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Figure 1. Hallicrafters Model HT-32 Transmitler/Exciter
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SECTION |
GENERAL

1-1 The Hallicrafters Mndel HT-32 Transmilier/
Exciteris the ultimate in design of self -contained trans-
milling equiptuent. "Fhls lwenty-tube precision built
transmitter/excitoris capable of 35B (single sidehand
with suppressed carrier}, DB, and OW Lransniisgion
in the Ba, 40, 2U, 15, 11, and 10 mejer pands, This
unlt can repregent the complete trangmlitiing comple-
ment of any amateur statlen. The only requirementia
for unmed,ate ‘‘on the ajr’* operation are a 50-ohm
lernymaled antenna gystem, key or microplome, and
A{” power source.

1-2. Tlis unit may be ulilized as acompleis seli-
contained transoutter, or as an exeiter for a ldnear
poweramplifier suchas the Hallicrafler Model HT-33.
If other linear ampiifiers are employed, they should
be capable of supplytng a B0-ohm termination tu the
driver putput to utillize the full capabilities of the ET-32,
Maximum power oulput ratings of the H1'-32 are:

B3B, T0-100 watts P.E. . {peak envelope power);

CW 70-100 walte; and DSB 17-25 watls {carrie!
POWET).

Prominent fealures of the HT-32 TransmitieryExelter
are:

s  MNew high {requency crysial sideband Lilter -
rejection 50 db. ar more,
Bridged-tee sldeband modulator.
s C,.T.0, direct reading In kllocycles to less
Lhan 300 cyeies {rom reference point.
s 144 waits plate inpul {P. E, P. Llwg-lgne),

-9

Jix band output (%0, 40, 20, 16, 11-10
meters),
e Unwanted sideband down 30 db, nor more,
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a Carrnier suppression down 50 db. or more,
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I-3. T.V.1. [Television Interference) SUPPRESSION

The HT=32 has beendesigned and coustiucted to sujp-
presg gpurivus radialions thel may causc television
interference. The TVI prioblem was given full con-
sideratlon in the desigi of every circull as well a5 in
the selection and lavout of parts, Adeguiate fillering
bas been provided [or control circuits and AC power
tines. Components were specifjcally selected to avoud
undesired regonances and arranged o prevent parasitle
oscillabon,

Another nuporlant T V.IL. prioflng feature 15 em-
bloved sn Lhe output coupling cireult of the final amph-
fler. Thetaned vulput tiprcult i o pL uetwork thal has
mmherentty exeellenl harmon e suppressionability. The
unlque design of this network 13 sw h that the conven-
tignal leading eontrol i8 pnnecessary and ooly the {inal
tanle 1uning need be adjusted. The pl nelwork ls vun-
nected to a coaxial connector and permits the nse of
gny antenna system having a transmission hine fm-
pedance of 50 ohms, In rddition to these faciory In-
stalled precautions, a B0-ohm low pass TVE filter,
whirh connectis between the anienna and the Liangmilter/
excyteroutput, isavallabte as an aceessery. This uml
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may be oblained lrom your Hallicrafters dealer under
part number 1X2641.

The Model 1TTT-32 Transmifter /Exclter, ag recelved
trom the factory, has had every advantage of Halli-
crafiers advanced englneering to minimize televislon
interference. Thereare, bowever, scmetypes of TVI
that eannot be prevented within the transmitier itself,
Tor example, when a television recelver (8 located In
the tmmedinte vicinity of the tranamltier /exciter it 18
entirely possible thal a fundamenial signal will reach

the input grid of the receiver in sufficient strength io
cause a sllght amomny of interference. In such cases,
it will be necepgary to inatall a filter or trap at the
televigjonrecelver Lo altenvaie the lranamitier' s funda-~
mental signal. I the interfering slgnal dees not enter
the televislon recelver through the antenna, speclal
shielding or fllters an the TV rece{ver may be neces-
aary. For a more complete discussion of measures
that may he wused to handle these speclal televislon
interference problems, refertothe ARRL HANDBOCK,

SECTION I
INSTALLATION

2-1, UNPACKING,

After unpackingthe BT-32 Tranamitier/Exclier, ex-
amme i clesely for any possible damage which may
have occurred duringtransit, Should any sign of dam-
ageheapparent, [leaclaim immuediately with the car-
rier atating the extent of damage, Carefujly check ail
ghipping labels and (ags for any spccial instructions
before removing or destroying them,

2-2. LOCATION,

Although the Model BT-33 Transmittor /Exciter is
provided will a bulll-ln pewer driven fea for coolloy
parpases, avold excessively warm locations such as
those near radiaturs and heating venta, The unit should
be placed in a Incation that provides adequate space
arpundit, permitungiree girculation of air through the
cabinet spenings.

2-1. POWER SQURCE.

The HT-32 Transmitter Exciter 18 designed o oper-
ateon 105 to 126 volt, 50-80 cyele AC curreat, power
coneumplion ls 3756 watly.

IMPORTANT: I indoubtaboul your pawer
source, contact your |ocal power company
prior to Ingerting the power cord intp an
ACpower outlel, Plugging the power cord
intp the wrong power anurce can cause
exlenglve damaye to the unil, requiring
costly repaira,

2-4. REAR CHASSIS CONNECTIONS (See Figure 2)

Bocketsare pravidedenthe rear of the HT-32 Trans-
mitier, Exciter for the following purposes:
2-4-1. R. F. OUTPUT,

This 15 a coexial cennector which cennects the Trang-
mitter, Exciter 1o Lhe anlenna syslem or a linear am.
plitier. The connectingeahle (52 ochm coax. ) should he
fitted with an Amphenol type 83- [SP connactor ar its
equivelent, The selectlan of the type of antenna and
coupllng will depend upon the frequencies ugsed and the
purpose aof operdtlan. Refer Lo the ARRL ANTERNA
HANDBOOK {or delajled informaton concerning trane-
mitting antenmne,

3-4-2, CONTROL OUTLET

An eleven pin socket is provided at the rear of the

chaseis to couneci Lhe BT-~32 Transmirtter /Exciter into
your contrel system, The mating connector for this
socket 18 an Amphenol B8-PM11, The Insiructions
which follow may be modified to suit your particalar
needs.

2-4-3, KEY (Pins 8 and §). For CW operation, the
hand key or "“bug” s vonnected to ping B and 9 of the
control outlet. Pin 3iainternally grounded in the unit.
When the Key i up, cutoff bilae is malntained at the
third mixer and driver stages. Cilosing the key re-
moves the catoff bias providing signal excitation to the
succeedlng RF amplifier stages. A key Jack ls also
provided at the fronl panel {for those who prefer a pancl
connection fur the key.

2-4-4, ANTENNA RELAY (Pins 2,3 and 4). An ex-
ternal anlenna change-over relay may be emplayed by
utillzing pine 2, 3, and 4 oo the control outlet, These
pine are vonnecled Internally Lo nsulated contacts on
the YOX RELAY of the Transmitter /Exciter. Figure
3 llustrates typical connections of an exiernal change-
aver reiay to the conirol outlet. During perieda of
transmisglon the VOX relay connects pins 2 and 3 en-
abling the exterrul power scurce to activate tha ex-
iermal antenna chenge-over relay. For external ap-
plications where an opan circudt is requir ed when Lrans-
mitting, ping 3 and 4 may be uaad, The wnitage re-
guired of the exiernal powear gource i depandeat upnn
the type change-over relay used. A coaxial type reidgy
for G0-phm transmission line impedance iz recom-
mended, Where pins 2,3, and 4 are used to switch
external cquipreent leads, the lpad ceurrent should be
hmited tu one ampere,

2-4-5,RECEIVER ATDIO(Pins §and LIJANDSPEAKER
{Bins 1 and 11),

Cennecet the awdio output of the s1atlon’' s recelver di-
recllylo plng 8 and L0 of the control oullet, (Pln 9 is
ground ar chass;a sidc.) Connect 2 2 watt reslstor
acroea the receiver audlo outpul to mainiain a load at
all times. Thereceiver apeaksr {8 cannected directly
to pins 1 and 11, (Pin | is gronnd kide.) Connecting
the receiver and speaker in this manner prevents the
acluating of the transmilier “excltes YOX circult by In-
comig audic signals from the recelver and alse dis-
connects the recetver cutput to the speaker when the
transmitier ‘exciter i on the aly, Use ap l8.ohm 2
watt reaisior for 3 to 8 ohm voire coll impedances or
1500 ohm 2 watt resistor for 500-800 ohm outputs.

2-4-8, BIAS (Ptos §, 6, and?). Cutoff blaz {-100V) or
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Figure 2. Rear Chassis Connections
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control biaa i ava lable at either pin i ar pie T with
Plo 5 used ag Lhe return or ground connection. At pin
8 the bias ls fixed at -100V regardless of {he mode of
operntion of the tronsmitter. At pin 7. the voltage is
zeroat standbyor receive and - 100V durlng transmia-

gton, anexternal relay may be used with the fixed bias
provided at pin 8, 'Note ‘thal the“bjas source’'is high
impedance and mot intended as a **hard’' hlas source
for fixed blas apnlications \n power ampltlfiers,

SECTION Ili
FUNCTION OF OPERATING CONTROLS

i-1. FUNCTION

The FUNCTION control 1s 4 fuur pusillon rulary
swllch which selects CW, DB, UPPER or LOWER
SIDEBAND type of trnnsmission as desired by the oper-
glor. An amnlysis of the FUNCTION swiich operntion
I8 given in parapgranhs 4-4, 4-G, and 4-6.

