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“The Hellicrafter's Company warrants each new radio product manu-
foctured by it to be free from defective material and workmanship
and agrees to remedy any such defect or to furnish o new purt in ex-
change for any part of any unit of it manufacture which under nor-
mal installation, use and service discloses such defect, provided the
unit is delivered by the owner 1o vur authorized radio dealer, whole-
saler, frem whom purchased, or, quthorized service center, intact, for
examination, with all transportation charges prepaid within ninety
days from the date of sale to origingl purchaser end prosided that
such exgmination discloses in our judgment that it is thus defective.

This warranty does not extend to any of our radio products whick
have been subjected to misuse, neglect, accident, incorrect wiring not
our own, improper installation, or 1o use in viclation of instructions
furnished by us, nor extended to units which have been repaired or
altered outside of our factory or authorized service cender, nor to casvs
where the serial number thereof has been removed, defeced or changad,
nor to aeeessories used therewith not of our own manufacture.

Any part of a unit approved for remedy or exchange hereunder will
be remedied or exchanged by the authorized radie dealer or whole-
saler without charge to the owner.

This warranty is in lieu of oll other warranties expressed or implied

and no representative or person is authorized to ussume for us any
other Hability in connection with the sale of our radio products”
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Figure 1.

View of the Model HA-6 Transverier.

SECTION |
INTRODUCTION

1-1. DESCRIPTION.

The Model HA-8 Six-Meter Transverter is
a two-way converter which is designed to beused
in conjunction with a 28-~-MC to 30-MC trans-
mifter/exciter and receiver to convert the ten-
meter signals to the siz-meter band.

The transverter will handle any mode of
transmission (CW, 888, AM, FM, PM, FSK, ete.)
supplied by the exciter, since it is basically a
linear system and does not change the signal
characteristics, The Model HA-86 Six-Meter
Transverter may be used in a simple arrange-
ment with an exciter, receiver, six-meter an-
tenna, and power supply, or it may be used as
part of a complete system. This system would
include the Model HA-Z2 Two-Meter Transverier
and could include automatic swifching between
the two-meter and six-meter iransverters and
the present ten~-meter station. The cabling dia-
gram, figure 3, gives the details of equipment
necesgary to perform the automatic switching
function.

Two type CR-23/U crystals are supplied
to convert the 28-MC to 30-MC cutput from the
exciter to frequency segments of 50 MC to 52
MC, and 52 MC to 54 MC; the same crystals
also convert the received frequency segments of

50 MC to 52 MC, and 52 MC to 54 MC into 28 MC
to 30 MC for the receiver. Exciters used with
the transverter must have excitation control,
such as an RF oulpul level adjustment or other
means, to properly set the carrier level required
for AM operation.

The transverter recelves power from an
external supply. The Model P-26 Power Supply
has been designed as a companion unit to the
Model HA-6 Transverter; however, other power
suppiies, supplying the required voltage, may be
used. One Model P-26 Power Supply will handle
both a Model HA-6 and a Model HA-2 {Two-
Meter Transverter), and is so interlocked as to
prevent the HA-6 and HA-2 from operating at the
same time.

The transverier is designed to work with a
28-MC to 30-MC station receiver having a 50-ohm
antenna input and provides a 50-ohm coaxial ter-
mination for a 28-MC to 30-MC station trans-
mitter/exciter, There are two inputs provided
cn the rear panel for connection to the exciter.
The HIGH LEVEL INPUT connector is used with
an exciter having 25 watts PEP output capability
{50 watts when both the HA-2 and HA-6 are
connected together). A LOW LEVEL INPUT con-
nector 1s provided for those exciters with a
0,5-watt PEP output capability (1 watt when both
units are connected).
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1-2. TV SUPPRESSION.

The Model HA-6 Bix-Meter Transverter
has been designed and constructed to suppress
spurious signals that may cause television inter-
ference (TVI). The TVI problem was given full
consideration in the design of every circuit, as
well as in the selection and layout of parts. The
equipment has been carefully shielded and con-
nector lead bypassing has been provided through-
cut, Components were specifically selected fo
avoid undesired resonances and arranged to pre-
vent parasitic oscillation.

The transverter, as received from the fac-
tory, has had every advantage of Hallicrafters’
engineering experience f¢ minimize television

interference. There are, however, some types of
TVI that cannct be prevented within the equip~
ment itself, For example, when a television re-
ceiver is located in the immediate vicinity of the
transverter, i is entirely possible that a funda-
mental signal will reach the input grid of the
receiver with sufficient strength to cause a small
amount of interference. In this case, it will be
necessary to install a filter or irap at the tele-
vision receiver to attenuate the transmitted
signal. If the interfering signal does not enter the
television receiver through the antenna, special
shielding or filters on the TV receiver may be
necessary. For a more complete discussion of
measures that may be used to handle these
gpecial television interference problems, refer
to the ARRL HANDBOOK.

SECTION i
SPECIFICATIONS

POWER SOURCE Model P26

-------

MODE OF EMISSION
FREQUENCY COVERAGE

RECEIVER/EXCITER FREQUENCY
RANGE REQUIRED

TERMINATING IMPEDANCE
{All connectors) .....

RECEIVER CONVERTER PERFORMANCE:
Noise Figure

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

Sensitivity
TRANSMITTER CONVERTER PERFORMANCE:
POWER OUTPUT

SSB (PEP), CW, FSK, FM,
PM,etc. .........

AM (carrier)
EXCITATION REQUIRED

High Level Input

LI

Low-Level Input . ...

DIMENSIONS

.............

SHIPPING WEIGHT

e e

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

---------

.......................

-----

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

... B0 watts.

oooooo

e oA %

105 volts to 125 volts, 80 cycles, AC; 290
watts maximum.

Determined by exciter and receiver used.

50 MC to 54 MC.

2 DB to 5 DB.
1.5 uV/10 DB 8/N (Limit),

15 watts.

25 watts maximum.
0.9 watts approximately.

8 inches high by 9-7/8 inches deep by 17
inches wide,

22.5 pounds.
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SECTION I

INSTALLATION

3-1. UNPACKING.

After unpacking the fransverter, examineit
carefully for any possible damage that may have
oceurred during transit, Should any sign of damage
ke apparent, immediately file a claim with the
carrier stating the extent of damage. Check all
shipping labels and tags for any special instruc-
tions before removing or destroying them.

3.2. LOCATION,.

Even though the Model HA-6 Transverter is
provided with a built-in cooling fan, excessively
warm locations, such as those near radiators and
heating vents, should be avoided. The unit should
be placed in a location that provides adeguate
space around it {2 minimum of three inches on
each side) to permit free circulation of ¢lean air
through the cabinet openings. Also, sufficient
clearance should be allowed at the rear of the unif
to facilitate connecting the Model HA-B to asso-
ciated equipment.

3-3. POWER S5CURCE.

