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GENERAL DESCRIPTION

, Hallicrafters HT-22 "littlefone” is a complele, self-coniained
radic-telephone station consisting of a standard FM receiver
and {ransmitier operating on & fixed {requency. Being powersd
by batteries, the unit is completely portable. Any iwo or more
of these units wills provide instant, dependable two-way radio
communication. These portable ‘thtlef.aae” units may zlso be
tied in with "liitlefope™ mobile and central station upils, HT-28
and HT-24 as well as sxisting higher powered FM equipraent.
Where a tunable receiver is desired, use the economical Hal-
licrafters Model 3-81 which tunes from 152 to 174 megacycles.

The basic moiel de's.i_gnaé:ion system of the "littlefone™ series of
radic equipment i5 as Iollows;

a. All portable "littlefone” units designed for operation on
152 to 174 megacycles are designated Model HT-22.

b. To the sgbove model number iz added a series of letfer
designations to indicate low (L) or high {H} powser
transmitter, dry (D) or wet {W) batteries and (8} for
squelch.

OPERATING INSTRUCTIONS

T'o operaie the "littlefone, place the power swilch on the right
side of the case in the up position. Next, adjust the volume
control on the top of the case until the noise hust disappears. To
transmii, press the bulton on the handset and falk. To listen,
simply release the bulton. The operating range of the upit will
depend upon the gecgraphical and physical characteristies of the
operating location. To turn the unit off, return the power swilch
to the down position.

T WARMING

DO NOT USE THIS RADIO BEQUIPMENT IN THE IMMEDIATE
Hallicrufters HT-22 “littlefone” VICINITY OF BLASTING CAPS OR ELECTRICAL DETONATORS,

IMPORTANT

I is the requirement of the Federal Communicalions Commission that this radic equipment be licensed. The
approprizie application form (F.C.C, Form 401) can be obtained by request from Federal Communieations Commission,
Washington 25, D.C. or from your local F.C.(C. field office. The completed form should be filed with the Federal

Communications Commission, Washington 23, D.C,

CIRCUIT DESCRIPTION

RECEIVER

The receiver is a crystal controlled, double conversion fype FM receiver employing thirieen ifubes and two crystal
diodes. All tubes are of the sub~miniature type and are socket mounted. The tube complement is given in the Service

Paris List.

A signal at the operating frequency is received at the antenna and'is ampiified by the ist and 2nd RF amplifiers, V-1
and ¥-2. This amplified signal is applied o the 1st mizer; V-3; where it is mized with the output of the multiplier,
¥-12. The multiplier supplies mixer voltage o the Isi mixer al the 15th harmopic of the crystal freguency. The
resuliant first intermediate frequency is less than the drystal fregqéency by 1.7 megacycles. This IF signal is ampli-
fied by the ist and 2nd IF amplifiers, V-4 and ¥-5, and then applied to the grid of the 2nd mixer, V-6. Here it is mixed
with the output of crystal oscillator, V-11, obtammg the  second intermediate frequency of 1. 7 megacycles. This IF
signal is amplified by the 3rd I¥F amphher, V-7, and the 1st and 2nd limiters, V-8 and V~8. After limiting, the signal
is applied to the discriminator where the audm iz theén recovered. The audio signal is then amplified by the audic
amplifier, V-18, to supply the audio ouiput of approximately five milliwatis to the earpiece of the handset. A squelch
circuit is provided to quiet the receiver when no signal is being received. A 2ZE4]1 diode-pentode (V-13) is used ag a
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noise limiter and rectifier. Noise volitage is taken from the grid of the 1st limiter, V-3, amplified, rectified and
applied to the grid of the audio amplifier, ¥~10, biasing it to cuit-off. When a signal is received, the limiter grid
voliage increases and culs off the noise amplifier. Thus, the cui-off voltage is removed and the audio amplifier
operates normally.

TRANSMITTER

The transmitter is a standard crystal controlled FM fransmifter.’ All fuvbes are of the sub-miniature iype and are
socket mounted. The tube complement is given in the Bervice Paris List. The crystal oscillator, V-14, supplies RF
voltage at the crystal freguency to the grids of the modulators, V15 and V-18. Phase modulation is developed in the
grids of these fubes. The output of the modulators iz muliiplisd 48 {imes through a series of four multipliers, ¥-17,
V-18, ¥V-18 and V-20, and then applied to the buffer-driver, V-21, which drives the final amplifiers, V-22 and ¥-23.
A pi network serves bo%h as the final {ank circuit and as the couplmg mrcmt io the guarter wave whip antenna. A single
button carbon microphone is used. E

POWER SUPPLY

The power supply is a synchronous vibrator type for model LWS and 5 nonsynchronous vibrator iype for model HWS.
Primary power is supplied from two EB-11-2 batteries for the LWS model and from two ERHE-25-2 batieries for the
HWS model. Both battery types are 2 volt Willard lead-acid storage cells. The two batteries are connected in paralisi
to supply the vibrator circeit. The filament voliage {or all tubes is 1.25 veolis. Resisiance wire from the relay to the
receiver and transmitter filament strings drops the voltage to the proper value.

Dry batieries are used to power model LDS. The battery complement consists of one 1} voll A" baitery and three

45 voli "B" batteries. {See REPLACEMENT DRY BATTERIES on page 7 for listing of battery {ypes.} Approximately
16 hours of operation may be expected before battery replacement is necessary.

ACCESSORIES

Order parts by Hallicrafters Part Number and Description

Hallicrafters Lross

Description Part Mumber Reference
Shoulder carrying casefor LDSand LWSE. . . . . ... . o Lo L . 14-317 P-4320
Shoulder carrying casefor HWS. . . . . . . .. . ... o 14-318 P-§T37
Back pack harness for all models. . . . .. . . . i i it e e 14-315 P-4437
Hand microphone and earpiece assembly withcordsandplugs . ... ... .. ... 41X18781 P;Mié
Replacement handset assembly withecordand plug . . . . .. ... o oo oot 41X18708 P-4187
Hand microphone and cord assembly for use with earpiece or speakers. . ... . 818080 i -
4" Loud speaker assembly forallmeodels. . . . .. .. oo o e e 41X18786 ;.
Shoulder loud speaker (2" x 3"} withcordand plug. . . . . ... . ... ... ... 41X18782
Universal AC battery charger (105-125 volts, 50/60 ¢ycles). . . . .. .. . ... .. 21-140
8 VOolt DAtteTy ChATZET . . . v v it i e it e et e e e e 21-141 L
Handset holder for back pack harness . . . . . . .. . i i i 41}{18?83.:' : -.: :

