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GENERAL DESCRIPTION

Hallicrafters HT-21 "littlefone” is a complete, self-contained
radlo-telephone station consisting of a standar receiver

mitter operating on a fixed {requency. Being powered
by battorios, tho it is Completely portable.  Any tvo or mare
of these units will provide instant, dependable two-way radio
commanication. Thase portable “Mitlsloe ants, may. oo oo
tied in with "littlefone" mobile and central station units, HT-25

Where a tunable receiver is desired, use the economical Hal-
licrafters Model 5-62 which tunes from 0 to 50 megacycles.

‘The basic model designation system of the "littlefone" series of
radio equipment is as follows:
& Al portable "littelone" units designed for operation on

0 megacycles are designated Model HT-21.

b. To the above model number is added a series of letter
designations to indicate low (L) or high () power
transmitter, dry (D) or wet (W) batteries and (8) for

selch.

OPERATING INSTRUCTIONS

To operate the “littlefone", extend the antenna and place the
power switch on the right Side of the case in the up position.

perating range of the unit will depend upon the geographical and
physical characteristics of the operating location, To turn the
unit off, return the power switch to the down position.

i WARNING
DO NOT USE THIS RADIO EQUIPMENT IN THE IMMEDIA
Hallicratters HT-21 “linlefone” VICINITY OF HLASTING GABS OR ELEGTRICAL DETONATORS.
IMPORTANT
L lo fhe redulrement o the Federal Communicatins Commission that this radio equipment be licensed.
appropriate application form (F.C.C. Form 401) can be obtained by request {rom Fedoral Communications Commission,
shington m your local FCC, field ice, Tha compiaen tores shoula e ot it Bosocsi

b o, Washington 25,

CIRCUIT DESCRIPTION

RECEIVER
The receiveris a crystal controlled, double conversion type FM receiver employing twelve tubes and two crystal diodes,
Al tubes are of the sub-miniature type and are socket mounted, The tube complement is given in the Service Parts List,

A signal at the operating {requency s received at the antenna and is amplitied by the 1st and 2nd RF amplitiers, V-1
4203, This ampilioh S s appid s 1k b Vo8, W b ke injection voltage from the
plate circuit of the crystal oscillator, V-1, at the proper harmonic of the crystal frequency. The second harmonic is
used on receivers operating from 25 lo 35,38 megacyces and the rmonic, on secelvors porating from 30 to 50
gacycles. The first intermediate {requéncy is Less than the crystal frequency by 1.7 megacycles, The first IF signal
5 Ampife b th 1t and i 1F ampiiors, V-4 and Vo3, and heh e s (hy s e i miz, V-6
Here it is mixed with the injection voltage from the screen grid of the orystal osellstor, V.11, at the crystal redhency,
ptaning Lho second niarmediate troquoncy o 17 megacycle. This IF sigmal Is ampled by the Snd” 1P ampitior;
V-7, nd the It ana 2 limitors, V-8 and V-5 Aler limiting, the signal is applied to the discriminator. where ths
aud 1o then recovord. Tho audlosigal is amplitied hy the audio amplifier, V-10, 1o swply the et st A
proximately five milliwatts to the earpiece of the squelch circuit is provided to quiet the receiver hen 10
gl i being received, A 2E41 diode-pantodo VCT2) s aset 0 3 mc Tt and roctfce.” Hotse
{rom the grid of the Ist limiter, V-8, amplified, rectified and applied to the grid of the audio amplifier, V- 10, biasing it
to cutlt “ihen s ignal i eceived: (b Amiter grid vltage incsoaces ana oot of th etot smlies. e, e Lt
voltage s removed and the audio ampller operatos nosms



TRANSMITTER

The transmitter is a standard crystal controlled FM transmitter. All tubes are of the sub-miniature type and are
socket mounted. The tube complement is given in the Service Parts List. The crystal oscillator, V-13, supplies RF
Voltage at the crystal frequency to the grids of the modulators, V-14 and V-15. Phase modulation is developed in the
grids of these tubes, The output of the modulators is multiplied through a series of four multipliers, V-16, V-1, V-18
and V-19; 27 times on transmitters operating from 25 to 29,5 megacycles, 32 times from 29,54 to 33.5 megacycles, 36
times {rom 33.54 t0 44,5 megacycles, and 48 times from 44,54 to 50 megacycles. The output {rom the final multiplier
i5 applied to the buifer-driver, V-20, which in turn drives the final amplifier stage. The final consists of a single
triode for models LDS and LWS and two triodes connected in parallel for model HWS, giving 0.75 and 2 watts output re-
spectively. A pi network is used in the final tank circuit to couple the output of the transmitter to the quarter wave whip
Zntonna. "The microphone employed 16 a single button carbon type

POWER SUPPLY

The power supply is & synchronous vibrator type for model LWS and a nonsynchronus vibrator ype for model HWS,
Primary power is supplied from two ER-11-2 batteries for the LWS model and from two ERH-25-2-batteries for the
EWS model. Both battery types are 2 volt Willard lead-acid storage cells. The two battorles are connected in parallel
to supply the vibrator circuit. ‘The {llument valtage for all tubes is 1.25 volts. Resistance wire {rom the relay to the
receiver and transmitter filament strings drops the vnl\zgz to the proper

Dry batteries are used to power model LDS. The battery complement consists of one 1} volt "A" battery and ths
45 volt "B" batterles. (See REPLACEMENT DRY BATTERIES on page 7 for listing of battery types.) Arprosimately
16 hours of operation may be expected before battery replacement is necessary.

