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Figure 1. Hallicrafters Model HT-30 Transmitter-Exciter

SECTION |
GENERAL

1-1. DESCRIPTION

The Hallicrafters Model HT-30 is a precision built
transmitter-exciter capable of SSB (single side band
with suppressed carrier), AM, or CW transmission in
the 80, 40, 20, and 10 metfer bands. The transmitter-
exciter can represent the complete transmitting com-
plement at an amateur station. A power source, an
antenna and a key or microphone are the only external
requirements for immediate ‘‘on the air’’ operation.

This unit may be used as a complete self-contained
transmitter, or as an exciter for a linear power ampli-
fier such as the Hallicrafter Model HT-31. If other
linear amplifiers are employed, they should be capable
of approaching the high performance standards of the
HT-31 to utilize the full capabilities of the HT-30.
Maximum power output ratings of the HT-30 are: SSB,
35 watts P.E.P. (peak envelope power); CW 35 watts;
and AM 9 watts.

Prominent features of the HT-30 transmitter-exciter
are: built-in highly stable V. F. O. ;full function control ;
crystal-like stability (0.009%), T.V.I. suppression,
and for all practical purposes, complete suppression of

spurious frequencies. The circuitry employs the proven
r-f selective filter system used by major commercial
communications companies. This system assurescon-
tinued suppression of unwanted side band energy and
spurious emissions. Hum, noise and unwanted side band
are down 40 db or more, while undesired beat fre-
quencies are down at least 60 db.

Throughout the design of the HT-30, ease of oper-
ation has beenstressed in addition to high performance
standards. Provision is made for frequency control
either by means of the built in V.F.O. (variable fre-
quency oscillator) or by means of a crystal in the built-
in crystal holder for fixed frequency operation. The
large V.F.O. dial reads directly in kilocycles. Each
black minor marker on the skirt of the FREQUENCY
controlis equivalentto approximately 200 cycles on the
80, 40, and 20 meter bands. Each red minor marker
is equivalent to approximately 800 cycles on the 10
meter band. Onecontrol performs full band switching
for the 80, 40, 20, and 10 meter bands, enabling the
operator to shift frequency without the use of plug-in
coils. SSB, DSB or CW operation may be selected by
means of a single switch on the front panel. The built-
in VOX (voice controlled transmission) system with ad-



justable delay and anti-trip features, is designed to
control your receiver, the transmitter-exciter, and
when used, a linear power amplifier. Two triode stages
of resistance coupled speech amplifiers provide more
thanamplegainfor lowlevel crystalor dynamic micro-
phones. Aircirculation and high internal temperature
protectionis maintained by a power driven fan mounted
under the unit’s cover. Theentireunitis ruggedly con-
structed and builtto the same high precision standards
thathave made Hallicrafters a leader in the communi-
cations field.

1-2. T.V. L. {Television Interference)
SUPPRESSION

Exceptional engineering ingenuity has been employed
throughoutthe design and construction of the HT-30 to
eliminate spurious and harmonic radiations that may
cause television interference, The TVI problem was
given full consideration in the design of every circuit
as well as in the selection and layout of parts. Mozre
than adequate filtering has been provided for control
circuits and AC power lines. Low impedance paths to
ground for all harmonic frequencies are provided by
specially constructed tuned circuits. Components were
specifically selected to avoid sell resonance at har-
monic frequencies and arranged to prevent parasitic
oscillation.

Another important T.V.I. proofing feature is em-
ployedinthe output coupling circuit of the final ampli-
fier. Thetuned output circuit is a pi network that has

inherently excellent harmonic suppression ability. The
unique design of this network is such that the convention-
alloading controlis unnecessaryand only the final tank
tuning need be adjusted. The pi network is connected
toacoaxialconnector and permits the use of all antenna
systems having an impedance within the range of 50 to
70 chms. In addition to these factory installed pre-
cautions, a 50-obm low pass TVI filter, which connects
in series with the transmitter-exciter output, is avail-
ableas an accessory. This unit may be obtzined from
your Hallicrafters dealer under part number 13x2621.

The Model HT-30 transmitter-exciter, as received
from the factory, has had every advantage of Halli-
crafters advanced engineering to minimize television
interference. There are, however, some types of TVI
that cannot be prevented within the transmitter itself.
For example,~when a television receiver is located in
the immediate vicinity of the transmitter-exciter it is
entirely possible that a fundamental signal will reach
the input grid of the receiver in sufficient strength to
cause a slight amount of interference. In such cases,
it will be necessary to install a filter or trap at the
television receiver. If the interfering signal does not
enter the televisionreceiver throughthe antenna, spe-
cial shielding or filters on the TV receiver may be
necessary. Foramore complete discussion of meas-
ures that may be used to handle these special television
interference problems, refer to the booklet entitled
“TELEVISION INTERFERENCE”’, written and pub-
lished by the Remington Rand Laboratory of Advanced
Research, Norwalk, Conn.

SECTION I
INSTALLATION

2-1. UNPACKING

After unpacking the HT-30 Transmitter-exciter, ex-
amine it closely for any possible damage which may
have occurredduring transit. Should any sign of damage
be apparent, filea claim immediately with the carrier
stating the extentof damage. Carefully check all ship-
Pinglabels andtags for any special instructions before
removing or destroying them.

2-2. LOCATION

Although the Model HT-30 transmitter-exciter is
provided with a built-in power drivenfan for cooling
burposes, avoid excessively warm locations such as
thosenear radiators and heatingvents. The unit should
be placed in a location that provides adequate space
arcund it, permitting free circulation of air through
the cabinet openings.

2-3. POWER SOURCE

The transmitter-exciter isdesigned to operate on 105
to 125 volt, 50-60 cycle AC current.

IMPORTANT: If in doubt about your power source,
contact your Iocal power company prior te inserting the
power cord into an AC power outlet. Plugging the power
cord into the wrong power source can cause extensive
damage to the unit, requiring costly repairs.
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2-4. REAR CHASSIS CONNECTIONS

(See Figure 2)

All external connections to the HT-30 transmitter-
exciter are made to the connectors and terminals pro-
vided on the rear of the chassis.

A. MIKE

The MIKE connector will accommodate any high im-
pedance microphone (crystal, dynamic, etc.) thathas
an output level of -56 db or higher. The microphone
cable should be fitted with an Amphenol type FC1F con-
nector. The MIKE connector has a unique mechanical
feature in that the center contactis spring tensioned and
upon the removal of the microphone connector, the in-
put circuit of the first audio stage is automatically
shorted out,

B. TERMINAL LOAD

Aterminal board is provided at the rear of the chassis
to connect the HT-30 transmitter-exciter into your
present system. The instructions given below may be
modified to suit your particular needs.

KEY (terminals ! and 2) - For CW operation, the
hand key or ““bug’’ is connected to terminals 1 and
2 of the terminal board. Terminal 1 is internally
grounded in the transmitter-exciter. When the key
is up, cut-off bias is maintained at the V.F¥.O.
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mixer anddriver stages. Closing the key removes
the cut-off bias providing signal excitation to the
succeeding rf amplifier stages.

IMPORTANT: Never close the key when operating
in 5SB or AM.

ANTENNA RELAY (terminals 3, 4, and 5) - An ex-
ternal antenna change-over relay may be employed
by utilizing terminals 3, 4, and 5 on the terminal
board. These terminals are internally connected
to spare contacts on the VOX RELAY of the trans-
mitter-exciter. Fig. 3 illustrates typical con-
nections of an antenna change-over relay to the
terminal board. During periods of transmission,
the VOX RELAY shorts out terminals 3 and 4 en-
abling the external power source to activate the
antenna change-over relay. The voltage required
of the external power source is dependent upon the
type of change-over relay used.

RECEIVER AUDIO(terminals 6 and 7) and SPEAKER
(terminals 8 and 9) - Connect the audio output of the
stations receiver directly to terminals 6 and 7 of
the terminal board. An 18 ohm, 2 watt resistor
should also be connected across the receiver audio
output to maintain a load atall times. The receiver
speaker is connected directly to terminals 8 and 9.
Connectingthe receiver and speaker in this manner
prevents the actuating of the transmitter-exciter’s
VOX circuit by incoming audio signals from the
receiver and also disconnects the receiver output to
the speaker when the transmitter-exciter is on
the air.

NEGATIVE 100V KEYED BIAS (terminal 10) - The
transmitter-exciter provides -100 volts to terminal
10. This feature was included to provide a con-
venient method of supplying control bias to an ex-
ternal linear power amplifier during receiving
periods.

C. AC POWER

This connector provides 105 to 125 volt, 50-60 cycle
AC for the built-in fan.

D. R.F. OUTPUT

This is a coaxial connector which connects the trans-
mitter-exciter to the antenna system or a linear ampli-
fier. The connecting cable {52 ohm coax) should be
fitted with an Amphenol type 83-1SP connector or its
equivalent. The selection of the type of antenna and
coupling will depend upon the frequencies used and the
purpose of operation. Refer to the ARRL ANTENNA
HANDBOOK for detailed information concerning trans-
mitting antennas.

2-5. CRYSTAL INSTALLATION

Provision has been made for the installation of a
crystalif fixed frequency crystal-conirolled operation
is desired. Switching from the built-in VFO to the
crystal may be accomplished by means of the *“VFO-
XTAL>’ switch on the front panel. The location of the
crystalholder socket is shown in Fig. 5. Crystals must
have apinspacingof . 486" and a pin diameter of . 083"
Data pertaining to crystal frequency selection is given
in paragraph 4-8A.

NOTE

Quartz crystals are not supplied with the Model
HT-30 Transmitter-Exciter or stocked by The
Hallicrafters Company. Crystals employed in
the HT-30 musthave atolerance of . 005%. Most
of the standard types commercially available
are satisfactory for use in this unit.

SECTION lli
FUNCTION OF OPERATING CONTROLS

3-1. POWER

The POWER control is a four position rotary switch
which applies power to the unit in stages for warm up
and operation.

Inthe “POWER OFZF’’ position,the unit is inoperative.
As the control is turned clockwise to any of the other
three positions, the transmitter-exciter is turned on.

In the “WARM UP’ position of the control, power is
applied to all tube filaments; and plate power to all
stages except the speaker amplifier, relay tube, and
audio stages. When starting from the “POWER OFF”’
position, this control should remain at the “WARM UP”’
position for a minimum of 30 seconds.

The ““STANDBY" position of the control is used during
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receiving periods of M.O.X. and C.W. operation.
Placing the controlin this position from ‘‘TRANSMIT”,
removes plate voltage from the 1st and 2nd audio ampli-
fiers, the audio phase splitter, vox amplifier, relay
tube, and speaker amplifier stages. Grid bias is also
placedonthe driver and VFO mixer stages making these
circuits inoperative.

The *“TRANSMIT’’ position reduces the bias on the
driver stage and applies plate power to those stages in
which power was removed while in the ““STANDBY”’
position.

3-2. FUNCTION

The FUNCTION control is a four position rotary
switch which selects CW, DSB, UPPER or LOWER
SIDEBAND type of transmission as desired by the oper-
ator. An analysis of the FUNCTION switch operation
is given in paragraph 5-5.
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3-3. OPERATION

This control is a three position rotary switch which
selects the mode of operation (VOX or MOX). The
“CALIBRATE’’ positionis used in conjunction with the
CALIBRATE LEVEL control. (See paragraph 3-12.)

The ‘“MOX’’ position energizes the transmitter con-
trol relay to the transmit position. This position of the
OPERATION switch is used when manual control of
transmission is desired. The POWER switch must be
set to the ‘“‘STANDBY’ position during receiving
periods.

In the “CALIBRATE’’ position, the transmitter-
exciter control relay (VOX RELAY) is de-energized,
permitting normal receiving operation with an antenna
change-over relay (if used) ina receive position. This
condition is also desirable since the ““‘amount’’ of grid
bias applied tothedriver and vfo mixer stages can now
be controlled by the setting of the CALIBRATE LEVEL
control. A low power cutput can be obtained from the
final amplifier stage for tuning purposes by adjusting
the CALIBRATE LEVEL control. Seeparagraph3-12.

In the ““VOX’’ position, the transmitter conirol relay
is operated by voice energy from the microphone.
Placing the OPERATION controlinthis position applies
B+ tothe speaker amplifier and relay tube. The relay
tubeis biased at cut-off and will not energize the VOX
RELAY until signal excitation is received from the audio
amplifier and vox amplifier stages.