The Model HA-S Six-Meter Transverter is
designed to operate from a Model P-26 or eguiva~
lent external power supply., The Model P-28
Power Supply operatesfroma105-voltto 123-volt,
B0-cyele, AC power source; power consumption

of the eguipment will not exceed 290 watts. If a
power supply other than the Model P-26 is used
as the power sourcefor thetransverter, the power
supply must meet the reguirements specified in
the data concerning power supply circuitry, para-
graph 3-6.

NOTE

The power outlet must furnish AC
(alternating current), ¥ in doubt about
the power source, coniact the local
power company prior to inserting the
power cord in a power cutlet., Plugging
the cord into the wrong power source
may cause eoxtensive damage {0 the
power supply unit, requiring costly
repalrs.,

3-4. SINGLE-UNIT INSTALLATION.

The following procedure covers the in-
stallation of the Model HA~6 Transverier and the
Modsl P-26 Power Supply.

1, Interconnect the power supply and the
transverter by connecting the high voltage cable
{HV connectors} and the nmulti-conductor cable
{(POWER connectors). The jumper plug supplied
with the power supply must be inserted in the
unused 11-pin POWER socket of the power supply.

CONNECT TGO STATION ADJUST FOR 40 MA
PLATE CURRENT
{SEE TEXT}

SIX-METER ANTENNA

GROUND HY CONNECTQOR LOW LEVEL HIGH LEVEL GONNECT TO H-PIN POWER
«CONNEGTION {HIGH YOLTAGE) INPUT INPUT STATION CONNECTOR
CONNECT TO (LCONNECTOR COMNECTOR, RECEIVER CONMECT TQ

POWER SUPPLY ¥ POWER SUPPLY

CONNECT ONE TO STATION
EXCITER (SEE TEXT}

ogR-Qi5413

Figure 2. Rear View of Transverter, Showing Connectors.
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CAUTION

Do not connect the line cord to a
source of power until all other wiring
is completed and checked,

4. A single black No. 22 stranded wire,
connected to pin 2 of the il-pin female power
cable connector, 1s supplied attached tothe power
cable. Fun this control wire to the station exciter
and connect it to anunused control switchterminal
or VOX relay contact which will connecithis wire
and its circuif fo ground during transmission and
open i during recepilon. The relay contact is
preferred sc that VOX operation, if normally
available, can be used for VHF operation also,

NOTE

Do not connect to a relay or switch
contact already carrying other exciter
cireunits, The transverter relayis ener-
gized by a 1Z-volt DC source within
the transverier, and grounding the con-
trol wire closes therelay during trans-
misgsion.

3. Interconnect the station receiver’'s an-
fenna input and the transgverter RECEIVER output
connectors. Use 30-0hm coaxial cable to insure
a well-shielded circuit,

4. Interconnect the antenna output of the
station fransmitter/exciter with either the HIGH
LEVEL INPUT or the LOW LEVEL INPUT con-
nector, depending upon the output power capability
of the trangmitter/exciter. A 25-watt to 100G-watt
exciter shouid be connected to the HIGH LEVEL
INPUT. It may be operated without the use of an
attenuator pad in the line. A low-level exeiter in
the one-watt class must be connected to the LOW
LEVEL INPUT. An exciter in the 10-watt to 20-
watt class should be first connected to the HIGH
LEVEL INPUT to determine whether itiscapable
of driving the transverter. If not, conneet the
exciter into the LOW LEVEL INPUT with a suit-
able B0-ohm attenuator to reduce the drive level
reaching the fransverter. One-half watt {o one
watt PEP is sufficient to drive the transverter at
the LOW LEVEL INPUT, Use 50-ohm coaxial
cable to maintain a low SWR.

5. Connect the 50-ohm transmission line
from the six-meter antenna tothe ANTENNA con-
nector on the transverter.

The Model HA~8 Six-Meter Transverter is
now ready for operation and will convert all modes
of transmission provided by the ten~-meter station
exciter unit, Also, VOX operation, if normally used
at the station, will continue to function as hefore.

3-5. TWO-UNIT INSTALLATION.

The following procedure covers the com-
plete six-meter and two-meter installation using
transverter Models HA-6 and HA-2, and the
Model P~28 Power Supply. The installation shown
in figure 3 provides asutomatic changeover from
low frequency station operation to VHF operation.
The VHF band to be usedisselected by furning on
the particular transverter for that band, Turning
on both transveriers merely disables the entire
operation until one of the units is furned off.

1. Interconmect the power supply and the
transverters by connecting the highvoliage cables
(HV comnectors) and the multi-conductor cables
[(POWER connectors). The jumper plug supplied
with the power supply is removed to make room
for the second power cable, Keep the jumper plug
near al hand in case single-unit operation is de-
sired. The jumper plug completes the swiiching
and biag supply circuits so that z single trans-
verter can be operated from the power supply.

Z. Bun the two black insulated No. 22
stranded wires, connected to pin 2 of each of the
muiti-conductor cables, over to the station exciter
and connect them to an unused conirol switch
terminal or VOX relay contact whichwill connect
these wires to ground during transmission and
open them during reception, The relay contact is
preferred so that VOX operation (if normally
available) can be used for VHF operation too.

NOTE

Do not connect to a relay or swiitch
contact already carryving other exciter
circults. The fransverier relays are
energized by a IZ-volt DC source
within the transverter; grounding the
control wire during transmission
closes the relay of the {ransverter
which has been turned on,

3.  Interconnect the station receiver's an-
tenna input and the {ransverter RECEIVER output
connectors. ¥ automatic changeover from low
frequency station operation to VHF operation is
desired, use relay RY3 as shown in the cabling
diagram. Note that this relay has a 117-VAC coil
and is supplied along withrelay RY1 bythe RELAY
output on the power supply, so that both relays
will be energized when either transverter is
turned on. Refer to the cable diagram for coaxial
cable and connector type details, The "Tee"
connector can be installed at either transverter,
depending upon the requirements of the particular
station layout.

4. Interconnect the antenna output of the
station transmitter/exciter with either the HIGH
LEVEL INPUT or the LOW LEVEL INPUT con-
nectors, depending upon the output power capa-
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bility of thetransmitter/exciter. A 50-watt to 100~
watt exciter should be connected to the HIGH
LEVEL INPUT of the transverters. A low level
exciter in the one-watt to fwo-wait class must be
connected to the LOW LEVEL INPUT. Excitersin
the ten-watt to twenty-watt class, connectedtothe
HIGH LEVEL INPUT, will notbe capableof driving
the itwo-unit installation. Therefore, these ex-
citers should be connected to the TOW LEVEL
MPUT comneciors through a suitable attenuator
to drop the PEP output to approximately the one-
watt to two-watl level which is reqguired by two
transverters connected inparallel. The atienuator
should he installed between relay BY1 and the
"Test connecioy shown in the cabling diagram.
Here agaln, i the automatlic changeover feature
is desived, relay BY1 is reguired in addition to
RY3, as shown on the disgram. I the exeiter is
uged extensively for VHY operation, then the re-
lays RYiI, RYZ, and BY3 can be dispensed wiih
and the two fransverier units, with their inpuis
connecied in paraliel, are connected directly to
the ezciter., The parallel connection presents a
2/1 8WR to a 50~ohm exciter cutput and requires
approzimately 50 watls PEP at the HIGH LEVEL
INPIT connector and approximately one watt to
two watts PEP at the LOW LEVEL INPUT con-
nector, Again, the location of the " Tee" connector
is determined by the station layoui.

