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SECTION 1
GENERAL

1-1 The Hallicraffers Mndel HT-32 Transmilier
Exciter 15 the ultimate in design of self -contained trans-
milting equiptuent. Thls Lwenty-tube precision built
transmitter/exciteris capable of SSB (singlc sideband
with suppressed carrier), DSB, and CW Lransmiission
in the B0, 40, 20, 15, 11, and 10 meter bands, This
unlt can represent the complete tranemltting comple-
ment of any amateur statlon. The only requirements
for immediate ‘‘on the air’® operation are a 50-ohm
Lernumated anlenna system, key or microphoue, and
AL power source.

1-2. This unit may be ulilized 25 a complete self-
comamed transmuiter, or as an cxeiter for a linear
vower amplifier suchas the Hallicrafler Model HT-33.
If other linear ampiifiers are amployed, they should
be capable of supplying a 50-ohm termination tv {he
driver output to utLlize the full capabilities of the HT-32,
Maximum power output ratings of the HT-32 are:

888, 70-100 watts P.E. P. (peak envelope power);
CW 70-100 watts; and DSB 17-25 watls {carciet

power).
Prominent fealures of the HT-32 Transmitles/ Exciter
are:
s New high frequency crystal sideband filter -
rejection 50 db. ar more,
» Bridged-tee sldeband modulator.
s C.T.O. dircet reading In Klioeycles to less
Lhan 300 cycles {rom reference point.
s 144 walls plate input (P. E, P. Lwo-tone).,

o Six band qutput (80, 40, 20, 16, 11-10
meters),

o+ Unwanted sideband down 50 db, or more.

+ Distorbon products down 30 db. or more,

»  Carnier suppression down 50 db, or more,

1-3. T.V.1 (Telewision Interference) SUPPRESSION

The HT-82 has heen designed and coustiucted to sup-
press spurivus radialions thel may causc television
interference. The TVI prublem was given full con-
sideration in the design of every circuit as well as in
the sefection and layout of parts, Adequate filtering
bas been provided for control circutts and AC power
tines. Components were specifically selected to asoid
undesired resonances andarranged Lo prevent pazasitlc
aselllabon,

Another ypuporlant T V.1 prooflng feature is em-
ployed n the output coupling cireult of the inal ampi-
fler. Thetuned oulput <ipeult 1s a p1 network thal has
mherently excallenl harmonic suppression ability. The
unique design of this network s sw h that tbe conven-
tional loading control 18 utnecessary and only Lhe final
tank tuning need be adjusted. The pl nelwork is con-
nected to a coaxial connector and perauts the use of
any antenna system having & transmission line fm-
pedance of 50 ohms, In eddition to these faciory In-
sfalled precantions, a 50-ohm low pass TVI filter,
which connects between the anienna and the Laansmilter/
exciter output, lsavailabteas an aceessory, This uml




may be oblained from your Hallicrafters dealer under
part number 1X2691.

The Model UT-32 Transmitter/Exciter, a8 recelved
from the factory, has had every advantage of Halli-
crafters advanced engineering to minimize televislon
interference. Thereare, bowever, sametypes of TVI
ihat cannot be prevented within the transmitter itaelf,
Tor example, when a television recelver (s located in
the tmmedinte vicinity of the tranamlitter/exciter it 18
entirely posstble thal a fundamenial signal will reach

the input grid of the recesver in sutficent strength to
cause a slight amount of interference, In such cases,
it will be neccssary to install a filter or trap at the
television recelver loaltenvate thelranamitter's funda~
mental signal. If the interfering slgnal dues not enter
the televislon recelver through the antenna, spectal
shielding or filters on the TV recelver may be neces-
sary. For a more complete discussion of measares
that may be used to handle these special television
interfercnce problems, refer tothe ARRL HANDBOOK.

SECTION It
INSTALLATION

2-1, UNPACKING,

After unpackingthe BT-32 Tranamitier/Exclter, ex-
amue it closely for any possible dumage which may
have occurredduringtransit, Should any sign of dam-

, filea claim with the car-
rier atating the extent ot damage. Caretuily check ail
shipping labels end tags for any spcetal imstructions
before removing or destroying them,

2-2.  LOCATION,

Although the Model BT-32 Transmittor/Exciter is
provided with 2 buill-lu power driven fea for coollog
parpases, avoid excessively warm locations such as
those near radiaturs and heating vents, Theunit should
be piaced in a incation that provides adequate space
aroundit, permitringfree circulation of air through the
cabinet openings.

2-3. POWER SQURCE.

The BT-32 Transmitter /Exclter 1s designed io oper-
ateon 105 to 126 volt, 50-80 cycle AC curreat, power
coneumplion ls 375 watls.

IMPORTANT; Ifindoubtaboul your pawer
source, contact your local power company
prior to Inserting the power cord into an
‘ACpower outlet. Plugging the power cord
to the Wrong power anurce can Cause
exiensive dameye to the unil, requiring
costly repairs,
2-4. REAR CHASSIS CONNECTIONS (Sec Figure 2)

Socketsare providedon the rear of the HT- 22 Trans-
mitter, Exclter for the following purposes:

2-4-1. R F., OUTPUT,

This 152 coexial connector which conneets the Trans-
mitter, Exciter 10 (he anlenna syslem or a lnear aim-
plifier. ‘The connecting cable (52 ohm coax. ) shouldbe
fitted with an Amphenal type 83- ISP connector ar its
equivelent, The selection of the type of antenna and
coupllng will depend upon the frequencies used and the
purpose af operation. Refer Lo the ARRL ANTENNA
HANDBOOK for delailed information concerning trans-
mitting antennns,

2-4-2, CONTROL OUTLET

An eleven pin socket is provided at the reaz of the

chassis Lo { Lhe BT-32 /Exciter into
your control system, The mating connector for this
socket 18 an Amphenc! B-PMil. The instructions
which follaw may be modified to suft your particular
needs.

2-4-3, KEY (Pins 8and §). For CW operation, the
hand key or “bug’ 1s connected to pin B and 9 of the
control cutlet. Pindiainternaliy grounded in the unit.
When the key i8 up, cutoff bias 18 malntained at the
third mixer and driver stages. Closing the key re-
‘moves the cutoff bas providing signal excitation to the
eucceeding RF amplifier stages. A key jack Is alao
provided st the front panel for thase who prefer a pancl
connection fur the key.

2-4-4, ANTENNA RELAY (Pins 2,3 and 4). An ex-
ternal anienna change-over relay may be employed by
utillzing ping 2,3, and 4 on the control outlet, These
pine are connecled Internally Lo insulated contacts on
the VOX RELAY of the Transmitter /Exciter. Figure
3 1llugtratestypieal connections of an external change-
over relay to the contro] outiet. During perioda of
transmisslon the VOX relay connects pins 2 and 3 en-
abling the externul power source to activate tha ex-
ternal amenna chenge-over Telay. For external ap-
pllcations wherean open circutt i required when Lrans-
mitting, piné 3 and 4 may be used. The woitage re-
quired of the external power source {s depandeat upon
the type change-over relay used, A coaxial type Telay
for §0-ohm transmission line impedance is recom-
mended, Where pins 2,3, and 4 are used to switch
external cquipment loads. the load current should be
umited to one ampere,

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

Cenneet the audio output of the siatlon's receiver di-
recilyto plus 9 and L0 of the control outlet. (Pln 9 is
ground ar chassis side.) Connect 2 2 watt resistor
acroea the receiver audla outpul to maintain a Joad at
all times. Thereceiver speaker {s connected directly
to pins Land 11, (Pn | s groond side.) Connecting
the receiver and speaker in this manner prevents the
actuating of the transmilter ‘excltec VOX circult by fn-
comiug audio signals from the recelver and alsc dis-
connects the receiver output to the speaker when the
tranemitier ‘exciter s on the alr, Use au 18-ohm 2
watt resistor far 3 to 8 ohm vorce coll impedances or
1500 ohm 2 watt reststor for 500-800 ohm outputs.