ACCESSORIES

Order parts by Hallicrafters Part Number and Description

Cross
Description Reforence

Shoulder carrying case for LDS and LWS . .« « . « v v v e evnnnnns

Shoulder carrying case for HWS. . . PR G &
Back pack harness . . . . . o e
Replacement handset assnmbly with cord and plug s 41X18708

Hand aierophane and earpiece/shoulder Ioud speakes sssembly with cords

am ige ety sorplece or speaker) - ¥ 41X18781

Switch and cord assembly for use with lip or throat mike and earpiece o

Shoulder 10ud SPeaker. . . . . . . . .. ... ... v s 41C18790

Earpiece assembly compiete with cord and plug for use with 15089 or

41C18790 = 858134 P-4461
Shouldor loud speaker (2 x 3) with cord and piug for use with 61808 o

RICTO0. 0 b o esonwis ons 41X18782 P-4767
Hand microphone and cord assembly r use with enrpuce " §5B134 or loud X

‘speaker 41X16762 : o 818089 P-4423
Lip microphone for use with 41C18790, e . 818091

Throst microphone for use with 41C18760, v syeers s 150 -
Shoulder loud speaker holder for back oF 2 41X18783 P-4763
e Potaey cranger (105158 vt so/w Cyctes) . 0

6 Volt DC battery charger .
Wall mounting biacket for itle

SERVICE

The Hallicrafters Company maintains an extensive system of author
factory service centers where any required service can be secumpuma
promptly and efficiently at a nominal charge. These same service centers
can also accomplist semi-annual frequency measurement required
by the

sarvice canters.  Aay service work poriormed on taly radio equipment
m r the supervision of an F.C.C. commercial licensed operator
holding a 204 Class Radio Telephone or higher grade of license.

H
a
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ALIGNMENT INSTRUCTIONS

EQUIPMENT REQUIRED
1. Signal generator covering 1.7 MC, 7.2 - 11.3 MC and 25 - 50 MC. Measurements Corp. Model 80 or
equivalent,
Vacuum tube voltmeter (VTVM) with 0-3 and 0-30 volt DC ranges,

3. 0-50 ma. DC milliammeter.

4. Absorption wavemeters covering 2.5 o 50 megacycies o determine proper tuning of multipler stages in
transmitter and rece

5. Frequency measuring equipment capable of measuring the transmitter output frequency to within .005%.

6. A 1megohm resistor connected in series with the VIVM probe to minimize loading and detuning.

TRANSMITTER ALIGNMENT

Befor stasting alignmet o te ransmitter, remove the plate vltag {rom te e and final amplifir stages. This
is accomplished on models LWS and HWS by dlisconnecting the single pin plug on the power Supply chassis and on
DS b dlscomocing e comecor {ram tho small 43V, "B" batery.”Also comtet 3 shot ixcuiing jumper
Detweon torminals 1 and 3.0f the handsel Socket 1o pace th lament ertage ety b he oorsiany L Jumper
poston, Refe o ige. L and 3 o location of sl ailmment sdustnnts 4nd oot points. The  adjustment and 100t
points are also shown on the schematic dia
1. Connect the VIVM to A or B (grid of either modu.lamr) and adiust 1 osclltor plate) for mas. neg. volage at the
crystal frequency (marked on top of crystal).
2 Comect the VYAt C (1 muliplie grid) 1t et 3 e plate) for max. neg. voltage at the crystal re-
auency. Approx. -20 v
3. Connect the VTVM to D (an ‘multiplier grid) and mﬁum 3 (1st multiplier plate) for max. neg. voltage at the harmonic
of the crystal frequency specified in the chart below. Approx, -20 volts. Then touch up 2 (modulator plale)
4 Comect e VIVM o (3 maltipler gri) and adut 4 (@ mlplir plate) for max. neg, volage
monic of the erystal frequency specified in the chart olis. Then touch up . {155 meiipier plate).
5. Comnect he VIVM (o F (4th muldplir grid) and st 5 ) multlplier plate) for max, neg. voltage at the har-
c of the crystal {requency specified in the chart below. Approx. -25 volts. Then touch up & (ord multiplior
ity

6. Connect the VTVM to G (buifer grid) and zd)u:t 6 (4th multiplier plate) for max. neg. voltage at the harmonic of the
erystal mqnency specified in the chart Approx. -15 volts for models LDS and LWS and approx. -20 volts
for model HWS. Then touch up 5 (3rd mul'.lpher plate),

s Bamae vkl o o el amghiomtly, | e | A EAMGES
Samars e e om i el ety [\ e | cmmmn mamaone

e i A B0, Thnwnly | Spenthe [ % [BE [ [
i ol s i g o omctag e | g z o
oy O e T
el LS o R R
8. Adjust 7 (buffer plate) for mp in buffer plate current as 44.54 - 50. 4 12 2 48

indicated on milliamme

. The puter sage has boen netralized at the fatory ang should normally et roqire readjusiment. To dotermine
if adjustment is necessary, first remove the plate voltage from the buffer stage by disconnecting the milliammeter,
Then comnect the VTVM t J (lnal grid resistor). I the stage 15 properly neutrallzed, an indication of approx:
imately -2 volt or less will be obtained on the VIVM. If neutralization is required, follow the procedure outlined
under BUFFER NEUTRALIZATION.

10, The fial amplifer stage has also been neutralized at th fatory and should normally not require. readiustment. A
check may be made to determine if adjustment is necessary as follows

(@) Set 9 (output louding capacitor)for maxian capaciy by setlmx the solder spot on the rotor plate opposite the
one on the stator

() Connect the riios (tinal grid resistor).

() Aoply plate voltage to the buffer stage by recomecting the millammeter. Retune 7 (uifer plate) for dip in

plate current. Tune 11 (final grid) for max. neg. voltage on V'
(d) Tune 10 (output tuning capacitor) throug i resonance, I the mm :mphher stage is not neutralized, a large dip
in grid voltage will be noted as 10 is tuned through resonance; if properly neutralized, little change in grid

voltage will be noted (spproximately 6 volts of less).  If neutralization 16 necessary, foliow the procedure out-
lined under FINAL AMPLIFIER NEUTRALIZATION.



11, Set 9 (output loading capacitor) for maximum capacity by setting the solder spot on the rotor plate opposite the one
on the stator plate. Apply plate voltage to the final amplifiers by connecting wire jumper H.