3-2, OPERATION

Tlie control ls a five position rotary swltch which
turea the power to the transmitter on or off, places the
lrapamitier in calibrale yperation or gelecta the mode
of ppgTation [VOX or MOX). The “CALIBRATE' pa-
gitlon {8 used in conjunction with the CALIBRATE LEV-
EL contral, (See parngraph 3-11.)

CAUTION

When turaing off traramlifter, stop momentar!ly
in the “STANDBY'' posltion, before turning
awitch to “OFF'" pasition.

The ““MOX’* position energizes the tranamitter con-
trol relay te the tranemit poaition. Thla pesition of
the OPERATION mwitch is aned when manual control
of tranamisaion is desired, Return the switch to the
USTANDBY" posilion durlng recefving perlods.

in the "CALIBRATE" position, the lrapsmlitter/
exclter control relay (VOX RELAY) is de-energlzed,
permitting normal reeeldving operation with an aniennn
change-over relay {if ueed) In the receiver poaltion.
With the recelver In operation the transmitter slgoel
can now he monliored and the alpnal level io Ume re-
ceiver contralied withthe CALTARATE LEVELcantral,
Bec prragraph 3-11,

In the “VOX" pusition, the transmitler conlrol
reiayis nperated hy voce energy from the microphone.
The relay Lube |s bLiased to cut-ofl and will not ener=
gize the VOX RELAY ontll algnnl excitaiionis recelved
from the audic amplifler and vox amplifier stnges,

1-3. DRIVER TUNING,

This control i a variable capacitorin lhe VFQ mixer
plale, and driver plate eirculls, and will resonate the
rircuits toany (requency in lhe 80, 40, 20, 15 and 10-11
mater Lands.

3-4. BAND SELECTOR-

The BAND SELECTOR control is a five position ru-

-5-

tary switch which sclects the proper combination of
Laned +ircults and stages for the desired frequencybend.
It also selects the correct erystal oscilistor (4,05 or
13, 96 MC) 1v produce the desired gldeband when the
FUNCTHION switch 18 set at either “UPPER" or 'LOW-
ER BIDEBAND™

3-5. FINAL TUNING

This contral 18 a variable rapacitor tn the final am-
plfier ank circuit and will resvoute the clrcuil 1o the
operatlng frequency of the selected hand. The dial
callbrations permit presetting the control roughly dur-
ing tune up.

3-8. FREQUENCY

The FREQUENCY cuntrpl jg a variable capacitor
which sets the VFOQ frequency, ‘FThe VFO covers the
(requency range §, 00D kllecyelea to &, 5U0 kilocyclea,
With mixing circuits, the VFO will setthe transmitter/
exciler to the deaired operatlng frequency an indicated
onthe dialinanyof the five banda, Each minor marker
on the skirl of the FREQUENCY control is equivalent
Lo approximately 200 cyrcies on all banda,

31-7, DIAL DRAG.

This i8 4 mechamical brake which can he adjusted
e|ther to lock or apply drog to the FREQUENCY con-
trol to avold acekdenta) rotation of the control during
operation.

3-8, AUDIO LEVET.,

This contralis a potentiometar cennected in the grid
circuit of the third audio amplifier stage and adiusts
the amuunl of audlo drive to the “‘bridged-T'' balanced
modmator. 1t hng sufficlent range to permit adjust-
mentforany high level crystal mlcrophone or low level
dynamic microphone normally wsed for voice com-
muslcaticnsa.

3-8. RF LEVEL

The RF LEVELrontrol is 8 potentiometer |n the grid
Ias clrcuit of the ¢ me amplifler tube to edjunt the gain
of the 9 mc amplifier. On DSB and CW, the amount of
carrier in the output signalls determined by the setting
of the RF LEVEL vontrol.
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3-10, MBTER COMPRESSION.

This iwa meler sensliivity control which permits the
oporatartn aet the meter at maximum deflection (D db)
for desired outpul level (bejween upproximately 1/4
pawer and tull power) when ealablishing proper drive
levels in the trangmitter/exciter. {See LEVEL INDI-
CATOR METER, paragraph 3-13,)

3-11, CALIBRATE LEVEL.

Tie CALIBRATE LEVEL control provides i tow level

3-13, LEVEL INDICATOR METER.

The LEVEL INDICATOR METER ndicates the output
of the transmitier/exciter in db helow '“0*' db refer-
ence, enablingthe adjustmenl of the transmitter/exciter
for correct outpul (drive level reguired for a linear
amplificr or approximate rated output for 'barefoot'’
operation}, Tuning of the transmitter has been simp-
lified by the draipn efthe front pane]l meter eircuit, The
meter seale i3 compressed to enable low-level giognuls
to produce @ usable indication, yeistrongsignalsdo
not drive the meter pointer off seale, Tlus feature

adjuslment of fhe transmitter outpul for 830, NSO, or
CW uperation when the OPERATION control is set at
CAITRARATE. The CALIBRATE LEVEL controllsnor-
mally gel to provide the desired sigral level in the
station recelver for monlioring purpuses and need ool
be changed excapt posaibly when changing bands., For
CW ur DSE work acarrier signal is ohtained for 'z2ero
beat!' Frequency setting. On S3B a eidepand slgnal is
obtained when talking into micraphone to *'talk onto fre-
guency'. I the zerobeal method s prafersing Ly Lhe
sidehand operator, the |PUNCTION control §8 ewrcehed
iv D3B luoblaln a carrler for callbration purposes then
switched back to the desired sldeband hefore going on
Ine alr. NotethatonDSB or CW the preset RF LEVEL
setting is nol to be disturbed when calibraling.

3-12. MONITOR.

Inwerling headphounes Inio this jack permiig volce
controlled headphone reception in the VOX made of
oparation, laserting the plug of a headset In the jack
will automativally cul off 1he receiver speaker when
It iz consected as iostructed m paragraph 2-4.5,

girves the metera wide usable dynamic range which iy
not possible to obtain with a linear scale. The destred
amount of compreseion may be sblalped by adjusting
the METER COMPRESSION rontrol om the front panel.
The cutput readlng 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 helow this
reference can easily he read on the meler. A log of
METER COMI’RESSION coutrol settlugs, for normal
vulpul Into loads of controlied and reproducible charav-
teristics, willaid in re-establiahing proper drive levels
and determining the proper operation of the unit. The
log should be recorded at various frequencies and modes
of operatlon,

To mopltor carrier suppreasion [or S4Y cperatlon sat
the METER COMIPRESSION control to read zero dh
reference anthe meteratthe maximum sjdeband ot
(aingle tone) and read carrier lével directly when the
audio excitation is removed. Note that the MOX mode
nf operition must be used for this test since in VOX
operation the trausmilier is digabled between vaive con-
trelled tranatigsions by ihe operationaf the VOX retay.,

SECTION IV
TUNING PROCEDURE

d-1. GENERAL.

The tuning procedure for the Model HT-32 Trang-
mitter/Exclter has been simplified by design as much
aa possible to permit rapid adjustment by the operator,
This does nolwiean, however, Lhala lraanmitler, com-
mereinl or home-built, may he aperated asveccesafully
when only roughly adjusled, A clean signal frum any
tranamitter requires pood cperator technique.

Twomis-luning condilions un the HT-32 Transmitler/
Exclter are poasibie, neither of which can ha acciden-
tally osed on the alr, These undesired zignnle are
vimible on tha output meater due to the exireme range
of levela handled bythe metering circuitand are 60 db
or more below fundamental utput when the traasmitter
15 correctly tuned up,

1. On tha 1b-meter band the undeaired algnat will
appear when the DRIVER TUNE control 18 set
outside its normal tuning range, approximately
0 to 1 division on the dial. Nete that its level
canont he increased on AM or CW with the RF
LEVEL controlor driver by apeech input on 888,
hence may be ldenlified in thas manser.

2. On the 10-meter band the wundesired signal wlll
appear when the DRIVER TUNE control 1s get

-

putslde {ts normal tuning range, For example
when funing the 28 mc to 29.b me segment of the
10-meter bhand, the DRIVER TUNE c¢ontrol will
normally tune up around 4 on the dlal while the
anwanted signal tunca up al around 2 divisiora on
Lhe dial. Here again Il s Henlified by ihe facl
that its level cannnt be intreased on AM nr CW
with the RF LEVEL control or driver on 8SB
wlth speach input

4-2. LOAD,

Connect a H0-ohm pon-reactive load to the R, F.
OUTPUT connectoron the Transmitter/exciter, This
impedance may be an antenna nr a properly adjusted
linear amplifier. A 53-ohm non-reactive load of at
least 100 watts disaipetion capabilities is required 1o
handie the full power pulpual,

4-3, INITIAL CONTROL SETTINGS.