3-4. DRIVER TUNING

This control is a variable capacitor in the vio mixer
plate, rf amplifier grid, and driver plate circuits, and
will resonate the circuits toany frequency inthe 80, 40,
20, and 10 meter bands.

3-5. BAND SELECTOR

The BAND SELECTOR controlis a four position rota-
ryswitch which selects the proper combination of tuned
circuits and stages for the desired frequency band. It
also selects the correct crystal oscillator (1675 or
1775 KC) to produce the desired sideband when the
FUNCTION swiich is set at either “UPPER’’ or
‘“‘LOWER SIDEBAND”’,

In the “3.5-4 MC” and “7-7.3 MC”’ position, the
5.210 me. osc., 10,420 mc. osc., the 5.2/10.42 mc.
mixer, and 4 x multiplier stages are biased to cut-off.

The ¢“14-14.35 MC’’ position removes bias from the
10.420 mc. osc. and 5.2/10.42 mc. mixer stage.

In the ‘28-29.7 MC”’ position, bias is applied to the
10.420 mc. osc. stage, and removed from the 5.210
mc. osc., and 4 x multiplier stages.

The frequency range of each position of the BAND
SELECTOR control is indicated directly on the control,

3-6. FINAL TUNING

This controlis a variable capacitor in the final ampli-
fier tank circuit and will resonate the circuit to the
operating frequency of the selected band.
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3-7. FREQUENCY

The FREQUENCY control is a variable capacitor
which sets the VFO frequency. The VFO has a fre-
quency range of 5,225 kilocycles to 5, 725 kilocycles.
Dueto mixing circuits, the VFO will set the transmitter-
exciter tothe desired operating frequency as indicated
on thedialin any of the four bands, Each black minor
marker on the skirt of the FREQUENCY control is
equivalent to approximately 200 cycles onthe 80, 40, and
20 meter bands. Eachred minor marker is equivalent
to approximately 800 cycles on the 10 meter band.

3-8. DIAL DRAG

This is a mechanical brake which can be adjusted
either tolock or applydrag to the FREQUENCY control
to avoid accidental rotation of the control during
cperation.

3-9. SPEECH LEVEL

This controlis a potentiometer connected in the grid
circuit of the second audio amplifier stage and adjusts
the amount of audio drive to the balanced modulator
stage. Ithassufficientrange to permit adjustment for
any desired percentage of modulation.

3-10. CARRIER INJECTION

The CARRIER INJECTION control is a potentiometer
in the cathode circuit of the balanced modulator. The
amount of carrier in the output signal is determined by
the control setting. A mechanical reference indicator
stop is alsoprovided with this control. The adjustment
of the stop has been made at the factory and probably
will not require any re-adjustment throughout the serv-
iceof the transmitter-exciter. Thestop is rotated and
locked in place at the exact setting of the CARRIER
INJECTION control which produces complete carrier
suppression. This feature enables the operator to
immediately locate the proper setting of the CARRIER

“"INJECTION control when returning to SSB operation.

3-11. METER COMPRESSION

This is a potentiometer which allows the operator to
setthe meter at maximum deflection ¢f0°’ dbfor desired
cutput level when establishing proper drive levels in the
transmitter-exciter. (See LEVEL INDICATOR ME-
TER, paragraph 3-16.)

3-12. CALIBRATE LEVEL

The CALIBRATE LEVEL controlisa potentiometer
used to select the amount of bias applied to the driver
and vio mixer stage when the OPERATION control is
set in the ‘*‘CALIBRATE’’ position. The use of the
CALIBRATE LEVEL control enables the operator to
easily set the transmitter-exciter on a desired net fre-
quency. Toobtain maximum results from this feature
of your transmitter-exciter, the following procedure
is recommended.

1. Tune in the desired SSB net frequency on your
station receiver. Remove the receiver supplied
carrier by switching off the receiver bfo.

2. Setthe OPERATION controltothe “CALIBRATE”’
position, thus de-energizing the carrier control



relay and placing the driver and vfo mixer stage
at cut-off. Gradually reduce the cut-off bias by
slowly advancing the CALIBRATE LEVEL control
and vary the output frequency of the transmitter
until the receiver SSB signal is clear. Set the
OPERATION switchto the desired mode of oper-
ation (VOXor MOX). By utilizing the transmitter
oufput frequency instead of the bfo as g carrier
insertion oscillator, the transmitter is set exactly
on the ret frequency.

3. Return the CALIBRATE LEVEL control to ‘‘0*’.
Turnonthe receiver bfo. The adjustment is now
commplete.

NOTE

If sufficient carrier is present in the received
S5B signal, the transmitter-exciter may zero
beat to the incoming frequency without the use
of the receiver bio.

3-13. VFO-XTAL

This control is a two position rotary switch which
selects VFO or crystal controlled operation. Whenin
the “XTAL’’ position, bias is placed on the VFO stage
making it inoperative. Data on crystal selection is
given in paragraph 4-8A4.

3-14. 4X TUNING

The 4 X TUNING control is a variable capacitor which
tunes the plate circuit of the quadrupler stage and the

three following tuned circuits to four times the VFO or
crystal {requency, in 10 meter operations only.

3-15. MONITOR

This is a phone jack which allows monitoring of the
received signal with a headset. Inserting the plug of a
headset inthe jack will automatically cut off the receiver
speaker when it is comnected as instructed in para-
graph 2-4. ‘

3-16. LEVEL INDICATOR METER

The LEVELINDICATOR METER indicates the output
of the traramitter-exciter in dbbelow *0”’ db, enabling
the adjusting of the transmitter-exciter for correct out-
put {drive level required for a licear amplifier or
approximate rated output for “*barefoot’’ operation).
Tuning of the Model HT-30 has been simplified by the
design of the front panel meter circuit. The meter scale
is compressed to enable low-level signals to produce a
useable indication, yet strong signals do not drive the
meter pointer off scale. This feature gives the meter
a wide useable dynamic range which is not possible to
Obtain with a linear scale. The desired amount of com-
pression may be obtained by adjusting the METER
COMPRESSION control on the front panel. The output
reading on the LEVEL INDICATOR METER can be
shifted to read full scale (*0’’ db) and any level below
can easily be read on the meter. A log of METER
COMPRESSION control settings, for normal output into
loads of controlled and reproducible characteristics,
will aid in re-establishing propar drive levels and de-
termining the proper cperation of the unit. The log
should be recorded at various frequencies and modes
of gperation.

SECTION 1V |
TUNING PROCEDURE

4-1. GENERAL

The tuning procedure for CW aperation will firs: be
presented since AM(DSB) and SSB turing procedures are
modifications of that required for CW operation.

4-2. INITIAL CONTROL SETTINGS

Set the front panel contrals to their starting positions
as outlined below.

POWER... ...ttt iiiiannnnnn.. WARM UP
OPERATION. ..\ttt vt i cee et iaiinneennns MOX
FUNCTION .ot ieei i eii e e ereineieeeneann. 8B
SPEECH LEVEL . ... ..ttt iiniiinnenrennnnn 0
CARRIER INJECTION, ........oiiiiinenn s, 0
METER COMPRESSION. .. ....oiiiiinininnnin.. 5
CALIBRATE LEVEL ........cc.cciininnan.. G
DRIVER TUNING .......oviiiinnninnniinnnnnn. 3
FINAL TUNING.......... CENTER OF ROTATION
BAND SELECTOR.,........... .. .DESIRED BAND
FREQUENCY.,........... DESIRED FREQUENCY
VFO-XTAL............. APPROPRIATE POSITION
4 X TUNING............. CENTER OF ROTATION
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4-3. CW TUNING

The tuning procedare of Model HT-30 for CW oper-
ation is as follows:

1. Connecta50chm impedance to the R.F. QUTPUT
connector on the transmitter-exciter. The im-
pedance may be an antenna or a properly tuied
linear amplifier. However,a50okm ron-reactive
loadof at least 50 watts dissipation is advised for
initial tuning.

2. Set the POWER switch to the “TRANSMIT"’
position.

3. Rotate the CARRIER INJECTION control to ap-
proximately 4.

CAUTION

When using the Model HT-30 to drive a linsar
amplifier, the CARRIER INJECTION control
should not be advanced any farther than required
to supply the correct amount of drive. If Halli-
crafters HT-31 linear amplifier is being used,



refer to page 4 of the HT-31 Instruction Book for
grid loading instructions.

4. Tunethe driver and final amplifier stages by ad-
justing the DRIVER TUNING and FINAL TUNING
control for maximum deflection on the front panel
meter.

When tuning onthe 10 meter band, the 4X TUNING
control must also be adjusted for maximum de-
flection since the quadrupler stage has been placed
in the circuit by the BAND SELECTOR switch.
Prior to adjusting the 4 X TUNING control, rotate
the FINAL TUNING control completely clockwise;
then the DRIVER TUNING and 4 X TUNING must
be adjusted simultaneously. While slowly rotat-
ing the 4 X TUNING control, “rock’’ the DRIVER
TUNING control and observe the front panel meter.
Set both controls at a position resulting in maxi-
mum output. After peaking the driver and quad-
rupler stages, the FINAL TUNING control should
now be adjusted for maximum deflection on the
panel meter.

NOTE

Asfull meter deflection (‘0’’ db) is approached
while tuning the driver and final amplifier stages
(and quadrupler whenon10meters), the amount
of carrier injection should be decreased to
maintaina level below ‘‘0°*db. This will enable
moreaccurate tuningand prevent ‘‘pinning’’ the
needle of the panel meter.

5. Rotate the CARRIER INJECTION control fully
counterclockwise and set at ““0’’,

6. Advance the CARRIER INJECTION control slowly
while observing the meter. Set the control at a
point where further rotation does not cause an
appreciable increase in the meter reading. Adjust
the METER COMPRESSION control (counterclock-
wise)to set the indicator of the panel meter exactly
on ‘0’ db. Slowly rotate the CARRIER INJECTION
control counterclockwise 1 db. Readjust the
METER COMPRESSION control to maintain the
panelmeter indicatoron ‘“0" db. At this position,
the maximum allowable drive excitation is being
applied to the final amplifier stage.

7. Recheck the setting of the DRIVER TUNING and
FINAL TUNING controls (also 4 X TUNING CON-
TROL if on 10 meters) for maximum meter
deflection.

8. Ifthereisanoticeable increase in meter deflection
(indicator reading off scale) after performing step
7, repeat steps 5, 6 and 7 until step 7 results in
no appreciable change in meter deflection.

9. Setthe FUNCTION switchto “‘CW’’ position. Pro-
ceed with CW transmission.

4-4. AM (DSB) TUNING - ALTERNATE
METHOD

To tune the transmitter-exciter for AM transmission,
proceed as follows:

.

1. Perform the first eight sleps of the CW tuning
procedure, paragraph 4-3.

2. Reduce the CARRIER INJECTION control setting
until the meter reads approximately 3 db. This
reduces the rf excitation to the final amplifier to
approximately one-half that employed in CWtrans-
mission and to the maximum level for 1009
modulation.

3. Setthe OPERATION switch to “MOX’’ or “VOX”
as desired.

4. With another station monitoring the output of the
transmitter-exciter, adjust the amount of modu-
lation by slowly advancing the SPEECH LEVEL
control. Set the SPEECH LEVEL control just
belowthat setting which produces distortion (over
100% modulation) in the transmitter-exciter out-
put. Proceed with AM transmission.

4-5. AM (DSB) TUNING - PREFERRED
METHOD

Adjusting the SPEECH LEVEL control for 100% modu-
lation can be accomplished by using the front panel
LEVELINDICATOR meter and an audio tone. The audio
tone may be obtained by tuning your station receiver to
anunmodulated signal and setting the bfo for an approxi-
mate 1000 cycle tone or any tone pleasing to the ear.
Set the audic output of the station receiver to your
normal speaking voice level. Place your microphone in
front of the receiver speaker at the same equivalent
distance as normally used when speaking into the micro-
phone. Then proceed as follows:

1. Perform thefirsttwo steps of the AM tuning pro-
cedure, paragraph 4-4.

2. Slowly advance the SPEECH LEVEL control while
observing the front panel LEVEL INDICATOR
meter. The meter reading will decrease, reach
a null, then begin to increase. The null corres-
ponds to approximately 100% modulation and the
increase is over 100% modulation. Reduce the
setting of the SPEECH LEVEL control counter-
clockwise until the meter is at the base of the null,
Note the meter reading, then continue reducing the
setting one-half db past the null point.