5. If individual aniennas are used on each
of the bands, connect the transmission lines to
the respective ANTENNA connectors onthe trans-
verters, Installations using a single two-band an-
tenna system can have automatic relay switching,
as shown in the cable diagram. Note that the an-

tenna selector relay for this system hasal2-volt
DC coil and is energized by the 12-volt supply in
the transverter. In ovder io obtain the proper
gwitching of this relay, particular attention should
be directed io the wiring conditions specified in
the cable diagram. When properly wired, the re-
lay will switch the antenna to the transverter
which has been turned on by the operator.

-6, POWER SUPPLY REOQUIREMENTS.

¥ a power supply other than the Model
P28 is o be used, it must meet the following
reguiremants:

. B0 volits DO oat 40 BA idle plate cur-
spproximately 700 volits minlmum supply
at 130 MA plate current,

5
i
reni, A
- o
voliage

2, Low B+ supply of 250 volts atarecelve
ioad of 40 MA and 260 volts DO at transmit load
of 128 MA respectively, Check figure 15 andnote
ihe center tap resistor used in the Model P-25
Power Supply 10 accomplish this,

3. PBias supply of minus 60 volts intrang-
mit mode with 6800-ohm fransverter loading, If
both the HA-2 and HA-6 are to be operated from
this supply, bias supply must handle a 3400-chm
load and contain a jumper plug arrangement simi-
lar tc that used with the Model P-28 supply.

A schematic diagram of the Model P-286
Power Supply is contained in figure 15 of this
manual,

SECTION 1V
CONTROLS AND OPERATION

4-1. GENERAL.

The Model HA-5 Six-Meter Transverter,
in the transmit function, accepts 10~-meter signals
from a transmitter/exciter, converis these sig-
nals to six-meter signals, amplifies them, and
then feeds the signals to a six-meter antenna for
transmission. In the receive function, the Model
HA-6 accepts six-meter signals from an antenna,
amplifies and converts these signals to 10-meter
signals, and applies them to a receiver.

Before turning the transverter on, be cer-
tain that the control switch on the transmitter/
execiter or on the station control (if used)is in the
standby or receive position.

4-2. OPERATING PROCEDURE.

Turn the POWER switch on the transverter
to ON. Allow 10 minutes to 15 minutes for the

-6-

transverter to warm up before placing the trans-
mitter/exciter in the transmit mode. During this
time, the transverter can be checked out in the
receive funciion and, if the two-meter transverter
is also used, the interlock function of the power
supply can be checked,

To check the interlock function, turn the
POWER switch on the unused transverter to ON.
I the interlock is functioning properly, power
will be removed from hoth units,

To check the transverter in the receive
mode, tune the station receiver as for ten-
meter reception. Note that thereceiver tunesonly
one-half of the six-meter band at a time, The
RANGE swiich must be used to cover the entire
six-meter band. The frequency of the station
being received may be determined byreferringto
figure 5.
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After the iransverier has warmed up, turn
the iransmitter/exciter o transmif, bul do nol
apply exciiation to the transverier. Notethe ldling
plate current on the PLATE current meter onthe
front panel of the transverier. If the idling plate
current does not show 40 milliamperes, adiust
the BIAS ADM. conirol on the rear apron of the
trangverier to obiain this idling plate current.

Set the RAMGE switch fo the desired seg-
ment {50 MO to 82 MC, or 52 MC 1o 54 MOC),
4.3, TUNING AND LOADING {CW or 558
Gperation),

1.  Set the LOADcontrolonthetransverter
to approximately mid-position.

2, Set the station transmitter/exciter for
CW operation, Adjustthe carrier level for approxi-
mately 100 milliamperes of plate current on the
PLATE meter of the transverier and immediately
adjustthe TUNE control for mazimum RF ouipui,
as shown on the OQUTPUT indicator. Maximum
output is indicated when the gap between the two
shafts of light on the indicator is the narrowest.

3. Adjust the output of the exciter to
maintain a transverter plate current of 150 to
180 milliamperes while making the loading ad-
justment. The final amplifier tube 1s operating
at its peak dissipation at this time, so perform
the loading adjustment rapidly. Adjust the LOAD
and TUNE controls for maximuam ouiput as in-
dicated by the QUTPUT indicator. As the operating
frequency is changed, it will be found necesgsary
to touch up the TUNE control only, The LOAD
control will generally not change setfing.

Front Pons! of Tronsverier.

4, Bet the drive level of the station exciter
to obtain & fransverier plale current reading of
150 milliamperes for OW, FM, ¥SK teletype, and
similar modes of transmizssion.

5. Switch the exciter to S55B and check
single - sideband iransmission. Advance the
microphone gain control on the exciter and watch
the QUTPUT indigcator while talking into the
microphons, The drive level is approximately
correct whan the OUTPUT indicator gap closes
or shows signs of saturation legvels on voice
peaks and the plate curreni swings to approxi-
mately mid-scale,

4-4., TUNING AND LOADING {AM
Vperation}.

1, Perform steps 1, 2, and § as outlined
in paragraph 4-3 for tuning and loading for CW
operation.

2. The station exciter andtiransverter are
now tuned and loaded at the maximum plate cur-
rent level. To set up the required carrier level,
slowly advance the carrier level control of the
exciter, starting from a low level, unti} the GUT~
PUT indicator of the transverter shows evidence
of saturation, This will generally occur when the
plate current of the transverter reaches approxi-
mately 150 to 180 milliaroperes. If the station
exciter has an RF voltmeter in its output circuit,
reduce the carrier level to 1/2 this voltage
{reduce it § DB if a decibel scale is provided),
This sets up the maximum permissible carrier
level that the transverter output tube can accept
and still handle modulation peaks without fiat-
topping. ¥ the exciter does not have an R¥ out-
put metering system, the carrier injection canbe
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4 TRANSHMITTED OR RECEIYED
E FREQUENCY FOR POSITION 2
OF RANGE SWITCH

D22-0i5403

Figure 5.

set for approximately 110 milliamperes of plate
current on the transverter. Set the microphone
gain for 100% modulation by watching the GUTPUT
indicator and finalplate current. Over-modulation
will be eovident when the plate current of the
iransverter begins fo shift, in step with the voice
peaks, from its unmodulated carrisr reading.

