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Figure |, Hallicrofmers Made! HT-40 Transmiter

SECTION |
GENERAL DESCRIPTION

1-1. INTRODUCTION

The Hallicrafters Model HT-40 is a four-
tube self contained Transmitter capable of AM
(amplitude modulated) and CW {continuous wave)
tranamission on the 80,40, 20,15, 10, and 6 meter
bands, The only requirements for immediate “on
the alr'r operation are a 50 to 75 ohm terminated
antenna, a ervstal or external VFO, a key or
macrophone and a 117 volt, 80 CPS, AC power
source,

1-2. T.V.i. SUPPRESSION

The HT-40 has been deslgned and con-

final amplifier. The tuned cutput circuit is a pi
network that has excellent inherent harmeonic
suppression capability, The pi network is con-
nected to a coaxial connector and perinits the uge
of any antenna system having an impedance of 50
to 75 chms.

The Model HT-40 Transmitter, asreceived
from the factory, has every advantage of Halli-
crafters advanced engineering to minimize tele-
vision interference. There are, however, some
types of T.V.I. that cannot be prevented within the
transmitter itself. For example, when atelevision
receiver is located in the immediate vicinity of
the Transmitter itis entirely poasib]e that a funda.-
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SECTION 1I
TECHNICAL DATA

F_EMISIINN R I .
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AUDIO INPUT . . . ... ch oo i e e e, .. 004V minimum at input to microphone jack
[ DISTORTION , ... ... e e e e e, 8% at 75% modulation
HUM ANDNCISEOUTPUT. . . .. ... .. .... 40 db or more below maximum output
TUBES . &\ . it i e s et e e e e e e Four, plus two silicon rectifiers
POWER SOURCE. . ... ..., .. ..., .. 105-125 volts, 60 CPS, AC
OUTPUT COUPLING. . ., ... ... ... u.... P1 network
POWER CONSUMPTION . . . . . .. .. v v .. 175 watts
RF QUTPUT IMPEDANCE . . . ... ....... 90 to 76 ohm coamal, connector accepts Am-
phenol 83-18P connector
CW KEYING , , _ ..., ..., ... ... Panel mounted key jack accepts standard 2-
connector 1/4" plug
MICROPHONE INPUT . .. ... .. Ve e e e Rear chassis tounted microphone receptacle
Amphenol 75-MCIF connector
DIMENSIONS . . . . .. ., .. . ..., 7-3/16" lgh, 13-3/6" wide, 8-1/4" deep
NET WEIGHT . . . . . . i it i s e e s on v 17 pounds
SHIPPING WEIGHT. . . . .. .. ... v . v u... 19 pounds
FREQUENCY COVERAGE
Band Transmitter Frequency Range Crystal or VFCG Frequency Range
8¢ 3.5 MC to 4 MC 3500 KC to 4600 KC
40 TMC to 7.3 MC 3600 XC to 3650 KC
7000 KC to 7300 KC
20 14 MC to 14.35 MC 7000 XC to 7175 KC
15 21 MO to 21.45 MC 7000 KC to 7150 KC
= 1o 28 MC to 26,7 MC 7000 KC to 7425 KC
6 50 MC to 54 MC 6333 KC to 8000 KC

Note: 1000 KC =1 MG




SECTION 11
INSTALLATION

3-1. UNPACKING

After unpacking the HT-40 Transmitter,
gxamine it closely for any possible damage which
may have occurred during transit. Should any sign
of damage be apparent, file 4 claim Immedsately
with the carrier stating the extent of damage.
Carefully check all shipping labels and tags for
gpecial instructions before removing or des-
troying them.

3-2., LOCATION

The umt should be placed in a location that
provides adequate space around it, to permitiree
circulation of air through the cabinet openings.
Avold excessively warm locations such as thoge
on or near radiators and heating vents.

3-3. POWER 50URCE

The HT-40 Tranamitter isdesigned te oper-
ate on 105 to 125 volt, 60 cyele AC current. Power
consumpticn 15 175 watts,

IMPORTANT: L in doubt about the power
source, contact your local power company
prior to inserting the power plug intoan AC
power outlet. Plugzing the power cord inta
the wrong power source can cause extensive
damage to the umt, requiring costly repairs.