Earpiece assembly complete withcordand plug . .. .. .. .. .. .. ... ... .. 8591.3_4-

SERVICE

The Hallicrafters Company mainiains an exiensive system of authorized
faciory service centers where any required service can be accomplished
prompily and efficiently at a nominal charge. These same service centers -~
can alsc accomplish the semi-annual freguency measurement regquired
by the F.C.C. The sign shown at the right is displayed by all authorized -
service centers. Any service work performed on this radic eguipmient -
must be under the supervision of an F.C.C. commercial licensed operator:- o
holding a 2ad Class Radio Telephone or higher grade of license:. R




ALIGNMENT INSTRUCTIONS

EQUIPMENT REQUIRED

1. Bignal generator covering 1.7 MC, 7.3 - 10.4 MC and 152 - 174 M{. Measurements Corp, Model 89
or eguivalent.

2. Vacuum tube volimeter {VTVM) with 0-3 and 0-30 volit DC rRNges.
3. 0-80 ma. DC milliammeter.

4.  Absorption wavemeters covering 3 to 174 megacycles io determine proper tuning of multiplier siages in
{ransmitier.

Frequency measuring eguipment capable of measuring the iransmitter output Ireguency to within .G05%.

Lo

8. A 1 megohm resistor connected in series with the VIVM probe to minimizg jcading and detuning.

TRANSMITTER ALIGNMENT

Belore starting alignment of the transmitter, remove the plale voliage from the buffer and {insl ampiifier stages. This
is accomplished on models LWS and HWS by disconnecting the single pin plug on the power supply chassis and on
model LIE by disconnecting the connector from the small 45V, "B7 battery. Also connect s short circuiting jumper
between terminals 1 and Z of the handset socket to place the filament voltage relay in the energized or transmit
pusition. Refer to Figs. 1 and 2 for location of all alignment adjustmenis and fest points,  The adjustment and fest
points are also shown on the schematic diagram,

i

ig.

Conmect the VITVM to 4 or B (modulator grid) and adiust 1 {oscillaior plate) for exact irequency and stable oscil-
lation. Approx. -3 volts.

Connect the VIVM to C (quadrupler grid) and adjust 2 (modulator plate) for max. neg. volis. Approx. ~15 volis.

Lonnect the YTVM to D {tripler grid) and adjust 3 {guadrupler plate) for max. neg. volts., Approx. -5 volts. Then
touch up 2 {modulator plate).

Connect the VIVM to B {ist doubler grid) and adijust 4 {iripler plate) for max. neg. voits. Approx, -8 volis. Then
toach up 3 {guadrupler plats).

Connect the VIVM to F {2nd doubler grid) and adjust 5 (1st doubler plate) for max. neg. volts. Approx. -7 volts.
Then iouch up 4 {tripler plate}.

Connect the VIVM fo G {buffer grid resistor) and adjust 6 (2nd doubler plats) for max. neg. volts. Approx. -7
t0 16 ~10 volis. Then touch up b {1st doubler plate),

Remove the plate voliage from the final amplifiers by disconnecting wire jumper H {see Fig. 2). 'Then applv plate
voltage to the buffer stage by connecting the milliammeter between the single pin plug and jack on models LWS
and HWS or in series with the small 45V, "B" battery on modsl LDS,

Adfust 7 {buffer plate) for dip in buffer piate current as indicated on milliammeter.

The buffer siage has been neutralized at the factory and should normally not require readiustment. To determine
i adjustmen! is necessary, {irst remove the plate voltage from the buffer stage by disconnecting the milliammeter.
Then conpect the VIVM to T {final grid resistor). H the stage is properly neutralized, an indication of approx-
imately -.2 vait or less will be oblained on the VIVM. ¥ neutralization is reguired, follow the procedure cutlined
under BUFFER NEUTRALIZATION,

The final amplifier stage has also been neutralized at the factory and should acrmally not reguire readiustment. A
check may be made to determine ¥ adjusiment is necessary as follows:

{aj  Bet 9 {output loading capacitor) for maximum capacity as shown in Fig. 2.

{b) Connect the VTVM to J {final grid resistor). _ _

{e)  Apply plale voltage 10 the buffer stage by reconnecting the milliammeter. Hetune 7 (buffer plate) for dip in
plate current.

{d)  Tune 10 {ouipul tuning capacitor) through resonance. X the final amplifier siage is not peutralized, a cor-
responding dip in grid voltage will be noted as 10 is tuned through resonance; i properly neuiralized, no
change in grid vollage will be noted. ¥ neutralization is necessary, follow the procedure outlined under
FINAL AMPLIFIER NEUTRALIZATION.
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11.

12.

13.

14.

15.

16.

Set 9 {output loading capacitor) for maximum capaciiy as shown in Fig. 2. Appiy plate voltage to the final ampli~
fiers by connecting wire jumper H.

Connect the VI'VM to 7 (final grid resistor). Tune 10 {cutput tuning capacitor) for minimum plate current (approx,
16 ma. to 18 ma. on models LDS and LWS and approx. 30 ma. on model HWS). Slightly retune 7 {buffer piate) for
maximum grid voltage as indicated on the VI'VM. Repeat the procedure several limes, tuning 10 for minimum
plate current and 7 for maximum grid voltage. Correct adjustment of the {ipal amplifiers is indicated by a VIVM
reading of approx. -i5 volts for models LDS and LWS and approz. -30 volts for model HWS.

Connect the antenna,
Adjust 10 {output tuning capacitor) for resonance as indicated by minimum plate current. Then decrease the value

of 9 (output loading capacitor) in small steps, each time retuning 10 for minimum plate current. Proper operation
with rated power output is obtained with plate currents of approz. 256 ma. for models LDS and LWS and approx.

40 ma. for model HWS.
Align the receiver if required.

Place the chassis in the case and retune the antenna as outlined in Step 14. To gain access to the output tuning
adjustments, 9 and 10, remove the button plugs from the holes in the side of the case.

o2

o
42 B
P

®

92C1771

Fig. 1. Top View of Chassis Showing Location of
Alignment Adjustments and Tubes

Fig. 2. Bottom and Side Yiews of Chossis Showing Locotion of E .
Alignment Adjusiments and Test Points '
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BUFFER NEUTRALIZATION

i. Before neutralizing the buffer, follow the instructions given in Step 9 on page 4.