4.5 MATCHING RECEIVER AND
TRAMNSMITIER FREQUENCY.

Many times the operator finds it desirable
to transmit and receive on the same {reguency.
The fransverier uses the same heterodyning
oscillator for both fransmit and receive; there-
fore, it is merely necessary to zero the station
receiver to the station exciter on the ten-meter

Frequency Conversion {Dial 5cofe Interpolation).

band in the usual manner. Normally, the local
radiation {rom the exciter reaches the receiver
in sufficient strength fo produce the desired
beat. If not, a wire connected to the receiver
antenna and placed near the siztion excifer unit
will increase the coupling, bul also may increase
the ten-meter band feed-through when receiving,

4-6. SIDEBAND SWITCHING ORN
SiX METERS.

The upper and lower sideband positions on
the six-meier band remain as they were for the
ten-meter band. The heterodyning frequency used
in the transverter falls helow the six-meter band;
therefore, the mixing action involves the addition
of the freguencies involved and the relative posi-
tion of the sidebands does not reverse.

SECTION V
THEORY OF OPERATION

5-1. GENERAL.

The Model HA-6 Six-Meter Transverter
is basically a heterodyning system complete with
a linear power amplifier for transmission, and a
low~noise front end for reception. The conversion
takes place between the ten-meter band and the
siz-meter band, Since the ten-meter band is only
two megacycles wide, the gix-meter band mustbe
covered in two steps, as it is four megacycles

wide. This is accomplished by changing the heter-
odyne oscillator frequency. By using a common
heterodyne oscillator for transmission and re-
ception, the six-meter frequency will be exactly
the same for fransmitter and receiver if the two
units are matched for freguency on theten-meter
band, The transverier can handle any mode of
transmission or reception normally handled by
the station's ten-meter equipment, since it is for
all practical purposes a linear system.
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5-2. HETERODYNING OSCILLATOR.

The heterodyning signal is supplied by a
Butler-type crystal osciliaior and amplifier {tubes
V6 and V7). Inasmuch as a minimum of two
heterodyne frequencies are required to cover the
six~meter band, the crystal oscillator and ampli-
fier are bandpass-coupled and a total of two
crystals can be accommodated for range switch-
ing, ¥For 28-MC to 30-MC receivers and trans-
mitters, the two heterodyning frequencies will be
22MC and 24 MCand the crystal freguencies used
are 22,000 KC and 24,000 KC. The oscillator uses
CR-23/Utype crystals which operate on the third
mode and at series resonance,

5-3. RECEIVE FUNCTION.

For the receilve lunciion, the changeover
relay is unenergized., The six-meter signal at
the antenna is thus coupled through transformer
11 to the type BOW4 low-noise, RY amplifier,
The output of the R¥ amplifier isbandpass coupled
to the fype SBZ6 mixer which, in turn, is bandw
pass coupled to the station receiver sothatiuning
of the transverter unit by the operator is not re-
quired, The eoupling unit in the plateof the mixer
is designed to match a receiver with a 50-ohm
antenna input.

During the recelve function, the relay dis=
connects the 250-volt supply fromthe transmitter
mixer and amplifier stages and also switches in
resistance al the center tap of the plate supply
transformer to account for the load change in the
receive function.

5-4., TRANSMIT FUNCTION.

For the transmit function, the changeover
relay is energized. Since the DC source for the
relay is supplied by theiransverter, only external
switching of the single coil return lead is re-
gquired to control the unit,

For the transmit function, the relay trans-
fers the 250-volt source from the receiver con-
verter mixer and amplifier stages to the trans-
mitter converter mixer and amplifier stages,
At the sazme time, the relay also grounds the
center tap of the plate transformer in the power
supply 1o accommodate the change in load

The ten-meier signal from the siation ex-
citer is fed into the transverter ai sither of two
inputs, depending upon the outpul power capa-
bilities of the execiter. The HIGH LEVEL INPUT
provides a Bl-chm, Z5-watt termination and re-
gquires approximately 25 walts of signal to drive
the transverter to full outpul. The LOW LEVEL
INPUT provides approximately a B0-ohm termi-
nation butl reqguires only one~half watt of drive,

Before reaching the 12BYTA mixer tube,
the exciter signal must pass through a low-pass
filter to avold spurious signals caused by its
harmenic content,

At the 12BYTA mixer, the 28-MC to 30-MC
signal mixes with the same two heterodyning
oscillator signals used for reception. The 530-MC

TG RECEIVER
28ME-30MC
12ATT SAHSE a2 GCWa
CRYSTAL -+ . RE -
AMPLIF! MIXER
OSCHLATOR ER £ AMPLIFIER
=] @ —= ‘?/"\@ 22 MC N

22.000 24.000 ANTENNA @ SOME TOS2 MO

M MG (&) 2amc o o

(2) semMc To 54mMc
T
(2 VDS SUPPLY (INTERNAL}
28MC-30MC TRANS/REC

E£XCITER IZBRYTA 6360 5894 SWITCH

HIGH LEVEL v ot FENAL o
suT MIXER DRIVER AMPLIFIER =
50
25w

EXCITER (D) somc To saMC

LOW LEVEL {Z) 52Mc 70 54 MC
INPUT
a
(©) RECEIVER & EXGITER OPERATES 28MC TO 30MC/CONVERSION UNIT OPERATES 50MC TO 52MG.
(Z) RECEIVER @& EXCITER DPERATES 28MC TG 30MC/CONVERSION UNIT OPERATES 52 MC TO 54MC.
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Figure 6&.

Block Diagram of Transverter.

0.
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to 52-MC signal is produced with the 22-MC
escillator signal, and the 52-MC to 54-MC signal
is produced with the 24-MC oscillator signal,

From the plate of the mixer through the
type 6360 driver stage to the grids of the final
amplifier, the tuned eircuits are bandpass coupled
so that operator tuning of these stagesisavoided,
Therefore, the only tuning required is at the plate
of the final amplifier and the series resonant
loading control, The driver and final amplifier
stages are linear amplifiersoperating class A and
ABl, respectively. Since screen gridiubes cannot
aperate safely without a load, a fixed link is pro-
vided to insure that a good percentage of the load

is coupled to the tube at all times, The series
resonant link adjustment permits additional load-
ing for optimum power transfer to the antenna
transmission line through the coaxial relay.

To help the operator esiablish optimum
loading, a sample of the transmission line RF
voliage is taken at the output of the link and reeti-
fied. The rectified DC voltage is then applied to
the grid of the 6FGHB output indicator where it is
amplified and used to drive a fluorescent display
electrode, By adjusting both the TUNE and LOAD
controls for mazximum RF voltage at the maximum
output level capability, the operator is assuredof
best linearity at all drive levels, including PEP.