Setthe front panelcontrets to their startmg positions
kd outlined below.

OPERATION,..,,....,.,..... STANDBY (Pawer un)}
FUNCTION,,.......... I 1 £
AUPRIO LEVEL.. ..., bee e e P 0
R.F. LEVEL .., ... ittt iiiiin i eaiiaaeas N
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METER COMPRESSION. .....
CATTRRATE LEVEL ...... vevariaananrasnninnns, 0
DRIVER TUNING, CENTER OF ROTATION
FINAL TUNING DESIRED BAND SEGMENT
BAND SELECTOR .+..u0uvvus».r-. DESIRED BAND
FREQUENCY ............... DEJIRED FREQUENCY

.........

4-4. W TUNING,

The tuning prncedure for CW operation will be
pregented first since AM (DSB) and 88B tunlng pro-

4-5. 35D TUNING,
The tuning provedure for $5B operation i as follows:

1. Sel the OPERATION ewitch st MOX, FUNCTION
gwiich at DSP {Audio leve] zern).

2. Tuselhe driver and final amplifier stages aa de-
gcribed for CW tnne up,

3. Set the FUNCTION awitch to DPPER or LOWER
sideband aB degired. I Lhe cuipul meter waa
refarenced at O db for maximum putput with the

cedures are mndifications of that required for CW
opcration,

The tuning procedure for CW operation 1s as fullows:

1. Set the OQPERATION awitch at MOX, FUNCTION
gwitch at DSRB,

2. Tmne the driver and final ampliflar atages, wilh
Lhe DRIVER TUNE and FINAL TUNE caontrols,
for maximum meter deflection, Advance the R¥
LEVEL vonlrul slightly 1f necessary to abtain
reascushie meter readings {or tune up. Since
these tnaedeircuits, as in any lransmltter, effect
Lransmlitter periormance, ATLWAYB TUNE FOR
MAXIMUM OUTFPUT,

1 Bet FUNCTION awitch at Cw and close key.

Advance the R T.EVEL control siowly while ab-
gerving the gutpul meter, When {eeding a dummy
oranantennt lusd set the control at a poinl whare
further rotation does not cause an appreclable
{ncraase in lhe meler readlag. Thila s saturation
output, operate slightly below this tevel for CW.
When driving 2 {ipal amplitler siage wlth the
HT-32 Tranamitter/Exciter, advance the RF
LEVEL control ontll required excltation la ob-
Litned for the amplifler. la either case dn not
operate boyond the saturation level.

5. A ronvenlent refereace for thie operating level
may be obtalned by seillng lhe METER COM-
PRESIION control 5o that the cutput meter reads
0 db,

Recheck Lhe driver and final tuntag by reducing
the carrierleyel by about Sor 10 db on the output
meter with the RF LEVEL control and touching
up Lhe DRIVER TUNE and FINAL TUNE controls
foy maximumputput. Reaet the R LEVEL con-
trol for maximum cutput just below Lhe saturatius
point as vulilaed aboyve.

Open the key, The output should drop to zero.
When operating CW with separate transmitt lng and
rece|ving antennaa the OF ERATION gwitch may ha
left in the MOX position since the transmitier 1s
complelely dlsablad when the key 18 open. T the
transmitter and receiver share tha same antenna,
and the anteuns change-over relay is operated by
the relay inthe tranamitter, then lhe OPERATION
gwitch must be get at STANDBY lo place Lhe re-
celver in operation. Refer to the nae of the CAL
posttion of the OPERATION switch and the CALI-
BHATE LEVEL controt for "zeroing-ta'' on the
recelver freqeency. See paragraph 3-11.

COMPRESBION control, the meter will now tndi-
catethe carrler suppressint directly in db below
maximum output,

Set the OPERATION awitchat MOX {manusloper-
atico),

§. While monitoring the transmiller oulpul, proceed
with §8Btranamisaion, aettingthe AUDIO LEVEL
control for the required audic gain which does not
pruduce peak flattening or overload distortinn of
the output aignal. Note that the output meter
damping factor prevents e meter from Indtcating
0 db reference on voire peaks. The meter will
pwing roughty 2/3 gcale with volee exeliation.

H manusi operation |s desired on S5B, awlichthe
QOPERATION control between MOXand STANDBY .
For valee contral operation with the recelver and
transmitier interovanecied, aet lie OPERATION
conirol al YOX. To “zero-in’’ cn frequency seé
paragraph 3-11 regarding the calibration pro-
cedure, Far Information on the use of the VOX,
DELAY, and ANTI- TRIF controlg see parngrapha
4-8, and 4-9.

4-6. AM (DSB)TUNING.
'the tuning procedure [or AM operation 15 as follows:

r

1. Sei the
Bwltch

I ETTh A AT ART ‘u.__-in.h mk RAMLT

LEIVA LIV BWILCI] dl kAl

O
at DSB {Audin level zero).
3. Trpaelhe driver and fieal amplifler stages as de-
seribed for CW tune up.

When feeding a dummy or antenna toad advance
the RF LEVELcontrol tothe saturated oulput level
and reference 0 db on the output meter with the
METER COMPRESBION control an descrlbed for
CW tuse up, Whendrivinga linear power ampli-
fler with the HT-32 advance the RF LEVEL con-
trol ustil maximum linear power output 18 ob-
tatned from the [Inal amplifjer stage before sei-
ting the reference leve] on the putput meler.

4. With the RF LEVEL control, raduce the carrier
leval & db a8 readonthe ouiput meter, This gseta
the maximum carrler level thal the linuar ampli-
flers in the HT-32 Tranamitter/Exciter or fol-
lowlng linear power amplifier can haedle and
provide 100% modulation capabilitles. This car-
rier referexce level canbe establlshed more pre-
clesly if an oscilloscope and audlo pdcillator are
used to get up and monitor the outpul signal. Nole
that if the carrier level la aet too high, peak am-
plitudes are flattened before LD0F, modulation oc-
curs. Hthecarrierlevelisset too Jow the maxl-
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mum power gutpat capabilities are not attadned
at 100% modulation.

%, While monitoring the tranamitter output, proceed
with AM Lransmiasion, setting the AUDIO LEVEL
controlior the required audio galn wizleh does not
pruduce peak [latiening or over modulation distnr-
tion of the output slpusl. Note that the oot pul meter
damping factor permits a rough eperational check

on over modulation, The output meter will drop
about 1lo 2[dbInleyel when the pértentage of mod-
ulation with'voles exeitation-runs 'close-lo 1005,

. If manual nperation 1s degired on AM, swilch the

OPERATICN contral between MOX and STANDBY
Forvoice control operation with the recelver and
trangmitter interconnected, set the OPERATION
control al VX,

e

@ @e
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Figure §. 10-11 Meter Band Adjustmenta

4-7. SEQMENT ALIGNMENT FOR 10-11M BAND,

The HT-32 Transmitter/Fxciter ig aetup at the fac-
tory to providz transmiseion in the 28. 5 to 29, 0 MC
aepment of lThe 1GM band.

The 11M hand or other 0.5 MC segments of 1OM band
are set up as follows; (Refer to Figure 0 for locatious
olthe various adjustments referred to in the lollowing
provedure, )

1, Tuseupon CW and determine the saturatipn level
setting of the RF LEVEL conirol, Record {his
getting for future reference in atep 5.

2, Remove the 32. 5 MC crystal aod insert deslred

crysetal, *
KOMINAL OUTPUT PART
BAND FREQ, FREQ NUMEER
15M *3 oMe 26. B8 - 27. 23me  10EB1DYZ
10M *39. OMe 28,0 - 3B Smc IGBIEGY
10M 32 5Mc 26.%5 - 20.0me 10B1954
10M *39, OMe 20.0 -20.5mc lSB1UGY
1.0M =23, GMr 26.5 -30.0mc 10B156S

*NOTE: These crystale areavailable but ant sup-
pHed with the transmitter.

3.

Connectelectronic voltmeter or gsimllar hgh 1m-
pedance DC yoltmeter (0-10V) to crystal pscillalor
test point, and adjust crystal osclllator trimmer
for approxhnalely lalf of the voltage obtuined at
the maximum voltage setting of the trimmer  3et
Ihetrimmer on the pentle slope atde of resonance,

. Set TRAP TRIMMER for minimum capecity and

adjust 11-10M mixer trimmer for maximun oul-
put. Increase RE [[EVELctonirol setting if neces-
EAry to pick up =n outpyt meter reading as lhe
mixer ig tuned to resonance. Back off the RF
LEVEL as resonance {8 obtained wilh mixar trim-
mer and DRIVER TUNE control.

Touchnp FINAL TUNE control thenadjust cryatal
oscillaler Lrimmer and HF LEVEL controt untit
the satluralion owiputagain eccurs at the RF LEV-
El, seiting ariglnally obtained for the previous
crysta] used. See step 1,

. Trap adjustment - Thisadjuwytmenl 19 optional as

farak spurious cutput in the 10M band iz concerned
since {is level is 1esg than 80 dh below fundamental
only when the trangmitter i¢ mistunied, To locate
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4.8.