12. Connect the VIVM to J (final grid resistor). Tune 10 (output tuning capacitor) for minimum plate current, Slightly
retune 11 (final grid) for maximum grid voltage as indicated on the VTVM. Repeat the procedure several times,
tuning 10 for minimum plate current and 11 for maximum grid voltage. Correct adjustment of the final amplifiers.
is indicated by a VTVM reading of 18 to -25 volts for models LDS and LWS and -25 to ~42 volts for model HWS.

13. Connect the antenna.
14. 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
th rated power output is obtained with plate currents of approx. 20 ma. for models LDS and LWS and approx.
40 ma. for model HWS.
15. Align the receiver if required.
16. 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 cas

MMXTIXTITL,

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

Fig. 2. Bottom and s of Chassis Showing Location of
Alignmant aiosments and Test Ponts
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BUFFER NEUTRALIZATION
1. Before neutralizing the bufer, follow the instructions given in Step 9 on page 4.
2. To neutralize the bulfer stage, adjust & (buffer neutralizing capacitor) for a minimum reading on the VIVM,
retune 7 (buffer plate) and 11 (final gnd) o provide a maximum roading on the VIVM, Repeat the procedure uni
2 VTVM indication of approximately - .2 volt or less is obtained.

3. Apply plate voltage ffer stage by reconnecting the milliammeter, Connect the VIVM to G (buffer grid)
R Do e 8 i gl st e Ao St grid voltage,

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

2. To neutralize the final, make small adjustments of 12 (final neutralizing capacitor) for minimum reaction in grid
voltage as 10 (output tuning capacitor) is tuned through resonance. With each small a adjustment of 12, retune 11 (fnal
grid) to maximize the VTVM indication. When neutralization is complete, tuning 10 through resonance will not
have any appreciable effect upon the VTVM indication,

RECEIVER ALIGNMENT
1. Conneet the VIVM to K (2nd mixer grid resistor) and adjust 13 (oscllator screen) fo max. negative voltage, Ap-
prox. -1
2. Connect the VIVM to L (1st mixer grid) and adjust 14 (oscillator plate) for max, neg. voltage at the correct harmonic
of the crystal frequency. Approx. -1 volt. Adjust for the 2nd harmonic on models operating from 25 to 3598 MC
andthe 5rd harmonic from 30 o 50 MC,

3. Set the signal generator at 1.7 MC and connect it to K (2nd mixer grid resistor).
a. Connect the VIVM to M (ist limiter grid resistor). Adjust 15 and 16 (2nd mixer plate) and 17 and 18 (3rd IF
plate) for maximum indication,
b Connect the VIVM to N (disc input) and adjust 19 @isc. primary) for maximum indication.  Approsx. 10 voits,
positive or negatiy
- Comnect the VIVM to P (dsc. outpu) and adjust 20 (lisc. secontary)for sero reading on the VIVM. The correct
2er0 point is between a positive and negati
4. Set the signal generator at the 1st IF frequency (Ist IF = Crystal Freq, - 1.7 MC) and connect it to K (2nd mixer grid

ottt Comect e VIV P (disc. outpat).  Carefully adjust the signal generator frequency for  zero reading
on the VIVM.

5. Disconnect the generator and connect it to L (1st mixer grid), Connect the VIVM to M (Ist limiter grid resistor).
diust 21 and 22 (2nd IF plate), 23 and 24 (1st IF plate) and 25 and 26 (1st mixer plate) for maximum. indication on

6 Cmcl {he VIVM o P dis. outpu). Connect the generator to the antenta nput and st it at the roceiver aperating
for. ding on the VTVM. Then connect the VIVM to M (1st limiter grid raslswr) and
a3 (R Y i 35 ot e e o e e Approx, -3 volts for 0.3 micro

T Attach the antenna and check the discriminator seting aguinsta transmitter on the recelvr operating frequency,
‘The VTVM indication at P (disc. output) should be zero volts, plus or minus 0.1 volt. If not, readjust 20 (isc. sec.)
2okl 2 sero resding ia abtained, Then comnect the VIVM to "M (1st limiter grid resistor) and touch up all adjust-
ments except 13 (oscillator screen) for max, neg.

8. In instances where the receiver crystal operates at a frequency slightly ditferent rom that ndicated on the holder,
lower than normal sensitivity may be noted. To remedy such a condition, follow the procedure outlin
. Using 2 tnable roceiver such 35 Hallicraters s 82 as an indicating device, 2ero beat the signal generator with
a transmitter on the receiver operating frequ
b. Connect the signal generator to the antenna mpm and the VIVM to (disc. input).
¢ Touch up all [F adjustments including th disc. primary for max, neg. voltage.  Keep the gonerator output as
low as possible when making these adjustment
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VOLTAGE DATA

Al voltages were measured with a vacuum tube voltmeter between tube socket terminals and chassis. Filament
voltage is 1.25 volls.

HI-21 WS HT21LWs “*HT-21 DS
Tube Fonction Plate Screen | Plat Screen | Plate Screen
V-1 | 1st RF Amplifier 100 0 | PED 31
V-2 | 2nd RF Amplifier 100 o | 6 | 62
v-3 [ 1st Mixer 2 2 | n [ g
V-4 | 18t IF Amplifier 100 PR ERE) 2
V-5 | 2nd IF Amplifier 105 25 8 20 [ & 20
V-6 | 2nd Mixer 115 60 | w0 K 41
V-1 | 3ra IF Amplitier 115 25 | %0 20 | %0 20
v-8 | 1st Limiter 35 8 | ERE 22
v-9 | 2nd Limiter 40 8 | 3 2 | 5 22
V-10 | Audio Amplifier 110 25 | 86 20 [ e 20
V-11 | Receiver Oscillator 8 o | 1 50| 7 50
*v-12 | Squeleh 60 5 | 4 20 | 41 20
V-13 | X'mtr Oseiliator 90 3 | 2 | % 52
V-14 | Modulator %0 EHE 1 [ 16
V-15 | Modulator % 23 | & 18 | 16
V-16 | 15t Multiplier %0 65 | 8 K 44
V-17 | 2nd Multiplier 90 6 | 8 46 | ™ 44
V-18_| 3rd Multiplier 90 s0 | e 2 | u 40
V-19 | 4th Multiplier % 8 7
v-20 |Butter 120 110 132
V-21 | Final Amplifier 130 15 135
V-22 | Final Amplifier 130 115 135
Measured with volume control set fully clockwise. © Measured from By side of screen
* Measured with fresh baterie: tank circuit to chassis.
REPLACEMENT DRY BATTERIES
Schomatic Ever- | Bright Mont. Ray
Symbol | Type | RCA |Burgess| eady | Star |General| Ward | Olin | Philco | O-Vac | Sears | Willard
BA-s01 [ 45v. B[ vsoss | xxs0 | 455 W30A 6211 | P10s
[BA-302,303 | 45v. B~ | vso15| zs0 | 738 | s0-50 | vsoaa PTR30 V30AA|
BA-304 | 14v. "A"| vso04| 4F 742 | 462 | 4F1 | 21 | 4816 | Pos |Poan | 6430 | 4F1
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PREVENTIVE MAINTENANCE