2. To neutralize the buffer stage, adjust 8§ {buffer nentralizing coil) for a minimwm reading on the VIVM. Then retune
7 {buffer plate) and 8 (2nd doubler plate} io provide a maximum readmg on the VTVM. Repeat the procedure until
a VEVM indication of approximately -.2 voll or less is chtained, ;

3. Apply plate voltage to the buffer stage by reconnecting the milliammeter. Connect the VIVM to G {buffer grid
resistor) and touch up 8 to maximize buffer grid voltage.

FINAL AMPLIFIER NEUTRALIZATION
1. Before neutralizing the final amplifiers, follow the instructions given in Step 10 on page 4.

2. To neniralize the final, make small adjustments of 11 {{inal neutralizing ¢oil) for mintmum reaction in grid voltage
as 10 (output tuning capacitor) is tuned through resonance. With each small adjustment of 11, retune 7 {buffer
plate) to maximize the ¥TVM indication. When neutralization is complete, tuning 10 through resonance will not
have any appreciable effect upon the VIVM indication.

RECEIVER ALIGNMENT
1. Connect the VI¥VM tc K {oscillator grid) and adjust 12 {oscillator screen} for stable oscillation. Approx. -25 volts.

2. Comnect the YIVM io L (multiplier grid} and adjust 13 (oscillator piate} to the 4th harmonic of the crystal.
Approx. -10 voiis.

3. Conpect the VIVM tc M (1st mixer grid} and adjust 14 (multiplier plate) to the 18th harmonic of the crystal.
Approx. -1 volt.

4. Set the signal generator at 1.7 MC and connect it to N (2nd mixer grid resistor).

a. Connect the VIVMto P (1at limiter grid resistor). Adjust 15 and 16 {2nd mixer plate) and 17 and 18 (3rd IF
plate) for maximum indication. Approx. -12 volts for 1 volt input.

b. Connect the VIVM to R {disc. input) and adjust 19 (disc. primary) for maximum indication. Approx. -10 volts.

¢. Connect the VIVM to 8 {disc. ouiput) and adjust 20 (disc. secondary) for zero reaémg on the VIVM. The
correct zero point is between a positive and negative maximum.

5. Set the signal generator at the 1st IF frequency {lst IF =Crystal Freg. - 1.7 MC) and connect i to N. Connect the
VTVM to 8 {disc. output). Carefully adjust the signal generator frequency for a zero reading on the VIVM.

6. Disconnect the generator and conpect it to M {Ist mixer grid}. Disconnect the VIVM and connect it to P (ist
limiter grid resistor}. Adjust 21 and 22 (2nd IF plate), 23 and 24 (Ist IF plate) and 25 and 26 (1st miixer plate) for
maximum indication. Approx. -1 volt for 25 microvoltl input.

7. 8et the signal generator at the operating frequency and connect it to the antenna input. Connect the VIVM to P
{1st limiter grid resistor}. Adjust 27 (2nd RF plate), 28 {1st RF piate), 14 (multipler plate} and 13 {oscillator
plate) for maximum indication. Approx. -3 volts for 1 microvolt input.

8. Attach the antenna and check the dis¢criminator setiing against a transmilier on the receiver operating frequency.
The VI'VM indication at 8 {disc. output) should be zerc volts, plus or minus .1 volt. If not, readjust 20 (dise. sec.)
until a zero reading is obtained. Then connect the VIVM to P (1st limiter grid resistor)and touch up 14 {multiplier
plate) for maximum indication.
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T B
VOLTAGE DATA
All voltages were measured with a vacuum tube voltmetsr between tube socket ierminals and chassis. Filament
voltage is 1.25 volts.
HT-272 MW3 HE-22 LWS FAHT-221D5
Tube Function Plate Screen | Plate Screen | Plate Screen
V-1 1st RF Amplifier 100 50 | g0 47 80 47
V-2 Znd RF Amplifier 100 50 g0 47 g9 47
V-3 1st Mixer 25 25 . 25 25 25 25
V-4 ist IF Ampiifier 100 35 - B0 32 90 32
V-5 2nd IF Amplifier 100 25 90 22 80 22
V-6 2nd Mixer 100 80 80 57 90 57
V-1 3rd IF Amplifier 100 30 90 27 90 27
V-8 1st Limiter 45 30 44 28 44 28
V-8 2nd Limiter 45 K1Y 44 28 44 28
V~10 Audio Amplifier 100 25 90 22 80 22
v-11 Receiver Oscillator 100 160 80 8¢ 90 90
v-12 Multiplier (Rec.) 50 50 47 47 47 47
*¥-13 Squeich 60 25 87 23 57 23
V-14 X' mtr Oscillator 20 35 89 32 90 32
V-15 Modulator 90 20 80 18 74 18
V-16 Modulator 90 20 89 i8 T4 16
V-17 Quadrupler 90 50 80 46 T4 44
V-18 Tripler 90 50 80 46 14 44
V-18 1st Doubler 90 45 80 42 74 40
V-20 2nd Doubler 85 78 70
v-21 Buffer 120 98 130
v-22 Final Amplifier 125 100 135
V-23 Final Amplifier 125 100 135
* Measured with volume control set fully clockwise.
** Measured with fresh batteries.
REPLACEMENT DRY BATTERIES
Schematic Ever- | Bright Mont. Roy
Symbol Type RCA | Burgess | eady Star | General | Ward | Olin Philco | O-Vac | Sears | Willard |
BA-3M 45V. "B™ | V8055 | XX30 455 W30A 6211 P105
BA-302,303| 45v. "B" | V3015| Z30 738 | 30-59 | V3IDAA P7R30 V30AA
BA-304 I3V, "A" | VB004| 4F 742 462 4F1 21 4816 Po4 | PO4A | 6430 4F1
Page 7




PREVENTIVE MAINTENANCE

A regular preventive maintenance procedure should be followed to preveni unnecessary interruptior in the operation
of this equipment. This maintenance procedunre should include the {ollowing:

(1)

{2)
{3}

(4}

(5}

Make a semi-anmual check of the operating frequency as required by the F.C.C. to assure that it is within .005%
of the assigned operating frequency.

Take periodic meter readings and, in case of abnormal readings, check tubes.