2-4-8, BIAS (Ptos 6, 8, and7). Cutoff blas (-100V) or
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control bies is avalable at either pin i ar pin T with
pin 5 used as Lhe return or grownd connection. At pin
8 the bias Ls fixed at -100V regardless of the mode of
operntion of the transmitter, At pin7.the voltage is
zeroatstandbyor receive and ~100V during transmis-

sion, an external relay may be used with the fixed bias
provided at pin §, Note thai the bias source 18 high

ance and not intended as a **hard’’ hlas source
for fixed bias applications in power amplitiers,

SECTION Ili
FUNCTION OF OPERATING CONTROLS

3-1. FUNCTION

The FUNCTION control is a four position rolary
awlleh which selects CW, DSB, UPPER or LOWER
SIDEBAND type of tranemIssionas desired by the oper-
alor, An annlysis of the FUNCTION switch operntion
18 given in paragraphs 4-4, 4-6, and 4-6

3-2, OPERATION

Tlis control Is a five position rotary switch which
turns the power to the transmitter on or off, places the
Iraosmitter in calibrate uperation or gelects the mode
of oparntion [VOX or MOX). The **CALIBHATE" po-
sition 18 used in conjunction with the CALIBRATE LEV-
£L contral, (See parngraph 3-11.)

CAUTION

off stop
I the “STANDBY" position, before furning
awitch to “OFF"" pesition.

The *MOX’’ position energizes the transmitter con-
trol relay te the transmit position. This pesition of
the OPERATION awitch is aned when manual control
of transmission is desired, Return the switch to the
“'STANDBY" posilion durlng recejving periods.

in the "CALIBRATE' pogilion, the Lransmitter/
exclter control relay (VOX RELAY) ls de-energlzed,
permitting normal recelving operation with an antenan
change-over relay {if ueed) [n the receiver poaltion.
With the recelver in operation the transmitter slgnal
can now be munlored and the signal level in Live re-
cefver contralied w(th the CALIBRATE LEVELcantral,
sec paragraph 3-11,

In the “VOX'* pusition, the transmitler conlrol
reiny is nperated by voice energy [rom the microphone.
The relay lube is biased to eut-off and will not ener-
gize the VOX RELAY nntll aignnl excitations recelved
{rom the audio amplifler and vox amplifier stnges.

3-3. DRIVER TUNING,

Thia control isa variable capacitor in Lhe VFO mixer
plale, and driver plate eirculls, and will resonate the
circuits toany irequency inthe 80, 40, 20, 15 and 10-11
meter bands.

3-4. BAND SELECTOR.

‘The BAND SELECTOR control is a five position ro-

tnry switch which sclecta the proper combmamm ot

u also selects the correct crystal oscul.smr .08 or
13,96 MC) lo produce the desired sideband when the
FUNCTION switch 18 setat elther “UPPER" or 'LOW-
ER S[DEBAND"

3-5. FINAL TUNING

Thie contral 18 a yariable capecutor 1 the final am-
plifier tank circuit and will regunate the cireuil 1o the
operating frequency of the selected hand. The dial
calibrations permit presetting the control roughly dur-
ing tune up.

3-8. FREQUENCY

The FREQUENCY cuntrol is a variable capacitor
which sets the VFO frequency, The VFO covers the
trequency range 5,000 kilorycles to 5, 500 kilocycles,
With mixing circuits, the YFO will setthe transmitter/
exciter to the deaired operating frequency an fndicated
onthe dial i any of the five bands, Each minor marker
on the skirt of the FREQUENCY control is equivalent
to approximately 200 cycies on all bands,

3-1, DIAL DRAG,

This 18 2 mechamical brake which can he adjusted
efther to lock or apply drng to the FREQUENCY con-
trol to avold accidental rotatian of the control during
operation.

$-8, AUDIO LEVEL.

This contralis a potentiometer connected in the grid
circuit of the third audio amplifier stage and adjusta
the amuunl of audlo drive to the “‘bridged-T'’ balanced
modmiator. It hns sufficlent range to permit adjust-
mentfor any high level crystal mlcrophone or low level
dynamic microphone normally used for voice com-
musications.

3-8. RF LEVEL

The RF LEVELcontrol is & potentiometer [n the grid
Dias eircult of the  meamplifier tube to edjunt the gain
nf the 9 mc amplifier. On DSB and CW, the amount af
carrier inthe output signslls determined by the setting
of the RF LEVEL vontrol.






3-10, METER COMPRESSION.

This isa meler sensilivity control which permits the
operatartn set thameter at maximum deflection (D db)
for desired vutput level (between approximately 1/4
pawer and tull power} when eslahlishing proper drive
levels n the transmitter/exciter. (See LEVEL INDI-
CATOR METER, paragraph 3-13,)

3-11, CALIBRATE LEVEL.

The CALIBRATE LEVEL vontrol provides s tow level
adjustment of fhe transmitter outpui for 88N, NSB, or
CW opsration when the OPERATION control s set at
CALIRRATE. The CALIBRATE LEVEL controlis nor-
mally gel to provide the desired signal level in the
station recelver for monllormg purpuses and need ool
be changed except posaibly when changing bands. For
CW or DS work acarTier signal 15 obtained for ''zero
beat”! frequency setting. On SSB a eideband slgnal is
obtained when talking into microphone to *‘talk onto fre-
quency". If the zerobeat method is preferrimg Ly Lhe
stdchand operator, the 'UNCTION control i switched
v DSB lovblainacarrler for calibration purposes then
switched back to the desired sidehand hefore going on
1he atr. NotethatonDSB or CW the preset RF LEVEL
setting is nol to be disturbed when calibraling.

3-12. MONITOR,

Inwerling headphones Into this jack permits volce
contralled headphone reception in the VOX made of
oparation, laserting the plug of a headset in the jack
will automativally cut off the receiver speaker when
it 1 consected as tnstructed m paragraph 2-4<5.

3-13, LEVEL INDICATOR METER.

The LEVEL INDICATOR METER indicates the output
of the transmitter/exciter in dh below 10" db refer-
ence, enabling of the crter
for correct output (drive level required for a linear
nmplificr or approximate rated output for “barefoot’’
operation), Tuning of the transmitter has been simip-
lifiedby the design of the front panel meter cireuit, The
meter Scale i compressed to enable low-level signals
fa produce a neable indication, yeistrongsignalsdo
not drive the meter potnter off scale, This feature
gives the metera wide usable dynamic range which iy
not possitle toobtain with a linear scale. The desired
amount of compression may be oblalned by adjusting
the METER COMPRESSION contral on the front panel.
The output reading on the LEVEL INDICATOR METER
can be shifted to read full scale (“0" db} down to ap-
proximately 1/4 of full power and any level below this
reference can easily be read on the meler. A log of
METER COMPRESSION control settings, for normai
oulput into loads of controlled and reproducible charac-
teristicn, willaid in re-establishing proper drive levels
and determining the proper operation of the unit. The
lag should be recorded at various frequencies and modes
of operatlon,

‘To monitor carrier suppression for SYH operatlon set
the METER COMI'RESSION control to read zero dh
reference on the meterat the maximum sireband output
(single tone) and read carrier lével directly when the
audio excltation is Temoved. Note that the MOX mode
of operation must be used for thia test stnce in VOX
aperation the trauamilter is disabled between voice con-
trolled tranamissions by ihe operation af the VOX refay.

SECTION IV
TUNING PROCEDURE

4-1. GENERAL.

The tuning procedure for the Model HT-32 Trans-
mitter/Exclter has been simplified by design as much
a6 possible to permit rapid adjustment by the operator,
This does nol mean, however, thal 8 lraanmitler, com-
mercial or home-bullt, may be aperated succesafully
when only roughly adjusled, A cloan signal from any
transmitter requires good operator techbmique.

Twomis-luning cundlLions un the HT-32 Transmitler/

Exclter are possible, nefther of which can ha acciden~

tally nsed on the air, These undesired signnls are

visible on the output meter due to the extreme range

of levela handled bythe metering circuitand are 60 db
t when the i

15 correetly tuned up,

1. On the 15-meter band the undesired signat will
appeur when the DRIVER TUNE control is set
outside its normal tuning range, approximately
0 to 1 division on the dial. Note that its level
canont be increased on AM or CW with the RF
LEVEL controlor driver by speech (nput on 5SB,
hence may be ldeulified in this magser.

s

. On the 10-meter hand the wndesired signsl will
appear when the DRIVER TUNE control 1s set

outslde its normal tunlng range, For example
when tuning the 28 mc to 29.5 me segment of the
10-meter hand, the DRIVER TUNE control will
normally tune up around 4 on the dial while the
anwanted signal tuncs up a1 around 2 divisions on
the dial. Here again I Is Kenlified by the facl
that ita level cannot be increased on AM or CW
with the RF LEVEL control or driver on SSB
with speach input

4-2. LOAD,

Connect a 50-ohm non-reactive load to the R.F.
OUTPUT connectoron the Transmitter/exciter. This
impedance may be an antenna or a properly adjusted
linear amplifier. A 50-ohm non-reactive load of at
least 100 watts dissipetion capabilities is required to
tandle the full power oulpul,

4-3, INITIAL CONTROL SETTINGS.