SIS

the apurious signal, turn the RF LEVEL cunlrul
tozero or ewitch Lo upper or lower sidehand poai-
tion ol the operatyon 8witch, and tune the BRIVER
TUNE and FINAL TUNE [or maximum output. Ad-
jusl the 10-11M Lrap trimmer [or mininum out-
pul. meter reading.

[te-theck lhe 10-11M mixer tritomer setting hy
againtuning ypon the deslred [requency and peak-
ing lhe trimmer, since the Lrap adjustment wiil
affect the origtnal mixer setling slightly.

USE DF VOX AND DELAY CONTROLS,

The VOX and DELAY controls are jocated un Lhe Lop

of th

Figure 0.

with

¢ transmilter/exciter cliassis as Hustrated in
Bolh conirols are utilized 1 n conjuncilon
VOX operation and are adjusied Lo provide con-

trol of the lranemitter and atation receiver,

1.

The VOX conirol 1& an audio sensitivily control
which determines the audjo level which will trip
fenergize) the VOX RELAY, placing the lrans-
wliter/exciter “'onthe nir’’. This control should
be adjusted with the microphone at thc nurmal

-10-

ceol

B2 -ELA,

speaking distance from the mouth, Advanre the
VOX vontrolto a sellloy slghtly abowve that which
will "trip’" the VOX RELAY. Excesgive senaltly.
ity will haveihe undesiTalile resull of background
nuise “tripping'* the VOX ROLAY and placing the
Lrapemitter/exclicronlhe air, Notethatthe VOX
sensliivity conlrolund Lhe AUDRIO LEVEL conirol
for the microphone are separate level adjusi-
ments, benpee for example, hacking o{l the AUDIO
LEVEL counlrol wiil not redure the V)X sensitivity.

The DELAY c¢ontrel (5 in the grid rircult of Lhe
relay ture and determincs the time lag in de-
energizing the VOX RELAY whenaudio excitation
I3 removed from the zudio amplifier and VOX
amplifier stages, This ¢oniroel shoudd be advinced
while speaking ilo the micraphone and setal a
poaition m whict the tirme lapse hetween words
will not de-energize the VOX RELAY This ad-
juatment will eliminale Lhe constant keying of ihe
tranemilter/exciter althe beglnning of each word
when speaking  Thereis a slight Inlevactlon be-
tween e VOX and DELAY circuits, consequenlly,
a slight re-adjustmenl of both conirois may be
pecessary to oblain desired 1esulis.
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4-9. USE OF ANTI-TRIP CONTROL,

Thix cunirul i lucaled vn top of the transmitter/
exeiter chassis (Figure 6] and is used in conjunction
with VOX operation. When the statlon rceciver and
speaker are comnscted for VOX operatioy (paragraph
2-4-3), the speaker ANTI-TRIP control is advancedtoa
setling where the audic signuel picked up by the micro-
phone [rom the recewver’s apeaker will not energize
the VOX RELAY. Thisfeatureprevents the re-trans-
mitting ol the incoming audio signals (rom your station
raceiver, Note that an execaalve speaker gain sctting

To adjuat the bias, set the OPERATION switch at
MOX, TUNCTION switch at eilher dideband {zero sig-
nal} and adjuet for -49V 21V with the volimeter con-
necled between the test point terminal {-) and chassis
{+). Note polarity since this 18 a biaa voltage.

4-11. MODELHT-32 WITH LINEAR POWIER AMPLI-
FIER.

When the Mode! HT-32 Transmitter/Exciter is used
to drive a linear awplifier, swainplng or paddipg be-
tween the unitd may be required [or optimum perfor-

& tapaliie of disabling the VOX relby completely, Tience
the minimum required gain should be used for best
resulls

4-10. BLIAS ADJ. CONTROL,

This conlrol hag been factory set for -49V as meas-
ured dai the udjaceni TEST terminal,

The control ie located 10 the rear of the chassls and
alightly to Lthe right of center (See Figure 6.)

Anoccagiuual check withunaceurate, high resistance
voltmeter will insure masimum tobe life since the Bl 46
final amplliier tubes are operated close to rated plate
dig=ipation for optimum periormance.

mance.

The degree of swamping cr padding will depend upon
the drlving power required by the Unear ainphifjer.
High powered grounded grid ar triode amplifiers gener-
ally will require little ur no swamping since the driving
power will he essentially equal to the power outpul
capabilities of the HT-32, Linear power amgplifiers
using tetrodes or pentodes op the ather hand generally
require coraiderably less than the peak power output
avallable [rom the HT-32.

In general the ewamping between units should ‘'sozk'"
up the umuaed driving power so that the driver unit
(HT-32} 18 runming reasonably close to its peak power
outpul and ierminaied ina 30-oiun Ioad. Thls condiiion

it

Figure 7. Bottom Chassis View

-l
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Will retainthe carrier suppressionof the HT-12 for the
overall eystem a3z well os hwn and noise ratic which
are all related to the peak envelope power output.

For example - Skould the Unear puwer amplifisr re-
gquire 40to 30 walts of drive then a 3 db T pad designed
for J0-ohm lerminalions would fully load the HT-32
while stil] trangferring the reqguired driving power to
the final amplifler gride.

4-12. SERVICE OR OPERATING QUESTIONS,

Be sureto include, the model, serial;-mark number,
and dote purchased.

Make no gervice ashipments la the !aciory unless in-
structed to do Bo by ietter. The Halllcrafters Com-
pany witl nat accept the responsibility for unauthorized
shipments.

The Ballicraiters Company reserves the privilepe
of maklpg revisjons in guyrént produclion of equlpmenl
and agsumes no obligation i0 incorporate theae revi-
sivng in earlier models,

For further information regarding uperation or serv-
ieing of your Model HT-32 Tranamitter/Exciter, write
tu:

General Service Manager
The Hallleraftere Co.
4401 West Fifth Ave.
Chicage 24, Illnoia

SECTION V
SERVICE DATA

E-1. TECHNICAL SPECIFICATIONS.

17 plug 1 vollage regulaivr and
2 voitage rectifiers

105125 volts, 50/80 vycles AC

POWER SOURCE.. ..
POWER OU'TPUT;

SEB (PEP) ...t ivinriiatnsaanannns LT10-100 watis
L TO-100 watls
AMI{CARRIER). . oo vvvvnierinnnnnnnns 17-2b wakts
AUDIOINPUT ........c00vvnns 0. 004V rms minlmam
BTABILITY...............oo..,. 0.609 % maximum
HUM AND NOQISE QUTPUT...... At leagt 40 db below
carrier

UNWANTED BEAT OUTPUT ....At 1east 53 db helow

aameloe
mgdaIea

. 80, 40, 20, 15, 11,
and 10 meter bande

FREQUENCY COVERAGE. ..,

rr/_'?( / :((

|||:raf’r_ers

i

T Py t'/éz 2

T2Xiadl 2

FREQUENCY SELECTION Sell conlalned YFO

DIMENSIONE, - .ouv v vvenncanvncnnns 10-3/8" Helght,
16" Deap, 20" Wide
BHIFPING WEIGHT o o0 vvrvrnervnnsannns ES$=1/4 Ibs

§-2. CHASSIS REMOVAL.

‘I'ne chasei8 and front panel asasembly are remnvabls
A a unlt from the cablnet by removing 2 screws at
each gide of the front panel and the 3 ecrews on the
underalde of the cabinet,

5-3. TUBE AND DIAL LAMI' REFLACEMENT.

Accesstothe dialiampe andall tubes may be obtained
by raiging the top cover of the cabinet,

SECTION Vi
BASIC OPERATING THEORY

6-1. BASIC OPERATING PRINCIPLES.

The basie operating principles of the Model HT-32
Transmitter/Exeiter 13 explainedin the followlng sub-
varagraphs. Figurel0isablock diagram of lhe lLrans-
autter/exciter andligure 12 is the schematic diagram.
The cumplete sysiem is first discussed fur 58B opar-
ation and a brief description of CW and AM operatiun
[ollows.

6-2. GENERAL DESCRIPTION.

Tube V14 15 a 4. 00 MCeryaial controlled oscillator;
ils oulpul [reguency ia ullimately ¢onverted to Lhe de-
sired operating frequency by hetercdyng aclinn in the
succeeding siages. The output of V1A is o 4.9 MC
signal which is fed directly Lo the tank circuil ui Lhe
bridged- T modulator nelwork. The audio inpul 18 Im-

=12~

pressed across diode modulator V14 which iz part of
the grounding leg of the bridged-T modulator nelwork,
The proper phase relation has been oblained by Lhe
CARRIER BALANCE cantrols.

In S5B cparation, (FUNCTION switch in UPPER SB
or LOWER 8B pasition), the bridged-T modulalor nel-
workisplacedin a balanced conditien and carricr oul-
put 15 al least 50 dh below peak envelope power. Under
balanced conditions, the cutput of the bridged-T modu-
Laler netwark consisty of the upper and lower sidebantd
of 4.95 me. A filter system, in the Input and aotpul
vircuits of the =ideband filter amplitier stage, V2,
suppresses the lower sldebhand of the modulated 4.8%
me signel., The upper saidebend 15 [ed to the 1st mixer,
V3, where il 18 combired wilh 4.05% me or 13,95 me,
a8 gelected, lram V4, The esctllaior [reguency used
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determines whether the upper or l(ower aideband is
transmitted. For example:

1. Upper sideband - Lhe upper sideband of 4,85 me
Is mixed (sum) wilh 4.05 mc Lo obtain the upper
aldeband al % mc. The inter-stage coupling he-
tween 1st mixer, ¥3;§ me amplifier, V5; and 2nd
mixer, VT ronalsts nf funed Iranalormers T1 and
T2 which pass only a band of frequencies near
8 me.