regular preventive maintenance procedure should be followed to prevent unnecessary interruption in the operation

R axhpment. o masmtomance procedure should include the following:

(1) Make a semi-annual check of the operating {requency 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.

(39) Perlodically check the receiver sensitivity with the receiver in the case. (Normal sensitivity is approx. -3 volts
at M (Ist limiter grid resistor) for 0.3 microvolt at )

(@) It the receiver sounds distorted, check the discriminator seting against a ransmitter on the receiver operating
frequency. (See Step 7 under Receiver Alignment.)

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

case.

the battery
(0 After approximately 8 haurs of operation, remove the batteries from the case und check to determine if charging
is required. When removing batteries, be careful not to damag clystyrene ventilation opening on the side

case. To chu‘.k batteries, tilt the battery sllghﬂy and observe the position of the ball(s) in the battery,
ik bateriesarefuly charge,tnose bl st i e (o o he eyl Wilard E112 baterics requins
chazging If b £ed tall sk to he botom il ine Willard ERH-25-2 batteries require charging when bot
the blue and white balls sink to the bottom. When charging !xtlerles, lnz pmur !w\lch on Iha “lmleﬁne” ahmld
Be careful {0 limit the charging current to the value ndica
(1)  Check the antenna loading by observing the combined buffer and final :mplmer plate current. This :c-
ols LWS and BWS by connecing 3 50 ma. DO meter between th singl pin plug and o
o Srath 46 v B
batter; - operation with ratod power ouut 15 indicated by piate corrents & spprocimately homs. for
moders LDS 2nd LS andapprxirsaly 0 e, for ot e

BATTERY CHARGERS

v BuLE
TYPE 133 +

BATTERY
CHARGING,
LG

Fig. 3. Universal AC Battery Charger (Hallicrafters Part No. 21-140) i

* PLUG POLARITY AS SHOWN IS FOR AUTOMOBILE
ELECTRICAL SYSTEMS WITH NEGATIVE GROUND. ON
SYSTEMS WITH POSITIVE GROUND, REVERSE THE
TWO PLUG CONNECTIONS ON TERMINAL STRIP TS-.

sv.suLe
TYPENIS3

St ourer BATTERY
ion AMPS AT2V| | CHARGING
Low Gnance-26 aws a7 21

. 4. Six Volt DC Battery Charger (Haliicraftors Part No. 21-141)




FREQUEN!
TRANSMI

1. Power Output .

MODEL HT-21 HWS
SPECIFICATIONS

TYPE: Portable FM Transmitter - Receiver

ICY RANGE: 25 to 50 MC
TTER:

Frequency Stability .

Modulation . . ... ..

Antenna .

Spurious Radiation. .

Pre-emphasis.

Distortion . . .

Power Supply .

9. Power Requirements . .
10, Power Input to Final.
1. DutyCyele...............
12, Microphone. . ... . ... i
RECEIVER:
Sensitivity .. ..........
2. Selectivity .
3. Frequency Stability . . ....
4. Receiver Type. .
5. Spurious Response. . . . .
6. Audio Output.
7. Receiver De-emphasis . .
8. Antenna..
9. Squelch .
10, Power Supply .
11, Power Requirements . .
12, Receive Time . . .
WEIGHT:

2.0 watts,

0.005%from -20° to+ 70° Centigrade. Crystal controlled. Crys-

tal {roguency multplld 21 imes {rom 25,0 to 20,8 MC, 32times
m 20,54 to 33.5 MC, 36 times from 33.54 (0 44,5 MC and 48

i o 44,58 0 50 30,

Phase. + 15 KC deviation (no modulation limiter).

Quarter wave flexible whip. 50 ohm output impedance.

60 db down.

Standard 6 db per octave.

9% with 100% modulation at 1000 cps.

2 volt non-synchronous vibrator plus2 rechargeable wet storage
batteries. Current drain - 6.3 amps at 2 volts

130 volte ut L3 smpe
Piste 150 vats t o

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

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

0.3 microvolt or better for 20 db signal to noise ratio.
60 db at 45 KC. 95 db at 60 KC.
0.005% from -20° to + 70° Centigrade.

Superheterodyne. Double conversion crystal controlled local
oscill:

All more than 75 db down.

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

Standard 6 db per octave.
Same as for transmitter.

0.18 microvolt to open.

Same as for transmitter. Current drain = 2.6 amps at 2 volts.

Filament - 1.26 volts at 0,63 ma,
Plate - 100 volts at 13 ma,

14 hours before recharging batteries.

14 pounds with case, telephone handset, vibrator power supply and 2 lead acid storage batteries.
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MODEL HT-21 LWS
SPECIFICATIONS

TYPE: Portable FM Transmitter - Receiver
FREQUENCY RANGE: 25 to 50 MC

TRANSMITTER:
1. Power Output ......... i
2. Frequency Stability ..........