3-4. CRYSTAL - VFO RECEPTACLE

The CRYSTAL-VFO receptacle consists of
two pin jacks, mounted on the front panel, to
accommodate .093" dlameter pinswith1/2" center
separation (similar to typeF T-243 crystal holder).
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Figure 2. Ceaxial Fed Half-Wove
Dipole Antenna

When an external VFO ig used connect the
high or "hot" side of the VFO output to the red
pin jack and the ground side to theblack pin jack.

3-5. MNEY RECEPTACLE

The KEY jack, a standard two conduetor
ciosed cireult type jack lacated onthe front panel,
provides for the eonnection of a hand keyer, a
“bug' or an automatic keyer (T.0. Keyer}. In addi-
tion to the KEY jack the Keying instrument may
ve connectad to terminais 3 and 4 of the four
ternunal strip located on the Tear of the chassis.
These contacts are connected in parallel with the
KEY jack when the plug is removed fromthe jack
{see para. 3-8).

3-6. MICROPHONE CONNECTOR

The microphong connector, located on the
reay of the ehassis, 1s an Amphenol type 75-PC1M
bulkhead receptacle and will accept an Amphencl
type 75-MC1F microphong plug.

3-7. ANTENNAS

1t 15 suggested thal a hali-wave dipole an-~
tenna fed with a 50-ohin coaxial cable be used to
radiate maximum power from the HT-40 (seeflg,
2). Refer to the ARRL ANTENNA HANDBOOK or
similar publicatiens for detailedinformation con-
cerning transmitting antennas,

3-8, ACCESSQRY TERMINAL STRIP

A four-terminal strip on the rear of the
chagsis permits connecting the HT-40 to auxiliary
squipments.

The FUNCTION swatch in the AM or CW
position electrically connects terminals 1 and 2.
When the FUNCTION switch is 10 either the OFF,
TUNE or STANDBY position these terminals are
not electrically connected, When terminalis 1 and
2 are connected to awallary equipment suchas an
antenna change-over relay the FUNCTION awiteh
controls the cperation of the ralay (see fig. 3}

Terpunals 3 and 4 comnected across (In
parallel with) the key jack terminala, when the
plug 18 removed from the KEY jack, permits the
HT-40 to be connected to a remote control
gwitching device such as the SX-140 Receiver, a
remote control switch or separate leads from the
push-to-talk switch on the muicrophone (see fig.
4). The HT-40 may be keyed by connecting a kev
to terminals 3 and 4. For remote control opera-
tion or keying from these terminalg the key plug
must be removed from the KEY jack and the
shorting wire removed from termnals 3 and 4.



SECTION IV
OPERATING CONTROLS

4-1. FUNCTION CONTROL 1, BTANDRY position; the negative side of
the DC power supply la discoanected
. from the internal cir¢uitry. Provision
The FUNCTION controd, a five-positicnro- st ehi
tary switch iz waadto selectth’eTransnﬂtter mode is fma—ile for re:‘?:; c;) ntrol switching,
of operation as indicated. reter to paragraph ©-5.
NOTE
1. OFF position; AC power is disconnected A unigue feature of the power supply
from the power iransformer primary. allows current to be constantly fed
through the bleeder when in the STAND-
2.  TUNE position; power is applied to the BY position, thus providing better volt-
oscillator and buffer stuges but not to uge regulation when switching from
the modulatur and final amplifier STANDBY to AM or CW.
gtages. Grid current is adjusted with
the DRIVE control for maximum indica- 4. AM position; power 13 applied to the
L tlon on the RF OUTPUT - GRID CUR- oscillator, bufter, speech amplifier,
RENT meter. flnal amplifier and modulator stages.
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5. CW position; power is applied to the
oscillator, buffer and final amplifier
stages but 18 removed from the mod-
ulator stage. Screen voltage for the
6DQ5 15 obtained from the tap on the
bleeder connected across the power
supply.

_ 4+2 BAND SELECTOR CONTROL

The BAND SELECTOR 15 a six-position
mulhi-section rotary switch used to select the
preper inductance in the driver andfinal amplifier
pi network for aach band.

4-3. DRIVE CONTROL

The DRIVE control is a varjable capacitor
used to tune the plate circult of the buffer stage.
This control also functions as the mput tuping
capacitor of the g1 network between the output of
the buffer stage and the input to the final ampli-
fier stage. Operaticn of this control is suchthat it
15 1mpossible to tune to a haymonic of the desired

output frequency.
d-4. CRYSTAL-YFO SWITCLH

The CRYSTAL-VFO switch 18 a SPDT slide
switch which permits the HT-40 te operate either
crystal contralled or to operate from an external
VFEC.