SECTION VI
SERVICE DATA

6-1. TUBE AND LAMP REPLACEMENT.

To gain access to the tubes and dial lamps,
refer to paragraph §-2, CHASSIS REMOVAL. The
tube and lamp locations are shown in figure 9.
Replace the meter lamp with a type 47 bayonet
base lamp.

6-2. CHASSIS REMOVAL

The Model HA-8 Transverter cabinet was
designed to provide RF shielding. For thisreason,
replace all hardware when returning the chassis
unit to the case, To remove the chassis from the
cabinet: 1) remove the three phillips-head screws
at the cabinet rear directly above the connectors,
2) remove the three screws and external-tooth
lockwashers from the bottom of the cabinet, 3)
remove the six phillips-head serews from the
front panel, three on each side (the trim strip
comes off when the center screws are removed),
and 4} slide the chassis forward out of the
cabinet,

6-3. VOLTAGE AND RESISTANCE
MEASUREMENTS,

The voltages and resistances to ground on
the pins of each tube within the Mode} HA-6
Transverter are contained in the Voltage and Re-
sistance Charts, figures 7 and 8. The conditions
of operation at the time these readings were
made are specified on the charts.

6-4. SERVICE AND OPERATING QUESTIONS.

For further information regarding opera-
tion or servicing of the transverier, contact the
Hallicrafters’ dealer from whom the equipment
was purchased. The Hallicrafters Company main-
tains an exiensive system of Authorized Service
Centers where any required service will be per-
formed promptly and efficiently at a nominal
charge, All Hallicrafters Authorized Service
Centers display the sign shown below. For the
location of the one nearest you, consult your
local telephone directory.

Do not make any service shipments to the
factory unless instructed to do o by letter. The
Hallicrafters Company will not accept the respon-
sibiiity for unauthorized shipments.

The Hallicrafters Company reserves the
priviiege of making revisions in eurrent produc-
tion of equipment and assumes noc obligation to
incorporate these revisions in earlier models,

SECTION Vil
ALIGNMENT

ks

7-1. GENERAL.

The Model HA-6 Six-Meter Transverter
has been carefully aligned at the factory and with
normal usage will not require major realign-

ment unless extensive circuit repair is required
which would upset the resonant circuits, Align-
ment should not be attempted until all other
possibie causes of faulty operation have been
investigated,
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MEASUREMENTS.

Va3
5894

CAUTION

A POTENTIAL OF 750 VOL.TS DC EXISTS ON THE PLATE CIRCUIT OF THE FINAL AMPLIFIER TUBE
WHEN THE TRANSVERTER IS TURNED ON. EXERCISE CAUTION WHEN MAKING SOCKET VOLTAGE

DANGER

L

HIGH YOLTAGE
oV \
va

NOTES:

| LINE WOLTAGE = H7 vAD

2. NO EXCITATION,

3OLE PLATE CURRENT=40 M4,
)

126 VAC

. MEASURE TUBES Wi AND V2 1IN
RECEIVE FUNCTION, MEASURE
REMAINING TUBES N TRANSMIT
FUNCTION,

. VOLTAGLS MEASURED WITH 20,000
OHM/VOLT METER

GRIDBIAS VOLTAGE FOR 5894 WILL

VARY WiTH TUBES,
¥ AEFER TO CAYSTAL OSCILLATOR
ALIGNMENT FOR THIS CHECK
. %% MEASURE THROUGH FOOK QH#
ISOLATING RESISTOR,

® o~ @

¥3
12BY7a

022-015330

Figure 7.

Alignment should only be performedby per-
sons having access to and familiarity with the
use of sweep equipment. Refer to figures 9, 10,
and 12 for the location of all alignment adjuste
mernts.

7-2, EQUIPMENT REQUIRED.

The following equipment is required when
aligning the Model HA-6 Transverter:

1. Dummy load - 50 chms non-inductive
to 60 MC, rated at 100 watts,

2.  Vacuum tube voltmeter (VIVM); Hew-
lett~Packard Model 410 or equal, having an RF
probe good to 60 MC.

3. Oscilloscope (10 mlllzvolt/CM vertical
deflection sens1t1v1ty)

4, Sweep frequency signal generator with
& 50-ohm output termination capable of sweeping
the frequency range of 18 MC to 78 MC; Jerrold
Model 601 or equivalent,

Voitage Chaort.

5, B0-chm calibrated attenuator with 1-
DB step position; Kay Electric Company type or
equivalent,

6. Signal generator with a 50-ohm termi-
nation, tunable through 28 MC to 32 MC and 50 MC
¢ 60 MC bands; Hewlett-Packard Model 668 or
gquivalent.

7-3. BIAS ADIJUSTMENT.

The bias adjustment control is located on
the rear chassis apron of the transverter {sece
figure 2), The control is set for 40 MA plate
current after placing the unit in the transmit
condition {no signal applied). This adjustment will
normally hold over long pericds of time., A small
temporary change inidlingplate current may show
after a heavy plate current load during tuneup
but generally will settle back after the tube cools
off.

7-4. CRYSTAL OSCILLATOR ALIGNMENT.

CHECKING CRYSTAL OSCILLATOR IN-
JECTION. -Before altering the alignment adjust-
ments for the crystal oscillator, check asfollows
to determine whether realignment is required:
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Figure 8.

1. HRemove the iype 5884 tube and dis-
connect the HV cable hetween the transverter
and the power supply. For convenience, the trans-
verter may be operatedoutside the cabinet for this
check., The type 5884 iube and HV cable arse re-
moved for safety reasons, both for the operator
and the tube. Removing the high voltage alone
would damage the screen of the tube,

2. Turn on the ftransverter and allow
approximately 15 minutes for equipment to stabi-
lize.

3. Place the transverter in transmit con-
dition by grounding the relay e¢oil return wire
{pin 2 of POWER plug).

4, With a I00K-ohm isolating resistor
connected to the probe of a high impedance DC
voltmeter, check the rectified grid voltage at the
grid (pin 2) of the 12BY7A mixer tube. If the in-
jection voltage is equal for both RANGE switch
pesitions and is approximately minus two to four
veolts, no alignment adjustments of the crystal sec-
tion will be required. If aVTVM with a low capa-~
city RF probe is available, a four to six volt RMS
voltage should appear at the grid of the 12BY7A
mixer. I the injection voltages are egual within
approximately 0.5 volts, consider the alignment
complete.