Periodically check the receiver sensitivity with the receiver in the case. {Normal sensitivity is approx, -3 voits
at P (Ist limiter grid resistor) for 1 microvalt at the antenna input.)

If the receiver sounds distoried, check the discriminator setting agamst a transmitter on the receiver operating
frequency. (See Step 8 under Receiver Alignment.) .

Check the battery electrolyte level and add distilled water if necessary: Keep the level even with the mark on
the battery case. :

After approximately 8 hours of operation, remove the batteries from the case and check to determine if charging
is required. When removing batteries, be careful not to damage the polystyrene ventilation opening on the side
of the case. To check batteries, tili the battery slightly and cbserve the position of the ball(s) in the battery,
When batteries are fully charged, these balls {loat at the top of the elecirolyte. Willard EE-11-2 batteries require
‘charging if the red ball sinks to the bottom while the Willard ERH~25-2 batteries require charging when both
the blue and white balls sink to the bottom. When charging batteries, the power switeh on the "littlefone” should
be off. Be careful to limit the charging current to the value indicated on the battery.

Check the antenna loading by observing the combined buffer and final amplifier plate curremt. This is ac-
complished on models LWS and HWS by connecting a 50 ma. DC meter between the single pin plug and jack
on the power supply chassis and on model LDS by connecting the meter in series with the small 45 volt "B"
battery. Proper operation with rated power output is indicated by plate currenits of approximately 25 ma. for
models LDS and LWS and approximately 40 ma. for model HWS.

BATTERY CHARGERS

CHARGER QUTPUT
HIGH CHARGE-5.2 AMPS AT 2V,
LOW CHARGE-2.5 AMPS AT 2V _
8y BULB
TYPE 1133 g
o/ -
D=0 e
@
105—125 ¥
50/80 —
Low BATTERY
CHARGE CHARGING
PLUG
. . . 9281755
Fig. 3. Universal AC Battery Charger (Hallicrafters Poart No. 21-140)
# PLUG POLARITY AS SHOWN IS FOR AUTOMOBILE
ELECTRICAL SYSTEMS WITH NEGATIVE GROUND.ON
SYSTEMS WITH POSITIVE GROUND,REVERSE THE —
TWO PLUGC CONNECTIONS ON TERMINAL STRIP TS, SV, BULB ? |4
TYPE 1133
T8 4 L)
* r:.%
= oo S —
- m oL g CHARGER DUTRUT BATTERY
Ot L{‘T‘W HIGH CHARGE-5.2 AMPR AT 2y CHARGING
* CHARGE BLy
LOW CHARBE-2.8 AMPS AT 2¥ Lueg
9281746

Fig. 4. 3ix Vol DC Bottery Chorger (Hollicrafters Porst Mo, 21-141)
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MODEL HT-22 HWS

SPECIF

TYPE: poriable FM Transmiiter - Heceiver
FREGUENCY RANGE: 152 to 174 MC
TRANSMITTER:

1. Power Oulput . . ... .. ... .. ... ...,

Z. Frequency Stability .. .. .. ... ... ..

3. Modulation .. ... ... ... . ..., . ...

4. Aptemna . . . .. ..
5, Spurious Radiation. . . . .. . ... ... ...
8. Pre-emphasis. . ... ..., . ... ... ...
7. Distortion ... ... ... . .. ...

8. Power Supply . . ... .. ... ...

9. Power Requiremenis . ... ... .......

10. Power Input fo Final. . ... ... ... ...
11, Duty Cyele . . . .. .. ... . . ...

12. Microphone. . . .. .. ... .o

RECEIVER:

1, Semsitivily . .. ...t
2. Belectivity . . .. ... ... ... ..., ...,
3. Frequency Stability . . ... ... ... ....

4. Recelver Type. . . . . . . .. o i

5. Bpurious Response . .. . ... ... ... ...

§. AundioCutpuat. . . .. .. ... . ... L.

7 Recelver De-emphasis . .. .. ... ... ..
8 Antenma . ... ... L e
8. Bguelch ... . ... . . ... ... . ..

16, Power SBupply . .. .. ...

1. Power Requirements . ... .. ........

i2. RBeceive Time . . . . ... .. ... ...

ICATIONS

1.0 watt

0.005% from.~20° to + 70° Centigrade. Crystal controlled.
Crystal fregugney mulliplied 48 times.

Phase, + 15 KC deviation {no modulation limiter).
Cuarter wave flexible whip. 50 ohm output impedance.
80 db down.

Btandard § db per octave.

9% with 160% modulation gt 1000 cps.

2 volt non-synchroncus vibrator plus2 rechargeable wet storage
batieries. Current drain - 6.3 amps at 2 volis.

Filament - 1.25 volts at 1.25 amps
Plate ~ 130 volts at 58 ma.

138 volts at 22 ma.
1 minuie on, 1 minute off for 8 hours.

Telephone handset with single bution carbon mike and push to
talk button.

1 microvolt or beiter for 20 db signal to noige ratio.
60 db at 45 KC. 85 db at 60 XC,
8.005% from -20° to + 70" Centigrade.

Superheterodyne. Double conversion crystal controlled local
oscillator.

All more than 75 db down.

B milliwatts with 15% distortion.
3 milliwatis with 5% distortion.

Standard 6 db per octave.
Same as for transmitter.

3.5 microvoll 1o open.

Same as for transmitter. Current drain - 3.0 amps at 2 volis.

Filament - 1,25 volis at 0.78 ma,
Plate - 100 volis at 20 ma.

14 hours before recharging batteries.