LU‘WEI" sldahmd I,hu upper siu.leba.nd cI 4.95 me

bandatﬂ me, Asln the JpPpBT Eldﬂbd.l‘ld L.unlliljun,
the inter-stape coupling of ¥3, Vi, and V7 pass
only the frequenclee near § me.

Uptathe mmput stage of 2nd mixer, V7, the operation
of the HT-32 Transmitter/Exciter I8 identical op nll
bands. The remaining stages '‘heat’ {(sum or differ-
ence) the selected § me sideband to the deslred cpar-
ating [requency. Freguency mulliplicalion cannot be
nsed sinre doubling the [requency would double the
spacingol the sidebande. This would chiange the rela-
Uwe frequency of the modulating Irequenciea when Lhe
signal is detected.

=]
-

-
O-a3.

The selected Aideband {upper or lower) at B mc is
ampiified by 9 me¢ amplifier, V5, and led Lo the 2nd
mixer V7. On HU metera, heterodyne necillater, Y8,
has no ompui and the 2nd mixer, VT, functivng 24 an
additlonal amplliler. Al the 3rd mixer, V&, the side-
handis mixed (difference} with 1he output frequency of
the YFO, V9. Since the VFO uulput [requency ls luna-
ble from 5.0 to 5.b me, the difference ouiput of VB is
the sideband of alrequency beiween 3,500 to 4,000 me.

-4, 40 MLTER (OPEILATION,

The selected sideband al U mc i3 mixed (dillercnce)

el ni .
with a 2L.5 mac oulput of hetercdyne uvselllalor VB in

2nd mixer, ¥7. The cutput of V7T is a sidehand at 12.5
me which 18 spplicdiothe 3rd mlxer, V8, In this stage,
lhe signal is nilxed (Jilfference) with the VFO output
(3.1 ta 5. 5 mc):the resuliing signal ls the sidebasd of
a frequency batween 7.000 to 7,500 mec.

§-6. 20 METER OPERATION,

Operation on 20 melers {s essenllally Lhe same as B0
meters except that **sum’" mixing 18 employed in place
of ‘difference’™ mixing at 3rd mixar, ¥§. When lhe
VYFQuulput (5.0 Lo 5.5 me} is mixed with the vpper or
Inwer sidebasd at 9 mc, Lhe resulling slgna! 13 the
sldebuwnd of 4 [requency belween 14,000 me to 14,5 me.

B-6. 15 METER OPLERATION.

The selected sideband [upper ur lower) al 9 me is
mixed {difference) al 2nd mixer, V7, with a 25 me sig-

nal {rom heterodyne osc iliator VE; the outpul of V7 s
a eldeband of a I8 mc signal, Thls gigndd is applied
to3rd mixer, V8, where it is mixed (sum) with the $.0
mc (2 5.5 me output of the VFO, ¥8. The resull uf the
mixing aclion is a sideband of a frequency from 21.0
me 1o 21.5 me.

g-7. 11 METER OPERATION
Fur 1] meter operalion Lhe "'upper ' or *10wer'" slde-

_13-

basd at 9 me i3 mixed {difference) al 2nd mixer, V7,
wilh a 30.9 mc oulpul-signal ol-hetexodyne caedllator,
V8. The reaulting signal, a sideband at 31.9 mc, 18
agaln mized at 3rd mlxer, V8, wlih the VFO ouiput
glgnal (5.0tn 5, bmc). Theautpul of V8 i lher a side-
band of a (requency from 28 9 mc ta 27,4 mu,

6-£. 10 METER OPERATION.

¥our dietinct ranges are provided for complete cover -
age of the 10 meter band. Euch runge utilizes a separate
frequem:y from the hererndyne usculatnr ¥B.

The

. 28mcto 33.5 ma, - Thaselected sldeband at 9 mu
is muxed (differsnce) a3t 2nd mixer, ¥7, with a
32.0 me signal fram heterodyne oscillator V6
The resulting signal, a sideband at 23.0 me 1y
appliediodrd mixer, VB. Inthis stage, the side-
band at 23. 0 me 15 mixed (sum) with the VFO cut-
put{5.0 me to 5.5 me}. The resulting signal is a
sidenand at a frequency hetween 38.0 me to 28,5
me.

28.9 mec to 29 me. - For this range, the 9 me
sidebund 15 inlxed (difference) wiih the 32 § me
signal from heteradyne gacillator V6, in2nd mixer

T2, SR o W, —
V7. Theresultingsignal, a gldEbﬂid al 23.5 e

js mixed (sumj in the drd muer, V8, with the
5.0 me to 5.% me output of the VFO. Tlle vutpul
of VH is a stdeband at a frequency hetween 28.5%
ma to 20 me.

. 20 me to 29.5 me. - As In the above two ranges,
the selacted sideband of Lhe 9 me slgnal from VO
Is applied tn Znd mixer, V7. Here it i3 mixed
{difference) with the 33 me oulpul of V8. The out-
pul of ¥7 is a aldeband at 34 mc. This signal is
mixed {8um) in 3rd mixer, V&, wiih the VFO oui-
pui. The resulilng sigual s a selecled sideband
at a trequenry between 29 mc to 28.5 me.

b

28 8 me b0 A0 mp

y i .t DAL g3

- For ope ge,
lhe heterodyne uaclllatur, V6, injects a 33.5 mu
yignal ln V7 and lz mixed (diﬁierence] with the
seiected sideband at 9 me. The resulting fre-
quency, a sidebund ai 24.5 me is nuxed (sum} in
VB wilh the 3.0 me to 5.5 me gutpul of Lhe VFO
The culput of V& 1e a gideband at a [requency be-
lween 29.5 1n¢ to 30 me.

ration in the

8 range,

G-9. CW OPERATION.

When Liie FUNCTION controd i8 aet to CW or DSB po-
gilien it mabalances the *‘hridged-T'' modulaior net-
work, aliowing a carrier to be amplified and hetero-
fyned 1o the desired oulpul frequency. Two sectlona
of the FUNCTION awllch bypasses the 4.95 mc {[ller
(V2 and associaled circultry) in the *-CW'* or " DSB"
position. With these exceptions, CW operalion is the
game ag S5B operation.

6-10. DSB (AM) OPERATION

48 In CW aperaljon, the carrier frequancy is presant
inthe signal and the 4.530 mic filter ia hypasaed Am-
plitude modulatlon of the carrier oreurs across diode
modulator V14, The resulling aipnal ia amplified and
heterodyned as in CW and SSR operation.
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SECTION VII
HT-32 SERVICE AND ALIGNMENT PROCEDURES

(Figurea 8 and 9§ Cover These Procedures)

7-1. EQUIPMENT REQUIRED.

1. RF 8ignal Generator — Measuramente Corp.
Model 63B or eguivalent having a 1¥ RMS output
atanimpedance of 70 OHMS orless. {A 100 mmf
DC blocklng capacitor muat be placed in gerles

2 Vacuum tubevolimeter (VIVM) — Hewlett Pack-
ard 410A or squivalenl having na RF prohs good
to 35 MC,

3. Dammy luad — 50 chma non-inducilve, raled at
100 wamtts. The dummy lead may be made up of
varbon resigtore, Bird Waltmeier, or equivalent.

4, DC Miliammeter 0 - 300 MA DC.

f. Oacilloscope — with externnl vertical plate

7-2. INTTIAL CONTROL SETTINGS.

OPERATION. .......vus caraan STANDBY (Power on)
FUNCTION .... ..ivevinae-s fremmrmaa e oeB
CALIBRATE LEVEL ...uu..iierinnniisnns R ¢
DRIVER TUNING. . ... Fuily counterc luclcwl!!-e (Cloaed
FINAL TUNING ............ ON INDEX (Cloased gang)
FREQUENCY ......., Fuily counterclockwiae (Closed

gang)
BAND SELECTOR. . . ... ... . creisans AR inatructed
AUDIO LEYEL. .... Creremar e fenrrnn P 1
METER COMPRESSION ........................ 10
RF LEVEL.,.....ccvvuueen- LrEmi vy P ¢

7.3. BIAS ADJUSTMENT.

Cheik the bias voltage before running nay extensive
checks with the plaie and screen voltage applied to the
G146 fima1 amplifier tubes. Set BLAS ADJ. for -48V

vonaeclion, DC 1V withthe OPERATION switch at MOX. | FUNC-
TION switch at clther upper or lower gldeband (zero
A TFows o lrran = .I"i_'ln RAMY e o el B PN oo Mt e el 1% Tloue wwnliomea 117
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7-4. RF ALTGNMENT 2ZND AND 3RD MIXER AND
DRIVER STAGES.

