‘Wafer, Bwitch: 3rd Mixer and

Diriver 062-200103
BS& Wafer, Switeh; Final Tapk 062-200112
FS Switch, FUNCTION 160- 300822
08 Switch, OPERATION Q60-200821

PLUGS, SOCKETS, AND CONNECTORS

P2,5  Plug, Phono 010-100231
P3 Plug, 10 Pin 006~100715
P4 Plug, 6 Pin 008 -100714

Pi0 Plug, AC; Part of Fan Motor

Assem., Not Available Separ-

ately  ememaa -
P11 Line Cord and Plug(AC Power)  087-105302
§501,2,5

Jack, Phono; MIKE, PHONE

PATCH, and § MC input 036-100041
8503  Socket, 10 Pin 006-100712
sS04 Socket, & Pin Q06-100713
806  Jack, Non-Shorting; KEY 036-100064
SO7  Jack, Shorting; MONITOR 036-100002

3508 Socket, Control Qutiet; 11Prong  006-100707
Plug, 508 Mating Counector;

11 Prong 035-100043
S09 Connector, Coax; RF Output 010-100056
8010  Socket, AC; Fan 010-200015
8C11  Socket, AC; AccessoryOutlet 010-200015
8012 Connector, MIKE 010-1015683
8013  Jack, Shorting; FSK 036-200184

Socket Agsem., Pilot Light 086-200297

Socket, Xtal (CR5,CRS, CRT) 006-100320
Socket, Tube; Octal (Mica)

(v11,v12, V18, viD) 006-200760
Socket, Tube; 7 Pin Min. {Cer.)

vy Q06-100354
Socket, Tube; T Pin Min. (Mica)
(V2,V3,V5,V8,VT, Ve, Ve 006-200759
Socket, Tube; 7 Pin Min {V20) 006-100645
Socket, Tube; & Pin W/Base

(V1,v4, V10,V13,V14,v15,vi7) 006-200672

TUBEE AND RECTIFIERS

V1,14 68680/12AU7T; Carrier Osc, and

drd Audio and Diode Modulator '000-901116
v2,3,7,8

6AHE; Filter Amplifier, 1st

Mixer, 2nd Mixer, apd 3rd

Mixer (90-9G0793
V4,17 12ATT; Sideband Switching Osc.

and 2nd Anti-Trip Amplifier

and Relay Tube 090-900034
vh 6AVE; 9 MC Ampitfier 050-300808
Vs 8AB4; Heterodyne Ose. 080500784
Ve 6CB6; VYFO 080- 901115
vip 12BY7; Driver 080-900041
V11,12 6148; Final Amplifiers 090-900756

V13,15 ECC83/12AXT; ist and 2nd
Audio, and 18t Anti-Trip

and VOX Amplifier 090-901230
vie 8ALS5; VOX and Anti-Trip
Diode 090-901163

-25-

vig
Vig
V2o
BRI

LMi1
LM2,3
F1

CR1
CR3
CR4
CRS
CR8
CRT7

CRS8

M1

RY1

TUBES AND RECTIFIERS {cont)

SR4AGY; H. V. Rectifier
5V4G; L, V. Rectfier
0A2; Voltage Regulator
Rectifier, Selenium

LAMPS AND FUSES

Lamp, Pilot Light; #47 (Meter)
Lamp, Pilot Light; #44 (Dial)
Fuse, 4 Amp; Slo-Blo (2AG)

KNOB ASSEMBLIES

Knolh Assem. ; FINAL TUNE
Knob Agsem. ; OPERATION
Knoh Aasem.; FUNCTION
Knoh Assem.; METER COM-
PRESSION

Knob Azsem. : RF LEVEL
Knob Assem. ; AUDIQLEVEL
Knob Assem. ; CALIBRATE
LEVEL

Knob Assem. ; DIAL DRAG
Knob Agsem, ; FREQUENCY
Knob Assem,; BAND SELEC-
TCR

Knob Asgem,. ; DRIVER TUNE

CRYSTALS AND DIODES
Crystal, Carrier Osc,; 4950
KC

Crystal, Sideband Switching
Osc.; 4050 KC

Crystal, Stdeband Switchtag
Osc.; 13950 KC

Crystal, Heterodyne Osc. ;
2L.5 MC

Crystai, Heterodyne Qsc,;
25 Mc

Crysial, Heterodyne Osc, ;
32.5 MC (28, 5-29.0 MO)
Crysial, 32,0 MC (38, 0-28, 5
MC)

Crystal, 33.0 MC (29,0-20.5
MC)

Crystal, 33,5 MC 29. 8-
28,7 MO)

Diode, Rectifier

MISCELLANEOUS PARTSE

e L RET i ) R AL & B

Cabinet, Foot

Cabinet, Bottom
Channel, Rubber
Connector

Coupler, Solid

Cover, Cabinet Top

Dial Scale, Main Tuning
Escutcheor, Front Panel
Fan Blade

Flywhael

Glass, Dial {Main Tuning)
Grommet, Mctor Monnting
Holder, Fuse

Line Cord and Plug (Fan

Maksn

Lot ity

Line Cord Lock, Male

Line Cord Lock, Female
Meter, -DB LEVEL INDICA-
TOR

Motor, Fan

Pane], Front

Piete, Foot Reloforcement

Gmbam  Tinl Oamla
Puointer ) AL DTALE

Relay, vOX (Voice Controi)
Jack, Test (Red)

090-900705
090-900721

027-200224

039-100004
039-100003
039-100443

015-101428
¢15-101428
013-101427

015-101425
015-101425

015-101425

015-101425
015-100699
015-201428

015-201047
015-101424

019-301956
019-301957
019-301958
019-201960
019-201961
019-201964
019-201963
016-101985

019-201966
¢13-1019186

016-100029
086-401494
016-200925
010-100961
029-100264
066-101451
083- 500680
007- 500659
080-300305
071-100205
032-200540
016-100034
06-200845

$57-204833
076-200756-01
076-200756-02

082-400326
020-200218
068~ 400382
063-100334

ol
082-200320

021-200442
036-200042
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