4.5, KF OuTpPUT-GkID CGRRENT
SWITCH

The RF OLUTPUT-GRID CURRENT switchis
a DPDT slide switch whichpermits the operator to
gwitch the meter either mnto the grid eircuitoef the
final amplifier (BDQ5) or across the RF output
ioad.

4-6. PLATE LOADING CONTROL

The PLATE LOADING control 18 avariable
capacitor in the output of the pi network section
which adjusts the plate load impedance thus
matchng the Transmitter to the antenna,
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4-7. PLATE TUNING CONTROL 4-8. MIKE GAIN CONTROL
The PLATE TUNING control 18 a variable
eapacitor which tunes the plate circuit of thefinal

amplifier (8DQ5 to the desired operating fre-

The MIKE GAIN control, a 1 megohm po=
tentiometer located on the rear of the chassis
controls the audio signal applied to the gridof the -

quency. audlo amplifier tube V3B.
SECTION V
OPERATION
5-1. GENERAL 2, Insert crystal of desiredfrequency nto

the CRYSTAL-VFO socket.

L ——

that the trapamitter may be operated successfully
when only rough tnnung adjustments are made, A
clean signal from any transmitter requires good
operating technique.

5-2. TUNING PROCEDURE FOR CW
OPERATION

The following tuning procedure mustbe per-
formed prior tc operating the transmitter in the
CW mode.

EQUIPMENT REQUIRED:

1. 50 ohm non-inductive dummy load or a
40 watt light bulb {see fig. 6).

2. Crystal with its fundamental or hay-
monie frequency corresponding to the
degired transmitting frequency or an

at this hime to allow the operator to
tune the trassmitter, however, this is
not necessary since the jank is a nor=-
mally closed circuit type when the key
plug 18 removed. .J

4, Connect the dutnmy load to the antenna
connector on the rear chaasis panel and
plug the line cord mto a 117 voit AC
utility outlet,

5, Set FUNCTION control to STANDBY,
allow approximately 5 minutestowarm
up, then set FUNCTION control to
TUNE.

6. Adjust DRIVE control for maximum de-
fiection onthe RF QOUTPUT-GRID CUR -

external VFO, RENT meter,
PROCEDURE

_ 7. Set RF OUTPUT-GRID CURRENT
I. Set the controls a8 indicated: switch to the RF OUTPUT position.
MIKE GAIN Maximuitmn counter-

clockwise 8. Rotate FUNCTION control to CW,

FUNCTION OFF
BAND SELECTOR Desired band

|

DRIVE Center of range

CRYSTAL-VFO CRYSTAL

RF QUTPUT-GRID ¥+

CURRENT GRID CURRENT LI ~
PLATE LOADING @é QA }

80to 10 meter bands  Near 100

6 meter band Near O HT -40

PLATE TUNING Hae-ormse
80to 10 meter bands Near 100

8 meter band Near O

Figurs &.

Light Bulb Used o5 Dummy lLoad



NOTE proximately zero indication will be

noted,
In stepa 8, 10 and 11 thefinal getting of
the PLATE LOADING and PLATE TUN- 14, T the proper indication is obtained on
ING controls will be neax 100 on the 80 the meter the HT-40 is ready for TW
meter band and progressively lower on operation,
the 40 to 6 meter bands, Onthe 6 meter
band two maxlmum output indications 3-3, TUNING PROCEDURE FOR AM
can be obtained. The correct setting
will be between 0 and 20, OPERATION
The procedure for tuning the Transmitter
9. Adjust PLATE TUNING conirol for for AM operation 18 identical to the tuning pro-
maxbmum  output indication on the cadure for CW operation in Paragraph 5-2, stepl
meter. through step 12 except that the CW key need not
ke plugged in. The following procedure will com-
10. Adjust PLATE LOADING control for plete the tuning of the tranamitter for AM opera-
maximum  output  indication on the tion;
meter.
1. Connect the microphone to the MIKE
noted: 1 antenna lLine 18 shorted ap- patterns if it is desired to uge a seape.
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5-4, SERVICE OR OPERATING
QUESTIONS

For any further wnformation regarding
operation of the Model HT-40 Transmitter, contact
the Hallicrafters dealer. The Hallicrafters Com-
pany maintains an extensmve system of authorized
service centers where any required service will
be performed promptly and efficiently at anominal
charge. All Hallicrafters Authorized Service
Centers dieplay the sign shown at the right, For
the location of the one nearest you, consult your
dealer or telephone directory.