12-

Resistonce Chort,

ALIGNMENT PROCEDURE FOR CRYSTAL
OBCILLATOR STAGE, -Ifthe checkoutlined above
indicates that alignment is necessary, proceedas
foliows:

1.  As outlinad above, the 5884 tube and HV
cable are removed for this adjustment. For con-
venience, the transverter may be operated outside
the cabinet. The 5894 tube and HY cable are re-
moved for safety reasons, both for the operator
and the tube. Removing the high voltage alone
would damage the scresn of the tube,

2. Before attempting to realign the band-
pass circuit between the 6AHG crystal amplifier
tube and the 1ZBY7A mixer tube, check the setting
of coil 112, Place the fransverter in thetransmit
condition {ground relay return wire at pin 2 of
POWER socket) and read the rectified grid
voltage at the 1ZBY7A mixer tube through the
100K~-ohm isolating resistor. To determine the
correct setting for coil LiZ, turnthe core adjust-
ment counterclockwise until the oscillator just
starts as the RANGE switch is switched to posi-
tion 1. Note the position of the slot in the adjust-
ment screw. Now turn the core adjustment clock-
wise until the oscillator just starts asthe RANGE
switch is switched into position 2, There will
normally be one to three turns of the core
difference bhetween the two settings. Set the core
position midway between these two seitings. I
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Figure 9. Top View of Transverter Thaossis.
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Figure 10. Bottom View of Transverter Chassis. i
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the rectified

grid voltage
approximately 1/2 volt beiween the two range
positions and approximately minus two to minus
four volts of injection, the alignment is satisfac~

i now eqgual within

tory, Hereagain, a VIVM check ismore degirable,
The AC voliage should be around four to six volts
RMS and equal within 0.5 volt RMS,

3, Should the pass-band coupling coils 113
and L14 require realignment, connect the sweep
signal generator directly to the grid of the 8AHSB
amplifier fube and the oscilloscope to the grid of
the 12BY7A mixer tube through o 47E-ohm iso-
izling resgistor. Remove either crystal and switeh
into the dead position to dizable the crystal injec-
tion while aligning the unit, Place the transverter
in the transmit condition and cenier the pasgs- E?aud
zh;:;i}iw about the 23-MC marksy by adjusiing coil
113 and L14 for maximum display height, Ajgust
sweep generator ouipul so that a scops sensi-
tivity of 20 millivolls per centimeter daflection
will prawde afull sizme display on a S-inch diametsy
oscilloseope tube, Correct glignment is obtained
when the 22-MC and 24-MC markers fall at the
sgual amplitude points on the response curve.

?z

4,  With the core adjustment for coil Li2
made in Stez} 2 and the pass-band coupling sdiusted
in step 3, the injection volitages at the grid of the
12BY74 mixer tube should run zboul four to six
volts BME and be egual fo each other within
approximately 172 volt belween the two range po-
aitions {transva:‘t@r in the TRANSMIT condition).
7-5. RECEIVER CONVERTER ALIGNMENT.
The corystal oscillator section must be
aligned for egual mixer injection from each RANGE
switch position before proceeding with alignment,
The receiver converter stages are alignedwiththe
chassie removed from the cabinet,

2. Connect the sweep signal generator to
the ANTENNA connector through a §0-ohm cali-
brated attenuator,

3. Connect the vertical deflection input of
the oscilloscope o the junction of coil L3 and re-
sigstor B3 through a 47K.chm isolating resistor,
Intercomnect the horizontal sweep of the oscilio-
scope and the sweep signal generator toobtainthe
synchronized horizontal deflection required.

4, Connect the dicde detector unit to the
RECEIVER outlet to provide a ferminationfor the
transverter mizer oulput, See figure 11,

5. Center the pass-band zbout the B2-MC
marker by adjusting coils L), LE, and L3 for max-~
imam display heighi, Do not stagger-tune the ad-
justments, Adjust the sweep genesralor output s0
that a scope gensitivily of 20millivolis per centi.
meler deflection will provide afull size displavon
g b-inch

meter oscillozeope fube,
8.  The regponse normally passes through
the L-I08 poluis of the curve af zpproximately 50
M and aé MC, and the peak-to-valley ratio will
not exceed 1 0B,

if the core position of the mizer grid
1‘1 LB is gliered considerably during alignment,
¢ crystal injection levels as outlinedunder
Omeillator Stage Allgnment,

0
n{“}o

%, Disconneet the oscilloscope {rom the
mizer grid circult and connect the vertical inpuf of
the scope to the output of the dlode detector unit,
which was connscted to the RECEIVER outlet in
step 4,

5, Switch the RANGE switch to B0 MC to
B2 MC (position 1), With the 52-MC marker signal
injected, adjust coil L4 for zvesponse centeredon
the BZ-MC marker., Adjust the sweep generator
outpul so that a 10-millivolt per centimeter scope

i. Hemove ihe 5894 tube and disconnect the sensitivity wiil provide a full display on a b~inch
HY cable. oscilloscope,
FL—25%
47
CONNECTOR I 220% =
3 o AN 2 Apfy 2 L &
‘ TO
27 % zzou =T .00l > VERTICAL
+ 2w N2 85 DEFLECTION
IHPUT O
SCOPE
2 B & 2=
I /
e 0B9~002697
Figure 11, Diode Detecior.

4.



https://www.manualsplus.com/

L0

LY

L7~

Lo

ti4

-
i
=
F

0%2-0:53439

GRIND SCREW ORIVER
TIP TO SIiZE SHOWN f

3

o

The drawing at the right shows the align-
ment tool to be used when adjusting coils 1.6, L7,
L9, and L10 through the bottom of the cabinet.
As the cores of the colils are delicate, do not
file the blade of the tool narrower than 1/32

of an inch or the slot of the core may chip.

1/4 DIA.

PHENOLIC RGO 082-014098

Figure 12. Bottom View of Transverter Cobinet, Showing Alignment Holes.

10, Switch the RANGE switchto 52 MCio 54
MC {position 2) and if necessary, touchup eoil 14
for a symmetrical response centered aboutthe 52
MC marker between the two RANGE positions. A
difference in peak amplitude of approximately 11,2
DB between the two RANGE positions may occur.

11, Normal response runs less than 1-1,/2
DB down at 50 MC to 52 MC, and 52 MC to 34 MC
for each RANGE control position respectively.
7-6. TRANSMITTER CONVERTER
ALIGNMENT.

Note- At the discretion of the operator, the
transmitter converter stages may be aligned
with the chassis outside of the cabinet. Exercise
caution, as many high voltage points are ex-
posed when operating the egquipment outside of
the cabinet,

-15.

i1, Connect a 470-ohm, Z-wait, carbon
resistor across the final tank coil at the stator
lugs of the split-stator capacitor,

2. Install the 5894 tube and assemble the
unit in the cabinet, Use ALL mounting screws.

3. Attach the HV cable between the power
supply and the transverter unit.

CAUTION

DO NOT INTERCONNECT THE HIGH

VOLTAGE CABLE WITH THE POWER

SUPPLY TURNED ON.

4, Connect the sweep generator through a
50-chm calibrated attenuator to the LOW LEVEL
WNPUT connector,

5,  Connect the 47-ohm diode detector unit
to the ANTENNA connector. Connect the oscil-
Joscope to the output of the diode detector.
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6, Turn on the transverter and allow
sufficient time for the idle plate current to sta-
bilize with the transverter in the transmit con-
dition (relay coil return wire grounded).