3. Modulation. .. .....u.iii

4 Antenma.............. A

5. Spurious Radiation

6. Pre-emphasis Y

7. Distortion . ...

8. Power Supply . ..

9. Power Requirements . .
10.  Power Input to Final. . .
1. DutyCycle.........oooennn

12, Microphone. "

RECEIVER:

1. Sensitivity .
2. Selectivity . ...l
3. Frequency Stability . . .

4. Receiver Type......

5. Spurious Response. . .

6. Audio Output. . . -

7. Receiver De-emphasis . .

8. Antenna . .

9. Squelch ..

10.  Power Supply . .

11 Power Requirements .

12, Receive Time

0.75 watt,

0.005% from -20° to+ 70° Centigrade, Crystal controlled. Crys-

tal troguency multiplied 27 tmes {rom 250 to 20,5 MO, 32timas
rom 20.5 {0 305 MC, 36 times from 33.54 o 44.3 MC and 48

imes trom 445010

Phase. + 15 KC deviation (no modulation limiter).

Quarter wave flexible whip. 50 ohm output impedance.

60 db down.

Standard 6 db per octave.

9% with 100% modulation at 1000 cps.

$ ol srchesnn sistor plie 1 ractarguanle wet sorege
batteries. Current drain - 4 amps at 2 volts.

Flament - 135 valta ot L0 smps
- 115 vollts at 36 ma.

115 volts at 15 ma.

1 minute on, 1 minute off for 4 hour

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

0.3 microvolt or better for 20 db signal to noise ratio.
60 db at 45 KC. 95 db at 60 KC.
0.005% from -20° to + 70° Centigrade.

Superheterodyne. Double conversion crystal controlled local
oscillator

All more than 75 db down.

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

Standard 6 db per octave.
Same as for transmitter.

0.18 microvolt to open.

Same as for transmitter. Current drain - 2.6 amps at 2 valts.

Filament - 1.25 volts at 0,63 amps.
Plate - 100 valts at 12 ma,

6.5 hours before recharging batteries,

WEIGHT: 10 pounds with case, telephone handset, vibrator power supply and 2 lead acid storage batteries.
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MODEL HT-21 LDS
SPECIFICATIONS

TYPE: Portable FM Transmitter - Receiver

FREQUENCY RANGE: 25 to 50 MC

0.005% from -20° to + 70° Centigrade. Crystal controlled,
Crystal frequency multiplied 21 times from 25,0 to20.5 MC, 32
times from 0.8 to 33.6 MC, 36 times from 33,54 0 44.5

48 times from 44.54 to 50 MC.
Phase. + 15 KC deviation (no modulation limiter).

Quarter wave flexible whip. 50 ohm output impedance.

Standard 6 db per octave.
9% with 100% modulation at 1000 cps.

(1) 14 voit "A" Bty 41 (0140 v tarien (see page 7
for listing of battery

Filament - 1.25 volts at 1.0 amps.
Plate - 90 volts at 16 ma.

135 volts at 13 ma.
135 volts at 13 ma,
1 minute on, 1 minute off.
Telephone handset with single button carbon mike and push to
talk button.

0.3 microvolt or better for 20 db signal to noise ratio.
60 db at 45 KC. 95 db at 60 KC.

0.005% from -20° to +70° Centigrade.

Supsrtiteradyne.  Double conversion crystal cantralled local

All more than 75 db down.

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

Standard 6 db per octave.
Same as for transmitter.
0.18 microvolt to open,

Same as for transmitter.

Filament - 1.25 volts at 0.63 amps.
Plate - 90 volts at 11

TRANSMITTER:
0.75 watt
2.
%
4.
5. Spurious Radiation. 60 db down.
6. Pre-emphasis. .
7. Distortion. . .
8. Power Supply ............
9. Power Requirements . .. ..
10, Power Input to Final. .
1. DutyCycle ... o
12, Microphone. . @
RECEIVER:
1 Sensitivity ......
2. Selectivity .. i
3. Frequency Stability
4. Recetver Type. X
oscillator.
5. Spurious Response.
6. Audio Output. S
7. Receiver De-emphasis . ... .. ... ..
8. Antenna ..
9. Squelch
10, Power Supply . .
11 Power Requirements . .
WEIGHT: 10 pounds with case, telephone handset and batteries.




INFORMATION FOR COMPLETING F.C.C. FORM 401, REV. JUNE 1951

MODEL HT-21 HWS

Description of transmitting apparatus proposed to be installed

Make ‘Type or Model No.
Hallicrafters Co. HT-21 HWS

‘Tube complement Number and type of tubes | Normal plate current per tube Plate voltage
Oscillator stage (1) CK-5672 2.6 ma. %0
Intermediate stages (1) CK-5678  Mult. 1.6 ma. 90

(1) CK-5678  Mult. 1.6 ma. 90

(1) 1AD4 Mut, 3.5 ma. 90

(1) CK-5676  Mult. 5.6 ma. 90

(1) CK-573AX Driv. 14.0 ma, 120
Final radio stage (2) CK-573AX 11.0 ma. 130
Modulator (2) CK-5672 2.0 ma. %0

Type of oscillator circuit
Crystal controlled electron coupled

Type or class of modulation
‘mstrong, multiplied 27 times from 25.0 to

MC and 48 times

from 44.54 to 50 MC.

Plate power supply for last radio stage

Rated
Current 22 ma.

Rated
Voltage __130volts

‘Which radio stage is to be modulated?
Modulator stage.

State maximum percentage of modulation
15 KC @ 1000 cycles

State maximum rated carrier power

2.0 watts.

Indicate frequency range of transmitter

2550 MC

‘within the allowed frequency tolerance ?