3. Setthe OPERATION switch to ‘VOX’’ or “MOX"’
as desired.

4. Setthe stationreceiverto the operating frequency
and proceed with AM transmission.

4-6. SSB TUNING

The tuning procedure of the transmitter-exciter for
SSB operation is as follows:

1. Tunethetransmitter-exciter as instructedfor CW
operation, paragraph 4-3.

2. Set the FUNCTION switch to “UPPER” or
““LOWER’’ SIDEBAND as desired.

3. Setthe CARRIER INJECTION control to “0”
(minimum carrier).



4. Setthe OPERATION switch to “"MOX'? or **VOX*’
as desired.

5. While monitoring the transmitter-exciter output,
proceed with S5B transmission, setting the
SPEECE LEVEL control to the highest setting
which does not produce distortion. The SSB tuning
is now complete.

4.7. SSB TRANSMISSION WITH
CARRIER

If it is desired to transmit a SSB signal with a carrier,
proceed as follows:

1. Tune the transmitter-exciter as instructed for
SSB (paragraph 4-6).

2. Advance the CARRIER INJECTION control in-
jecting the desired amount of carrier into the
output of the transmitter-exciter.

4-8. ADDITIONAL TUNING INFORMA-
TION FOR 11 METERS AND 80
METERS

The characteristics of the heterodyne systems in a
single sideband transmitter often result in the presence
of a few spurious harmonics of the 1725 kc and 6985 kc
1F’s whichfall near or within the 80-meter and11-meter
amateur bands, respectively. Extreme care has been
taken to reduce the level of these spurious frequencies
to a negligible level when the HT -30 is properly tuned.
However there is a possibility of tuning the output to one
of these highly attenuated spurious harmonic fre-
quencies (3450 ke and 27, 940 kc) unless the following
precautions are followed.

1. CARRIER INJECTION, DRIVER TUNING, and
FINAL TUNING controls.

When adjusting carrier injection, advance the
CARRIER INJECTION control only as far clock-
wiseasnecessary for final tune-up, and when ad-~
justing the DRIVER TUNING and FINAL TUNING
controls begin at the high frequency end (fully
counterclockwise) and proceed downward in
frequency.

g

. Carrier Suppression.

After initial tune-up, set the FUNCTION switch to
DSB, the CARRIER INJECTION control at 0, and
the METER COMPRESSION control at 13, If the
carrier suppressionindicated on the meter is not
between 25 and 30 db, proceed as follows:

a. Loosen the two thumb Screws at the CARRIER
INJECTION control, butfirst note the setting of
the mechanical reference indicator with respect
to the calibration numbers on the control.

b. Rockthe CARRIER INJECTION control back and
forth for maximum supression, and compare it
with the previously marked knob setting,

¢. Adjustthe 50~kc amplitude balance control (RS, [
see Fig. §) for maximum suppression.

d. Repeal step b.

e. Adjust the phase balance control (R10, Fig, 5)
for maximum suppression.

f. Repeat step b.

g. Hold the CARRIER INJECTION control, rotate
themechanical reference indicatorina counter-
clockwise direction up to the dial calibration of
maximum suppression, and lock the two thurmb
SCTews.

4-9. CRYSTAL-CONTRQLLED OPERA-
TION

When crystal-controlled operationisdesired, insert
a crystal into the crystal socket (Fig. 5) and place the
VFO-XTALswitchinthe “XTAL” position. The tune-
up procedure for crystal-controlled operaticnis idernti-
cal to VFO operation.

A. SELECTION OF CRYSTAL FREQUENCY

Incrystal-controlled operation, the VFO is rendered
inoperative and its normal function is replaced by the
crysial oscillator; therefore, the crystal frequency must
be within the range {5.225 mc to 5.725 mc) originally
covered by the VFO.

To obtain a desired operating frequency, select the
crystal frequency (5. 225 me to 5.72% mc) by using the
formulaslistedbelow. The crystal and operating fre-=
quencies must be in megacycles.

80meters; Crystal Frequency = Operating Frequency
+1.725 mec
40 meters; Crystal Frequency = Operating Frequency
. -1.725 mc
20meters; Crystal Frequency = Operating Frequency
-8.695 mc
10meters;Crystal Frequency = {Operating Frequency
-6.935 mc) + 4

B. TYPICAL CRYSTAL FREQUENCIES

Typical examples of crystal frequencies required to
obtain various operating frequencies is listed in the
crystal frequency table. In many cases, one crystal
frequency can be used on all bands with the resultant
frequency still remairing within the bard limiis. The
resultant operating frequencies marked withanasterisk «
Indicate that these frequencies are out of the band limits.

-10-



—'['[-

B
Vi3 (TEST v2I va V20 VIO Vil
(12aU7) JACK) (5v4) (6BH6) z3 (5R4) 24 (6146) 25 76 (6146) RFC2 C224 C226 C229 €231 Lt L3

cle2
Ci63
cig4
c9o4

vaz
(oa2)
V9
28Y7)
cz2u
c2i4
c2i17
cz220
... N8
(ecB6)
CRYSTAL
SOCKET

c2o00
c202

Vig
7(6UB)

C209

c206
vig
(6CB86)
c243
e a - 8 VA8 b \ , , e
UoAT I 0, , V(&) | &/ T @ v |-~
S . S Pl dnny fsiliab o o cios

T2q
'R9

R33 v5 C Ve T3 T4 RISI L25 V7 T6 T5 CI88 CI190 VI6

VIS LM2 D T7 T8 C194 VI7  Cl22 LM}
2AT7)(TEST (6BH6) (BAHS) (6AH8) (12AT7) (TEST (6 AHSG)
JACK) JACK)

92-5114

Figure 5. Model HT-30 Chassis, Top View



CRYSTAL FREQUENCY TABLE

Crystal RESULTANT OPERATING FREQUENCY (mc)
Frequency
(mc) 80 Meters 40 Meters 20 Meters 10 Meters

5.225 3.500 6.9950* 13.920* 27.835*
5.3 3.575 7.025 13.995 28.135
5.4 3.675 7.125 14,095 28.535
5.5 ’ 3.77% 7.225 14,195 28.935
5.6 3.875 7.325 © 14,295 29.335
5.725 4.000 7.450%* 14.420%* 29.835*

4-10. USE OF VOX AND DELAY
CONTROLS

The VOX and DELAY controls are potentiometers
located onthe top of the transmitter-exciter chassis as
illustratedin Fig. 5. Bothcontrols are utilized in con-
junction with VOX operation and are semi-permanently
adjusted to your personal speaking characteristics.

A. The VOX control (R68) is anaudio sensitivity con-
trol which determines the audio level which will trip
(energize) the VOX RELAY placing the transmitter-
exciter ‘‘on the air’’. This control should be adjusted
with the microphone at the normal speaking distance
from the mouth. Advance the VOX control to a setting
slightly above that which will ‘‘trip’’ the VOX RELAY.
Increasing the setting will increase the sensitivity and
will have the undesirable result of background noise
“‘tripping’’ the VOX RELAY and placing the trans-
mitter-exciter on the air.

B. TheDELAY control (R74) is in the grid circuit of
the relay tube and determines the time lag in the de-
energizing of the VOX RELAY when audic excitation is
removed from the audio amplifier and VOX amplifier
stages. This control should be advanced while speaking
into the microphone and set at a position in which the
time lapse between words will not de-energize the VOX
RELAY. This adjustment will eliminate the constant
keying of the transmitter-exciter at the beginning of
each word when speaking. There is a slight inter-
action between the VOX and DELAY circuits, conse-
quently, a slight readjustment of both controls may be
necessary to obtain desired results.

4-11. USE OF SPEAKER CONTROL

This controlis a potentiometer (R139) located on top
of the transmitter-exciter chassis (Fig. 5) and is used
in conjunction with VOX operation. When the station
receiver and speaker are connected to the terminal
board for VOX operation (paragraph 2-4B), the SPEAK-
ER anti-trip controlis advanced to a setting where the
normal incoming audio signal will not energize the VOX
RELAY. This feature prevents the retransmitting of
the incomingaudio signals from your station receiver.

4-12. MODEL HT-30 WITH LINEAR
AMPLIFIER

When the Model HT-30 transmitter-exciter is used in
conjunction with a linear amplifier, such as the Halli-
crafters HT-31, it is desirable to use a swamping re-
sistor across the rf transmission line between the two
units. This resistor should have a value of 100 ohms,
9 watts (minimum) and be a non-inductive type, such

asaglobar type CX. Therearetwo reasons for the use
of this resistor.

1. The instantaneous input impedance of a class B
stage changes as the driving voltage goes through
a cycle. This change in impedance represents a
changeinload for the transmitter-exciter, which
causes distortion during peaks when the load im-
pedance is lowest. Adding a constant load im-
pedance in parallel with the exciter output reduces
the dynamic load change.

2. The signal to noise ratio (ratio of residual noise
to maximum power output) in SSB operation is
based on the maximum transmitter-exciter output
capabilities. When the amount of transmitter-
exciter output utilized is less than maximum, this
ratiobecomes less favorable since the maximum
power outputis decreased while the residual noise
output remains the same.

IMPORTANT: Do not use less than 100 ohms
resistanceto swamp the exciter output. Too low
a resistance value will result in distortion and a
reduced amount of reserve power available.

4-13. SERVICE OR OPERATING
QUESTIONS

For any further information regarding operation or
servicing of your Model HT-30 transmitter-exciter,
write to:

General Service Manager
The Hallicrafters Co.
4401 West Fifth Ave.
Chicago 24, Illinois

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

Make no service shipments to the factory unless in-
structed todo sobyletter. The Hallicrafters Company
will not accept the responsibility for unauthorized
shipments.

The Hallicrafters Company reserves the privilege of
making revisions in current production of equipment and
assumes no obligationto incorporate these revisions in
earlier models.

I] 7%7;024}&//
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SECTION Vv
SERVICE DATA

5-1. TECHNICAL SPECIFICATIONS

TUBES............ 19 plus 1 voltage regulator and
2 voitage rectifiers
POWER SOURCE...... 105-125 volts, 50/60 cycles
POWER OUTPUT
SSBPEP) .. iteinseenannnnnnn.. 35 watts
W e, 35 watts
AM L e, 9 watts
AUDIOINPUT ...ooevnanennnnnnn. 55 db minimum
STABILITY . . oitiniiine e eeannnn. 00.009 percent
HUM AND NOISE OUTPUT .... At least 40 db below
carrier
UNWANTED BEAT OUTPUT .. At least 40 db below
carrier
FREQUENCY COVERAGE...... 80, 406, 20, and 10

meter bands
FREQUENCY SELECTION .. Self-contained VFO or

crystal
DIMENSIONS. . vveieeennnnn. 9x 18-3/8 x 12-7/8"
SHIPPING WEIGHT ......0vieennnnnnnnn. .. 51 lbs.

5-2. CHASSIS REMOVAL

The chassis and front panel assembly are removable
asaunitfrom the cabinet by removing 2 screws at each
‘side of the front panel and the 5 screws on the under
side of the cabinet.

3-3. TUBE AND DIAL LAMP
REPLACEMENT

Access tothe dial lamps and all tubes may be obtained
by raising the top cover of the cabinet.

5-4. BASIC OPERATING PRINCIPLES

The basic operating principles of the Model HT-30
transmitter-exciter is explained in the following sub-
paragraphs. Fig. 8 is a block diagram of the trans-
mitter-exciter and Fig. 12 is the schematic diagram.
The complete system is first discussed for SSB oper-
ation and a brief description of CW and AM operation
follows. '

A. GENERAL OPERATION

Tube V1 is a 50 KC crystal controlled oscillator and
aphase splitter. The output of V1Bis two 50 KC signals,
180 degrees out of phase. This signal, plus the modu-
lation signal from the audio phase splitter stage V13B,
arefedtoabalanced modulator stage, V2 and V3. The
rfdrive andaudio inputs to the balanced modulator stage
areinpush-pull and the output is connected in push-pull.
The proper phase and amplitude relation has been ob-
tained by thefactory set PHASE BAL. and AMP. BAL.
controls.