7. Set the BIAS ADJ. control for a 40-
milliampere idle plate curreat (no signal applied).
The bias setting affects overall response; there-
fore, it must be set before alignment,

8., Set the RANGE switch to 50 MC to
52 MC {position 1).

8, Set the frequency of the sweep genera-
tor to sweep the Z8-MC to 32-MC range. Adjust
the output level fo fill a 5-inch oscilloscope tube
with scope sensitivity set for 20 millivolts per
centimeter,

10, Inject a 30-MC marker signal,

11, Adjust LOAD and TUNE controls for
maximum display amplitude. Note that the controls
rock the pass-band asthey are tuned through maxi-
mum, Watch the 30-MCmarker (52-MC output) and
set the controls for maximum at this point of the
curve,

12. Adjust coils L6, L7, L8, and L10 for
maximum amplitude centered about the 30-MC
{52-MC output) marker. Do not stagger-tune the
adjustments,

CAUTION

DO NOT BLOCK OFF THE AIRINTAKE
AND EXHAUST OPENINGS IN THE
CABINET SIDES WHEN OPERATING
WITH THE UNIT SET ON END TO
REACH THE ALIGNMENT OPENINGS
AT TEE BOTTOM OF THE CABINET.
PROP UP THE CABINET SIDE WHICH
RESTS ON THE BENCH TOP SO THAT
AIR CAN FLOW UP THROUGH THE
UNIT.

13, Normal response will be less than 1
DB down at the 28-MC (50-MC output} and 32-MC
{54-MC output) markers, The peak-to-valley ratio
will be less than 1 DB,

14. Remove the 470-ohm, 2-watt resistor
before making any operating checks after align-
ment,

-16&-

7-7. TRAP ADJUSTMENT.

A 48-MC trap has been placed in the plate
circuit of the 12ZBY7A mixer tube to attenuate the
gecond harmonic of the 24-MC crystal injection
required for the 52 MC {o 34 MC frequency
range. Readiustment of the 48-MC trap L5 is
indicated if a five to ten milliampere increase in
idle plate current cccurs when the RANGE switch
is switched from position 1 to position 2,

1. Remove the chassis from the cabinet
and connect the POWER and HIGH VOLTAGE
cables o the unit,

CAUTION

Operating the eguipment cutside of the
cabinet exposes the operator to 750
VDC. Exercise exireme c¢are while
periorming the following adjustments.

2.  Allow sufficient time {for the equip-
ment to reach operating temperature and check
the idle plate current in the 50 MC to 52 MC
RANGE position. Set the idie plate current
at 40 milliamperes, if necessary, with the BIAS
ADJ, eontrol (R44),

3. Set RANGE control at 52 MC to 54
MC and note the idle plate current. If it in-
creases, adjust the pitch of the trap coil LS
for minimum idle plaie current, Normaily, the
idle plate current in pogition Z of the RANGE
switch will be the same as in position 1 when
the trap is correctly funed to 48 MC (second
harmonic of the 24-MC crystal). For this adjust-
ment, use an insulated tocl made of dry wood
or phenolic similar to the alienment tool shown
in figure 12.

4, A more refined adjustment of the trap
may be obtained by terminating the{ransverterin
a 50-ohm dummy load meteredwith a vacuum tube
voltmeter. Adjustthe TUNE and LOAD controls for
maximum harmonic voltage acrossthe load before
adjusting the trap coil for minimum output voltage
(RANGE control set at 52 MC to 54 MC range).

If an idle plate currentincrease still occurs
after adjusting thetrap, checkthe injection voltage
levels at the grid of the 12BY7A mixer tube as out-
lined in paragraph 7-4.
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Figure 15, Schematic Diagram of Model P-26 Power Supply.
MODEL P-26 SERVICE REPAIR PARTS LIST
Bchematic Hallicrafters Schemalic Hallicrafters
Symbol Description Part Number Symbol Description Part Number
R101 Resistor, Wire wound, 448-011401  C103,102 Capacitor, Electrolyiie, 045-000782
400 ohm, 5%, 3 watt 40 pF, 500V
R102,103 Registor, Composition, 451-352474 CL03A.B Capaciior, Electrolyiic, 045-000794
470K ohm, 10%, 1 watt 40 x 40 1 F, 450V
B1i04 Resistor, Wire wound, 024-001408 C104,105 Capacitor, Electrolytic, 045-200509
50K ohm, 5%, 50 watt 40 uF, 150V
R10B Resistor, Composition, 451-651561 C106,107 Capacitor, Ceramic Disc 047-001309
560 ohm, 5%, 2 watt 0.01 uF, 1400V
R108 Resistor, Composition, 451-651392 *CR101,102, Rectifier, SBilicon, 019-002634
3900 ohm, 5%, 2 watt 103,104,105, Type 1N2484
R107 Resistor, Composition, 451-351682 106,107,108,
6800 ohm, 5%, 1 watt 109,110,111,
T101 Transiormer, Power 052-000924 112,113,114,
Feet, Rubber 016-200983 115
Fuseholder 006-200845 F101 Fuse, 5 ampsere, 3AG 039-100460
Line Cord 087204690 J101,102 Socket, Power {11-pin) 006-100707
Lock, Line Cord 076-100953 J103,104 Connecior, High Voltage 010-002257-2
Plate, Bottom 063-005442 L101 Coil, Choke, Swinging 056-000476
Plug Assembly, Jumper 150-003323 Filter, 8§ to 27 henry
(11-pin} (Inc. P101 and 1102 Coil, Choke, Filter, 056-000477
R107) Smoothing, 9 henry
Strap, Nylon 076-102950 P101 Plug, 11-Pin 035-100043

*8ilicon rectifier types with PIV rating of 600V and recurrent peak current rating of 7.5A. may be used
as alternates for repairs in the field.