Set the fromt penel controts to their starting positions
ag outlined below.

OPERATION, . .,
FUNCTION , ...,
AUDIO LEVEL. . .
R.F. LEVEL.

STANDBY (Puwer un)
ceiie,-.DSB




METER COMPRESSION.
CATIBRATE LEVEL .
DRIVER TUNING.
FINAL TUNING .
BAND SELECTOR , ..
FREQUENCY..,...

»orn e DESI
DESIRED FREQUENCY

4-4. CW TUNING,

The tuning procedure for CW operation will be
presented first since AM (DSB) and 8SB tunlng pro-
cedures are mndlfications of that required for CW
operation,

The tuning procedure for CW operation 16 a5 fullows:

. Set the OPERATION switch at MOX, FUNCTION
gwitch at DSB,

&

Tane the driver and final amplifler stages, wilh
Lhe DRIVER TUNE and FINAL TUNE conitrols ,
for maximum meter deflection, Advance the R¥
LEVEL vonlrol sllghtly L{ necessary to obtain
reasoushie meter readings for tune up. Since
these tnaed ctreults, a8 in any Lransmltter, effect
Lransmitter performance, ATWAYS TUNE FOR
MAXIMUM OUTPUT,

s

Bet FUNCTION switch at CW and ctase key.

-

Advance the RF TEVEL control siowly while ob-
gerving the qutput meter, When feeding a dummy
oranantenna lusd set the control at a point where
further rotatton does not cause an appreclable
tncrease in the meler readlay. Thia Ls saturation
output, aperafe slightly below this level for CW.
When driving 2 {inal amplifier stage wlth the
HT-32 Tranamitter/Exciter, advance the RF
LEVEL control ontll required excltation la ob-
Latned for the amplifier. Ia either case da not
operato beyond the saturation level.

o

A convenlent reference for this operating level
may be obtatned by setiing e METER COM-
PRESSION control so that the cutput meter reads
0db,

*

Recheek the driver and final tuniog by reducing
the carrier level by about Sor 10 db on the output
meter with the RF LEVEL controi and touching
up Lhe DRIVER TUNE and FINAL TUNE controls
for maximum putput. Reset the RF LEVEL con~
trol for mammum output just below Lhe saturatius
point s oulilaed shove.

=

Open the key, The output should drop to zero.

W and
recelving antennaa the OP ERATION switch may ha
left in the MOX position since the transmitter is
complelely dlsablad when the key is open. If the
trangmitterand receiver share tha same antenna,
and the anteuns change-over relay is operated by
the relay in the tranamiiter, then lhe OPERATION
switch must be set at STANDBY Lo place the re-
celver in operation. Refer to the nae of the CAL
position of the OPERATION switch and the CALI-
BHATE LEVEL control for '‘zeroing-1a” on the
receiver freqeency. See paragraph §-11.

4-5. 35P TUNING,
The tuning provedure for $8B operation 18 as follaws:

1. Set the OPERATION ewitch at MOX, FUNCTION
Bwitch at DB (Audio leve] zero).

2. Tuse e driver and final amplifier stages as de-
acrihed for CW tane up,

3. Set the FUNCTION switch to UPPER or LOWER
sldeband as depired. If lhe outpul meter was
referenced at 0 dh for maximum output Wit the
COMPRESSION control, the meter will now lndi-
catethe carrler suppressinn directly in db below
maximur output,

4. Setthe OPRRATION switchat MOX {manusloper-
ation),

5. Whilemonitoring the transmiller oulput, proceed
with S8Btransmlsaion, settingthe AUDIO LEVEL
control for the required audio gain which does not
produce peak flattening or overload distortinn of
the output aignal. Note Lhat the output meter
damping factor prevents e meter from Indicating
0 db reference on voire peaks. The meter will
swing roughly 2/3 scale with volce exciiation.

6. ¥ manusl operation Is desired on 98B, awltchthe
OPERATION control between MOXand STANDBY .
For valce control operation with the receiver and
transmitier interovanecied, set ihe OPERATION
control al VOX. To '‘zero-in’’ on frequoncy see
paragraph 3-11 regarding the calibration pro-
cedure, For Information on the use of the VOX,
DELAY, and ANTI- TRIP controle see parngrapha
4-8, and 4-9.

4-6. AM (DSB)TUNING.
"The tuning procedure [or AM operation 15 as folluws:

1. Set the OPERATION switch at MOX, FUNCTION
switch at DSB {Audto levet zero).

3, Toaethe driver and fieal amplifier stages as de-
seribed for CW tune up.

3. When feeding a dummy or antenna toad advance
the RF LEVELcontrol to the saturated oulput level
and reference 0 db on the output meter with the
METER COMPRESSION contro] an described for
CW tuse up, Whendrivings linear power ampli-
flex with the HT-32 advance the RF LEVEL con-
trol ustil maximum linear power output Is ob-
tatned from the [lnal amplifier stage before set-
ting the reference level on the output meter.

4. With the RF LEVEL control, reduce the carrier
leval 6 db as readon the outpit mater, This seta
the maximum carrler Jevel that the linuar ampii-
fiers In the HT-32 Tranamitter/Exciter or fol~
lowlng linear power amplifier can handle and
provide 100% modulation capabilities, This car-
Tier refarente level canbe established more pre-
elsely if an oscilloscope and audio oseillator are
used to set upand monitor the output signal. Nole
that if the carrier level ia set toc high, peak am-
plitudes are flattened before LD0F, modulation oc-
curs. Hthecarrier level is 8et too Jow the maxl-



mum power cutput capabilities are not atrained on over modulation, The output meter will drop
at 100% madulation. about 1lo 2 dbin level when the percentage of mod-
ulation with volce excitation runs close Lo 100%,

5, While monitoring the Lransmitter output, proceed
with AM (ransmission, getting the AUDIO LEVEL &. If manua! aperation 19 desired on AM, swilch the
control for the required audio gain witlch does not ‘OPERATION control between MOXand STANDBY
produce peak (lattening or over modulation distar~ For voice control operation with the recetver and
tion of the sutput slgusl. Note that the vutpul meter transmitter interconnected, set the OPERATION
damping factor permitsa rougi operational check control al VOX.
MIXER -
TRiwE Shown e
FoR WN GaP
TRAP TRIMMER
oRYSTAL 0S¢
TRINMER
92.517

Figure 5. 10-11 Meter Band Adjustmenta

4-7. SEGMENT ALIGNMENT FOR 10-11M BAND, 3. Connect electrontc voltmeter or simllar high im-
pedance DC voltmeter (0-10V) to crystal oscillalor
The HT-32 Transmitter/Exciter is setup at the fag- test potnt, and adjuat crystal oaclllator trimmer
tory to providz transmisaion in the 28, 5 to 29, 0 MC for approxhnalely lal of the voltage obtained at
segment of Ihe 10M band. the maximum voltage selting of the frimmer  Sat
Ihe trimmer on the gentle 5lope aide of resonance.
The 11M band or other 0.5 MC segmentsaf 10M band
are set up as followa; (Refer tu Figure 5 for locatlous 4. Set TRAP TRIMMER for minimum capecity and
olthe various adjustments referred to in the loflowlng adjust 11-10M mixer trimmer for maximum vul-
procedure, ) put. Incresse RF LEYEL control setting if neces—
sary to pick up an output meter reading as lhe
1, Tuseupon CW and determine the saturation level mixer is tuned to resonance. Back off the RF
setting of the RF LEVEL control, Record this LEVEL as resonance is obtained with muxer trim-
setting for future reference in sep 5. mex znd DRIVER TUNE cantrol.
3 Ef;,:&e S8 32SIMC Cryatal dod inaért deslied 5, Touchup FINAL TUNE control thenadjust crystal
oscillalor Lrimmer and HF LEVEL contrat ontit
anp SurE L7 the saturalion outputagain occurs at the RF LEV-
TMC w0 oMs 25,00 % atme omess EL seiting ariginally obtained for the previous
1oM 232.0Mc 26,0 -2B.5me 19BIGES crystal used. See step 1.
& S 2R E
ki3 .3 - 295 me 6. Trap adjustment - Thisadjustmenl 15 optional as
Lo ALY 26 10D “LOBINGE faras spurtous output mmejmm bandis concerned
“NOTE: Thepecrystals areavallable but ant sup- stnce it level ia Ioss than 80 dh below fundamental
PHEd with the transmitter. only when the transmifier is mistuied, To locate
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Figure 6. Top Chagsls View

the apurious signal. \urn the RF LEVEL conlrul
tozera or switch Lo upper or lower sidehand posi-
tionof the operation switch, and tune the DRIVER
TUNE and FINAL TUNE for maximum output. Ad-
just the 10-11M Lrap trummer for mmimum out-
put meter reading.