In SSBoperation, whenthe CARRIER INJECTION con-
trol is set at ‘“0’’, the halanced modulator stage is
placed in a balanced condition and carrier output is at
least 40 db below peak envelope power. Advancin g
the CARRIER INJECTION control unbalances
this stage and injects the 50 KC carrier into the
system.
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‘Under balanced conditions, the output of the balanced
modulator stage V2 and V3 consists of the upper and
lower sideband of 50 kc. A filter system, in the input
and output circuits of the sideband filter amplifier stage,
V4, suppresses the lower sideband of the modulated 50
ke signal. The upper sideband is fed to the 1725 ke
mixer, V6, where it is combined with 1675 ke or 1775
ke, as selected, from V5. The frequency used deter-
mines whether the upper or lower sideband is employed.
For example:

1. Upper sideband - The upper sideband of 50 kec is
mixed (sum) with 1675 ke to obtain the upper side-
band of 1725 kec. The output circuit of the 1725 ke
mixer stage, V6, consists of a coupled pair of
tuned transformers, T3 and T4, which pass only
a band of frequencies near 1725 kc.

2. Lower sideband - The upper sideband of 50 kK¢ is
mixed with 1775 ke to obtain the lower sideband of
1725ke. As in the upper sideband condition, the
output circuit of V6 passes only the frequencies
near 1725 kc.

Up to this stage, the operation of the HT-30 trans-
mitter-exciter is identical onall bands. The remaining
stages ““beat’’ (sum or difference) the selected 1725 ke
sideband to the desired operating frequency. The
““beating”’ of a sideband with progressively higher fre-
quencies to obtain a desired operating frequency re-
duces “image’’ frequency problems. Frequency multi-

‘plication cannot be used since doubling the frequency

would double the spacing of the sidebands. This would
change the relative frequency of the modulating fre-
quencies when the signal is detected.

B. 80 METER OPERATION

The selected sideband (upper or lower) of 1725 ke is
amplifiedby 1725 k¢ amplifier, V7, and mixed (differ-
ence) by V17 with the output frequency of the VFO. Since
the VFO output frequency is selectable from 5.225 to
5.725 mc, the difference output of the mixer is the
sideband of a frequency between 3.500 to 4.000 mc.

C. 40 METER OPERATION

Operation on 40 meters is essentially the same as 80
meters except that ““sum’’ mixing is employed in place
of ““difference’” mixing. When the VFO output (5.325
to5.725 me) is mixed with the selected (upper or lower)
sideband of 1725 kc, the resulting signal is the side-
band of a frequency between 6.950 mc to 7.450 mc.

D. 20 METER OPERATION

For 20 meter operation, the selected sideband (upper
or lower) of 1725 kc is mixed (difference) by V16 with
the output of V15B, a 10.420 mc crystal oscillator. The
output of V16, a sideband of 8.695 me, is mixed {sum)
again in V17 with the VFO output (5.225 to 5.725 mc).
The output of V17 is the selected sideband of a frequency
between 13.820 mc to 14.420 mc.
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Figure 8. Model HT-30, Block Diagram



E. 10 METER OPERATION

The selected sideband (upper or lower) of 1725 ke is
mixed (sum)by V16 with the outputof V154, a2 5.210 me
crystal oscillator. The output of V18, a sideband of
6.935 mec, is mixed (sum) by V17 with the output of
quadrupler V19B. The quadrupler multiplies the VFO
frequency four times (20.900 mc to 22.900 mc). The
resultof the mixing action is a sideband of a frequency
from 27.835 mc to 29.835 me.

F. CW OPERATION

Advancing the CARRIER INJECTION control unbal-
ances the balanced modulator stage (V2 and V3), allow-
ing a carrier to be amplified and heterodyned to the
desired outputfrequency. A section of the FUNCTION
switch bypasses the 50 ke filter (V4 and associated
circuitry) inthe “CW* position. With these exceptions,
CW operation is the same as SSB operation.

G. DSB (AM) OPERATION

As in CWoperation, the carrier frequency is present
inthe signal and the 50 KC filter is bypassed. Amplitude
modulation of the carrier occurs in the balanced modu-
lator (V2 and V3). The resulting signal is amplified
and heterodyned as in CW and SSB operation,

5-5. FUNCTION SWITCH

The position of the FUNCTION switch determines the
type of transmission (CW, DSB, UPPER or LOWER
SIDEBAND). Fig. 9 is a schematic diagram of the
FUNCTION switch showing it in the “CW?” position.
The sections are marked ‘“F8”, followed by the wafer
number and a letter designating front or rear as viewed
from the frontof the chassis. For example FSIR indi-
cates; FUNCTION switch, first wafer, rear. FUNCTION
switch operation is briefly explained in the following
paragraphs.

A. CW OPERATION

The 50 kc carrier from the balanced modulator is
routed around the 50 ke carrier and sideband filter to
the 1725 ke mixer stage by FS3R. Section FS2F of the
“FUNCTION’’ switch shorts the input of the sideband
filter, since the passband characteristic of the filter
would attenuate the carrier. The left-hand portion of
FSIR and FS1F are open, removing plate voltage from
the sideband filter amplifier, V4, and removing the
keying line from the VOX relay. The right-hand portion
of these switch sections have no effect in CW operation
since the 1675 ke oscillator and 1775 ke oscillator pro-
duce the same carrier frequency.

B. DSB (AM) OPERATION
Rotating the FUNCTION switch one position clockwise,
to “DSB’’, does not alter any connections in FS3R, FS2R,
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and FSIR. The only change that occurs are in FS1F,
where the keying line is connected to the VOX relay.

C. SSB OPERATION

Rotating the switch to the third and fourth position,
section FS3R connects the output of the sideband filter
amplifier stage, V4, to the succeeding stages. FS2F
opens the short across part of the sideband filter and
removes the 82K swamping resistor from the remainder
of the filter. The left hand sections of FSIR applies
voltage to the plate of V4, and FSI1F still connects the
keying line to the VOX relay.

The right-hand portions of FSIR and FS1F select the
1875 ke or 1775 ke oscillator to obtain the upper or
lower sideband as selected by the operator. ¥or fre-
quency selection on the four bands, sum or difference
mixing is employed. Difference mixing reverses the
position of the sideband. For example, in 80 meter
operation, the lower sideband of 1725 KC is mixed
(difference) with the VFO frequency;the resultant signal
isonupper sideband. Therefore, a sectionofthe BAND
SELECTOR switch applies cut-off bias to either FS1R or
FS1F of the FUNCTION switch. When a particular
sideband is selected by the operator, the BAND SE-
LECTOR switch automatically selects the correct local
oscillator frequency (1875 kc or 1775 kc) as required,
to compensate for the change between sum and differ-
ence mixing on each band.

3-6. VOLTAGE MEASUREMENT

Tube socket voltages for the transmitter-exciter are
shownin Fig. 10 and Fig. 11. Voltage readings for the
50 kcoscillator (V1), 1675/1775 ke oscillator (V3), vox
amplifier and relay tube (V14),5. 21/10. 42 mc oscillator
(V15), vfo (V18), and the crystal oscillator and 4X
multiplier (V19) must be taken from the top of the
chassis as they are unattainable from the underside.
Access to pin voltages are easily obtained by utilizing
commercially available tube adapters. The adapters
have external test prod points and are simply inserted
between the tube and socket.

Itispossible to also obtain pin voltages by removing
the tube and winding one or two turns (insulation re-
moved at turns) of #20 solid wire around the pin in
question and reinserting the tube in its socket. How-
ever, if this procedure is utilized, care should be exer-
cisedto prevent inadvertent shorting of the tube pin to
chassis or to the adjacent tube pin.

Specific conditions, under which voltage measurement
is made, are noted on each voltage chart.
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Vig
12AT7

REAR OF CHASSIS
(TOP VIEW)

NOTES
VOLTAGE READINGS TAKEN UNDER THE SOLLOWING CONDITIONS:

I LINE VOLTAGE —{|7 VOLTS, 80 CYCLES AC.
2, A50 OHM, 50 WATT, NON-INDUCTIVE DUMMY LOAD PLACED
ACROSS THE R.E, OUTPUT CONNECTOR.
BAND SELECTOR SWITCH SET AT “3.5-4.0MC"
. FREQUENCY CONTROL SZT FOR AN OUTPUT FREQUENCY
OF 4.0 MC-
» TRANSMITTER- EXCITER PROPERLY TUNED FOR CW OPERATION.
FUNCTION SWITCH PLACED IN “DSB" POSITION.
CARRIER INJECTION CONTROL ADJUSTED TO MAINTAIN
40 VOLTS (R.M.S.) ACROSS DUMMY LOAD.

ey

TUBE

v

~N@

MOUNTED
HORIZONTALLY
ON 4X MULT.

VIig

eus
CRYSTAL 0OsC.
AND 4X MULT.

W -52y D¢

ALL VOLTAGES ARE MEASURED WITH A VTVM TO

CHASSIS GROUND AND ARE Tt 10%.

VOLTAGE OBTAINED WITH OPERATION SWITCH IN "CALIBRATE"
POSITION. VOLTAGE VARIES FROM ~I9VDC TO G WITH THE
SETTING OF THE CALIBRATION LEVEL CONTROL.

VOLTAGES OBTAINED UNDER CONDITIONS LISTED ABOVE.

SEE TABLE BELOW FCR VOLTAGES OBTAINED BY PARTICULAR
SETTINGS OF FRONT PANEL CONTROLS.

RELAY TUBE & SPKR AMR 8

M 200v D¢

[ 3

M2.5vDC

vis
6CB6
V.F 0.

-1.3v OC
B

D
{TEST JACK) {TEST JACK)

Q 105V DC
Bsov Dcf:

B 76V AC

ViS5
12AT7
5.21/10.42MC 0SC.
6.3V AC

[
~75V DC (TEST JACK)

M .65V AC
&

.O/l«zv cc

3.3V oC

2!
12877
50KC OSC. & P/S
105V DC

A
(TEST JACK)

v5
12AT7
1875-1775KC 0sC.
& .35V e

7
PERTINENT VOLTAGES, OSTAINED BY A PARTICULAR SETTING OF THE FUNG TION, BAND SELECTOR OR XTAL-VFO CONTROL, ARZ LISTED IN THE FOLLOWING TAZLE.
THE UNIT MUST BE RETUNED FCR THE HIGK END OF EACH BAND WHEN TAKING VOLTAGE MEASUREMENTS ON THE 40, 20, OR IC METER BANC AS INSTRUCTED
IN THE TABLE. ALSC,THZ CARSIER INJECTION CONTROL 1S ADJUSTED TO MAINTAIN 30 VOLTS (RMS) ACROSS THE CUMMY LCAD WHEN ON THE 10 METER BAND.
ALL VOLTAGES ARE DC UNLESS OTHERWISE SPECIFIED.
TUBE PIN NUMBER
TUBE CONTROL AND SETTING
| 2 3 4 5 6 7 8 9
V5~12AT7? | FUNCTION-LOWER SIDESAND | 90 |~48.0] 1.48 83.0| 7.8 | 8.0
VI4=I12ATT OPERATICN ~CALIBRATE 0 25 | 34 -l.4 0
OFERATION - VOX 275 25 | 80 180 4.0
' "
VIS-12AT7 | BAND SELECTOR 14-14.35 290 |-52 | 5.8 87.0147 | 9.7
BAND SELECTOR 28-29.7 105 [~2.4 8.5 290 |-52 | 5.2
VI8-6CB6 | XTAL VFO XTAL -33.0 o] O {180 ({ 150
(CRYSTAL REMOVED)
Vio~6eu8 BAND SELECTOR 28-23.7 29C|-3.1 175 235 .59 -52.0
92-5t19

Figure 10. Tube Socket Voltage Chart, Top of Chassis
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REAR OF CHASSIS
(BOTTOM VIEW)

NOTES
VOLTAGE READINGS TAKEN UNDER THE FOLLOWING CONDITIONS :

siée sids J KhE o vouts, g0 creL s ho
) NON-INDUC vE ! LOAD PLACED
FINAL AMP FINAL AMP ACROSS THE R.E OUTPUT CONNECT
o] o 3, BAND SELECTOR SWITCH SET AT 3 5 ~amc”
) 4. FREQUENCY CONTROL SET FOR AN OUTPUT FREQUENCY OF 4MC.
0 6.3V AC 5. TRANSMITTER ~EXCITER PROPERLY TUNED FOR CW OPERATION.
5 Fhsov pe V2o 6. FUNCTION SWITCH PLACED IN"DSB" POSITION.
SR4 7. CARRIER INJECTION CONTROL ADJUSTED TO MAINTAIN
—azv 2 o V. REGT 40 VOLTS (R.M.S) ACROSS DUMMY LOAD.
400V 0C V. - B, ALL VOLTAGES ARE MEASURED WITH A VTVM TO
PLATE c CHASSIS GROUND AND ARE * 10%.