4. a. What apparatus is included as an integral part of the transmitter for automatically holding the frequency

James Knights Co. Type HI7 Crystal

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

005 %

c. Btate type, number, if any, and name of manufacturer of frequency-control apparatus
James Knights Co. Type HIT Crystal

temperature?

d. Is frequency-control apparatus automatically maintained at constant

Yes [ %o g

Page12




INFORMATION FOR COMPLETING F.C.C. FORM 401, REV. JUNE 1951
MODEL HT-21 LWS

13, Description of transmiltting apparatus proposed to be installed
Make Type or Model No.
Hallicrafters Co. HT-21 LWS
‘Tube Complement Number and type of tubes | Normal plate current per tube Plate voltage
Oscillator stage (1) CK-5672 2.1 ma. 85
Intermediate stages (1) CK-5678 Mult. 11 ma 85
(1) CK-5678 Mult. 11 ma 85
(1) 1AD4  Mult. 32 ma. 85
(1) CK-5676 Mult. 4.0 ma. 85
(1) CK-5676 Driv. 7.0 ma. 110
Final radio stage (1) CK-573AX 15.0 ma. 115
Modulator (@) cx-s672 16 ma. 8
‘Type of oscillator circuit Plate power supply for last radio stage

Crystal controlled electron coupled Rated
Current ___ 15ma.

Type or class of modulation

Rated
Armoteong, mulipled 27 times tom 25,010 | Volage __ 115 vols
29.5 MC, 32 times from 29.54 to 33.5 MC,
fmes Fom 33.54 to 44,5 MC and 48 tumes
mC.

from 44.54 to 50
Which radio stage is tobe modulated? State maximum percentage of modulation
Modulator stage 15 KC @ 1000 cyeles
State maximum rated carrier power Indicate frequency range of transmitter
0.75 watt 25-50 MC

1. 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 HI7 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?

1005 %

c. State type, number, if any, and name of manufacturer of {requency-control apparatus
Tames Knights Co. Type HIT Crystal

d.Is frequency-control apparatus automatically maintained at constant Yes [ %o X
temperature ?
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INFORMATION FOR COMPLETING F.C.C. FORM 401, REV. JUNE 1951
MODEL HT-21 LDS

13. Description of transmitting apparatus proposed to be installed
Make ‘Type or Model No.
Hallicratters Co. HT-21 LDS
Tube Complement Number and type of tubes | Normal plate current per tube Plate voltage
Oscillator stage (1) cK-s672 21 ma. 90
Intermediate stages (1) CK-5678 Mult. L1 ma I
(1) CK-5678 Mult, 11 ma 2
(1) 1ADE  Mult, 32 ma. 7
(1) CK-5676 Mult. 40 ma, 74
(1) CK-5676 Driv. 6.0 ma. 132
Final radio stage (1) CK-573AX 18.0 ma. 135
Modulator (2) ox-5672 2.0 ma. "
‘Type of oseillator circuit Plate power supply for last radio stage
Crystal controlled electron coupled ted
Current ___13 ma.
Type or class of modulation Rated
Aymatrong, muliplisd 21 times {rom 25,0 to Voltage__135 volts
29.5 MC, 32 times from 29.54 to 33.5 MC, 36
times fiom 8954 10 44.5 MC o 30 s
from 44.54 to 50 M
Which radio stage is to be modulated? State maximum percentage of modulation
Modulator stage 15 KC @ 1000 cycles
State maximum rated carrier power Indicate frequency range of transmitter
0.75 watt 25-50 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 HIT Crystal

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

005 %

. State type, number, if any, and name of manufacturer of frequency-control apparatus
James Knights Co. Type H17 Crystal

d-1s frequency-control apparatus automatically maintained at constant Yoa [] %o X
temperat
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SERVICE PARTS LIST FOR
TRANSMITTER-RECEIVER

Order parts by Hallicraters Part Numbor and Description

Schematic Hallicraftors Cross
Symbol Description Part Nomber Roforence
capaciions
C-1,54,87 5 mimf, 500 V., c M ara208. 174-0008-00
SIS anas, ook mi 1907, coram dise, 11111 a1A168 174-0020-00
5,51
C-EBILIIS I, 02 mid. 400V, bt .. anzr 173-5005-00
25,531,535
cuiniz 1 o, gim :
9,22, O i, 350 V. cerimic . i 1a-0021-00
Ciiinghast 100 mmi 300 V., ceramic ATXIUKIOIK  174-0017-00
cary mm. 500 V., gimmick . 174-0001-00
20, umszsa. 2002 md, 400V, tubular. | 41A276 173-5000-00
5
PEiy 500 V., aazns 174-0018-00
c- z.,n 50 3000 mm, 500 V., ceramic 418280 174-0019-00
29 2 300 v, deramic. 478285 174-0010-00
004243, 0mmi 300V ATX2CKIOOF  174-0005-00
14,15,
P 5 mmf. 500 V., coramic . Ceee amaze 174-0022-00
c-a1 S mmf_ 500 V., coramic (operating freq. between 27-39MC). 174-0022-00
c-a1 10 mumt 500 V., ceramic (o perating s, mmen 25 z'mc) ATX20CKIOOF  174-0005-00
c-46 mick . A160-4 174-0002-00
st @ i, 54201 170-0003-00
CassneLen, 500 15 v, 300V, coramic e i el i el
cétamic 18209 174-0022-00
mic o ATX20CKIOOF 174000500
T, 500 V. coramic ; 47B20150K
Littefone csn coo cn1 cn1
Operating o1 e oot wss (ws) wos & (W)
Lws)
15 10 10 15
0 10 10
10 0

c-63 1 -5 mm. coramic trimmr (uier neutralaing caacior). anzm 171-0004-00
c2 257 mmt ceramic rimmer Gnal amp. neralzing capacicr) 1288 171-0005-00
c1s 23 15 et cerammic vmmmer (batpot g Supeitr 44Ad15 171-0001-00
o1 100 mmi. ceramic trimmer (output loading capacitor . o 171°0003-00
RESISTORS
R, 1/2 watt, cart . IAOXIOSK  160-0160-00
R236,81020,04, 100000 ohms 1/3 wath, carion. 25X20XIAK 160-0136-00
5,26,27,35,36,44
R- 103 o 120 mchrome wire (s nches) 1A24833
RU5,14,16,17,18,19 560,000 chms 1/2 wat, carl 20X20X564K
Rtz 220000 ohms 12 vat, 25X20X224K
Reg) 0,000 ohms, 1/2 watt, carbon. 2820 154K
Pared 1000 ohms 1/2 watt, carbon, . 25X20X102K
R1348 10,000 ohms 1/2 wat, carbon . 25X20X 103K
R ‘Volume control: 500,000 ohms | 258975
R-29, 2200 ohms 1/2 watt, e 2320222
RSTS0A34s 47000 ot 173 wa curmo. i : T axa0xaneK
R30” 27 ohms 1/2 watt, carbon ... 1111101 L 202
RLs6 33,000 ohums 1/2 batt, carbon. | | 25X20%353K
R47 510 ohms 1/2 watt, carbon. SRRSO 23X20X511K
R49 1585 ohms; 426 nichrome wire (3-1/32 inches) . 2134
COILS AND TRANSFORMERS