. Me-check Lhe 10-11M mixer trimmer setting hy

agalntunmg upon the deslred frequency and poak-
ing lhe trimmer, since the Lrap adjustment Wil
affect the original mixor setiing slightly.

4-8. USE OF VOX AND DELAY CONTROLS,

The VOX and DELAY controls are jocated on Lhe Lop
of the transmilter/eaciter chassis as illustrated in

Figure 0.

Bolh conirots are utilized 1n conjuncilon

with VOX operatton and are adjusied Lo provide con-
trol of the Lransmitter and station receiver,

. The VOX control 1s an audio sensitivity control

which determines the audio level which will trip
(energize) the VOX RELAY, placing the Lrans-
wltter/exclter “nnthe uir'’. Thiscontrol ghould
be adjugted with the microphone at the nurmal

-10-
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. The DELAY control Is in the gvid rx

speaking distance from the mouth, Advance the
VOX controlto a seliloy slightly above that which
will “trip’” the VOX RELAY. Excessive senaltive
ity wall havethe undesirabile resull of background
nuise “tripping” the VOX RNLAY and placing the
Lrapsmitter/exclicrontheair, Notethatthe VOX
sensltivity conilrolund Lie AUDIO LEVEL control
for the microphune are separate level adjust-
meats, bence for example, hacking ulf the AUDIO
LEVEL coutrol witl not redure the VOX sensitivity.

cult of lhe
relay tuhe and determincs the time lag tn de-
cnerglzing the VOX RELAY wheaaudio excitation
I's removed from the audio amplifier and VOX
amplifier stages. This eontrolshould be advanced
while speaking inlo the mieraphone and sel al &
position m whick the tire lapse between words
will not de-energize the VOX RELAY This ad-
justment will eliminate Lhe constant keying of the
{ranemilter/exciter atthe beginning of cach word
when spealung  There 18 a slight Intetaction be-
iween thie VOX and DELAY circuits, consequently,
a slight re-adjustment of both conirols may be
necessary 1o oblain desired 1egults.




4-9. USE OF ANTI-TRIP CONTROL.

This cuntrul i lucaled vn top of the ransmitter/
exciter chassis (Figure 6) and is used in conjunction
with VOX operation. When the station rccciver and
speaker are connected for VOX operation (paragraph
2-4-5), the speaker ANTI-TRIP control 18 advancedtoa
sutling where the audlu signal picked up by the micro-
phone [rom the receiver’s apeaker will not energi
the VOX RELAY. This feature prevents the re-trans-
mittingol the incoming audio signals (rom your station
receiver, Note that an exceasive speaker gain setting
18 capalile of disabling the VOX relay completely, Lience
the minimum required gain should be used for best
resulls

4-10. BLAS ADJ. CONTROL,

This conlrol has been factory set far -40V as meas-
ured 4t the udjacent TEST terminal,

The control is located 10 the rear of the chassls and
ahightly to Lhe rigit of center (Sew Figure 8.)

‘To adjusat the bias, set the OPERATION switch at
MOX, FUNCTION switch at either sideband (zero sig-
nal} and adjust for 49V 1V with the voltmeter con-
nected between the test point terminal {-) and chassis
(+). Note polarity since this 16 4 biad voltage.

4-11. MODEL HT-32 WITH LINEAR POWER AMPLI-
FIER,

Whenthe Model HT-32 Transmitter/Exciter is used
to drive a linear amplifier, swamplng or padding Le-
tween the unita may be required for optimum perfor-
mance.

The degree of swamping or padding will depend upon
the drlving power required by the lnear wwphiier.
High powered ded grid or triode gener-
ally will require little or no swamping since the driving
power will he essentially equal to the power outpul
capabilittes of the HT-32. Linear power amplifiers
vsingtetrades or pentodes on the other hand generally
Tequire conaiderably less than the peak power output
avallable (rom the HT-32.

check withan aceurate, high
voltmeter will 1nsure maximum tube life since the 6146
final amplifier tubes are operated close to rated plate
dissipation for optimum performance.

,

In swampingbetween units ahould “'soak’”
up the umised driving power so that the driver unit
(HT-32) 16 running rcasonably close to its peak power
outpul and lerminated in a 50-ohni Josd. Thls conditlon

o

Figure 7. Bottom Chassis View

“l-



will retain the carrier suppression of the AT-12 for the
overall eystem a8 well ag hum and noise ratio which
are all related to the peak envelope powex output.

Forexample - Should the Linear power amplifier re-
quire 401050 walts of drive then a 3 db T pad designed
for 50-ohm lerminalions would fully load the HT-32
while still tranaferring the required driving power to
the final amplifier grids.

4-12. SERVICE OR OPERATING QUESTIONS,

For lurther inforniation regarding uperation or serv-
ieing of your Model HT-32 Tranamitter/Exciter, write
tos

Geveral Service Manager
The Halllcrafters Co.
4401 West Fifth Ave.
Chicago 24, Nllnota

SECTION V
SERVICE DATA

5-1. TECHNICAL §PECIFICATIONS.
17 plus 1 vollaye regulator and

voitage rectifiers
105-125 volts, 50/80 vycles AC

POWER SOURCE
POWER OUTPU

SSB {PEP). .T0-100 watts
....... -70-100 watts

AM {CARRIER) 17-26 watts
AUDIO INPUT 0. 004V rms minimam

STABILITY - 0,009 % maximum
HUM AND NOISE OUTPUT . At least 40 db below
carrier
UNWANTED BEAT OUTPUT ... .At least 55 db below
carrier

FREQUENCY COVERAGE. 80, 40, 20, 15, 11,

and 10 meter bande

Be sure to include the model, serial, mark number,
and date purchased.

Make no service ahipments la the taciary unless in-
structed to do so by lefter. The Halllcrafters Com-
pany will not accept the responsibility for unauthorized
shipments.

The Rallicrafters Company reserves the privilege
of maklng revisions in current produclion of equlpmenl
and assumes no obligation 10 incorporate these revi-
sivns {n earlier models,

o2 s

FREQUENCY SELECTION - Selfl conlalyed VFO

DIMENSIONE, -....10-3/8" Height,
16" Deep, 20" Wide
BHIPPING WEIGHT 0t vvvninnnivnnninnns HS5-1/4 Ibs

5-2. CHASSIS REMOVAL.

‘The chass:a and front panel assembly are removable
a8 a unit from the cabinet by removing 2 screws at
each side of the front panel and the 3 screws on the
underalde of the cabinet,

6-3. TUBE AND DIAL LAMT REPLACEMENT.

Accesstothe dial jamps andall tubes may be obtained
by raising the top cover of the cabinet,

SECTION Vi
BASIC OPERATING THEORY

6-1. 13ASIC OPERATING PRINCIPLES.

The basic operating principles of the Model HT-32
Transmitter/Exciter 1s explained:n the following sub-
varagraphs. Figure 10is 2 block diagram of lhe trans-
mitter/exciter and ligure 121is the schematic diagram.
The cumplete system is first discusssd for SSB oper-
ation and a brief description of CW and AM operatiun
follows.

6-2. GENERAL DESCRIPTION.

Tube V1A 1s & 4.06 MCeryatal controlledoscillatur;
ils oulpul [requency ia ullimately converted to Lhe de-
sired operating frequency by heterodyne action In the
succeeding slages. The output of V1A i a 4.95 MC
signal which 16 fed directly (0 the lank eircuil uf Lhe
bridged- T modulator nelwork. The audio inpul is k-
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pressed across diode modulator V14 wluch is part of
the grounding leg of the bridged-T modulator nelwork.
The praper phase relation has been obluined by the
CARRIER BALANCE controls.