Do not miake any seryice shipments 1o the
factory unless instructed to do so by letter, The
Hallierafter Company will not accept the respon-
gibility for unauthorized shipments.

The Halllerafters Company reserves the
privelege of making revisions in current produc-
tion of equipment and assumesd no chligation to
incorporate these reviswons in earlier models,

Ahorpid
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SECTION VI
THEORY OF OPERATION

4-1. GENERAL

The HT-40 Transmitter uhlizes a built-in
oscillator eareujt or external VFO for generating
the desired fundamental signal thatistobe ampli-
fied straight through, or operated an a harmonic
generator to produce the desiredoutputIrequency
on ezch band. Circuits are empioyedin the Trans-
mitter ta permit operation at any desired fre-
quency in the B0, 40, 20,15, 10, and 6 meter bands
on CW (continuoud wave) or AM (amplitude modu-
lation), Screen injection or carrier control modu-
Iation 18 employed for phone transrmssion.

6-2., CRYSTAL OSCILLATOR

The triode section of ¥1 (BCX8) is used in
a modified Pierce Type of crystal oscillator cir-
cuit, In this circuit, feedback enargy 18 fed from
the plate to the gridby meansofa 4700 mmf capa-
citor in series with the cryatal, The grid circuit
elaments consist of 147K ohm gridreturn resistor
shunted by a 22 mmf capacitor loading capacity.
The plate ciremt uiihzes a 2.5 MH choke a5 a
common fixed plate load for all frequencies of
cperation. Coupling from the oscillator plate to
butfer grid 18 accomplished with a 1000 mmf ca-
pacitor.

Wher operating the Transmitter with exter-
nal VFO, the crystal is removed from the pin
jacks and the VFO output terminalsare coanected
to the pin iacks., The high side of the VFO output
is comnected through the red jack to the grd of
V1 (6CX8) and the ground side of the VFO output
is connected through the black jack and switch S1
in the VFO position, to ground. ‘When S1 15 in the
YFO pesition the 4700 mmf feedback capacitor is
disconnected from the earcuit.

During CW operation the cathode of ths tube
18 switched to and from ground with the cperation
of the key.

6-3. BUFFER-MULTIPLIER

The pentode section of V1 (6CX8) 1s operated
as abuffer multipher. The signals are fed from the
oscillator circuit to the grid of the buffer and
amplified or multiplied by thia stage operating 1n
class ¢, The huffer plate load consists of 2 shunt
fed 1 MH choke coupled to the grid uf the final
amplifier tube V2(6DQ5} by means of apinetwork
with separate inductances for each band. The net-
work input 15 tuned with the DRIVE tapacitor and
the network output 15 termunated with a 33 mmf
capacitor connected to the 8DQ5 grad circult. Be-
cause of the proper selectionof colis ineach band,
it is impossible to tune to a harmome of the out-
put frequency with the DRIVE capacitor. Thisre-
duces the possibility of undesirable signals being
fed to the antenna and keeping television inter-
ference to & minimum,

6-4, FINAL AMPLIFIER STAGE

The final amplifier stage utilizing a BL6
beam powered pentode tube operates asa "ty zight
through” amplifier on the 80 through 10 meter
bands and as a frequency doubler on the 6 meter
band, The finat amplifier plate load consists of a
shunt fed RF choke capacitively coupled to the pi
gsection network. The mput of the networkis tuned
with the PLATE TUNING capacitor, and is ter-
minated with the PLATE LOADING capacitor for
matching the piate impedance to the impedance of
the antenna. A tapped coil {L10) 18 used for the 80
through 10 meter bands, the £ meter band uses a
separate coil (L9) connected atrightanglesto L10



go that a mammum of mutual inductance exists
between them. A sensitive meter (M1) 1s used in
thig cireuit to measure grid ¢urrent and output
power.