WEIGHT: 14 pounds with case, telephone handset, vibrator power supply and 2 lead acid storage batteries.
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TYPE:

MODEL HT-22 LWS
SPECIFICATIONS

Portabie FM Transmitier - Receiver

FREQUENCY RANGE: 15210174 MC

TRANSMITTER:
1. Power Output . ... .. ... . ... ....... 0.5 watt
2. Freguency Stability . .. ... ... ... ... 0.005% from -20° 0+ 70" Centigrade. Crystal controlled.
Crystal frequency muliipiied 48 fimes.
3. Modulation . . . ... ... ... ... ... Phase, = 15 EC devia;tian {no moduiation limiter).
4. Antenna . . ... L L L Guarter wave flexible whip. 50 chm output impedance.
5. Spurious Radiation. . .. .. ... ....... 80 db down.
5. Pre-emphasis. ... ... .. ... ..., Standard § db per octave,
7. Distortion . .. . v n e 8% with 100% modulation at 1000 cps.
8. Power Bupply .. ... ... .. ... 2 wvolt synchronous vibrator plus 2 rechargeable wel storage
batteries. Cuorrentdrain - 4.3 amps at 2 volis,
8. Power Requirements .. ... ... ....., Filament - 1.25 volts at 1.15 amps
Piate - 100 volls at 40 ma,
iG. Power Imput to Final., . . . ... ... .. ... 100 volls at 18 ma.
11, DutyCyele . .. .. .o oo o o 1 minute on, 1 minute off for 4 hours.
12. Microphone, . ... ... . oL, Telephone handse!t with single buiton carbon mike and push o
talk button.
RECEIVER:
1. Semsitivity ... ... ... .. 1 microvolt or betier for 20 b signal {o noise ratio.
2. Belectivity . .. .. .. ... ... . ... ..., 60 db af 45 KC. 95 4b at 80 EC.
3. Freguency Stability . . ... . ... ... ... 3.005% from -20° to + 707 Centigrade.
4, Recelver Type. . . .. . . .. .. ... . ... SBuperheterodyne., Double conversion crystal conirolied local
oscillator.
5. Spurious Besponse. .. . ... .. ... ... All more than T8 db down.
8. AundioDuiput. . . ... . ... ... 5 milliwatis with 15% distortion.
3 milliwatts with 5% distortion.
7. Receiver De-emphasis . . ... ... ... .. Btandard 6 db per octave,
B. Antemnd . . . ... e e Same as {op transmilier.
9. Bgueleh . .. ... .o 0.5 microvolt to open.
16, Power Supply . . .. . oo oL Same as for transmitter. Current drain - 2.8 amps at 2 volls.
11, Power Requirements . ... ... . ....., Filament ~ 1.25 volts at 0.78 amps
Plate ~ 100 volis at 20 ma.
12. Recelve Time . . . . ... .o ... ... § hours before recharging batieries,

WEIGHT: 10 pounds with case, ielephone handset, vibrator power supply and 2 lead acid storage batleries.
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MODEL HT-22 LDS
SPECIFICATIONS

TYPE: portable FM Transmifter - Beceiver

FREQUENCY RAMNGE: 152tc174 MC

TRANSMITTER:
1. Power Quiput . . . . ... ... . ... ...
2. Fregquency Stability . . ... ... ..... ..
3. Modulation . .. ... ... ... ... ...,
4, Antenng . .. .. .. Lo e
5. Spuricus Radialion. . . . .. .. ... .. ...
g, Pre-emphasis. . ... ... ... ... ... ..
7. Distortion. . . ... .. ... ... ... ...
8. Power Bupply . .. .. ... L.
9. Power Regquirements .., .. ... ... ...
16, Power Input to Final. . . .. ... ... .. ..
it. Duty Cyele . . . .. .. ... .. ... ...,
12. Microphone, . . . . .. . oo i it i
RECEIVER:
1. Bemsitivity .. ... .. . o
2. Selectivily . . . . . .. .
3. Freguency Stability . . .. . ... .. ...
4. Recelver Type. . ... . .. ... .. ... ...
8, Spurious Besponse . . . . . . v e v n e s
8, AudioCutput. . ... ... L L oL
1. Receiver De-emphasis . . .. ... ... ...
8, AnfeNna . . . ... e e e
a. Bgueleh . . ... L e
10. Power Bupply . . . o . 0 o0
it Power Heguiremenis .. ... ... ......

3.5 walt

0.005% from ~20° to + 70° Centigrade. Crysial controlled.
Crysial frequency multiplied 48 times.

Phase, = 15 KC deviation (no modulation limiter),
QRuarier wave {lexible whip. 50 cohm oulput impedance.
50 db down.

Siandard § db per octave.

O with 100% modulation at 1000 cps.

{1} 13 volt "A" pattery and (3) 45 volt "B’ batteries {See page 7
for listing of battery types.)

Filament - 1.2b voits al 0.9 amps.
Plate ~ 90 wolis at 18 ma.
135 volts at 14 ma.

135 volis at 14 ma.

1 minute on, 1 minute off.

Telephone handset with single buiton carbon mike and push Lo
talk button,

1 microvolt or betier for 20 db signal to noise ratis.
80 db at 45 KC. 95 db al. 80 XKC.
0.005% from -20° to +70° Centigrade.

Superheterodyne. Double conversion crystal conirolled local
escillator.

All more than 75 db down.

5 milliwatis with 15% distortion.
3 milliwatts with 5% distortion.

Standard 6 db per oclave.
Same as for transmitter.
4.5 microvolt fo open.

Same a8 for transmitter.

Filament - 1.25 volis at 0.83 amps.
Plate - 90 volis at 12 ma.

WEIGHT: 10 pounds with case, telephone handset and batteries.
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INFORMATION FOR COMPLETING F.C.C. FOR

MODEL HT-22 HWS

401, REV. JUNE 1951

within the allowed frequency tolerance?

i3. Descripiion of transmitting apparatus proposed to be installed
Make Type or Model No.
Hallicrafters Co. HT-2Z2 BWS
Tube complement Number and type of tubes Hormal piate current per tube Plate voltage
Oseillator stage (1) CK-5872 2.6 ma. 90
Intermediate stages {1) CKE-5878 Quad. 1.6 ma. 90
(1) 1AD4 Trip. 3.5 ma. 80
(1} 1AP4 Doub. 4.5 ma. 80
{1} CK-5676 Doub. 5.6 ma. 50
{1} CE-573AX Driv. 14.0 ma. 130
Final radio stage {2) CK-573AX% 11.0 ma, 130
Modulator {28) CK-B872 2.0 ma. g0
Type of oscillator circuit Plate power supply for last radio stage
Crystal controlled eleciron coupled Rated
Current 22 ma,
Type or class of modulation Rated
Voltage”™ 130 volis
Armstrong, multiplied 48 times
Which radio stage is {0 be modulated? State maximum percentage of modulation
Modulator stage, acting as a buffer between
oscillator and 1st multiplier. 13 KC @ 1600 cycles
State maximum rated carrier power Indicate frequency range of transmitier
1.0 wait 152-114 MO
14.  a. What apparatus is included as an integral part of the transmitter for automatically holding the frequency

James Knights Co. Type H17 Crystal .

b. Within how many ¢ycles or within what percentage of the assigned frequency is this apparatus designed or
guaranteed by the manufacturer to hold the operating frequency?