1n SSB oparation, (FUNCTION switch in UPPER 5B
or LOWER SB position), the bridged-T modulalor nel-
workis placedin a balanced condition and carrior ou-
put 16 al least 50 db below peak envelope power. Under
balanced conditions, the output of the bridged-T modu-
Lalor netwark consists of the upper and lower sideband
of 4.95 me. A filter system, in the Input and outpul
circuits of the sidebang filter amplifier stage, V2,
suppresses the lower sldeband of the modulated 4.85
mesignal. The upper sidebend 1s fed to the Ist mixer,
V3, where il 18 combined with 4.05 me or 13,95 me,
28 selected, lram V4, The osctllator [reguency used



determines whether the upper or (ower sideband ia
transmitted. For example:

1. Upper sideband - Lhe upper sidcband of 4,05 me
1o mixed {sum) with 4.05 me (o obtain the upper
aideband al & mc. The jater-stage coupling be-
tween 15t mixer, V3;9 me amplifier, V5; and Znd
wmixer, V7 ronalsts nf funed Iranaformera T1 and
'QA'Z which pass only & band of frequencies near

me.

14

Lower sideband - U upper sideband of 4.95 me
18 mixed with 13.95 mc to obtain the lowor side-
bandat9me, 4sin the upper sldsband condition,
the inter-stage coupling of V3, V4, and V7 pass
only the frequenclee near § me.

Uptothe mput stage of 2nd mixer, V7, the operation
o the HT-32 Transmitter/Exciter 1a identical on nil
hands. The remaining stages ‘beat” (sum or diffec~
ence) the selected § me sideband to the desired oper-
ating [requency. Freguency mulliplicalion cannot be
nsed since doubling the [requency would double the
spacingof the pidebande. This would changs Lie rela-
Uve frequency of the modulating [requenciea when Lhe
signal {s detected.

6-3, 8¢ METE{t OPERATION.

‘The selected aideband (upper or lower) at @ mc is
amplifled by 9 me amplifier, V5, and [ed lu the 2nd
mixer V7. On HU metera, heterodyne nacillator, V8,
has no outpul and the 2nd mixer, VT, funclivns i un
additlonal wmpllier. AL the 3rd mixer, V6, the side-
bandis mixed (diffecence} with |he output frequency of
the YFO, V9. Since the VFO uulput frequency is luna-
ble from 7.0 to 5.b me, the difference output of V8 ig
the sideband of afrequency between 3,500 to 4,000 me.

6-4, 40 MLTER OPERATON,

The selected sideband al 0 mc 15 mixed (dillerence]
with a 2L.5 mc output of heterodyne uscillator V6 in
2udi mixer, V7. The cutput of V7 18 A sidehand at 12.5
me which 16 eppliedto the rd mixer, V8. In this stage,
lhe signal is mixed (dlfference) with the VFO output
(5.11 ta 5.5 mc); the resulling signal la the sidebasd of
a frequency between 7.000 to 7.500 mc.

8-6. 20 METER OPERATION,

Operation on 20 melers {s essentlally Lhe same as B0
meters except that “*aum** mixing i3 employed in place
of “difference” mixing at 3rd mixar, V8. When L
VFOuulput (5.0 Lo 5.5 me) is mixed with the upper ar
Inwer sidebasd at 9 me, the resulling slgnal is the
sldeband of u [requency belween 14.000 me to 14.5 me.
6-6. 15 METER OPERATION.

The selected sideband (upper_ur lower) al 8 mc s
mixed (difference) al 2nd mixar, V7, with a 26 me sig-
nal from heterodyne oscillator V6; the outpul of V718
a eideband of a 18 mc signal, This signa is applied
to3rd mixer, V8, where it is mixed (sum) with the 5.0
e (05,5 me output of the VFO, V8. The resull uf the
tmixing aclion 1s a sideband of a frequency from 21.0
me 10 2.5 me.

6-7. 11 METER OPERATION
Fur 11 meter operalion the "upper”* or “*lower™ side-
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basd al 9 me j8 mixed (difference) al 2nd mixer, V7,
wilh a 30.9 mc oulpul slgnal of heterodyne escillatar,
V8. The resulting signal, a sideband at 21.9 mc, 18
again mized at 3rd mlxer, V8, wilh the VFO oulput
signal (5.0tn5.5mc). 'Theautpul of V8 ia Lhen a side-
band of a frequency from 26 9 mc to 27.4 mu,

6-8. 10 METER OPERATION.

¥our distinct ranges are provided for complete cover-
age of the 10 meter band. Each range utilizes 2 separate
frequency from the heterodyne cacillator, V8. The
operation in the four ranges 1s as follows:

1. 28mcto 39.5 me. - The selected sideband at 9 mu:
is mixed (difference) at 2nd mixer, V7, with a
32.0 me signal from heterodyne oscillator V6
The resulting signal, a sideband at 23.0 me ly
applied lo3rd mixer, V8. Inthis stage, the side-
bandat 23.0meia mixed (sum) with the VFO out-
put{5.0 me to 5.5 mc}. The resutting signal is a
swdeband at a frequency between 28,0 me to 26.5
me.

»

28.5 mc to 29 me. - For this range, the 9 me
sideband 13 lxed (difference) with the 32 § me
signal from heteradyne oseillator V6, in 2nd mixer
V7. Theresultingsignal, u sideband at 23.5 rac,
i8 mixed (sum) in the 3rd murer, V8, with the
5.0 me to 5.5 mc output of the VFO. The vutpul
of VB ia a stdeband at a frequency hetween 28.5
me to 20 me.

w

. 29 me to 20.5 me. - As In the above twa ranges,
the selected sidebend uf lhe 9 mc slgnal from V5
1s applied to 2nd mixer, V7. Here it is mixed
(difference) with the 33 me oulpul of V8. The out-
pul of VT is a sideband at 24 mc. This signal s
mixed (sum) in 3rd mixer, V&, wiih the VFO out-
put. The resultlng sigual ls a selecied sideband
at a trequency between 29 mc to 29.5 me.

-

. 29.5 mc ta 30 me. - For operation in this range,
Lhe heterodyne osclllator, V6, injects a 33,5 my
signal in V7 and ls mixed (difference) with tha
selected sideband at 9 me. The resulting fre-
quency, a sideband al 24.5 mc is nuxed {sum) in
VB with the 5.0 me t0 6.5 me outpat of lhe VFO
The oulput of V8 {e a sideband at a [requency be-
(ween 29.5 wnc to 30 me.

6-9. CW OPERATION.

When Lhe FUNCTION control is aet to CW or DSB po-
silion it unbalances the *‘bridged-T' modulator net-
work, allowing a carrier to be amplified and hetero~
tiyned 1o the desired outpul frequency. Two sectiona
of the FUNCTION swllch bypasses the 4.95 mc {lller
(V2 and associaled circuitry) n the ““CW"* or "DSB"
position. With these exceplions, CW operation is the
same as S8B operation.

6-10. DSB (AM) OPERATION

310 CW operation, Lhe carrier frequency is present
inthe signal and Lhe 4.95 mic fiiter is bypassed Am-
plitude modulatlon of the carrier oreurs across diode
modulator V14. The resutling sigmal is amplified and
heterodyned 4s in CW and SSB operation.



SECTION VI
HT-32 SERVICE AND ALIGNMENT PROCEDURES

[Figurea 8 and 8 Cover These Procedures)

T-1. EQUIPMENT REQUIRED. 7-2. INITIAL CONTROL SETTINGS.

1. RF Signal Generator — Measuraments Corp. OPERATION. . STANDBY (Power on)
Mode{ B5B or equivalent having a 1V RMS output FUNCTION . D8B
atanimpedance of 70 OHMS orliess. {A 100 mmf CALIBRATE LEVE: 0
DC blocking capacitor muat be placed in gerles DRIVER TUNING. . ... Fuily counterclockwise (Clnaed
with the RF lead.)

FINAL TUNING . .ON INDEX (Closed png)

2 Vacuum tube voltmeter (VTVM) — Hewlett Pack- FREQUENCY ley counterclockwise (Cloaed
ard 410A or equivalent having na RF probe good \ng)
to 35 MC. BAND SELECTDR As lnaLrucled

-0

3. Dammy load — 50 ohma non-inductlve, raled at
100 watts. The dummy lcad may be made up of RF LE
varbon resistors, Bird Wallmeter, or equivalent. 1.3. BIAS ADJUSTMENT.

4. DC Miliammeter 0 - 300 MA DC. Chek the bias voltage before rumning nay extensive

checka with the plate and screen voltage applied to the

5. Oscilioscope — with external vertical plate 6146 final nmplifier tubes. Set BIAS ADJ. for -48V
conaeclion. DC 1V withthe OPERATION switch at MOX. , FUNC-

TION switch at cither upper or lower aldeband (zero

8. Recelver (3-30 MC range) with 50 KC calibralos. plgnal). Line voltage 117V.
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Figare 8. Top Chasals Alignment Points
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7-4. RF ALIGNMENT ZND AND 3RD MIXER AND
DRIVER STAGES.