L1 ke, s3A260 P-a648
L i o Bis2 P-465-2
L Cou, tn lplalc mpmum xm stove :mm 1L smim Plins3
T Transiormer, 1 DI socs pre
- Transiormer, nd RE. Il socsu Loy
T34 Trstormer) 15t mus, 5 1, i 2hd I (s ehamaic ununm) I secsee -
Th67 Transtormer, 2nd 341 Il socsae p-a382
8 Transiormer, discrimi s0cssT Po438y

ransformer, modulati 1L sscis P28y
Tl stormer, oscillator (receiver) s0css Pog638.
112 Translormer, oscillator 5 Pli630
13 ransformer, to 500550 Pa6i0
i1 Transformer, 15t and 20d multiplior socss1 Plini1
15 Translormer, 3rd multp! 500552 Puitiz
216 Transformer, 4th multiplier oL scsss b3
E=y Transiormer, bufler. 554




v-1,18
V-2}3,6,10,16,17
V-4,57,89,11
vz

V-13,14,15
V-9

vaz0

v
vz

or-12
x1
x2

RY-1

Schematic
Symbol

c-101,102
108
104
c10AaB
Re101

L-101
101
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SERVICE PARTS LIST
TRANSMITTER-RECEIVER (Cont.)
Descrption

PLUGS AND SOCKETS

Pl gover oy,

TUBE COMPLEMENT

IADS: 15t RF amplitior and Srd multiplier.

CKSS1S, 2nd RE amplife, 15 mixer, 204 mixer, o ampiiser, Tt

‘multplier, 20d mult -

2E52: 16t IF amplifer, zmxrnmphnu, !rdXFamphlhr 18 nmwu,

i i, Gl (recever e
quelch

(CKST3AX: tinal amplifiers. . . |

miscel
riema spcty perating freguency)...
ord, ndsct coled
rystal rmaniuan |
v, memr - opecity T :
ter (epeity hv\umcw .
s
fandle for éase .
inge pin. . .

'{ui o
e (o eck
g s Service Tnstructions

(or mig. © pin fubo sockets |
' mt. § pin tube sockets ||

SERVICE PARTS LIST
HT-21 HWS POWER SUPPLY
Description
POWER SUPPLY ASSEMBLY (COMPLETE)
n

)
Power supply, model HWS; complete and assembled in bottom compartment
of case; doos not include batteries, R

capacirors.
250 mnt 500 V. mica; oobpi type- s
-5 mid. 100 V., tubular
1004 mid. 1600 V., tubwiar. |1l
Dual 20 mtd, 250V, electraiytic

REsiSTORS
220 ohms 1/2 watt, wirewound ..

COlLS AND TRANSFORMERS

Choke, RF .
Transiorme’,

tor .

PLUGS AND SOCKETS

Plug, 1 pin; for test meter.
Plug, battery connecto

i
£

Contact, large.
Socket, vibraior.

Cross
Roforence

144000600
45 toos o0
xu oa-00
141 000100

90X1AD4 140-0002-00

90xCKseTE 140-0015-00

soxagsz 140-0004-00

2841 .
0XCKSO72

90XCKS676

0XCKSBT6

90XCKST3AX

(CKS:

-150 -4
13567 131-0002-00
19418 149-0005-00

941860 Kaights Type
1981681 Kaights Type

125 131°0001-¢

1818707 P-41d3

554 02

15-502

30248

94X002

17-123 123-0006-G0

218139 150000100

76A917 130-0004-00

6A918. 130-0005:00

&4

Hollicrafters Cross

Part Nombor Reforence

axemy

aam 172-5000-00

16196 173-0005-00

16A195 173-5001-00

5202 170-0002-00

24mx2218 161-0072-00

3261 136-0003-00

s2-252 134-0003-00

ssa023 144-0001-00

a1x18755

prving

[

6A431

prestey

35-02

ainz

18-113 128-0002-

18118 128-0001.00
141-0007-00

g



Schamaic
Symbol

SR-101,103,104,105
SR-102]108'

E-101
5101

Schamatic
Symbol

201,202,208
co20d

2

c208A 8B

5201
s201

Schomatic
Sym

ol

s0-301

F-301
s-301

HT-21 HWS POWER SUPPLY (Cont.

Rectitier, selonium; 50 ma.
Recier) salenium; 5 ma.
Vibrator .. ..

s..m. on-oti; s

3 vl storasi; iard ki -

Bottor comparimentof

Tabe, vtlory vemilaion Fthes

HT-21 LWS POWER SUPPLY

Pover suply, mdel LW, complteand assembled in botom compariment
;4005 ot Includ DAULOEIES 1+ 11 vsnesnsenrnnnenenns
caPACITORS

250 mmt. 800V, mia; otpick e

i mta 800,

i :
Dual 20 mid. 253 V., electiolytic ..

20 0hms 12 watt, virowound

510 ohms 1/2 v

Choke,

RE .
Translormer, vibrator .. |

Plug, 1 pin; or test meter.

Cont
Socket, ibrator.