18-
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Reference

Symbol

CL,3

,
€2,37

€4,8,7,9,
10,11,14,
19,26,21,
22,25,28,
27,3034,
35,38,40,
42,43 48,
49,50,51,
52,53,54,
59,60,81,
62,63,64,
65,86
C5,16,17,
23,24

cs

©12,18
013
Cl1s

C28ALB
<29

c31
€32
s}
C36
C38
C41
C44
C435,46
Cat

55,56,
57,58
87

MODEL HA-6 SERVICE REPAIR PARTS LIST

Haliticrafters
Description Part Number
CAPACITORS

4,7 puf, 300V, Plastic 482-135047
Mica

47 ppf, 5%, 500V, Plastic 482-152470
Mica

0.001 pf, GMV, 306V, 447-200230

Ceramic Disc

8.68 upf, 18%, 500V, G47-200403-1
Composition

20 ppf, 2%, 500V, Plastic 482-151200
Mica

6.8 puf, 500V, Plastic 482-1350G68
Mica

140 p2pf, 2%, 500V, Plastic 482-181141
Mica (Part of trap coil L5)

330 put, 5%, 600V, Plastic 482-162391
Mica

Variable, TUNE 048-000520
0.001 pf, 20%, 3000V, 047-1003¢7
Ceramic Disc

Variable, LOAD 048-000332

1,5 uuf, 20.25 puf, 481-001015-22

NPO, 500V, Ceramic

‘Tubular

10 ppf, 20%, 500V, 647001636

Ceramic Feed-Through

100 puf, 5%, 300V, Plastic 482-162101

Mica

27 ppf, 2%, 500V, Plastic 482-151270

Mica

1.5 ppf, 10%, 500V, 0472004033

Composition

18 puf, 5%, 500V, Plastic 482-132150

Mica

82 puf, 2%, 500V, Plastic 482-161820

Mica

81 ppf, 5%, 500V, Plastic 482-152510

Mica

0.005 pf, GMV, 1000V, 047-100485

Ceramic Disc

560 pf, 25V, Electrolytic 045-000784
RESISTORS*

158 ohm 451252151

18X ghm, 1 watt 451-352183

100K ohm 451-252104

330 chm 451-252331

100¢ ohm 451-252102

2200 ohm 451252222

47K chm 451252473

56 chm, 2 watt 451-652560

22 ohm 451-252220

Reference
Symbol Description
RESISTORS*® {CONT.)
Ri2,24 100 ohm
Ri3,14 3500 ohm
R15,18 180 ohm, 1 watt
R17,21 470 ohim

219,20,37 3300 chm

R22 100 ohm, 1 wait

R23,42 470K ohm

R27,28 220 ohm

R29 22K ohm

R32 180 ohm

R33 SBK ohm

R33 8200 ohm, 2 wait

R38,39 680 chm, 5%, 2 watit

R4g 56 ohm, 5%, 25 watt,
wire wound

R44 Variable, 300 ohm, 20%,
3/4 watt, BIAS ADJUST

R45 1800 ohm, 3%

R46 270 ohm, 2 watt

Hallicrafters
Part Number

451-252101
451-252382
451-35218%
451-252471
451-252332
451-352101
451-252474
451-252221
451252223
451-252181
451-2526883
451-652822
451-651681
024-001402

025-002023

* All RESISTORS are carbon type, 10%, 172 watt

uniess otherwise stated.

COILS AND TRANSFORMERS

1 Transformer, Antenna 051-003360

L2 Coil, RF Amplifier Plate 031-003381
(Receiver)

L3 Coil, Mixer Grid {(Receiver) 051-053362

L4 Coil, Mixer Plate {Receiver) 051-003239

L5 Coil, 48-MC Trap 053-060657
{including capaeitor C13)

Lg Coil, Mixer Plate 051-003364
(Transmitter}

L7 Coil, Driver Grid 051-003369

L8 Coil, RF Choke (2,2 ph) 053-006841

L8 Coil, Driver Plate 451-003365

110 Coll, Final Amplifier Grid 051-003366

L1t Coil, Final Amplifier Plate 051-003385

12 Coil, Crystal Osciliator 251-003371
Flate

L13 Cafl, Crystal Amplifier 051-003368
Plate

114 Cotl, Mixer Grid £51-003370
{Transmitier)

13 Coil, Low-Pass Filter 051-803285
Tl Transformer, Filament $52-000923
ELECTRON TUBES AND DIODES
Vi Tabe, 60W4, RF Amplifier 090-G01462
vz Tabe, 6BZ6, Receiver Mixer 090-001499
V3 Tube, 12BYTA; Transmitter  090-501192

Mixer
V4 Tuabe, 6360, Driver 080-801253
V5 Tube, 5894, Final Amplifier  0$0-500642
Ve Tube, 12AT7, Crystal 050-800034
Oscillator
v Tube, 6AHS, Crystal 080-800793
Amplifier
V8 Tube, 6FG6, Indicator 080-001463
CR1 Diode, Type 1N285 019-301980
CR2 Diode, Silicon, Type 1N2484 019002634

Reference
Symbok

31,23
J4

¥l

Y2

i

Mi

Bl

X1

Hallicrafters
Description Part Number
MISCELLANEOUS

Base, Shield (3+pin socket} 069-001417
Base, Shield (7-pin socket} 069-001550
Blade, Fan 380-0G0T82
Bracket, Capacitor 087-008342
Mounting (C28)
Bracket, Capacitor GET-009753
Mounting (C31)
Bracket, Fan Motor Mg, G67-009750
Bracket, Meter Mounting 367-205738
Cabinet 150-002192
Cable Assembly, HV Supply  087-007137
Cable Assembly, Power (087-007135
Clip, Fahnstock 078-003707
Connector, Coaxial ¢10-100056
Connector, High Voltage 410-002257-2
Core, Coil Tuning oT7-002267
{L1,2,3,13,14)
Care, Coil Tuning (L§,7) 077-002698
Core, Coil Tuning (L9, 11} 077-002701
Core, Coil Tuning (L4, 13} 083-101510
Crystal Mounting Board 150.005226
Assembly
Crystal, Quartz (23600. 000 019-00280%5
KC)
Crystal, Quartz 018-602908
{24000.008 XC)
Foot, Mounting {(4) 016-200983
Front Panel 150-003888
Fuse, 1 Ampers, 3 AG 039-100306
Fuse Holder 008-200845
Insuiator, Stand-off 008-637890
Encb, LOAD and TUNE 015-001724
EKnob, RANGE and POWER 015-301725
Lamp, Pilot No. 47 038-100004
Meter, PLATE current 082-000552
{0200 MA)
Motor. Fan 020-000321
Plug Assembly, Type PL-258 010-100173
Plug sdapter, Type 010-100371
UG-175/U
Relay, Coaxial, 12 YDC 021-G00606
Ring, Retaining (Shafts} 076-100552
Shaft, Capacitor Adjust (C31) 074-002564

Shaft, Variable Capaciter {C28) 074-0802573

Shigid, Pilot Lamp 086-190037

Shield, RF 0§9-001502

Shield, Top 054-001503

Shield, Tube (V6} 069-201190

Shieid, Tube {V2,7) 069-201191

Shield, Tube (V3,4; 169-001590

Socket, Nuvistor 006-00093¢

Socket, Tube, T-pin Min. 006-000946

Socket, Tube, 9-pin Min, 008-000947

Socket, Tube 006-000939

Socket, Pilot Lamp 086000381 -
Socket, Power (1%-Pin) 006-200793

Spring, Tensiorn (V%) 075-800901

Switch, Rotary, Wafer 080-G02527

(RANGE)

Switch, Rotary, DPDT 060-002405 -
(POWER)

Trim Strip 007-6008135.
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