CAP

vez
0A2
VOLTAGE REGULATOR
150V D¢

% VOLTAGE VARIES FROM +LBV DC TO +3.5V DC WITH THE
SETTING OF THE CARRIER INJECTION CONTROL

A VOLTAGE OBTAINED WITH OPERATION SWITCH IN“CALIBRATE"
POSITION. VOLTAGE VARIES FROM-ISVDC TO O WiTH THE
SETTING OF THE CALIBRATION LEVEL CONTROL.

® SAME AS A EXCEPT VOLTAGE VARIES FROM -23V OC T0-5.3V DC.

® VOLTAGES OBTAINED UNDER CONDITIONS LISTED ABOVE.
SEE TABLE BELOW FOR VOLTAGES OBTAINED BY PARTICULAR
SETTINGS OF FRONT PANEL CONTROLS,
NC DENOTES “NO CONNECTION"

V4 VI3
6BHE 12AU7
SIDE BAND FILTER AMP 2ND A.E AMP 8 P/S
o 3.4v DC

vi7 Ve V3 va vi2
6AHG6 6BHE 6BY6 6BY6 12AX7
MIXER 1T25KC MIXER BALANGED MODULATOR IST AF 8 VOX AMP
205V DC [¢] 6.3VAC 100V DC o]

Vvie VT
6AH6 6AHE
5.21/10.42MC MIXER 1725KGC AMP.
=0 0.7V 0C

w-33VDC

Vv OC

PERTINENT VOLTAGES, OBTAINED BY A PART(CULAR SETTING OF THE FUNCTION CONTROL OR BAND SELECTOR CONTROL ARE-LISTED IN THE FOLLOWING TABLE, THE UNIT MUST BE RETUNED
FOR THE HIGH END OF THE 40 OR 10 METER BANDJWHEN TAKING YOLTAGE MEASUREMENTS AS INSTRUCTED IN THE TABLE, ALSO, THE CARRIER INJECTION CONTROL IS ADJUSTED TO
MAINTAIN 30 VOLTS (RMS) ACROSS THE DUMMY| LOAD WHEN ON THE tO METER BAND.ALL VOLTAGES ARE DC UNLESS OTHERWISE SPECIFIED,

|| TUBE | CONTROL AND SETTING IO 20 B 0 A B
- {Va<88H6 | FUNCTION-UPPER SIDEBAND | 0 | 2.2 240 | 100 | 2.2

] VIG-GAHG | BAND SELECTOR 14-14.36 | © 290 J195 | 3.

| BAND SELECTOR 28-297 | O 290|195 | 34

Figure 11. Tube Socket Voitage Chart, Bottom of Chassis

92-518



SECTION VI
ALIGNMENT

The Model HT-30 Transmitter-exciter has beencare- 3. Dummy load - 50 ohms non-inductive rated at 50
fully aligned at the factory by specially trained tech- watts. Thedummyload maybea Globar resistor,
nicalpersonnel using precision equipment. Alignment carbon resistor, or Bird Wattmeter,

of the transmitter-exciter should not be attempted until
all other possible causes of faulty operation have been
investigated. Alignmentshouldnot be required unless

the transmitter-exciter has been tampered with or 6-2. INITIAL CONTROL SETTINGS

component parts have beenreplaced. Alignment should

not be attempted unless the servicing personnel is POWER......ooiv it iiiiin e . TRANSMIT
thoroughly familiar with communications equipment FUNCTION. ..ot it ciee i, DSB
and experienced in their alignment. Refer to Figs. OPERATION . ..uniiniiinin e MOX
5, 6 and 7 for location of all alignment adjustments. DRIVER TUNING ...... Fully clockwise (open gang)
FINAL TUNING. ....... Fully clockwise (open gang)

6-1. EQUIPMENT REQUIRED FREQUENCY.......... Fully clockwise (open gang)
BAND SELECTOR .........couv..... As instructed

1. R.F. Signal Generator - Standard Measurement SPEECHLEVEL. ...ttt 0
Model-65B or equivalent having an output im- CARRIER INJECTION ... ...vvunnne o 0
pedance of 70 chms or less. (A .01 mfd dc block- METER COMPRESSION . ......covinivnnnn.. .. 10

ing capacitor must be placed in series with the rf CALIBRATE LEVEL . . coivinin e, 0
lead.) 4XTUNING ....ovuvnn. Fully clockwise (open gang)
VFO-XTAL .............. XTAL {Crystal must be

2. Vacuumtube voltmeter (VIVM) - Hewlett Packard removed from socket)

410A or equivalent having an rf probe.

6-3. IF ALIGNMENT PROCEDURE

Signal Signal .
Step Generator Generator Output Control Remarks
Connections Frequency Connections Setting

1725 KC IF ALIGNMENT

1 High side directly to [ 1725 KC at .1 [ VTVM rf probe to | BAND SELECTOR | Remove osc. tubes V1, V5,
test jack “*C’’. See | voltoutput.| test jack “D?.| 3.5-4.0MC posi- | from sockets. Peak up-

Fig. 5. Common | (unmod.) See Fig. 5. Com- | tion. per and lower slugs of T3,
side to chassis. monsideto chas- T4, TS5, and T6 for maxi-
sis. mum deflection of VIVM

and a symmetrical band-
pass characteristic.

8695 KC (20 METER IF ALIGNMENT)

2 High side to pinNo. | 8695 KC at .1 | Same as STEP 1. { BAND SELECTOR Adjust the top and bottom
1 of V16, Common | volt output. 14-14.35MC po- | slugs of T7 and T8 re-
side to chassis. (unmod.) sition. spectively for maximum
deflection on VT VM.

6935 KC (10 METER IF ALIGNMENT)

3 |Same as STEP 2. 6935 KC at .1 | Same as STEP 1. | BAND SELECTOR | Adjust trimmer capacitors
volt output. 28-28.7 MC po- | C173, C174, C178, C179,
{unmod.) sition. (Fig. 7) for maximum de-

flection on VIVM. Re-
place V1, V5, V15 re-
moved in STEP 1, after
completior of all IF Align-
ments.
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6-4. 4X MULTIPLIER ALIGNMENT

MINOR ALIGNMENT

VIVM
Step Connections Control Setting Remarks
1 VIVM RF probe connected BAND SELECTOR...... 10 meter Remove osc. tube V15. Set
to test jack D. Fig. 5. XTAL-VFO ...... . ..oo.... VFO FREQUENCY control to 29.7
FREQUENCY....... See remarks mc for ‘‘high end’’ tracking.
4X TUNING......... See remarks Adjust 4X TUNING controlfor

maximumdeflectionon VT VM.

Adjusttrimmer capacitor C181 for maximum deflection. Set FREQUENCY control to 28.0 mc for ‘“low end’’
tracking. Tune 4X TUNING control for maximum deflection on VITVM. Adjust slugs of L5, L6, L7, and L8
for maximum meter deflection.

Repeat entire procedure until trimmer and coil adjustments result in no appreciable increase in meter de-
flection. The 4X multiplier stage is then correctly tracking with maximum output.

MAJOR ALIGNMENT

The following alignment should not be required unless a major component (L5, L6, etc.) has been

replaced or tampered with in the 4X multiplier stage. If a major alignment is required, proceed
as follows:

Set the FREQUENCY control to 28.0 me for ‘‘low end’’ tracking. Place the VI'VM RF probe on the

stator side of C151 and adjust the 4X TUNING control for maximum deflection on the VITVM. Next,
peak L5 and L6 for maximum output. Place the RF probe on the plate side of C154. Peak 1.7 and
“‘touch up’’ L5 and L6. Place the VIVM RF probe on the plate side of C157. Adjust for maximum
output by peaking 1.8 and re-adjusting L5, L6, and L7.

With this adjustment completed, perform the minor alignment as instructed above (Step 1).

6-5. RF ALIGNMENT

IMPORTANT - The rf alignment of any band should only be attemped when a transmitter-exciter malfunction
has been analyzed and definitely traced to r{f mis-alignment. -

Coils | 8ig. Generator Freq.
Signal Trimmers | Adj. (megacycles)
Generator Ouiput Adjust. for
Step | Band Connections Connections for Max. | Max. 1 f2 £3 f4
1 80 High sideto test jack | Dummy load and VTVM con- C198 L12 4,2} 3.4 4.0 | 3.5
“D’’. Common to | nected to R.F. OUTPUT. C209 L16 .
chassis. (Any ex- c220 120
tensionongenerator Cc231 L24
leads must be kept
toabsolute minimum
to prevent parasitic
oscillations.) See
Figs. Sand 7.
2 40 " " C194 111 7.41 6.95| 7.3 7.0
C206 L15 ‘
c217 119
Cc229 L23
3 20 " " C190 L10 | 14.7|13.5 [14.35]14.0
c202 L14
C214 118
C226 L22
4 10 " " €188 LS 30.027.4 129.7 |28.0
C200 L13
c211 L7
Cc224 L21
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PROCEDURE:

The rfalignment procedure for allbands is essentially
the same, differencesbeing only in frequency used and
parts adjusted. The following is the alignment pro-
cedure for 80 meters. Frequency settings and parts
to be adjusted for the 40, 20 and 10 meter band may be
obtained from the chart above. The controls must be
preset at their INITIAL CONTROL SETTINGS (para-
graph 5-2) with the BAND SELECTOR switch set on
the band being aligned (80 meters).

1. Adjust trimmers (C198, C209, C220, and C231)
to mid-capacity.

2. Rotatethe DRIVER TUNING control fully clock-
wise (open gang).

3. Set the rf generator frequency to f1 (4.2 mc)
using sufficient generator output to obtaina
readable indication on the VI'VM.

4. Adjustthe FINAL TUNING control for maximum
indication on the VTVM.

5. Preset slugs of rf coils (112, L16, L20, and
L24) to their maximum counterclockwise po-
sition {(minimum inductance).

€. Carefully adjust each slug clockwise for maxi-
mum indication on the VTVM.

7. Rotate the DRIVER TUNING control fully counter-
clockwise (closed gang).

8. Adjust the output frequency of the rf generator
for maximum indication on the VITVM. Gener-
ator frequency resulting in maximum indication
should be approximately £2 (3.4 mc).

9. Adjustthe FINAL TUNING control for maximum
deflection on the VTVM.

10. Adjustslugs of rfcoils (L12, 116, 120, and L24)
noting if the slug goes in or out (increased or
decreased inductance) to obtain maximum indi-
cationonthe VI'VM. Ifslug adjustment increases
inductance, the companion trimmer capacitor
must be decreased in value accordingly. Con-
versely, if slug adjustment decreased induct-
ance, the companiontrimmer capacitor must be
adjusted for a comparative increase in value.
The trimmers and associated rf coils are listed
directly opposite each other in the chart above .

11. Set the rf generator frequency to £3 (4.0 mc) for
high end tracking and adjust DRIVER TUNING,
FINAL TUNING, and all rf coils (L12, L16, L.20,
and 1L.24) for maximum deflection on the VT VM.

12. Set the rf generator frequency to f4 (3.5 mc).
Adjust DRIVER and FINAL tuning controls for
maximum meter indication; then repeat Pro-
cedure 10.

13. Procedures 11and 12 must be repeated until the
adjustments of the rf coils (Procedure 10)re-
sults in no appreciable increase in meter de-
flection. The band is then correctly fracking
with maximum output.

6-6. NEUTRALIZATION OF FINAL AMPLIFIER

Signal
Generator VTVM
Step Connections Connections

Control

Setting Remarks

connector. (Without .01
M¥D capacitor.) Common
side to chassis.

to chassis.

1 High side to R.F. OUTPUT | VIVM rf probe to pin No. 5 | BAND SELECTOR | Adjust rf generator to
' {grid of V10. Common side

14.-14.35MCpo- | 14.7 MC at 1volt output.
sition. (All other
controls at INI-
TIAL. CONTROL

SETTINGS.)