IMPORTANT: The RF alignment should only be
altemptéd when a trangmlller-exciler mal-
fnaction has been analyzed and definitely traced
to RF mis-alignment.

Rermove 21. 5, 25, and 22, 5 MC xtals; Oac. Tube V9;
HV Rect V18, and 9 MC RF cable Irom SB generator.

7-6. 3RD MIXIi|t AND DRIVER STAGES.

Digconnecl sereen leadof V11 (8146, Final Amp) from
Ing — of terminal board na undergide of chassis. et
neulralization vapacitor C44 and VFO coupling capac-
tor C15 at mid-capacity, if this a to he a complete
alignment,

To place Lhe Lranemitier n operation for alignment,
et OPERATION control at MOX. This places operating
biag on the rd mbxer and driver stnges.

ALIGNMENT CHART
Trimmer | Coil Signal Approx.
signal Adjust Adjusl | Generalor | Driver
Genarator VIVM for Freq. Tuning
step | Tand Connection Connection | Maximum | Maximum MC Selling
1 1. Dy | D,
1 2 1] P2
1 | 80M | Righ Side to Pin #1 grid of VB [ VTVM to Pin 45 c26 L7 3.5| 40 |1.3[3.7
{BAHS, 3rd Mixer) Common | gridof V11 (6146 c4d Ln
slde Lo chassls, (Generator [Flnal Amp).
leads must be kept o absolute [ Common to
minimum to prevent regener- | chassis.
atjon.)
2 40M | Same as step 1. Same as step 1. C25 L6
c42 Lo 7.0| 7.8 | 0.9|4.1
3 20M | Same as step 1. Same @ atep 1, c23 L6 14.0( 14.35| 1.6 3.6
c3s L9
4 | 15M | Samie as wlep 1. Same ag step 1, L6 21.0 2.1
L3
§ 11- | Same as step 1. Same na step 1. €20 4 26.9(20.7 | 0.3]| 4.8
10M <35 L8
7-6. ALIGNMENT PROCEDURE. (f) Adjustthe outputfrequencyofthe R. F. gener-

The 3rd mixer and drivar stages afignment pro-
rednre for BD, 40, 20 and 11-10 meter bands, is
essentially the same, differcncea being only in
frequency usedand adjustment location which can
be obtained from the chart above. The following
s the allgnment procedure fuc 80 metera. Pra-
set the Initial Control Settings with the BAND
SELECTOR sel on the baed being aligned (80M).

(a) Set trimmers {C26 and C43) to mid-capacity.

(v} Preset slugs (L7 &nd L11) (o their maximum
if they een

aligned.

Sel e DRIVER TUNING to Dy (1.3 on Knoh).

s

Set the R.F. Generator to f1 (3.5 MC) using
sulficient generator output to ubtam a read-
able indication onthe VTVM. 1f 1V oul of the
signal generalor does nol pravide a VTVM
reading proreed with slug adjusiment below.

Carefully adjust each slug (L7 and L11) for
maximum de(lectionun VTVM. Use reference
voltage on VTVM of approximately 20V RMS.

“15-

ator to 3 (4.0 MC) usiuy sufficient generalor
output Lo obtaln About 20V RMS at the grid.

‘Tune DRIVER TUNING for maximum deflec-
tion oo VIVM. Driver tuntog sstting should
be approximately Dy (3 7 on the Knob.

{h} Adjust Lrimmers {C26 and C43) for maximam
deflection on VIVM.

Repeatstepa (c) thru () untl] (he adjustments
result In noappreciable nc réase in grid voit-
age. The band ls then correctly tracking with
maximum output,

2. The 3rd Mixer and Driver Alignment procedure
for 16M la slightly dliferent, since the 20M and
15M banda share the same coll. The following is
the eligamen procedure for 15 meters.

{a) Align 20 meter band aa oullined above.
{b) Set BAND SELECTOR at 15M.
(c) Set the R.F, generatar at Iy (21,0 MC) using

sufficient generator output to obtajn about 20V
RMS at the grid of the final amplifier.



{d) Tune DRIVER TUNING for maximum deflec-
tivn of VTVM. Driver tuning selling should
(2.1 on the haoh) MC for uniform aln on 20M band.

be approximately D,

with this adjuslment, repeat 20 meter trim-
mer alignment at 14,35 MC and check 14,0

(e) Adjustslugs (L5 and L#)for maximam deflec- (1) Repeat above procedurs until no further galn
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Figure 9. Dottom Chassls Alignment Points

7-7. 2ND MIXER STAGL

ALIGNMENT CHART

Trimmer |  Slug signal
Signal Adjuat Adjust | Generator | VFO
Generator VTVM for for Freq. | Freq.
Step | Band Conneclion Connection Maximum | Maximum (mc) (MC)
%
1 | 40M |Hign slde to pin #1 grid of VT | VTVM to pin k5 grid 23 7.2 | 128 1.2
{6AHE, 2nd Mixer). Cammon |of V11 (6146, Final
&ide to chassts. Amg.). Commos 10|
chassis.
2 | 15M |Same as slep 1. Same ag step 1, c201 21.0( 16.0 21.0
3 | 11- |Same asstep 1. Same as step 1. (=0 29,0 23.6( 20.0

-1




7-8. ALIGNMENT PROCEDURE,

The 2nd mixer alignment procedure must fallow the
sequences shown in the chart, since the sctting of the
coul inductance on 40M must precede the trimmer ad-
Justments on 15M and 10-11M bands. The following fa
the alignment procedure for 40 meters,

1. Sst BAND SELECTCR at 40M.

9. Proceed withthe alignment of the 2nd mixer stage
on16M and 10-11M using the chart and the above
procedures used on 40M.

NOTE

The above alignment dsta for 10-11M 2nd mixer
adjustment covers ihe 28. 5-28. 0 MC 10M seg-
ment {32, 5 MC xtal) supplied with the HT-32
Transmitter/Exciter, For alignment instruc-

2, Set trimmers C201 and CTB &t mid-capacity. hons covering the ase of other 11M or 10M 0.5
MC segments, reler toSEGMENT ALIGNMENT
3. Set slug (L23) at 1t’'s maximum conaterclockwise for 10-11M BAND In paragraph 4-T.
position (minimum inductance).
The 2nd mixer plate frequency (fy) for the varioua
4. SetSignal generatorat fy (7.2 MC) with sufficlent  crystals used on the 10-11M band aré as follows:
outpul Lo permil selling the driver tuning lo reso-
nance.
Trans.freq.range | Xtal freq. |2nd Mixer ireg. (fp)
5. Adjust DRIVER TUNING for maxtmum defl
on VTVM. 26.9 - 274 MC | 30.9 MC 21,9 MC
6. Set BFO dial to 7.2 MC. 28.0 - 28.5 MC | 32,0 MC 23,0 MC
7. Set R, F. generator at fy (12,5 MC). Set gnner- 28.6 - 20.0 MC | 32.5 MC 23.6 MC
ator oulpul for approalmately 20V RMS al the final
grid while malung aligoment adjustments. 28,0 - 29.5 MC | 93,0 MC 24,0 MC
B. Adjust mixer coil siug 139 for maximum deflec- 28,5 - 30.0 MC | 33,5 MC 24.5 MC
tion on VTVM.
7-3. HETERODYNE XTAL OSCILLATOR ALIGNMENT
ALIGNMENT CHART
Band VIVM Trimmer Cotl Injeclion
Step Selector Connectian Adjustment Adjusiment Level
1 15M VTVM to pin #1 of VT (BAHS, 122 0.25V RMS
2nd Mixer), Commen side to
chassls.
2 40M VIVM lo pin #1 of V7 (8AHE, ] 0.5 VRMS
and Mixer). Common side to
chassia,
] 11-10M VTVM to pin #1 of VT (GAHS, ch4 0.5 V RMS
“nd Mixer). Common slde to
chassis.

T-10. ALIGNMENT PROCEDURE.

The heteradyne crystal necillator alignmenl proce-
dure must foliow the sequence shownan the chart, since
the setting of the coil inductance o 16M must preceds
the trimmer adjusiments on 40M and 10-11M bands.,

Set BAND SELECTOR at 15M.