Better, 2 volt stomge; Willard -1

Vibrat
Swieh, onot; 5 -
Bottom compartmen of case

Poine vobserens: mouse oh sid ot i 11

Latch, (bixtom secton

Tube, battery-ventilation] rubbe

HT-21 LDS POWER SUPPLY

pLUGE
Bty comecor assembly o btery BA-1
prone

Plug, battery; 2
Plug, batter,
Socki, ower suppty -

Botom comparmmt of case...

Fuse, 1/16 .
Latch (mmmmnmy
Sich, on-olf; dpat -+ |

POWER SUPPLY ASSEMBLY (COMPLETE)

SERVICE PARTS LIST

SERVICE PARTS LIST

Description

RESISTORS

COlLS AND TRANSFORMERS

MISCELLANEOUS PARTS

SERVICE PARTS lIST

Descrption
s AND SOCKETS
0u). :

MISCELLANEOUS PARTS

Hallcrafers
Port Nombar

21a165
21A166

Hallcrr
Part Nomber

s

a1a2m9
ioA106
6A201
sa202

2mx21E
23X20X11K.
s3a261
s2:253

5023

Hallcroftors
rt Nomber

PoaTsol

Cross
Refernce

172-5000-00

173-0005-
178500200
170-0002-00

161-0072-00
160-0081-00

136-0003-00
134-0004-00

144-0001-00

PaTSe 1
141-0001-00
141-0002-00

PetsT-g

[Rro

Cross
Refronce

121-0003-00



MODEL HT-21 HWS
POWER SUPPLY

-+

MODEL HT-21 LDS
POWER SUPPLY

MODEL HT-21 LWS
POWER SUPPLY

- s
BAsos S301
fropd
s

k|
!
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MODELS HT-21 LDS, LWS & HWS

RUN 1
vis v e avrren
OSCILLATOR MODULATOR IST. MULTIPLIER 2ND MULTIPLIER 3RO MULTIPLIER 4TH MULTIPLIER 5676 (ucm; LwS 8 LoS)
5672 5672 5678 5678 1aD4 5676 OR1AD4 ST ook %)
A vz Tie
BT,
H
L
W e d
2 s i
R T i IO}
! |
' % I i
C 1 —
[] AR
w e 3 i
B
& &I ™ T
ol B N
<f TE
Lo
o = H uinomone coa | €82 o] G0 12| s
o : o] e 3t v_z,
o U 5 | o I FINAL AuP
e H ST
£28 -
Tuse soake oara
5 2 PeTon WALUES AME Y GHMS. AND GAPRGTOR VALUES l] 0 D 0
g g g 2 @ USED ONLY N MODEL LWS. REPLACE BY WIRE JUMPER ON OTWER NODELS. P fo r om0
¥y 2| 4k NICHROME WIRE, SHORTED OUT ON MODEL L0S.
routsoms 8 ot st onwoos. s
VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA
N TIONS MAY BE FOUND. 13 15 RECOUMENDED THAT THE YALUE
L 7 AT REEACERUENS COMBRGND 10 T NOWINAL VALUE

OF THE PART BEING REPLAC



MODELS HT-21 LDS, LWS & HWS isriru

RUN 1
(RECEIVER SECTION)

g
i3

£ xruR sHown asove o

nore;
WAS USED ON SOME EARLY PRODUCTION  STAGES N T

MODELS OPERATING BELOW 475 Wc.
WHEN MAXING REPLAGEMENT, USE.
1°F X'FUR TYPE SHOWN ON A

SCHEUATIG (RALLICRATTERS PART ™ ;
o socs ks i
g -
L
v e 0 "7 aw
powes supeir o
5% wiser
= St

TUBE SOCKET 0ATA

s o

5-2000010]

11973
s de b o I
; 1 =x
T
o
Lo, | asoome
Sro | 560 2
el
B &3
!
| Trczs [ezs o2 7
1 o La 5 100K o2 100K
-4 s
e 1

mp0 00000 '

*
Fro* @ Kur

TRANSFORMER TERMAALS. INDICATED ON SCHEMATIC APPLY OWLY O TRANSFORMERS WITW TERMINAL LUGS.
JERS, THE RED 0O IDENTIFIES ANA.  PINS 8,0,ETC. FOLLOW W A CLOCKWISE DIRECTION.

RESISTOR VALUES ARE IN OWNS AN CAPACITOR VALUES I NMF UNLESS OTHERWISE SPECIFIE.

K000

Gk

THE THER SECTION OF T5 SERVES AS A MODULATION TRANSFORMER I\ THE TRANSWITTER. SEE
TRANSMITTER SCHEMATIC DIAGRAN.

IST IF < XTAL FRE
2ND IF< 1.7MC

NICHROME WIRE SHORTED 0UT o

os. VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA.
USED ONLY ON MODELS WITH OPERATING FREGUENCY BELON 38Mc.

Tios Mav sk FOUND: 1 & RECOUNENGED Trwr T VALLE
USED ONLY ON MODELS WITH OPERATING FRED, BETWEEN £5-£0.7Mc AND 36-38MG QF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE

1OMMF ON MODELS OPERATING BETWEEN 25-27MC; SMNF ON MODELS OPERATING




s g

Fig. 6. Side View of Model HT-21 Showing Dimensions

Fig. 5. Front View of Model HT-21 Showing Dimensions



acrvanty

The Hollrofi’s ompany warns ach e ruio rodic, s,
et byt b s e el o i
any po f
such defect, provided the unit i delicered
o uboriced i delr wholler
il iy xam
e diiain e
o orginal purchs ead provided Wt sach cxamination disioses £

ur rdiopodics
been subjcted to misuse, neglect, accident, incorrct
6 bl o Vi Pt 7
e rpied o lerd
or to cases tehere the serial number
o R b Temooed Wefuced o changr v o accnmoris nd
thrth o of o oy manoctre.
art of a unit approved for remedy or exchange hereunder will
b emtid o u<hrx.‘ml by the authorized radio dealer or eholesaler
i charge o the owne
& ey i1 i ol b e el o inplid
i sl s e L
labilty i connecton. it th sl of our radio producis

o Mo, 543622
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