PROCEDURE:

1. Adjust DRIVER TUNING for maximum deflection
on VITVM.

2. Adjust FINAL TUNING for a dip in the meter on
the rf generator. The dip indicates a desired
resonant condition.

3. Adjust neutralizing capaciter C242 (Fig. 7) for a
minimum indication on the VT VM.

4. Repeat entire procedure until the adjustment of

capacitor C242 results inno appreciable decrease

-in the VIVM reading. The final amplifier stage
is then properly neutralized.
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6-7. SS BAL. ADJUSTMENT

The SS BAL. control is a potentiometer (R33, Fig.
5) in the plate circuits of the 1675 ke oscillator (V54)
and 1775 ke oscillator (V5B, Fig. 5) stages. This con-
trol is utilized to maintain sideband symmetry and may
not require adjustment throughout the use of the trans-
mitter-exciter. However, ifadjustment is necessary,
proceed as follows;

1. Tune the transmitter-exciter on CW operation as
instructed in paragraph 4-3.

2. Rotate the FUNCTION switch to ““UPPER SIDE~
BAND’’ and note the reading of the front panel
meter.



3. Rotate the FUNCTION switch to ‘‘LOWER SIDE-
BAND?’’. The meter indicationfor both ‘“UPPER”’
and “LOWER SIDEBAND’’ should be essentially
the same. Any difference in output between the
1675 ke oscillator and 1775 k¢ oscillator can be-
compensated by adjusting the SS BAL. control. 7.
Rotating the SS BAL. control will increase the
output of one sideband and decrease the other
simultaneously. Consequently, it is necessary
toalternate between the ““UPPER’’ and *‘LOWER
SIDEBAND’’ positions of the FUNCTION switch, B.
checking for equal output, while adjusting the SS
BAL. control.

6-8. PHASE BAL. AND AMP. BAL.
ADJUSTMENT

The PHASE BAL. (R10) and AMP. BAL. (R9) con-
trols are potentiometers located onthe tap of the trans-

1.

mitter-exciter chassis (Fig. 5). Thesecontrols main- 3.

tainthe proper phase and amplitude relation at the in-
put of the balanced modulator stage V1 and V2. Both
controls are factory set and readjustment should not
be required unless component parts have been replaced
in the balanced modulator.
PHASE BAL. and AMP. BAL. controls is divided into
a minor and major adjustment. If the carrier sup-
pressionisless than 20 db down, the minor adjustment

should be performed. If it is impossible to obtain a 5.

carrier suppression of at least 20 db with the minor

adjustment, the major adjustment must be performed. 6.

A. MINOR ADJUSTMENT

1. Tune the transmitter-exciter for CW operation.
2. Set the FUNCTION switch to ‘““DSB’ position.

3. Set the CARRIER INJECTION controlto Q.
The LEVEL INDICATOR METER should read at
least 20 db carrier suppression.

4. If carrier suppression is less than 20 db, loosen
the two knurled knobs at each side of the CAR-
RIER INJECTION control on the mechanicail
reference indicator stop and rock the CARRIER
INJECTION control for maximum carrier sup-
pression.

8. If carrier suppression is less than 20 db, adjust
the PHASE BAL. and CARRIER INJECTION con-
trols simultaneously for maximum carrier sup-
Pbression. The PHASE BAL. controlis very sen~

sitive, consequently its adjustment is critical. 9.

6. If at least 20 db carrier suppression is obtained
by performing step 5, the mechanical reference
indicator stop can be locked in place with the
index directly opposite the “O’’ of the CAR-
RIER INJECTION control. Locking the me-
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The adjustment of the 4.

8.

10.

chanical stop in this manner will assure a bal-
lanced condition and maximum carrier sup-
pression whenever the CARRIER INJECTION
control is returned to <‘Q’’.

Set the FUNCTION switch to “UPPER’ or
“LOWER SIDEBAND” pogition. TheLEVEL
INDICATOR METER should read at least 40 db
carrier suppression.

MAJOR ADJUSTMENT (See Figures 4 and 5
for parts location)

Perform the first five steps of the minor ad-
justment.

. Detune the DRIVER TUNING for ease of ad-

justment.

Set PHASE BAL. to mid-range and adjust the
AMP. BAL. and CARRIER INJECTION con-
trols simultaneously for maximum carrier
suppression.

Adjust the PHASE BAL. and CARRIER IN-
JECTION controls simultaneously for maxi-
mum carrier suppression,

Retune DRIVER TUNING as per CW operation.

Readjust the AMP. BAL., PHASE BAL., and
CARRIER INJECTION controls for maximum
carrier suppression. The LEVEL INDICATOR
METER should read at least 20 db carrier sup-
pression.

. Setthe FUNCTION SWITCH to ““UPPER’’or

“LOWER SIDEBAND’’, Connect a lead from
the Receiver antenna post to the Dummy Load
and adjust the Receiver (tuned for CW oper-
ation) to the beat note of the operating fre-
quency.

CAUTION

Care must be excerised to insure little or no
carrier is injected into the receiver.

Adjust L25 and R151 for a null of the beat note
in the receiver. Remove the lead between the
Receiver and the Dummy Load. The LEVEL
INDICATOR METER should read at least 40
db carrier suppression.

If necessary, repeat the entire procedure until
a carrier suppression of at least 20 db in
““DBS’’ and 40 db in ‘*SSB’’ are obtained.

Lock the mechanical reference indicator stop
as instructed instep 6 of MINOR ADJUSTMENT.
The adjustment is now complete.



SECTION Vi
MAINTENANCE

7-1. MALFUNCTION ISOLATION AND
CORRECTION

Throughout the design of the Model HT-30 Trans-
mitter-exciter, full consideration was given to keep
maintenance problems at an absolute minimum. In
all well designed communications equipments, mainte-
nance and repair problems are generally confined to
the checking and replacement of tubes which may be-
come defective, Malfunctions of this nature are easily
isolated and corrected. However, it is entirely pos-
sible that a more obscure malfunction may arise. In
this event, only thoroughly trained technical personnel
should attempt servicing the unit. The schematic dia-
gram, voltage charts, and the following table will
prove to be a valuable aid in isolating and correcting
a malfunction.

Symptom Possible Cause
1. Dead unit. Bad AC connection, POWER
control at ““POWER OFF’’,
. blown fuse (F1), open pri-

mary (T1). ‘

2. LackofB+in high | Defective V20, opensecond-
voltage supply. ary (T1), open L3.

3. Lack of B+in Jow | Défective V21, opensecond-
voltage supply. ary {T1), open L1 or L2.

4. Filamentsof V20, | Defective filament winding
and V21 light, | (T1 secondary).
all others out.

5. Insufficient or no | Defective R129, SR1, R130,
bias. R133, R135, and R136.

6. Lack of B+ to the | Open R138.

VFO and 50 ke
oscillator stages.

7. Excessivehumon | Open C254, or heater to
carrier output. cathode leakage in V2, V3,

V12, and V13.. Also, leak-
age in any signal stage
where the cathode is above
ground.

8. Normaloperation | Defective crystal, V194,
with VFO but| and/or associate circuitry.
little or no ocut-
put on XTAL
operation.

9. Normaloperation | Defective V15B or associate
on 80, 40, and | circuitry.

10 meters but
little or no out-
puton 20 meters.
10. Normaloperation | Defective V15A, V19B, or
on 80, 40, and | associate circuitry.
20 meters but

Symptom

Possible Cause

111,

12,

13.

14.

little or no out-
puton 10 meters.

Normaloperation

on 80 and 40 me-
ters but little or
no output on 20
and 10 meters.

‘““UPPER SIDE-
BAND’’ SSB
operation nor -
mal on80 and 20
meters but little
or no output on
“LOWER SIDE-
BAND'’.

‘““UPPER SIDE-
BAND’’ 8SS8SB
operation nor -
malon40 meters
but little or no
output on ““LOW-
ERSIDEBAND”.

CW operation
normal but little
or no modulation

Defective V15, V16, or as-
sociate circuitry.

Defective V3A, CR1 (1675
ke XTAL), or associate
circuitry.

Defective V5B, CR2 (1775
ke XTAL), or associate
circuitry.

Improper setting of SPEECH
LEVEL, defective V124,
V13, or associate circuitry.

on DSB or SSB.

15, CW and BSD
operation nor-
mal but little or
no power output
on SSB.

Defective V4, or associate
circuitry.

16. DRIVER TUNING
adjustment will
peak on panel
meter but little
or no indication
when adjusting
FINAL TUNING
control.

Defective V10, V11, or as-
sociate circuitry.

Defective V18, T10, or as-
sociate circuitry.

17. Crystaloperation
normal but little
or nooutput with
VFO.

7-2. VOLTAGE MEASUREMENT

Tube socket volitages for the Transmitter-exciter
are shown in Fig. 10 and Fig. 11. Voltage readings
for the 50 kc oscillator (V1), 1675/1775 kc oscillator
(V5), vox amp, and relay tube (V14), 5.21/10.42 mc
oscillator (V15), vfo (V18}, and the crystal oscillator
and 4X multiplier (V19) must be taken from the top of
the chassis asthey are unattainable from the underside.
Access to pin voltages are easily obtained by utilizing
commercially available tube adapters. The adapters



have external test prod points and are simply inserted

between the tube and socket.

ever,

if this procedure is followed,
exercised to prevent inadvertent shorting of the tube

pin to chassis or to the adjacent tube pin.

It is possible to also obtain pin voltages by removing
the tube and winding one or two turns (insulation re-

moved at turns) of #20 solid wire around the pin in
question and re-inserting the tube in its socket.

Schematic Halllcrafters

Symbol Description Part Number
CAPACITORS

C-34.... 1.5-7T mmf,, trimmer +......... 44A457

Trimmer strip........ 44 B464

C-181,., 3-12 mmf., trimmer .. ... 44A465

C-161... 16 mfd. 50V, elect.. .. 45B211

C-182, 163 164, 94 .

2x40m£d SaGV 40 mid. 400V

40 mfd. 500 V., elect ......... 45 C301
C-160, 93, 254 ... .00 iiiiiiinnnnnans e

10 wid. 150 v, elect. ..........453307
C-83.... 390 mmf,, 10% 500 V.......47TX20B381K

C-91.... .1 mfd. 260 V, molded paper .46 BR104L2
C-167... .22 mfd. 200 ¥V, molded

PAPEL. cvvenennann serenasrs, 48BR224L2
€-168... .047 mid. 200 V molded

paper..... cevsrsieesaearas. 46BR473L2
C-85,10. .47 mfd. 200 V, molded

fat: V7= SO vesreos 4BBRAT4L2

C-60A,B 2x .004 mid. 500 V, Cer Disc...474218
C-34, 28, 29, 31, 32, 33, 37,39, 48, 53, 55,

59, 65, 70, T4, 75, 78, 80, 82, 89, 90, $2, 99,
100, 108, 109, 111, 112, 120, 135, 140, 143,

144, 145, 149, 153, 159, 165, 166, 169, 170,

171, 232, 233, 234, 235, 236, 237, 238, 239,

240, 244, 243, 2967, 126 127 149.........

.01 mid. 500V cer disc. ......47A224
C-6, 106, 96......... eearesiaarasraeris

.001 mid. 500V cer disc...... . 47B230

C-5, 7, 15, 17, 18, 20, 40 79, 81, 88, 93,
189, 201, 212, 264, 221, 47

.02 mid. 500V, cer disc......., 474242
C-68.... .001 mfd. 3000 V, cer disc......47A311
C-101, 103, 139, 142, 143........cvi0ne-

.002 mid. SOOV cer disc, ......47A395
C-114, 177.....cviiiearns

0.5 mmf. 10% 500V Tixed ... 47B403-0
C-2835, 266, 267, 268...........

2 2 mm.i 10% 50¢ v, ﬁxed....4'TB403—4

C-199.,. 1 mmi. 10% 500V, fixed......47B403-2
C-196... 2.7 mmi. 10% 500 V, fixed ... 47B403-14
C-131... 47 mmf. 500 V, fixed mica ... 47CB470K

C-58, 57, 61, 63, 64, 67, 118, 118, 245...

. 005 wfd. 500V, cer disc..... .. 4TA442
C-223, 241, 187, 210 «uvvennnaaeneannnn.
.003 mfd. 20% 500 V, cer disc...47B523

C-78.... 180 mm!{. , fixad toothpick ....,., 47-595
C-72.... 220 mmf., fixed toothplek....... 47-598
C-124, 125, .0t iiviinereninnnrnsnarenns

1006 mmf 5% 300 V, fixed mica .. 474623

C-243... 400 mmf. 5% N 5250, fixed cer... 47A839
C-65,... .01 mfd, 1000 V, cer disc..,..,.47A%98
C-87.... 1000 mmf. 10% 500 V, mica.47X20B102K
C-4,8,9. 1000 mmi. 5% 500 V, mica ..47X20D102J
C- 64 . 1200 mmf. 10% 500 V, mica,47X20B122K
C-88..., 1500 mmf. 10% 500 V, mica, 47X20B152K
C-197, 208, 219, 230 ... . .iiiiiniiaanans

240 mmf 2% 500 V, mica.. . 47X20D241G
C-12.... 300 mmf, 2% 5§00 V, mica., 47X20D301G
C-13, 18, 220 o0en.. ..