2. Adjust Xial Ose coil siug (L22)for 0.25V RMS on
the gentfe stope side of resonance.

3. Set BAND SELECTOR at 40M.

4. Adjust Xtal Osc trimmer C88 for 0.5V RMS on

the gentle slope side of resonance.
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5. Set BAND SELECTOR at 11-10M.

6. Adjust Xlal Osc irimmer C84 for 0.5V RMS on
Lhe geatle siope side of resonance.

7-11. VFO CALIBRATION ALIGNMENT

The VFQunilhas been carefully aligned and lemper-

ature compensated at the factory. Belore touchuig up
trimmer C3 or coil L check the dial calibration at the
100KC points. If 211 points fall to ane side of Lhe pointer,
reset the pointer position. If, the calibration *runs
out'* across the dial proceed as follows:

1. Set OPERATION conlrol at STANDBY.



o

. Plave lhe antewna lead of the receiver near the
VFO naiand set the reeejver at 5.0 MG with the
50 KC calibraior. Receiver BFO lurned off.

@

. Tune the VFO unit ta 4000 ke on 80M.

-

Adjust alug 1.1 for zero-beal,

7-12. RF ALIGNMENT § MC AMPLIFIER STAGES.

=

Set the receiver to 5.5 MC with the 50 DC cali-
brator 2t zero beal.

=

Tune the VFO nait to 3500 ke on 80M.

Adyst sir trimmer C3 for zero beat.

=

. Repeat ateps 2, 4, 4, 6, 6, and 7 untlf calibration
15 obtained at efthier end of the dial scale.

1st Mixer) Com’

men to chagaia chassis

Stgnal Sigual

Generator Generator VTVM Control

Connection Frequency Connection Selling Remarlks
High Side to Pin #1 | § MC VTVM RF probe to pin #5 | BAND SELECTOR, 20M. Remove OSC. tubes
Grid of V3 (6AHS, | (Unmod.) | Plale ul V7 (§AHO, 2nd | OPERATION,Standby. | V1,V4. Peak upper

Mixer.) Gommon side to

and lower core ad-
Justments of 71 and
T2 for maximum
deflection of VTVM.
{1V RMS)

RF LEVEL, 10, {All
olhes conlrols al tnitial
control setting.)

7-13. CARRIER OSC. AND SIDEBAND SWITCHING
OSC ALIGNMENT.

Tlie carrier oscillator and sideband awilching osci-
Iators are provided with minor frequency correction
trimmezs which permlt setting each oscillator to exact
Irequency. The nbiert of the oacillator frequency ad-
justment In the sideband generator unll 1s 1o provide a
carrler siynal {requency ol exactly 9000 kr. Phis is
accompiished by heterodyning the carrler oscillator
frequency (4950 ke) with elther Lhe 4050 ke or 13, 850
ke sideband switching osctllator to produce a 9000 ke
slgnal at the output of the sideband unil.

7-14. CARRIER OSCILLATOR

Ordinarily the carrier oscillator will not require ad-
justment mthefield. 1f the 9 MC signal 16 not on fre-
quency, adiust the sideband switching oscillators only.
In cases where the carrier oscillatar frequency must
te set, proceed as follows:

1. Set the GPERATION switch at the MOX posi-

o,

2. Set the FUNCTION switch at DSB,

3. Tune up the tranamitter on 80M into a dummy
load.

4. Resetthe FUNCTION switch for either USB or
LSB.

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

6.  Adjust the CARRIER FREQ. trimmer (C-111}

for maximum carrier level, ageln detuning
withthe DRIVER TUNE control to preveat driv-
ing the Iinal stage Into a saturation output.

Set the carrier lovel wath the DRIVER TUNE
control for 50V RMS across the dummy load,

meter on the tak-
ing eare to avold driving the final lolo the sat-
urationlevel. Set the output meter sensitivity
for zero d.

Decrease the carrier osciliator frequency by
turningthe CARRIER FREQ, trimmer until the
carrler level drops 20 db to 30 dh.

NOTE, The carrier oscillator [requeney may not fall
exactly on 4950 ke which is stated in the man-
ual as the nominal frequency,

Rebalance for maximum carricr suppression
with the carrier balance irlmmers. Retune
the driver stage and rheck the low frequency
andio responsc. Use a 50V RMS RF output
level at 1000 CPS sudio reference frequency.
The low frequency responge for -3 db will fall
between 500 CPS nad 650 CPS.

NOTE. The low frequency audio response is directly
governedby the CARRIER OSCILLATOR freq-
vency.  The carrier frequency is set m this
manner to ingure carrier suppression of 40 db
or more after a 30 minute warm-up.

a

Check the audlo frequency response at the high
end of the range. The output level should fall
-3 db at 3000 to 4000 CPB, 1f adjustmenl is
required, adjust the AM coil (L-102) for the
correct response.

NOTE. Achasgeinthe AM coll adjustment will gener-
ally require au adjusiment of trimmer C-1486,
in order 1o repeak the carrier level oulput for
DSB or CW operation,

Afterthe carrier frequency has been set, it 1a
now necessarytoadjust the sidebnad switching



oacillalors for exactly 200C ke frum the gide-
baud unit a8 deacribed 1o para. 7-15,

7-15. SIDEBAND SWITCHING OSC1LLATORS,

Set band switch at 80M,

Disconnect shielded cable from sidehand untt at
main rhassis connector,

Place avtenna lead of receiver near the center
termlnalof the shieldedplugand sel tie recelver
at 9000 ke, with the rrystal callbrator Re-
celver BFO lurned ulf.

Set the FUNCTION awitch at LSS,

Adjust LOWER SB osc. trimmer (C130) for zera

o

£y

Set (he FUNCTION switch at USB.
Adjust UPPERSBosc. rinmer (C123) for zera
beat.

S

NOTE: It may be desirable to unhainace the carrier
balance adjustments slightly to obiain a higher eignal
level far the receiver,

7-16. NIDKBAND BALANCE ADJUSTMENT.

The SB BAL control is a potentiometer (R-135}in
h the 4.06 MC 13.95

MC oscitlator (V4) stages. This control ls utitized to
mumtain sideband amplitude symmetry and may not
1equire adjustment throughout the use of the trans-
mitter-exciter. However, il adjastmentis necessary,
proceed as follows:

1. Tune the trangmitter-exciter for S5B operation,
uaing a 1000 ¢ps audiv tone.

2. Set the FUNCTION switch ot "UPPER SIDE-
BAND and note the reading of the frimt pavel
meter, Set AUDIO LEVEL cantrol for approx-
imately mld-scale reading,

Set U FUNCTION awitch at *'Lower Sideband”.
The meter indication for both “UPPER’* aud
““LOWER SIDEBAND’’ should ba easentially the
same. Anydilference Inoulput between the 4,05
MC oscillator and 13.95 MC oscillatar can be
compensated by adjusiing Lhe SB BAL control.
Rotating Lhe BH TIAL, control will increase the
outpul of une sidehand and decrease the olher
simultaneously. Coosequently, I is neceseary
toalternate hetween the *UP PER’ and “LOWER
SIDEBAND’ posillons uf the FUNCTION switch,
checking for equsi output, whilte adjusting the
8B BAL control.

*

There |5 a slight interaction between (he SB
BAL adjustment and SB frequency adjastment,
hence a relatively large thange in one will effect
the performance of the other. I a farge cor-
rection m sideband balance 5 required, check
the sideband awitching osci)iator Irequency ad-
Justment aguin.

7-17. NEUTRALIZATION OF FINAL AMPLIFIER.

Allhough a signal gonorator 19 used here for this ad-

-19-

jusiment, the carrier on DSB or CW generated by the
tranamitter may be used on the 10M and 15M hands.

. Connect sigual generalor lo pin #1 of V7 (2nd
mixer) through 100 uuf capacitor. Common side
10 chaests,

»

Connect dummy load to transmitter output.

Remove heterodyne oscillator tube (V6) and 9
MC output cable from sideband generator unit,

. Connecl 0-300 MA milliammeter in H,V. plate
leadbetweenthe [ilter capacitar {CB80) and shunt
feed choke (L18).

@

IngertHV rectifler and recomect sereen supply
lead.

-

- Set neutrulizing capacitor at mid-capacity.

=

. Sel OPERATION ewitch at MOX. and frequency
dial at mld position.

=

Set BANDSWITCH af 10-11M, signal generator
at 23 MC avdadjust DRIVERand FINAL TUNING
for muximum outpul. Set signal generator out-
put for 150-175 ma plate current.