MPORTANT: The RF alighment shauld only be
altempted when a trangmliler-exciler mai-
fnaction haa been analyzed and definiiely traced
te RF mis-alignment.

Rermove 21. 5, 25, and 32, 5 MC =tals; Qac. Tube V9;
HV Rect V18, and 9 MC RF cable Irom 3B geaerator.

Digconnecl acreen lead of V11 (8148, Final Amp) from
lng — of terntinal\board na underalide of chassis,| Jet
nevlralization capacitor C44 and VFO coupling capaci-
tor C15 at mid-capacity, if this i3 tn he a complete

allignment,

To plave lhe lranemliiler ln vperation for alignmenl,
set OPERATION controlat MOX. This places operating
biag on the jrd mbter and driver ainges.

ALIGNMENT CHART
Trimtmer Coil Bignal Approx
Signal Adjust Adjusl Generalor Driver
Genarator VIVM for for Freq. Tuning
Step | Nand Connection Connectlon Maximum | Maximum MC Selling
1 80M | Righ Side to £in #! grid of VB | VTVM to Pin 45 C26 L7 3.5 40 |1.3]37
(6AHE, drd Mixer) Common | grid of V11 (6146 c43 L1l
glde Lo chaasls, (Generator [Flnal Amp).
lvads must be kept tp absolute | Common to
minimum to prevent regener- | chasgis.
aifon.)
2 40M | Same as step 1. Same as step 1, C25 L&
c4a2 LIG 7.0 7.3 | 0.9 4.1
a 20M | Same as step 1. Same aa atep 1, caz LB 14.0| 14.36) 1.5 3.6
k] L9
4 15M | Same as wlep L, Same ae step 1. L 21.0 3.1
L3
a5 11- | Same as glep 1. Same na step 1. C20 L4 28,9 29.7 | 0.3| 4.8
10Mm C35 L6
7-6. ALIGNMENT PROCEDURE {) Adjustihe ou ofthe H.F. gener-

1. The 3rd mixer and drivar stages alignment pro-
redure for BD, 40, 20 and 11-10 meter bands, is
epsentially the same, differoncea being only in
frequency used and adjustment locatipn which can
be obtained from the chart above. The following
is the allgnment procedure fur 80 meteras, Pra-
set the Initial Control Settings with the BAND
SELECTOR sel on the baed baing aligned {BOM).

(a} Set irimmere (C26 and C43) to mid-capacity.

(b) Preset slugs (LT and L11) io thefr maximum
Inductance} il they havenever beenpreviousiy
abgned.

(e) Seiihe DRIVER TUNING to D {1, 3 on Kngh).

(d) Bet the R.F. Generator to ] {3.5 MC) using
sufficient generator output to obtain a read-
able indication onithe VTVM. U 1V vui ol the
gignal gereralor does nol pravide a VTVM
reading prareed with slug adjusiment below,

{e) Carelully adjust each slug (L7 and L11) {or

maximum delleclionun VTYVM. Use reference

voltage on VTVM of approximately 20V RMS.

-15-

cutput frequency
ator to fg (4.0 MC) usiug sufficient generalor
output lo obtalo about 20V RMS at the grid.

Tume DRIVER TUNING for maximum defiec-
tion oo VIVM. Driver tuntog setting should
he approximately Da {1 7 on the Knob).

(&)

{h} Adjust lrimmers {26 and C43) lor maximam

defiection on VTVM.
{i) Repeatstepa () thru {h) untl] ithe adjustments
resull In no appreciabla Increase in grid volt-
age, The band lsthen correctly tracking with
maximum output,

2. The 3rd Mixer and Driver Allgnment procedura
for 16M lda slightly differeni, since the 20M and
15M bande share the same coll. The follawing is
the aligamenl procedure for 15 metera,

{a) Align 20 meter band 24 oullined above.
{b) Set BAND SELECTOR at 15M.
(c) Set the R_F. generatar at Iy (21,0 MC) using

pufficient generator output to obtain aboust 20V
RMSE at the grid of the final amplifier.
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{d) Tune DATVER TUNING for maximum deflec-
tion of VIVM. Deiver tuning selling should

be approximately D3,

{2.1 on the haoch)

{e) Adjustslugs (L5 and LE}{ormaximom delier-
tion of VEYM, If additional, galn is oktained

{(f) Repcat above procedurs until no fucther gain

with this, aduslment, repeat 20 meier trim-
mer alignment at 14,33 MC and check 14,0

MC for uniform galn un 20M band.

can be obtained on both bands.

r‘,f_‘\ ("'"‘“]. . o (.:\' :
OHEAR iNTC Y B - L |: ( ‘1
FH T w TR RERE ——— J
TEH:ELEIBHQII;ILI;EH (1IN T - —— e
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™
Oty WAT TOIRCH Bra [ e iy
I INJELT N wLTAGE AT
WML UF W8 1S LORSTanT™]
AGROA3 vFD DAL
LI—
O %] o
Figure 9. Dnttom Chassls Alignment Points
77, 2ND MIXER STAGE
[ ALIGNMENT CHART
Trimmer 3lug S1gnail
Signal Adjuat Adjusi Generator | VFO
Generator VITVM for for Freq. IFreq.
Step | Band Conneclion Conpection Maximum | Maximum {MC) {MC)
1 40M | High slde to pin #1 grid of VT | VTVM to pin ¥ grad L23 7.2 | 12.% 7.2
{6AHG. 2nd Mixer}. Common | of Y11 (§146  ¥inal
81de to chassis. Amp.). Common 1o
chaasis,
2 15M | Same a5 slep 1. Same as step 1, 201 21.0| 16.0] 21.D
3 11- | Same as step 1. Same as step 1. [ 29. 0| 23.56) 20,0

-6~
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T-8. ALIGNMENT PROCEDURE.

The 2nd mixer alipnment procedure must {allow the
s¢quences shown in the chari, since the setting of the
coul bnduetance on 40M musi precede the rimmer gJ-
justments on 13M and 10-11M bands. The {pilowing 18
the alignmenl procedure for 40 metere.

1. 3st BAND SELECTOR at 40M.
2, Bet trmmers C201 and CTB &t mid-capacity.

gius 3

position (minimum indutam:a].

9. Proceed withthe alignment of the-2Znd mixer stage
onlbM apnd 10-11M using the-chart and the above
procedures naed on 40M,

NOTE

The above alignment dsta for 10-11M 2nd mixer

adjustment covers the 28. 5-28. 1 MC 10M seg~-
ment {32, 5 MC xtal) supplied with the HT-32

Transmitter/Exciter. For alignment instrut-

Lhons cavering the ase of other 11 M or 10M 8.5

MC wegments, reflerto SEGMENT ALIGNMENT
[) 154 ¢l AN [ AR ] N

[TATAR] P

The 2nd mixer plate frequency (fy) for the varioua

4, SetSignal generatorat f1 (7.2 MC} with sufficlent crystals wzed on the 10-11M band ore as follows:
putpul Lo permnil selling the driver tunlng lo reso-
hance.
Trans.freq.range | Xtal freg. |2nd Mixer iregq. (in)
5, Adjust DRIVER TUNING for maximum deflection
un VTVM. 26.8 - 274 MC Jo.9 MC 21,90 MC
6. Set BFO dipl to 7.2 MC. 28.0- 28,5 MC | 32,0 MC 3.0 MC
7. Set R, F. generator at fg (12,6 MC). Set gnner- 28.6 - 20.0 MC | 32.6 MC 23.56 MC
alor oulpul for approxlmutely 20V RMS al the final
grid while making aliponment adjustments. 26.0 - 2.5 MC | 33.0 MC 24.90 MC
B. Adjust mixer cail slug L33 for maximurm deflec- 28,5 - 30.0 MC Ja.5 MC 24,5 MU
tion on VTVM.
T-%. HETERODYNE XTAL OSCILLATOR ALIGNMENT
ALIGNMENT CHART
Band VIivM Trimmer Coil Injeclicn
Step Selector Connection Adjuatment Adjusiment Level
1 16M VTVM to pin #1 of VT (BAHE, L22 0.26V RMS
2nd Mixer), Commeon side to
chassla,
2 40M YTVM Lo pin #1 of ¥7 (8AHE, il 0.5 V RMS
And Mixer). Common side to
chaesis,
| 11-l1oM VTVM to pin #1 of VT (6AHS, Co4 0.5 V RMS
2nd Mixer)., Common alde to
chassis.

T-10. ALIGNMENT PROCEDURE.

The heteradyne crystal recillator alignmenl proce-
dure must foliow the sequence shown s the chart, since
the setting ol the coil inductance oo 16M must preceds
the trimmer adjusiments on 40M and 13-11M bands,

1. Set BAND SELECTOR at 15M.

2. Adjust Xial Ose col slug (L22) for 0. 25V RMS o)

the gentle slope side of resonance,
. Set BAND SELECTOR at 40M.

Adjust Xtal Osec trimmer €88 for 0.5V RMS on
the gentle slope side of resonance.