005 %

¢. State {ype, number, if any, and name of manufacturer of frequency-control apparatus

James Enights Co. Type H17 Crystal

d. Is frequency-conirol apparafus automatically maintained at constant

temperature ?

Yes D No E

Pagell
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INFORMATION FOR COMPLETING F.C.C. FORM 401, REV. JUNE 1951
MODEL HT-22 LWS

13. Description of transmitting apparatus proposed to be installed

Make Type of Model No,
Hallicrafters Co, HT-22 LWS
Tube Complement Nurober and type of tubes Normal plate current per tube Plate voitage
Oscillator stage (1) CK-5672 e 2.0 ma. 80
Intermediate stages (1) CK-5678 Quad. 1.0 ma. 80
(1) 1AD4 Trip. 3.9 ma. 80
(1) 1AD4 Doub. 4.0 ma. 89
{1} CK-5676 Doub. 4.0 ma, 80
(1} CK-5676 Driv. 7.0 ma, 100
Final radio stage (2) CK-573AX 9.0 ma. 100
Modulator {2} CK-5672 1.5 ma. 80
Type of oscillator circuit Plate power supply for last radio stage
Crystal controlied electron coupled Rated
Current 18 ma.
Type or class of modulation Rated
Voltage 100 volis
Armstrong, multiplied 48 {imes
Which radio stage is to be modulated? State maximum percentage of modulation
Modulator stage, acting as a buffer between
oscillator and 1st multiplier. 15 KC @ 1000 cycles
State maximum rated carrier power Indicate frequency range of transmitter
0.5 watt 152-174 MC

14. a. What apparatus is included as an integral part of the transmitter for automatically holding the frequency
within the allowed frequency tolerance?

James Knights Co. Type H17 Crystal

b. Within how many cycles or within what percentage of the assigned frequency is this apparatus designed or
guaranteed by the manufacturer to hold the operating frequency?

005 %

c. Btate fype, number, if any, and name of manufacturer of freguency-control apparatus

James Knights Co. Type Hi7 Crystal

4. Is freguency-control apparatus automatically maintained at congtant Yes I:] No
temperature ? AN
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INFORMATION FOR COMPLETING F.C.C. FORM 401, REV. JUNE 195}

MODEL HT-22 LDS

13.  Description of transmitting apparatus proposed to be instalied
Make Type or Model No.
Hallicrafters Co. HT-22 LDS
Tube Complement Number and type of tubes Normal plate.current per tube Plate voltage
Oscillator stage (1) CK-5872 2.0 ma. 80
Intermediate stages {1) CK-5878 Quad. 1.0 ma. 74
(1) 1AD4 Trip. 3.0 ma, T4
{1) 1AD4 Doub. 4.0 ma. 74
{1} CK-5876 Doub. 4.9 ma. 74
(1} CK-5676 Driv, 5.0 ma. 135
Final radio stage (2) CK-573A% 7.0 ma. 135
Modulator (2} CX-5672 2.0 ma, 74
Type of oscillator eircuit Plate power supply for last radio stage
Crystal controlled electron coupled Rated
Current 14 ma,
Type or class of modulation Rated
Voltage 135 volis
Armstrong, multiplied 48 times
Which radio stage is to be modulated? State mazimum percentage of modulation
Modulator stage, acting as a buffer between
oscillator and 1st multiplier. 15 KC @ 1000 cycles
State maximum rated carrier power Indicate frequency range of transmitter
0.5 watt 152-174 MC
}14. a. What apparatus is included as an integral part of the transmitter for automatically holding the freguency

within the zllowed frequency tolerance ?

James Knights Co. Type H17 Crystal

b. Within how many cycles or within what percentage of the assigned frequency is this apparatus designed or
guaranteed by the manufacturer to hold the operating frequency?

005 %

c. Siate type, number, if any, and name of manufacturer of frequency-control apparatus

James Knights Co. Type H17 Crystal

d. Is frequency-control apparatus automatically maintained at gonstant Yes E:I No X
temperature ?
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SERVICE PARTS LIST FOR
TRANSMITTER-RECEIVER

Order parts by Hallicrafters Part Number and Description

Description

CAPACITORS

25 mmi BO0 V., ceramic. . ... ... L e e e e e e e
250 mmi. 500 V., mica; toothpick type. . . . . ... . A e e e e

02 mid. 400 Vo, fubudar. © L L. Lo e e e e e e

Ammi. glmmick. . o0 e e e e
B8 mml. B00 V., glmmick . . .o 4o e
100 mmi. 500 V., cevamic . .. . ... .. B e e
Tmmi 5300V, gimmiek ... oo b e e
2.2 mmi, 300V, gimmick . . .. ... ool e e e e e e
500 mmf, 500 V., 8TaMIC . . . . v o v i e e e
D1 mid 480 V., ceramic @isc, . ...
1608 mmi, 500 V., ceramic . . . . . . . o o e
002 mid, 400 V. tubular . . . . Lo e e

005 mid, 4530 V., ceramic diBe . . .. L
16 mmE. 500 V., ceramic. . .. ... L e
COTAMIC. & v v v v e vt v e e v v b e e e e s
280 mfd, 8 V., elpctrolytic. . . . .o o
50 mmi, 500V, ceramic. . . . . . . e
Capacitor, variable; 7-45 mmi. each section. . .. ... .. ... oo L

5 mmft. 500 V.,

RESISTORS

2 megohms 1/2 walt, CATHOR. . . . . .o it
47,000 ohms 1/2 walt, CarBOR. . -« o o ot
858 ohms; #26 nichrome Wire . . .. .. .ot
560,000 ohms 1/2 Wath, CATDHOI . . . 4 o v s e e
100,000 ohms 1/2 watt, earbon . . ... ..o s

220,000 ohms 1/2 walt, carbon . . . . ..o
150,000 ohms 1/2 watt, carbon . . . .« o i e
1 megohm 1/2 watt, €arbon . .o oo it e
Volume control; 500,000 ohms . . .. . . . ... o
27 ohms 1/2 walt, CaTBOn - . . o o o e e e
510 ohms 1/2 Watl, carbom. « o o o vt vt e e e e s
22,000 ohms 1/2 watt, carbon {models LDSand LWS) . . .. .. ... ... ...
39,000 ohms 1/2 watt, carbon (model HWS). . . ... ... ... ... ...
10,000 ohms 1/2 watt, carbon. . . . . o i e
.56 ohms; #26 nichromewire . . . .. . ... o o e e
1000 ohms 1/9 watt, carbon (used only on models LDS and LWS) .. . . .. ...