©

Tune FINAL TU‘NE control far plate currenl dip
Adj

eter,

ve
capaciior it the outpul meler pasaos through
maximum 8t the name time the plate current
passes through the resonant dip.

s

. Set BANDSWITCH at 15M, signal geuerator at
16 MC and repeat he above pracedure.

. If the neutralizabion capacitor eettlag does not
change, the adjustment i complete. If a small
chnage in seltiag occurs, set the capacitor haif
way between the two settlags and recheck with
this compromise setting.

7-18. CARRIER BALANCE ALIGNMENT.

The CARRIER BAL C118 and C11 are air irimmers
localed at the tup sids of the sldshand generalor unit,
The adjnatment of trtmmer C116 tunes the Bridged T
coil tu resonance and the adjusiment of trimmer C118
adjuata the phase of the Bridged T network 80 that the
carrier frequeney s balanced nut, when operating in
efther side bend position uf the FUNCTION switch,
The best working currier balance adjustment will be
obtained {f adjustment is made after the transmitter
has reached a normal oporating temperature, which
18 usvally in about 2 to 3 hours,

. Tune the transmitter-exciter for DSB operation.

Set FUNCTION switch 1o one sideband position.

Adjust C116asd C118 systematically for maximum

carrier auppression. (Minimum ocutput meter

reading. )

. Set FUNCTION switch to the other mdeband
position.

. Re-adjuat C116and C118 until the maximum car-
rier suppreasion s eqnallzed In both sidsband
position

o

o



1-19. VFO INJECTION ADJUSTMENT.

‘This adjustment 18 a coupling trimmer in the cutput
of the VFO uult which gnverns the amount of VFO in-
Jectian voltage applied to the 3rd mixer stage.

1. Set BAND SELECTOR at 15M,
. Set VFO dial to 21.33 MC.

© @

. Tune the transmitter-exciter for DSB cperation
into 60-ohm laad.

IS

. Disconaect § MC cable inputfrom SBgenerator.

Adjast VFO coupling trimmer (C15) for 0.1 RME
RF output across 5O ohms.

. Coanecl VTVM probe to pin 41 grid of V8 (6AHS,
3rd Mixer). The injection voltage will be ap-
proximately 0.3 to 0.4V RMS., Ifbelow 0.3V
check screen aud bias voltnges un labes V8 and
V10 and check tubes V8 and V1D for maltunction.

=

. Replace 0 MC cable Input from 5B generstor and
tune for mastmum saturated power output, which
should ba at least 60V RMS across 50 ohm load.

7-20. 10 METER TRAP COIL ADJUSTMENI'.

This adjustment should be made with a 33. § MC
crystal inthe 11-10 meter heterodyne osc. xial sockel.
1 the 33. 5 MC xtal i not available to the aperatar,
the 32, 5 MC xtal aupplied with the HT-32 may be used
toudjustthetrapcoll. However, whenhigher frequency
xals ara inetalled, the trap coil must then be reset as
outlined below.

. Pregetthe trap trimmer (C-T7) Lo mlaimum ca-
pacity (slottoward center of RF dsck). See Fig-
ure 5.

Presat the trap coll slug (L-24) for mintmum

=

4

. Adjusttrapcoil slug for mtatmum spurious oul~
put aud repest stop 10 to be sure the mixer stage
{8 resonant.

14. When cryslals other thau the 33.5 MC cryslals
arenow used un the 10M band, it 1s only neces-
sary to adjust the trap trimmer. The trap coil
adjustment 1s left as adjusted for the highest
frequency erystal.

7-21. 6 MC GAIN ADJUSTMENT ON B1DI BAND UNIT .

This control (R-161) L Lacated onthe eideband gencr-
atar unit avd i8 Rccessible al the top of its chassis.
The contral sels Uie gain of the § MC amplifier aud is
considered a factory adjustment which will generxlly
ot require readfustment unless extensive servire wark
hias been done on the equipment.

Befare chnaging the adjustment, check the per{orin-
ance of the Lransmitter as follows:

. Tune up the transmitter on single sidebany uslng
adummy load. With a 1000 ¢ps audio osci,tator,
measure the audio signnl level at the microphone
comector (or peak or gaturation power output on
‘each of e bnads.

. The audlo signal level al the microphone input
should cun between 2 to 4 millivalts rma [or
saturation or peak power output. Should any one
band require substastinlly more audio signal
level than the rest, re-check the slignment on
that band,

Ifthe audio level required is uniformiy higher on
all bands, adynace the § MC amplifier gnin ad-
juslment to bring it Into agreement with the level
Bpecified fo step 2. I ths andio level required
runs legs thna 2millivolts, the gain Ls excessive-
Iy high aud wiil not permit the carrler suppression

S

-

2

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

. Set the FUNCTION switch at LSB.

. Adjust DRIVER TUNING nad FINAL TUNING for
the spurlous output. (33.5 MC Xtal - VFO fre-
quency = 28.0 to 28,5 MC.)

Adjust trap coll slug L-24 for mintmum ontpul.

IS

< @

. Ipcrease traptrimmer capacity sitghlly, and re-
set the trap coll slug for minimum untput. Use
Just enough capacity in the trap trimmer to ob-
serve two resonant dips In the spurlous output
whan (he trimmer 15 rolated thrmgh minlmum
capacity.

. Set FUNCTION switch st DSB.

. Tune DRIVER TUNING aud FINAL TUNING to
destred frequency between 2.5 - 29.7 MC.

10. Readfust 10-11M 2nd mtaer trimmer (C-78) for

maximum oulput with RF LEVEL alightly ad-

vanced.

. Set FUNCTION switch at LSB.

© o

12, Retune DRIVER TUNING and FINAL TUNING for
spurious output.

-20-

s1deband loreach 50 db below maxi-
soum outpot, In this case reduce the gain setting
accordingly.

7-22. CRYSTAL FILTER ALIGNMENT.

Due to the and lesl

required it 18 recummended that renlignment af the
Tller units (FL.1 and FL2) be hnadied through the com-
pany service department. The operation of the filter
canbe checked out as follows ta dstermine whether tha
fiter requires realignment.

. Tune up the travsmitter lar aingle sidebnad oper-
atina into a 50-ohm load.

»

. Witha 1000 cps audlo generator, adjust the trans-
mitter oulpul for zero db reference on the utput
meter with the METER COMPRESSION sel fur
maximum meter sensitivity. This will permit
operalingthet well below the
autput fevel.

e

. Mold the generator output voltage constant and
check the transmitter output at 850 cps and 3000
cps. Thetransmitter cutput should nat drop below
appraximately 3 db at these extremes of Lhe audio
passband, 1 Lhe transmilter autput vs [requency
iaUlted, the correction may be made by adjusling
the PASSBAND trimmer (C-121) located on the
top deck of the sidsband unit.
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Moadification to Key 2nd Mixer of Model
HT-32 and HT-32A Transmitters.

Certain ingtallations involving Models HT-32 or
HT-324, where a TR switch or two separate antennas
areaused, make it neceasary to"'key"' or "cutoif' more
than ome mixer einge. Thie le neceasary Lo atlenuale
the signal sufficiently Bo that it will not be heard by
gennitive receivers. To allevinte this condition, a
modification 1& necedsary toapply "cut off" bias Lo the
second mixer grid ne well 2m ta the third mixer grid
during stand-by or when the key in up during CWtrans-
misslon. With bolh mixers blocked, the eigual level
will fall weil below the noieelevel encanntered in even
the most quist receiver locations.

NOTE: This modification will not require any rend-
justment of the HT-32 or HT-324 circuits,nor will it
change the operating procedure from thal specitied In
the Instruction Manual

CONNECT NEW WIRE 10 [HIS
TERMINAL {JUNCTION Gt 4700
GHM RESISTOR AND GREEN
CABLE WIRE)

LAY NEW WIRE LEAD ALONG
THIS PATH LAY WIRE DOWN
ON LHASSIS 10 AVOID §IRAY
PIGKUP

CLIP GROUND SIDE
R-32(47K) RESISTOR

NEW POS|TION FOR R.32

2ne wixen 5A0 wen
w7 Vo

ssHs oike

Bunpy

ate lamn:nmu Lavour
matir SRCON caBLE
e

i
Cowecton |
200 B-ass CARCITER
s
|
L e
e srou e
0 asaY

BY PASS AT THIS POINT WiTH
€05 MFD CERAMIC DISC (500V)

092.104364

CONNECT NEW WIRE LEAD
aT JUNCTION OF R-321a7K)
RESISTOR AND DISC BY. PASS

0944901552
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