-17-

5. Bet BAND SELECTOR at 11-10M.

8. Adjust Xlal Osc trimmer C84 [or ¢.5V RMS on
Lhe geatle slope side 0f resonance,

7-11. VFO CALIBRATION ALIGNMENT

The VFQunil has been carefully aligned and lemper-
ature comnpensaled at the {factory. Belore touching up
trimmer C38 or cofil L1 check the dial calibration a! the
L1O0KC pointd. Ifall polnts [alltoone side of ithe pointer,
reset the pointer position. If, the calibration "'runs
out' acrosa the diai proceed as follows:

1. Sei OPERATION conlrol at STANDBY.
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Plave lhe antewna lead of the receiver near the
V¥ naitand set the rceeiver at 5.0 MC with the
B0 KC ealibraior. Recejver BFOQ Lurped off.

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

Adjust slug 1.1 for zero-beal.

. Bet the receiver t;5. 5 MO sqth the 50DC eali=

hrator =t zero beal.

. 'Tune the VFO nait to 3500 ke on ACM.
Adjugt air trimmer €3 for 2ero beat,

. Repeat aieps 2, 4, 4, b, 6, and 7 untll calibration

18 obtained at either end wof the dlal scale.

_ 7-12, BF ALIGNMENT 9 MC AMPLIFIERSTAGES, .

lat Mixer} Com-

mon to chasaig chasgis

Mlxer.) Uammon zide to

Stpnal 8iygnal
Generator Generator VTVM Control
Connection F requency cannection Selling Remartks
High Side tn Pin #1 | § MC VIVM RF probe to pin #6 | BAND SELECTOR, 20M. | Remove OSC. tubes
Grid of V3 (6AHE, | (Unmod.) | Plale vl V7 (6AHO, 2nd | QPERATION,Standby. | V1, V4. Peak upper

RF LEVEL, 10, {All
olher cunlrols 4l initial
control getting. )

and lower vore ad-
justmentaof T1 and
TZ for maximum
dellecijonof VTVM.
{1V RMS)

7-13. CARRIER O8SC, AND SIDEBAND SWITCHING
082 ALIGNMENT.

The carrier oscillatnr and sideband Awiiching oactl-
lators art provided with minoz freguency courreciion
trimmers which perml setiing each ogcillator to exact
[requency. The nbiert of the oseillator frequency ad-
justment In the s!deband generster unll 1s 1o pruvide a
carrier signal frequency ol exactly 9900 kr. Ihis is
arcompilshed by heterodyning the carrier oscillaror
fregquency (4950 ke with elther Lhe 4050 ke or 13, 350
ke sideland switching oseillator to produce a 9000 ke
slgnal at the output of the sideband unjl.

7.14. CARRIER OSCTLLATOR

Qrdinarily the earrier oscillater will not require ad-
justment ;nthe fleld. 1f the 9 MC slgnal 18 not on ire-
gquency, adiustthesideband swilchlug oscillators only.
In cases where the carrier aBcillatar frequency must
be set, proceed as follows:

1. GSet the CPERATION switch at the MOX posi-

tlon,

%, Set the FUNCTION switch at DSB.

1. Tune up the tranamitter en 80M into a dummy
lpnd,

4. [eaetthe FUNCTION gwitch for either USH or
LSB,

5. Set the two CARRIER BAL Llrimmers on the
sideband unit for maximum earrier level asd
if neceasary detune with the DRIVER TUNE
control to prevent over-driving the finai,

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

for maximum earrier level, agein detuning
withthe DRIVER TUNE control to prevent driv-
ing the [inpl stage Into a saturation outpuk,

-18-

NQTE,

NOTE,

10.

NOTE.

11,

Set the carrier lovel with the DRIVER TUNE
conirol for 50V RMS across the dummy joad,
or use the output meter on the transmitter tak-
ing care 1o avold driving the finxl lulo the sat-
uration [evel, Set the output meter sensitivity
for zero db.

Decrease the carrier osclliator freguency by
turnlngthe CARRIER FREQ. trimmer until Lhe
garrler level drops 20 db to 30 dh.

The ecarrier oscillator [requency may oot fall
exactly on 4950 ke which iz stated in the maon-
ual as the nominal frequency,

Rebalance for maximum carrier Suppression
with the earrier balance {rlmmers. Retune
the driver stage and rheck the low frequenty
andio response. Use a 50V RMS RF output
level at 1000 CPS audio reference frequency.
The low frequency reaponae for -3 db will fall
between 500 CPS nad 651 CPS,

The low [requency audio response ig directly
governedby the CARRIER OSCILLATOR freq-
uency, The carrier frequency i8 sef m this
manner to insure carrier suppyession of 40 db
or more after a 30 minute warm-up.

Check the audlo frequency response at the high
end of the range, The output level should {all
-4 dh at 3000 to 4000 CPB. I adjustmenl i
required adjust the AM rcoil (1-102) for the
rorrect response.

Achasge inthe AM coll adjustment will gener-
ally require av adjusiment of trimmer C-148,
in order lo repeak the earrier level culput for
DSB or CW operation,

Afterthe carrier frequency has been set, it 18
now ntecessarytoadjust the sidebnad switching
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oacillalors for exactly 9000 ke frum U2 side-
baud unit a8 deacribed io para. 7-14,

’ 7-15. SIDEBAND SWITCHING OSCILLATOAS,

1. Set band switch at BOM,

2. Disconnect ehlslded cable from sidehand undt at
main rhassis connector,

i. Place autenna lexd of recelver near the center
terminalof the shielded plug andl sl e recelver

HilA' aridth the 5ial 1 0 H£

ceiver BFd forned off,

Set the FUNCTION awitch at L83,

Adjust LOWER 5B ogg, trimmer (C130) for zera

heat,

Set the FUNCTION awitch at USB.

Adjust UPPER BB oae. rlmmer (C123) for zerg

beat.

Lol

s

NOTE: It may be desirahle to unhainace the carrier
balance adjuatments slightly to obtaln a higher signal
level far the receiver,

T-16. NTDLERANT BALANCE ADJUSTMENT.

The S8 BAL conirg] is a potentiometer {H-135}in
the cathode eirquits of the 4. 00 MCosctliator and 13. 95
MO osclilator (V4) slages, This conlrol Is utilized to
muntain sideband amplitude symmetry and may npot
1equire adjusiment throughout the wse of the Lrans-
mitter-exciter. However if adjastmentis neceasary,
praceed as follows:

1. Tune the trangmitter-exciter for S50 operation,
uaing a 1000 ¢ps audiv tone.

2. 3¢l the FUNCTION switch at "UPPER SIDE-
BAND* and note the reading of the frmmt pauvel
mater, Set AUDIO LEVEL cantrol for approx-
imately mid-scale reading.

3. Sel the FUNCTION awitch at “'Lower Sideband”,
The meter indiration for both <YTUPPER" aud
YLOWER SIDEBAND’' should ba easentially the
same. Any dlilorence Inoulput between the 4. 05
MC oscillator and 13.95 MC oacillator can be
compengated by adjusling the SB BAL control.
Rolating Lhe HH TIA], control will increase the
oulpul of une sidehand apd decrease the oiher
gimultaneously. Coosequently, It isneceseary
toalternate hetween the "UPPER*and "LOWER
SIDEBAND’? posillons uf the FINCTION Switch,
checking for equsi outpur, while adjusting 1he
3B BAL eonlrol,

4. There 18 a slight interaction beiween Lhe SB
BAL adjustment and SB frequency adjastment,
hence a relatively large change in one will effect
the performance of the other. If a large cor-
rectlon in sideband lalance 18 required, check
lhe sideband switching oacillator Irequency ad-
Jusimenl aguin.

7-17. NEUTRALIZATION OF FINAL AMPLIFIER.

Allhough 2 signal generaier 19 used here for this ad-
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Jusiment, the carrier on DSB or CW ganerated by the
tranamitter may be used on the 16M-and 15M hands.

1. Connect sigual generalor Lo pan #1 of V7 (2nd
mixer) through 100 uuf capacitor. Common side
1o chaesis.

2. Cunnect dummy load to transmitter output.

3. Remove heterodyne ascillator tube (V6) and 9
MC output cable from sldeband generator unii,

leadbetween the [lter capacitar {C80) and shunt
feed choke (L18),

3. IngertHV rectifier and recomect screen supply
lead.

4. 8et neutrulizlng capacitor at mid-capacity.

T. Sel OPERATION swiich at MOX. and frequency
dial at mld position.

8. et BANDSWITCH at 10-11M, signal genarator
at 23 MC and adjust DRIVER and FINAL TUNING
for muxdmum outpul. Set aignal generator out-
put for 180-175 ma plata sorrenl.

9. Tune FINAL TUNE control foy plate currenl dip
and observe output meter, Adjust neutraliwation
capacitor unlil the outpul meler pagges through
maximum &t the name time the plate cirrent
passes through the resonant dip.

10. Set BANDSWITCH at 15M, signal geuerator at
16 MC and repeat lhe above procedure.

11, If the peutralizahon capacifor eettlag does not
change, the adjustment is complete. If z amall
chnage in yeittag occurs, set the capacitor baif
way hetween the two settlags and recheck with
this compromige getting.

7-18. CARRIER BALANCE ALICNMENT.