COILS AND TRANSFORMERS

Choke, RF . . .. .o e e e e e
Coil, buffer neutralizing. . . .. . . . .o
Choke, RF . . . o e e e e e e
Coil, final meutralizing. . . .. . . . ...« oo e
Coil, final plate . . .. .. . e e e
Transformer, Ist RF. . . . ... .. ... . e
Transformer, 20 RF . . . L L i i e
Transformer, 1st mixer, IstIF, and2nd IF .. .. ... ... ... oo
Transformer, 2nd mixdrand 3rd IF. . . . .. ... ... ... . L
Transformer, diserimipator. . . . .. .. . . . i e
Transformer, modulation and audio output. . . .. ... ... o oo

Transformer, oscillator; receiver. . ...

Fransformer, muitipiier; receiver. . . . . .. ... .. o o
Transformer, oscillator; transmitter. . .. . . .. .. oo o oo
Transformer, modalator plage. . . . . .. .. ... o o e
Transformer, quadrupler and tripler . . . ... .. ... ... .o Lo
Transformer, Istdoubler. . . ... .. .. .. i i e
Transformer, 2nd doubler. . . . .. . .ot h s
Transformer, DUffeT . . . . . . o o e e e

Plug, poWer SUPDLY . . o . . o o i i e e
Plug, handset . . . . .. .. . . e
Socket, handset. . . . . . ... e e e
Socket, antenma. . . . . . . . .. i i e )
Socket, erystal. . . . . e e
Socket, tube; 6 pin. . . . . . oL e i e :
Sockel, tube; 5 Pim. . . . . .. e e o

Hallicrafters
Part Number

47A285
4TARTY

4TATT

47A180-1
47X30UK 101K
47431602
47A160-4
47A278
474217
47A280
474276

47A168
4TR20CK100F
47A289
454201
4TAZ284
444413

23X20X205K
23X20X473K
8742388

23X20X504K
23X20X104K

23X20X224K
23X20X 154K
23X20X 105K
258976
23X20X2T0K
23X20X511K
23X20X223K
23X20¥393K
23X20X103K
8742388
23X20X102K

53A256
51A1817
b3-257
51A1518
51A1516
50C533
500534
50C535
50C536
50C537
55C183
50C538
50C539
50C540
50C541
50C642

50CH43

50C544
560545

Cross
Reference

174-0018-00
172-5000-00

173-5003-00

174-0017-00
174~0001-00
174-0062-00
174-0038-00
174-0021-00
174-0018~00
173-5000-00

174-0020-00
174-0005-00
174-0022~-00
170G-0003-00
174-0012~00
171-0007~00

160~0167-00
160-0128-00
180-0154~00
160~0136-00

160-0145-00
160-0140-00
160-0160-00
162-6006-00
160-0001-00
160-0081-00
160-0126-00
160-0112-00

180-0088-00

P-4686-5
P-4688
P-4447
P-4689
P-46886-1
P-4380
P-4381
P-4374
P-4382
P-4383
P54282-3
P-4384
P-4385
P-4401
P-4402
P-4682
P-4683
P-4684
P-4685

144-0006-00

145000300

P-4261

141-0012~00
141-0006-00
141-0004-00
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Schematic
Symbol

rY-1

Schematic
Symbol

C-101,102
C-103
C-104
C-105A & B

R-101

L-101
T-101

PL-102
PL-~103
S0-101
80-102
30-104

SR-101,103,104,105

SR-102,106
E-101
§-10]

Page 18

SERVICE PARTS LIST
TRANSMITTER-RECEIVER (Cont.)

Description

TUBE COMPLEMENT

1AD4: ist RF amplifier, 2nd RF amplifier, multiplier, tripler,

and Istdoubler. . .. .. . ... .,
CK5678: 1st mixer, 2nd mizer, audio amplifier, and quadrupler, . C
2E32: 1st IF amplifier, 2nd IF amplifier, 3rd IF amphﬁer, 1st iumter

2nd limiter and oscillator (recefver)
2E41: squelch
CKS5672: oscillator {transmitter}, modulators. . . .. ... .. e
CK5876: 2nd doubler . . . . .. ... ... ..,
CK5676: buffer (models DS and LWS) . . . . . .. o oo e,
CEST3AX: buffer (model HWS). . . .. . ... . . e
CESTIAX: final amplifiers . .. .. . ... ..

Crystal diode, germanium . . . ... ... ... .. ...
Crystal, receiver {specify frequency}. . .. ... ... ... ... . .. .. ......
Crystal, transmitter (specifyfrequency). . .. . ... .. .. ... .. .. ......
Handset. . . . . .. ... ..

Plug, button. . . .. . ..
Relay . . . .. .

Ring, retaining; for mtg, § pintube sockets. . . . ... . ... ... ... .....,
Ring, retaining; for mtg. S5 pintube sockets. . . ... ... ..............

SERVICE PARTS LIST
HT-22 HWS POWER SUPPLY

Description

CAPACITORS
250 mmf. 500 V., mica; toothpick type. . . . .. ... L L,
Smfd. 100 V., tubular . . . L e
004 mid. 1600 V., tubular. . . . ... e e e
Dual 20 mifd. 260 V., electrolytic . ... ... . ... . . L

RESISTORS
220 ohms 1/2 watt, wirewound . . . . . 0t e e e e

COILS AND TRANSFORMERS

Choke, RE. . . . . . e e e
Transformer, vibrator . . . . . . ... ... e

Plug, 1 pin;fortest meter. . . . . ... . .. . ... ... ..
Plug, battery connector. . . . . . . .. e e e e
Bocketl, power supply . . . . . .. L e e e
Jack, insulated; fortestmeter. . . .. . ... . ... .. L L
Socket, battery charging . . . . . . . . L e e
Socket, battery connector {does not include contacts) . . ... ... ........
Retainer for battery connector socket . . ... .. ... .. Lo L.
Contact, small {for battery connector socket) . . . .. ... ... ... ..., ...
Contact, large {for battery connector soeket) . . ... .. ... ... ... .....
Bocket, vibralor. . . .. L e e