330 mraf. 2% 500 V, mica.. 47X20D331G
C-3..... 330 mmf. 5% 500 V, mica...47X20D331J
C-128, 129, 1830 ... 0vivnirurnosnrnancnsn

10,000 mmé. 10% 300 V,

MICA . eeisvererrannnanss s 4TX40E103K
C-14,23. 180 mmf, 1% 500 V, mica...47X20F181F
C-1, 2., 470 mmf. 2% 500 V, mica....47X20F471G
C-288... 12 mmf. 5%, N1500 2250

PPM Celivvvrencarennca.. . 47D20V1I20T
G251, 252, ..t iiieeennnnronnrnrransn

7520 mvnl 2% 500 V :mca . .4TX3 53F753G

C-247... 68 mm!. 5% NPQ........ 4TX32CG6B0T
C=2583, 256, i vvieiiiniinineniannannn

220 m?. 2% M330........ 47X35SH221G
C-150, 156, ... 0uivrnnansannnanran

1. Smmx' £, 25mthPO

fixed cer. tub........ ... 47TX20CGO15G
C-153... 2.2 mmf. +25% NPO,

fixedcer.......vvuv il ATX20CG2R2C
C-25.... 3 mmf, 2% NPOQ, cer......47X20CG030G
C-132... & mxf,, 20%, cer........47X20CGO60K
C-73.... 4 mml. 5% NPO, cer tub., 4TX20CG040J

C-262... 5 mmi, .25 mmf, NPOQ

cer ..... vedieurena ol 4TX20CGOSOC

How-

Specific conditions, under which voltage measure-
ment is made, are noted on each voltage chart.

SERVICE PARTS LIST

Schematic Hallicrafters

Symbol Description Part Number
CAPACITORS {cont)

C-43,50. 5, +. 5 N250...viuevnnnns 47X20UJ050D

C-54, 209.......... ..............

10 mmi. 5% NPO, cer .... 47X20CG100J
C-270.,. 12 mmi. £5%, NPO 230

PPM, ceri...uvvonns vaees 47X20CG120T
C-258... 15 mmf. 5% NPO, cer .... 47TX20CG150J
C-123... 22 mmf. +5% N80 230

PPM, CET teinvrassrranns 4TX20L.G220J
C-172, 1758, 176 ... iiiiavvennse

20 mmf. 5% NPO, cer

FRYN 47XZOCG200J

C-98.... 24 mmf. 2% NPO, cer tub . 47X20CG240G
C-260... 22 mmf. 5% NPO, Cer..... ATX20CG220J
C-14t... 27 mmf. §%, 500V, fixed

cer tub...inevivnrreea. . 47X30CGRT0J
C-26, 35, 185 ... iuniininiiriniinarnnenas

33 mmf. 2% NPO, cer .. 47X30CGSSDG
C-222,,, 33 mmf.e.evrinnannnn . 47X25CG3300
C-~104... 36 mmf. 2%, cer tub,..,..47X30CG360G

C-27, 38, 102, 105, 137, 133, 152, 1355,
191, 208 213.............. ............

47 mmf, 2% NPO, fxxed

cer b cviiianienasa, . 4TKI5CGAT0G
C-87..,. 82 mmf, 2%, NPO, cer tub. 47X32CG820G

C-186.., 5 mmf. 10% N750, cer ..47X230UKQ50K/D
C-261... 100 mmi. 5% N'750 ....... . 4TX25UK101J
C-107... 100 mmf. 10% N780.... 4TX25UK101K/D
C184 255....... fesssaresenens

100 mmi 10% N750 .cer

cer ..... tierrenrnonee ATXIOUKIOIE/D
C-59.... 110 mmif. 10% 500 V.cer... 47X15D111K

+ C-340, 16 21, 62, 180, 182 183.......

47'mmé. 10% NT50, cer .47X20UK470K/D
C-247... 68 mmf. 10% \1'750 cer .47X30UKB80K/D
C-250,.. 220 mm{. N2200 10%, cer. ., 47TD25W221K
C-11i..,. 75 mmf. 10% N750, cer 4'7X300K‘750K/D
C-192, 205, 218, 228 ...c.vinrerinananann

82 mm£ §% 500 V, cer.... 4TX25RHB820J

Trimmer, variable ............. 43D318
C-121.,. Variable capacitor, main tuning..48C343
C-"1.,.. Variable capacitor, air, final

tanK, e ovrararentanns [ veer.48D344
C-193, A, B, C, D .ivvriinrnnnnnnnnreens

Variable capacitor, RF Amp,

front..visesnesaans .v. . 48D2383
C-183, E, F, G, Hevivnrereenanannronnnen

Variable capacitor, RF Amp,

TEAX tioracnrvrrorannannns ooo.. 48D364
C-146, 151, 154, 157 cvoivinnnnennvnnennn

Variable capacitor, 4th

Harm. Mualt.....ovivniiinnnnnss 43D3645
C-243... Variable capacitor, trimmer..... 48-375
C-122... Variable capacltor, trimmer...,. 48-378
C-249... Variable capacitor.............. 48 B334

RESISTORS

R-157.,. 470K 10% 1/2w ...... veve. A3X20X474K
R-145, 146....covviiiinnanas cee

470K ohm 1% 1/2 w comp. ..., 23DCCAT4
R-143... Temp. COMP .vvuuemeranees . 23A120

R-56, 67, 71, 117, 126, 141, 140, 108 .....

1630 ohr 10% 1/3 w comp.. 23X20X102K
R-15,147 1000 ochm 5% 1/2 w comp ... 23X20X102J

R-49, 88, 08, 100, 122.. ... 0viererunnnns

10, '000 ohm 10% 1/2 w comp 23X20X103K
R-23, 42, 45 47, 31, 87, 88, 104, 109,
114, 125 127 133 IDG .......

100K ohm 10% 1/2 W comp . 23)(20}(104]{
R-8, 64, 79, 84, 88.......... v veines

1 meg. 10% 1/2 w comp. ,.. 23X20X105K

R-39,40. 1200 chm 10% 1/2 w comp. . 23X20X122K
R-95,101 150K chm 10% 1/2 w comp.. 23X20X154K
R-158... 150X ohm 5% 1/2 w comp... 23X20X154J
R-150... 18K ohm 5% comp ......... 23X20X183J

R-B..... 2200 chm 5% 1/2 w comp ... 23X20X2227
R-20,78, 2200 chm 10% 1/2 % camp . 23X20%222K
R-3, 4, 63, 13L....ueipinnan.

22K ohm 10% L/Z w ccmp . ZE}&DXZZ:!K
R-66, 105, 138, 70.........une i
320K ohm 10% 1/2 w comp 23x20x224x
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Schematic Hallicraftera
Symbal Description Part Number
RESISTORS {cont}

R-72.... 3.3 meg 10% 1/2 w comp. .. 28X20X225K
R-97,99, 2700 ohm 10% 1/2 w comp .. 23X20X272K
R-155... 270K chm 10% 1/2 w comp.. 23X20X274K

R-48, 106, I1] .. vicieiinrnnanennennernnn
330 ohm 10% 1/2 w comp ... 23X20X331K
R-90,... 3300 chm 10% 1/2 w comp .. 23X20X332K

R-130... 33K ohm 10% 1/2 w comp... 23X20X333K

R-18, 24, 152.......... Ch e sevaaaae
330K ohm 10% 1/2 w Comp . 23X20X334K
R-2,7,8. 3900 ohm 5% 1/2 w comp .., 23X20X392J
R-118... 3900 ohm 10% 1/2 w comp .. 23X20X392K

R-57, 59 144 .. .0iiiiiiis

47 ohm 10% 1/2 W comp ... 23X20X470K
R-85.... 470 chm 10% 1/2 w comp .., 23X20X471K
R-14,18. 4700 ohm 5% 1/2 w comp .., 23X20X472J

RQB 128, 153 ...t iiiiiieiinans ceesann
4700 ohm 10% 1/2 w comp .. 23X20X472K

. R-11, 12, 21, 50, 52, 80, 81, 147, 112

113, 123, 137, 110........

47K ohme 10% Viw ccmp .. 23X20X4TIK
R-1, 25, 26, 37, 38, 93, §4, 102, 103,
119, 120......]

4.7 meg. 10% 1/2 w comp .. 23X20X475K

R-46,53. 560 ohm 10% 1/2 w comp ... 23X20X561K
R- 121 135 ity rraniaanaacnr i aaran

5600 chm 10% 1/2 w comp . . 23X20K562K
R-77,124. 56K ohm 10% 1/2 w comp... 23X20X363K

R-41,44. 360K ohm 10% 1/2 w comp.. 23X20X564K
R-128... 68 ohm 10% 1/2 w comp.... 23X20X680K
R-43.... 680 ohm 10% 1/2 w comp ... 23X20K681K
R-$5,69, 68K ohm 10% 1/2w comp. .. 23X20X683K
R-142, B
820 che 10% 1/2 w comp ... 23X20X821K
R-16, 22, 75, 83..0vevevunroras
82K ohm 10% 1/2 w comp. .. 23X20X323K
R-82.... 100010% 1 w comp ........ 23X30X102K
R-154... 150K ohm 1 w comp 23X30X153M

R-29,34. 100K 10% 1 w comp........ 33X30X104K
R-31.... 1200 ¢hm 10% 1w ......... 23X30X122K

R-17.... 120K ohm 10% 1 w comp. ... 23X30X124K
R-27,36. 1500 chm 10% 1 w comp ..., 23X30X152K
R-115... 22,000 ohm 10% 1 % comp .. 23X30X323K
R-35,145 27K 10% 1 W ..... ceieese.. 23K30X2T3K
R-116, 30, 32..uuuevnrrnninaneraeonnes

'4700 chm 10% 1 w comp ... Z3KIOKATIK
R-13,58. 47K ohm 10% 1 w comp..... 23X30X473K
R-138A,01 cuuuvnnennnrnnnns eeiraeaenn

1200 ohzz 10% 2 w comp . ... 23X40X122K

R-132... 150K chm 10% 2 w comp.... 23X40X154X
R-55.... 22K ohm 10% 2 w comp..... 23X40X223K
R-134... 330K ohm 10% 2 w comp .., 23X40X334K
R-76.... 39K ohm £19% 2 w comp. ... 23X42X393K
R-54.... 470 ohm 10% 2 w comp..... 23X 40X471K
R-60,... 4700 chm 5% 2 w comp..... 23X40X4727
R-61.... 6800 chm 5% 2 w comp..... 23X40X682 7
R-138... 2500 ohkm 5% 10w W.W. ..... 24BG252D
R-62.... Variable, S0R W.W.(metler

composttion) ... viaciornanain 2581227
R-33.... Variable, 100K slde band bal.... 2581136
R-68,139 Varlable, 1 meg speech level

voice control, e iresenraa s 25B1137
R-73.... Varlable, 1 meg speech level... 25B1138
R-10.... Variable, 2K injection W.W. ... 25B1393
R-T4..,, Variable, 5 meg. - time delay ., 25B1141
R-92.... Varlable, 50K ohm, calibrate

level civannvnronnenarvsnronnnn 2581273
R-148.,, Varizble 530 ohm W.W. ... 25B13%1
R-§..... Variable 5000 ohm ............ 2581392
R-151... Varlable, 12.5K ohm .....,.... 25381394

TRANSFORMERS AND COILS
L-25.... Coll Assy. carrier rej. {ilter.... S0B700
L-4..... Coil Assy. VFO........iiause 51B1940
L-0, 13, 17, 21 (. iiiiieviiansranannenns

Ccil RF (28, D 29 i MC) . 51820153
L-10, 14, 18, 22 . i viivrirrernrononvans

Ccil, RF (14.0-14.33 MCj

care should be



SERVICE PARTS LIST (Cont]

Schematic
Symbaol

Hallicrafters
Descripticn Part Number
TRANSFORMERS AND COILS (zont}

L-11, 15, 19, 23

Ccul RF (7.0~ 7 S MC) 51]32017
L-12, 186, 24

. 5182018
""" . 5182046
. Ccul {inal tan& eiesrees . 51B2108
ceen Choke, filter (3 Hy 135 ma. ) . 58C205
L-2..... Choke, filter {10 Hy 80 ma.},.... 56C213
L-3..... Choke, filter (3 Hy 135 ma.}..... 564248