6-5. RF OUTPUT-GRID CURRENT METER

The RF QUTPUT-GRID CURRENT meter ie
a basic 5 mil movement gr aduated 1n S units {G-35).
The meter andits circuitry perform twoimportant
functions:

1. With the switch 54 n the GRID CUR-
RENT position the final amplifier grid
current ¢an be measured, each division
wdicates approximately 1 milliampere.

2.  With switch 54 inthe RFEOUTPUT posi-
fion the output power delivered to the
antenna ¢an be measured. Eachdivision
on the meter represents approximately
10 watts, therefore 1f a deflection of
three and a balf divisions 15 indicated,
35 watts are heing delivered to the an-
tenna (3.5 x 10 = 38).

&6-6. SPEECH AMPLIFIER AND
MODBULATOR

The speech amplifier section of the audio
aystem consiats of the two triode sechions of V3
{124X7) and cone triode section of V4 (BDET) RC
coupled and operated in cascade to develop an
adequate signal lnput to the modulator (second
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adequate signal input to the modulator (second
triode section of V4). The modulator has alow
plate resistance and acts as a high level cathode
follower, The Screen impedance of the 8DQ5 {the
modulated element} becames an appreciable por-
tion of the cathode follower impedance., The audio
frequency component of the cathode [ollower 1s
applied in full to the screen of the final amplifier
(BDQ5) tube through a .5 mfd capacitor to permit
modulation of the sereen. An RF filter between the
muerophone jack and the grid of the MIKE pre-
amplifier (V1A) eliminates distortion in the sys-
tem which could be caused by RF across the
microphone jack,

65-7. POWER SUPPLY

The DC voltage to operate the Transmitter
18 obtained by rectifying the AG voltage acrossthe
secondary of the power transformer T1withafull
wave vollage doubler circuit using two silicon
diode rectifiers. Adequate filtering of the power
supply is accomplished by the voltage doubler
circut, together with the choke and output filter
capacitors.

Another secondary winding of the power
transformer furnishes filament veltage for all of
the tubes 1n the transmitter,

To prevent television interference from
heing conducted back through the power cord to
the power line an LC filter iz connected across the
powear transformer primary,
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SECTION VII
SERVICE DATA

7-1. CHASSI5 REMOVAL

Remove the 10 No. 6 threadforming screws
from the rear of the cabinet. Slide the chassis,
meluding the front panel, out the front of the cabi-
net.

TUBE AND PILOT LIGHT
REPLACEMENT

T-2.

Access tg the tubes and pilot light may be
ebtained by removing the chassis from the cabinet
(see para. 7-1). For tube and pilot Light location
refer to figure 8.

7-3. TROUBLE SHOOTING

In the HT-40 as 1o all well-designed com-

ACCESSORY
MICROPHONME MIXE GAIN TERMINAL
CORNECTOR CONTROL STRIP

munications equpment, maintenanee and repair
problems are generailly confined to checking and
replacing defective tubes. Malfunctions of this
nature are easily isolated and corrected by tube
substitution. Should malfunctions other than faulty
tubes occur refer to the schematie diagram for
proper valtage, resistance, and capacity values,

Table 1 provides suggestions for setrvicing
the HT-40. It is possible that this table is incom-
plete 38 there are numeraus causes for improper
operation of any piece of equipment which canonly
be determined with elaborate instruments and a
complete knowledge of the entire circunit. However,
eanh component of the HT-4G 18 pretested before
it 15 placed in the unit, thus the table will provide
adequate gervicing information in mostinstances.

ANTENNA
Xvz CONMECTOR

L]

KEY 52 BLACK PIN REDFPIN 51
JACH JACHK FACHK

DRIVE 52hn 528 533
CAPACITOR

SWITCH NOMENCLATURE
SI XTAL—YFO, 52 8AND SELECTOR, 5% FUNCTIOR | §4 RF QUTPUT - GRID CLURRENT

Figure 9.
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Table I

Troubls Shooting Infarmarion

Symptom

Possible Cause

No output on any band (AM or CW)

3. Shorted antenna,

1. V1 or V2 defective,

2. T1, L16 and/or associated power supply
components defective,

No AM modulation on any band; CW
operatian funetion properly

1. V3 or v4 defective,

2. Microphone and/or associated components
in the audio system defective,

No output on any one band,

1. Defective interstage coil for particular
hand.

2. BAND SELECTOR defective.

3. Oscillator Crystal defective.

g
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