The CARRIER BAL C116 and (118 are air trimmers
tovaled at the tup sids of the sldsband generalor unit,
The adjnatment of trtmmer C118 tunes the Bridged T
coil tu resonance and the adjusiment of trimmer C118
adjuata the phase of the Bridged T network ao that the
carrier frequency is balanced nut, when operating in

either slde hend position uf the FUNCTION ewitch.
The best working carrier balance adjustment will be

phtained I adjustment ia made after the transmitter
has reached a normal operating temperature, which
8 usnpally in about 2 to 3 hours,

1. Tune the transmitter-exeiter for DSO operation-
2, Set FUMCTION ewitch to one sideband positon.

d. Adjust C)118asd C118 systematieally for maximum
carrier guppression. [Minimum cutput meter
reading. )

4. Set FUNCTION swiich to the other sideband
posttion.

5. Re-adjuat Cl16and C118 until the maximum car-

rier suppression ls eqnalized ln both sideband
pogitions.
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7-19. VFOQ INJECTIORK ADJUSTMENT.

This adjustment {8 a coupling trimmmer in the cutput
ol the VFO unlt which gnverns the amount of VFO 1h-
jectian voltage applied to the 3rd mixer stage.

1. Set BAND SELECTOR at 15M,
2. Set VFO dia| to 21. 33 MC,

3. Tune the {ransmitter-exciter for DSB operation
into B0-ohm laad.

4, Disconaect & MC cahle input from 8B generator.

13, Adjustirapcpil slug for miaimum, spuricus ocul-
put and repaat step 10 fo-be sure-the mixer stage
i8 resanant.

14. When cryslals other thaw the 33.5 MC crysials
are now used on the 10M band, it ls only neces-
sary to adjust the trap trimmer. The trap coil
adjutment is leli as adjusted f{or the highest
frequency crystal.

T-21. 8 MO GAIN ADJUSTMENT ON 51D BAND UNIT .
Thls control (R «181) Ls located on the sidebacd gener-

5, Adjast VFO voupling trimmey (C13) for 0.1 RME
RF output acrpas B0 ohme.

8. Coanecl VTVM probe to pin #1 grid of V8 (6AHB,
Ird Mixer), The Injection voltage will be ap-
prozhmately 0.3 to 0.4V RMH. Ifbelow 0.3V
check screen aud bias voltnges un lubes V8 and
V10 and check tubes V8 and V1D for malfuncticn.

7. Replacs 9 MC cable lnput from 8D generator and
tune for masimum saturated power output, which
ghould ba at least 60V EMS across 50 ohm Inad.

7.20. 10 METER TRAP COIL ADJUSTMERNT.

This adjustment ahonld be made with a 33. § MC
crystol inthe 11-10 meter heterodyne ose. xlal sockel.
I the 33. 6 MC xial i3 not avaliable to the operatar,
the 32. b MC xtal supplied with the HT-32 may be nsed
toadjusithetrapeoll. However, whenhigher frequency
xtals are inatalled, the trap ¢oil must then be reset as
outlined below.

1. Preaetthetrap trimmer (C-T7) Lo mlnimum ca-
pacity (slut toward center of RF dsck). See Fig-
ura 5,

2. Prasat the trap coll slug (L-24) for mintmam
laductnace (maximum ecounterclockwise).

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

4_ Bet the FUNCTION switch at L8B.

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

6. Adjust trap coll slug 1-24 for minimum outpul,

7. Incraase traptrimmer capacity siighly, and re-
set the trap coll slug for minimum untput. Use
just enpugh capacity in the trap trimmer to ch-
serve two reschnant dips In the spurlous output
whan (e trimmer ls roiated thymgh minlmum
capacity.

8. Set FUNCTION switch a1 D3B.

f. Tune DRIVER TUNING aud FINAL TUNING to
desired frequency between 20.6 - 28.7 MC.

10. Rendjuet 10-11M 2nd miaer trimmey (C-78) for
maximum oulput with RF LEVEL alightly ad-
vanced.

11. Het FUNCTION switch at LSB,

12, Retune DRIVER TUNING aud FINAL TUNING for
spurious cutput.

w2(m

atar unit and 18 mcaessible al the top ol s ¢hassis.
The conirol sela Uie gain of the @ MC amplifier awd is
considered a factory adjustment which will generxlly
not require readjustment unless eatensive servire work
has been dene on the equipment.

Before chnaging the adjvstment, check the perforin-
atce of the Lransmitier as follows:

1. Tune up the transmitter on single sidebawx? using
adummy load. With a 1000 cps audio oscl tator,
measure the audic gignnl level at the microphona
comector [ur peak or gaturation power output om
gach ol Uie bnads

2. The audlo signal Ievel al the microphone input
should cuy between 2 to 4 millivolis rms for
saturation or peak power output. Should any one
band requlre eubsiastinlly more audio signal
level thau the rest, re-check the alignmeni on

that band,

4. Ifthe audio level required 18 unlformiy higher on
all bands, advnace the 8 MC amplifier gnin ad-
juslment to hring it into agreement with the level
gpecified in step 2. I the andio level required
runs leas thna £ miilivolts, the gain le excessive-
Iy high and will not permit the carrier suppression
and aswnated sideband Lo reach 50 db below maxi-
mum outpot, In thia case reduce the gain setting
accordingly.

T-22. CTRYSTAL FILTER ALIGNMENT.

Due to the specialized techniques and lesl equipment
roquired it 18 recummended that renlignment af the
lillerunits (FL.I and FL2) be hnadied through the com-
pany service department. The operation of the filter
can be checked cut aa follows ta dstermine whether the
ritev requires realignment.

i. Tuue upthetrausmitter lar single sidebnad oper-
atina into & 0-ohm load.

2. With a 1000 ops audla generator, adjust Lhe trans-
mitter oulput (or zerc db reference on Lhe cutput
meter wlth the METER COMPRESSION sel {ur
maximutm meter sensltivity. This will permit
operalingthe trassmitter well below the saturation
output level.

3. Haold the generalor output voltage consiant and
check the transmiiter output 2t §30 cps and 3000
cps. Thetransmitter cutput should nat drop below
appraximately 3 db at these extremes of lhe audio
passband. I Lhe {ransmllter ouiput vs [requency
is Ulted, 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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451 - DRI IAD-%2
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141 -16230%
4 b 13
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Dk 20 GY
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LMY Fa Ly
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ENOBS
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K. H. LA LPET
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& Coll NaT 263458
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Aracket, P4 Tuning
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Drivar Aawernhly) DT - 104345
Hushing & Cam
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Clunngl, Rubbar GLi- 200028

Ryl

Lonngetor -1 NOSAY
Crupler, Eolld 2R 1002
frover, Bldelbend Oey DGA -4 L1460
Cover, Labluan Top M. 10E431
Cover. Finad Amp. Gl -~ 4 LIL45A
aowrer, Rnox 08 - 24H 4 57
Cuver, Helay 6A=2014 00
Cregcent AN

[Genr Dyive] O 10072y
Mul, Bcale, baln

Tuallg {Genr Drive) B3 - 500868
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Modification te Key 2nd Mixer of Model
HT-32 and HT-32A Transmitters,

Certain inetallatione involving Modeis HT-32 or
HT-32A, where r TR swlich or two separate antennas
aresused, make it necespary to''kay" or "cut off ' more
than one mixer singe. Thie lv neceasary Lo allenuale
the signal sufficlently so that it will not be heard by
denaitive rocelvera. To allevinte this condition, a
modification i€ necessary toapply "cut off"! bias Lo the
gecond mixer grid ne well am to the third mixer grid

vt e Ty wn ol an g IYNT oy

l-l it I\U,’ l.ll I.I.HH-I.H.J.IIB Wy L Adilo=
mission. thh bolh mixers blocked, the aignal level
will fril well below the noiselevel 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 {rom thal specilled In
the Inetruction Manual,

EONNECT MEW WIHE 10 | Hia
TERMIMAL {JURCTION OF 170G
OHM RESISTOR AND CREEM
CABLE WIFE]

LAY WEW WiRE LE&D ALONY

THIS PATH LAY WIRE DOWN
OM LHASSIS 10 AVQID STHAY
[E N )

CLIP GHOUND S|DE
R-32 147K} RESISTOR

2HE MIZEN AL WIXER
w7 v
saHsa BANHE
A&
47K
- - 43y
L sonw 4
CERLBISE oo P SurrLY
s W "‘u"
ADD BY-PASS CAPACITOR L
AMG WARE LEAD |hn2i AWR L caoa
INSULATES WINEL R7z I N
HEE MODIFICATIDN | AYOUT Tr
ILLUSINATION GRCCN CABLD
- e w4 LEAD DHLONG
1€ STRIP KEANR
Td SWITCHING VFO ASAY
IRLUITY —t
SIDE A4 WD
QEMERATOR

By PASS AT THIS POINT WITH
cos MFD CERAMC DISC (500Y)

NEW POS|TION FOR R-32

=

%

092.-|04364

CONNECT NEW WIRE LEAD
aT JINCTION OF R-3214ATR)

RESISTOR ANO

SC ay- PASS

094.5014652
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