T3, 4, 8, B toiiiiiiiiiinrerneearnnnns

“Transtormer, coil 1725 KC.... .. 508652

T-10...., Transformer, {(VFO bandpass

filter}....... .. 30BA79
T . Transiormer, IF 6935 5695 KC . 50CH85
T . Transformer, POWEI'. . 0usnnn. .. 52C337
T . Choke, VFOQ cutput assembly ..., 538359
T . Transformer, audio input ....... 55B261
2-1,3... Transiormer, balance 50 KC ..., 50B658
2-2, 4., Transformer, 50 KC trap ....... 50C699
Z-5, 8.. Choke, parasitic ......ccov... ., 33B334
b25 ol ANV § S

Choke, RF2.5MH ............. 53B335
RFC-2.. Choke, RF (final plate} . .53C340
BFC-5,8, 7,8 9,10 ........... -

Cho<e til .................... 53B358
RFC-3.. Chuke, RFOIMH ....ivvvveen. 534369

SWITCHES
Switch, baad.....c.oiiiiiiiaa.. 80B664
. B0:B638

Switch, power off-on-standby.... 60B666

Switch, voc-cal-manual......... 60B669

Switeh, VFO-Xtal.......00uen.. 60 B745

TUBES

V-22.... Electron, type OA2 voltage

Tegulator cu e 90X042
V-20,... Electron, type 5R4GY ‘IigH

voltage rect .......... $0X5R4GY
V-21.... Electron, type 5V4G low

voltage' rect ..... . . 80X5V4G
V-T.o... Electron, 6AHS, 1725 KC amp. Q0XIV4G
V-18.... Electron, 6AHS, 5.2/10.42 me

st 5.2 90X5V4G
v-17 . Electron, 6AHS, VFO mixer... 30X5V4G
V-4..... lectiron, type 6BH6, sideband

filter amp .. .. ..iiihiiiien. . 90X 6 BHE
V-6..... Electron, type EBHG 1725 KC

mixer........ . 90XE&BH6
V-2..... Electiron, type SBYG balanced

o2 T T S . 30X8BY8
V-3..... Electron, type 6BYS, balanced

MO ce e aiaaae 90X6BYH
V-8..... Electron, type 6CB6, RF amp..80X6CHé
V-18..,. Electron, type 8CB6, VF)..... 90X6CB6
V-18.... Electron, type 6U8, crystal

Ose/4 X mult ................. 90X6U8
V-1..... Type 12AT7, 50 KC osc ...... S0X12ATT
V-5..... Type 12AT7 1675 KC/1775 XC

OSC L iveieiariiannnrar e SGX12ATY
V-14, Type 12AT7 relay tube/Spkr.

AMP e ctiiinnnrianinnsnnanns F0X12ATT
V-15.... Type 12AT7, 5. 21 MC/IU 42

MCosec..... N cevense.. B0XI2ATT
V-12.... Tube, type 12AX7 lst AF

amp/veX amp ....c..iiiiennnn 90X124X7
V-13.... Type 12AU7, 2nd AF a'np/AF

P/S....... PN eesiniae 90X12AU7
V-9...., Type 12BYT, drwer . 9CX12BY7
V-10.... Type 6146, fmal amp . .. 90X6146
V-1l.... Type 6145, final amp . .vveunnn. 90X61486

RECTIFIERS AND CRYSTALS
SR-2, 3, 4. i, PR ine
CR-6.... DIOGE v.vuviiinivnnnrevinnenns 1941916
CR-2... Crystal, IT75KC......cuvvunnn 19-1903
CR-1.... Crystal, 1675 KC..........u.0.. 19-1904

Schematic
Symbol

Hallicrafters

Description Part Number

RECTIFIERS AND CRYSTALS {cont}

CR-3,... Xtal, §2I0KC......... seeens .. 18-1905
CR-4.... Xial, 10420 XC.. ..18-1908
5.... Crystal, SOKC........... [P 19B1948
. Selenium rectifier.......... .enn 27TB224
MISCELLANECUS
Arm HnK .o, iii i e 18A125
Arm lnk . 63B2105
Base, subchassis............. 70C1242
Bracket, cap. mtg...vcuunnnann 67B3507
Braczet, cap. mtg....oeveennnn 6783508
Bracket, cap. mtg (tandem) ....B87C3460
Bracket, carrier rej, filter .... 6744185
Bracket, chassis mtg. .......... 8TCTT
Bracket, choke mig. .......... 67D4148
Bracket, coil mtg. {{ront mult)., 8783099
Bracket, coil mtg. {rear mult)..87B3098
Bracket, cover last mixer....., 6TA3922
Bracket, Gear adf. ............ 8743011
Bracket, Gear drive & shield
MEB. ciieieieiriiiinsornannans 67A8458
Bracket, mator mtg. .... ... 67B4182
Bracket, motor support........ 6784183
Bracket, mtg. (coil assy) ...... 6743458
Bracket, mtg. (muit cond)......67B3457
Bracket, mtg. (stop arm} ...... 67B3162
Bracket, mtg. trimmer ........ 8783456
Bracket & shaft assy.(idler
BRAT). .t iiit e 67B3113
Bracket, shieid mtg & drwe
-3 BN 6743011
Bracket, trimmer mtg. ... 87A3922
Bushing, dial ........... . TTB1038
Bushing, (friction brake)....... 7741037
Busking, (final tank}..... . T7A1044
Cabinet, cetail....... . 66E1081
Channel, rubber...........cv..n 164183

. 70-1216
. . 76B1784
......... 10A056

Chassisg, base ....
Clamp, electric...
J-3..... Connector ........
J-1..... Connector, mike, ..
Courler, {lexible..
Coupler, flexible ..
Coupler, solid .....
Cover, cabinet top ...
Cover, final amp. ....
Cover, last mixer....
Cover, shield (final tank).

... 66B1364
. 66B1227

Dial scale mtg. ......... .. 83C523
Far, blade .. .. . 80C308
Fl ywheel RN 714205
Foot, ruboer (blac‘() ............ 164007
F-1..... F.tse 2amp, 125V., Slo-Blo... 394423
Gear, idier assembly ........... 268283
Grommet............... .. 16A034
Grommet............... . 164180
Holder, fuse........ . 644351
........ Gear, pinion (sha’t).. . 268281
J-2..... Jack, phone monitor....... .. 36A002
A, B.... Jack, tip (black} test jack. .......36A083
C, D.... Jack, tip (red) test jack......... 36 A0B4
Knot ~ Speech Level ............ 833483
Knob - Carrier
Injection..... ... ....., e 83B493
Knoh - Meter
Compression......o.vevninn.n.. 83B493
Knob - Calibrate
Level ........iivvnnenn.. .. 83B493
Knob - Power, etc. .. 83B497
Knob - Funection, .. . 83B488
Knob - Operation..... .. 83B485
Knob - Band Selector ........... §3B436
Knob -~ Driver
Tuning oo 8§3B491
Knob - Freqqency B83B492
Knob - Dial Drag.. 15B899
Knob -4 X Tunmg, VFO,
XTAL, Final Tuning............ 15B936
Lever, brake (friction} .. 743959
Line €ord ..ovovyon.n... cov.. B7A3644
PL-1... Line cord&plug........, ..... 87B4833
Lock, line cord .....uu.n.. . T6A397-1
Lock, line cord . . 16A397-2
Meter, output level............. 82-292
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Schematic Hallicraiters
Symbal Description Part Number
MISCELLANEOUS (coat)
B-101.,. Moo sivevntviririennnrannanen 208088
Overlay irom panel ...68C383
Panel, front ......0h.. ...B8E340
LM-1,2. Pilot 1amp, type 47 .... .. 334004
Pilot light assy. ...... .. 864219
Pin, roll cvviiniennn., . 74B1034
Pin, roll {.062 x 3/8}. ... T4A554
Plate, cap w/leads .... .. 76-1579
Plate, gear {1s!) ... ..63B1788
Plate, gear (2nd).... . 63B1787
Plate, gear {3rd}........ . 63B1783
Plate, var. cap.{VFQ sub
chassgig...... Cevereaiainaae .. B3CIEIL
Post, latch couvvvenesnnn ... 11A228
. Receptacle, AC w/leads.. . 108921
Relay, voice control . ...21-197
Retainer, glass ..... . B7A3628
Rubber, spacer .. R .16 4664
Shaft, actuator...s.vvven. ..., 7401078
Shaft, bandswitch........ B . T4A1008
Shaft, cond. (final tank) . T4B1012
Shaft, cond. (RF amp} ......... T4B1011
Shaft, friction brake....... . 74B1300
Shalt, (mult)........... caners. TABIOLD
Shield, S0KC amp .......vvunen 69B846
Shield, base
Shield, can ...
Shield, can ...
Snield, can ..
Shield, can .
Shield, can (coil assy) ..
Shield, can (coll assy) ...
Skield, cap., 2nd RF.,..
Shield, cap., lefit RF ..,
Shield, eap., right RF
Shield, carrier rejector filter ... 63C929
Shield, case (front final tank)....69C828
Shield, case {froat mult).,....... §9C823
Shield, case (rear final tank).....63C827
Shield, case (rear mult)......... 89C824
Shield, case (VFO & Xtal switch}. 69C857
Shield center (coil assy)........ 695322
Shield, chassis top .. 69EB40
Shield, eoll ...covvuiieninnn... 634823
Shield, mixer grid {1675-1775;... 654938
Shield, réar ..c.vevinerianna... 69CT47
Shield, tube. ...B9-863
Shield, tube. .. 694097
Shield, tube. .. 694306
Shield, tube. . 634519
Shield, tube. .. 6OR334
Shield, tube .. 698833
Shield, tube (noval}............. 698853
Shield, (VFO) .................. 68C800
V-13,11. Socket octal. .. ... BA31T
V1,5, 14, 15, 19,0 oo,
Socket, 9 pin {mica [Uled) . BB664
V-13.... Socket, 9 pin min w/nase.. . 6B672
V-2, 3,4 6,7, 8,18, 17, 22.......
Socket, tube, (7 pin min).... . 6B505
V-18.... Sccket, tube (7 pin min cer} ...... 64354
V- 20,21 Socket, tuse (8 pin octal)...., . 6A298
V-9,12.. Socket, tube (% pin min) mica
filled.oouiiiiiiiii i,
4XMJLT. Socket, Xtal.............

Spacear, gear plate (1-
Spacer, gear plate (2-3).......
Spacer, stoparm.......c.ccuenn
Spacer, switch
Spacer, switch..........

Spacer, switch (3/18)..........73A1132
Spring...iiiii i 754343
Spring, compressicn (idler gear). 75876
Spring, tension.........ccaenn., 75B417
Spring, tensien (stop arm)....... 754381
Stop, balance mod. ............ 74B1244
Stop, kaob .... veees .. 7482245
Strap, copper... ..76-371
Stud, arm link . .. 734860
Stud, shoulder 73 B1127
Stud, skoulder {stop arm) . 73B1122
S.xppo't post ... . . T2A1197
Terminal strip, special. . 88A1355
Window, Dial panel ............. 22C438
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DRIVER
50-75 ~
OUTPUT
R60 =
RFC3 22700 AMPHENOL
Jow , $0-239
OMPRESSION
R62
50K
GRE ri53 < R63
PURPLE A4 6 AS a7k ¢ 22K
RFC4 cra BLACK
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WP crs
' MFD
LIS
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14MC ‘
l}
2amc!t 424! .
100 3
90 og '
80 ° 05
7 s
B8S+OF BS-IF ‘
2. ;
“o 02
100 o3
g0 o4
8°0 0 °%
6
BS- IR
UL S, T
NOTES:
UNLESS OTHERWISE SHOWN; 20 CONV. XTAL OSC
ALL RESISTORS IN OHMS, ALL CAPACITORS IN UUF, 0S¢ (Vis) (V5) FREQ
]
SWITCHES NUMBERED BY; FUNCTION, WAFER NO, FREQ | BAND Ve LR
AND FRONT OR REAR. FOR EXAMPLE; - -
BS-9F INDICATES BAND SWITCH, WAFER NINE, 3.5MC, LTTSMC | |675MC
FRONT OF WAFER, COUNTING FROM KNOB END. 7MC |L675MC|1775MC
SWITCHES SHOWN IN COUNTER CLOCKWISE POSITION. 10.420MC | 14MC | 1.775MC| 1.6 75MC
SWITCH POSITIONS IN CLOCKWISE ORDER; s2i0mc | 28mc| Lesmc] 1775Me
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