Rectifier, selenium; 30 ma. . . . .. .. . . . .. e
Rectifier, selentum; 65 ma. . . . .. . . ...
VIbrator. . . . o e e e e
Switch, on-off; 8PSt . . . . . . L e e
Battery, 2 volt sforage; Willard EBRHE-25-2 . . ., .. .. ... ..o nn,.
Tube, battery ventilation; rubber. . ... .. .. ... ... b e e e e e e e

Hallicrafters

Part Mumber

90X1AD4
Q0XCK5678

HXZE32
90X2E41
S0XCKB672
G0XCKLHE76
FOXCKDH678
SUXCKSHT3AX
SOXCKST3AX

57-158
87-3567
19A1879
1941880
16A188]
86-125
15-502
17-123
21B13%
T6A917
16A918

Hollicrafters
Prrt Number

4TA2T9
46A156
464195
45A202

24BX221E

53A261
52-252

35A023
41X18711
6A428
8A424
64431
35-024
8A1772
18-113
18-114
6A425

27A185
27A166
27177
80~484
218154
BA1T86

Cross
Reference

140~0002-00
140-0015-00

140-0004~00

140-0014-00
140-0012~00
140-0012-00

P-4409
131-0002-00
149-0005-00

Knights Type H1T
EBnights Type H17

131-0601-0C
126-0001-00
123-0006-00
150-6001-90
130-0004-00
136-0003-00

Cross
Reference

172-5000-00
173~0005-00
113-5001-00
170-0002~00

161-6972-00

136-0003-00
134-0G03-00

144-0001-00
P-4756-1
141-0001-00
141-0002-00
P-4457-4
P-4457-5
128-0002-00
128-0001-00
141-0007-00

149-0003-00
149-0004-00
143-6002-00
138-0001-04
121-0002-00
P-4738




Schematic

Symbel

C-3201,202,203
C-204

C-205

C-206A & B

7201
B-207

L-201
T-201

PL-202
PL-203
BO-201
S-202
BO-204

B2
5~201

Schemalic
Symbol

30-301

F-301
5301

SERVICE PARTS LIST
HT-22 LWS POWER SUPPLY

Deseription
CAPACITORS
250 mmi. 5300 V., mica; foothpick type . . . .. ... oL Lo
Soadd, 100 V., tubular .0 e e e e e
L3 mid. 800V tubular. . . .. .. L Lo L
Dual 20 mid. 250 V., electrolytic. . . ... ... L L L o
RESISTORS:
220 ohms 1/2 watt, wirewound . . .. . ... ... ... ... e
510 chms 1/2 wall, carbon .. .. L. L I TR IR I
COILS AND TRANSFORMERS
Choke, BF. . .. . e e s e e e e e
Transiormer, vIDTRIOT . . .0 oL e e e e
PLUGS ANMD SOUKET
Plug, i pinpfor test meter. . .. ... ..o
Plug, battery connector. .. . . . . . L
Socket, POWET SUDPPBLY . .. s h e e e s s s e e
Jack, insulated; forfest melBT . . . . ... i e s
Socket, ballery charging . . . ..o v v v vt s s e s
Socket, battery connector {does not include contaeis) . . . ... . .. ...
Retainer for batlery conmector sockel . . .. . .. . 0 oo
Cortact, small {for battery connecior socket) . ... ... ... ..
Contact large {{or batiery connector socketl, . L. e e e
Bockel, viBrator . . . . . o oo e e e e
PAISCELLANEOUS PARTS
Battery, 2 volt storage: Witlard EB~11-2 . . . .. .. .. oo
VARTAIOT o . o o 0 vt e e e e e e e e e e e e e e e e
Switch, an~off; 8PSl . . L . L e e e e e e e e
Tube, battery ventilation; rabber. . . . . .. o oo oo e
Diescripiion
PLUGS AND S0OCKETS
Battery connector assembly {for battery BA-301). . . . ... ... . L
Plug, BARHery; ZPrONE -« « . o ot e e e e e e e e s
Plug, batlery; 3 Drong . . . . . . .0 00 s e e e
Seckei, power Supnly . . . . L o e e e
MISCELLANEOUS PARTS
Fuse, 1/16 amD. . . . . 0o e e e e
Switch, on~ofl; dpSt. . . o . e e

Hallicrafters
Part Number

4TAZT9
46A196
464201
454202

2ABRZALE
23X20E511K

53A361
52-253

354023
41X18711
BA428
6A124
54431
35-024
BA1TT2
18-113
18-114
64425

27B188
2IRisT
B-484
BALTSG

Halticrafters
Pary Mumber

87-3587
104237
104284
8A430

39~374
80489

Lross
RBeference

172-5000-00
173-0005-00
173-50062-08
170-0002-00

151 ~0072-0%
180~0081 00

136000308
134-03004~00

144-0001~00
P-4756-1
141-0001-00
141-0002-00
Bd457-4
P-4457-%
128-0002-00
128-0001~-00
141-0G0GT-00

141 -0001-99
143000100
138-0001-00
F-4736

Cross
Reference

121-0003-00
132-0003-00
132-0004-00
P-4756-1A

124-3003~00
138-0007-00
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\ODELS HT-22 LDS, LWS & HWS

RUN 1
(TRANSMITTER SECTION)
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“The Hallicrafter's Company warrants each new radis product manu-
factured by it to be free from defective materiol and workmanship and
agrees to remedy any such defect or to furnish @ new pari in exchange
Jjor any part of any wnit of its manufocture which under normal instol-
lution, use and service discloses such defect, provided the unit is delivered
by the owner to our authorized rudio dealer, whelesaler, from whom
purchased, or, authorized service center, intuct, for examination, with all
transportation charges prepaid within ningty days from the dote of sale
te original purchaser and provided that such examination discloses in
our judgment that it is thus defective.

This warranty does not exiend to any of our redio products which have
been subjected fo misuse, neglect, nvcldent, incorrect wiring not our own,
improper instaflotion, er io use in violation of instructions furnished by
us, nor extend to units which have been repuired or altered outside of our
Jfactory or authorized service center, mor o cases where the seriol number
thereof has been removed, defuced or changed, nor to accessories used
therewith not of our swn manufacture.

Any part of a unit approved for remedy or exchunge hereunder will
be remedied or exchanged by the authorized: radiv dealer or wholesaler

o . without charge to the owner.
. - This warranty is in lien of all vther warranties expressed or implied
- and no representative or person is authorized to assume for us any other
liability in connection with the sale of our radic products.”
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