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GENERAL DESCRIPTION

The HT-26 "Littlefone™ is a completely self-confained Z2-way ¥M radictelephone for use in mobile. vehicles equipped

% with 6 or 12 voit electrical gystems. It operates on a single fized frequency in the 144 {0 174 MC range and has a radio-

frequency power output of 1.0 wait. The unit is designed primarily for use with "Littlefone” portable and central
station equipment or for communication with other mobile units, bul may also be tied in with existing higher powered
¥M eguipment. The unit comes fully equipped with a whip antenna {complete with cable and connector ), hand miecro-
phone, built-in 4~inch PM speaker, mounting bracket, and necessary mounting hardware, Provisions are alsc included
for connecting a remote speaker. ’

The FM transmifter and receiver are contained on a common chassis located in the upper section of the case while the
audio output circuit and vibrator power supply are contained on a second chassis located in the lower section. All
elecirical connections between the two chassis are made with plugs and sockets, and each chassis is easily removable
for service. A built-in squelch circuit quiets the receiver when no signals are being received. This feature plus the
fact that an FM sysiem is being employed assures virtually noise-ireereception.

Where a tunable stationary receiving station is desired, use the economical Hallicrafters Model 8-81 Recelver which
funes from 152 to 173 megacycles,

IMPORTANT

It is the requirement of the Federal Communications Commission that this radio equipment be licensed. The
appropriate license application form {F.C.C. Form 400} can be obtained upon reguest from the Federal Communications
Commission, Washington 25, D.C. or your local F.C.C. field office. All Littlefone equipmeni is on the Commission's
"List of Equipments Acceptable for Licensing”. The technical information requested in sections 1{d} and 1{2) of Form
400 should be filled out as follows: Emission - F3; Maximum permissible power input - 3.0 watls. Form 400 should be
submitted to the Federal Commaunications Commission, Washington 25, D, C.

STANDARD EQUIPMENT SUPPLIED WITH UNIT

Transmitter, receiver, and power supply in weather-resistant metal case. Complete with tubes, crystals, and
yibrator.

2, Mounting bracket for mounting case to dash, floor, or other convenient operating location.

3. Installation mounting straps {3)

4. Installation mounting hardware (packed in cloth bag)

§. Hand microphone

8. Microphone holder for case or dash mounting.

7. 18" Flexible braid for grounding case to vehicle,

8. Antenna, 20 feet of RG-58/V cable {with connector), and mouniing hardware. S
ACCESSOR?!ESQ e

Order parts by Hallicrafters Part Number and Description

o Hallicrafters Crass
Description : Part Number Reference
Telephone handset, complete withcordandplug. . ... v oo oo o o us e 41X18708. . .. P-4197
Holder for telephone handset ... ........... .. e e e e 41X23023. ... --mmmemeome
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INSTALLATION INSTRUCTIONS

LOCATION AND MOUNTING - The unit may be mounted under the dash, on the floor or firewall, on the
rear wall of a truck cab, or any other convenient opersting location, using the "L" shaped mounting bracket supplisd.
The unit is held securely in this bracket by means of two wing head fasteners, one on each side of the bracket, To
remove the unit for service, it is simply necessary to loosen the two fasteners, tilt the unit downward slightly, and then
1ift it out of the bracket.

Mount the bracket in the vehicle either by means of the three mounting straps provided, or by fastening it direcily to
the vehicle. Drill all mounting holes with a 7/32" drill and use the #10 machine screws and nuis {in cloth bag) {o
mount the bracket. Fig. 3 shows a typica! "under-~dash" installation,

Mount the microphone holder, supplied with the unit, to the case, dash, or cther convenient location. The hoider may
be mounted on the case either by the bottom two screws at the left side of the Case, or by the two screws on the left top
of the case. To mount the holder on the dash, use two #8 self-tapping or machine screws.

POWER SOURCE - The unit is wired at the factory for operation on either a 6 or 12 volt DC electrical system
with either a positive or negative ground as specified by the customer (see tag attached to side of case). If the
electrical system of the vehicle in which the unit is being installed corresponds to the tag, no electrical changes are
required and it is simply necessary to connect the unit to the power source as outlined below.

CONNECTIONS TO POWER SOURCE

i. Connect power lead, at side of case, to terminal on ammeter which connects to headlights, accessories,
ete. s0 that current drawn by unit will be indicated on ammeter.

2. Ground "Littlefone” case to vehicle with 18-inch length of flexible braid provided. {#8 lug on braid connects
to any one of three screws at side of case; #10 lug connects to vehicle with serew and nut provided in cloth

bag.) See Fig. 3.

POWER CHANGEOQVER

1. To change from 6 to 12 volt operation {or 12 to
§ volt operation), it will bhe necessary to re-
place the vibrator (Part No. 2TB187 for 8 volts
and Part No. 27B108 for 12 volts) and to change
the positions of the jumpers on terminal sirip
T8-101 as shown in Fig. 1.

2. On vehicles with positive side of battery
grounded, insert vibrator so that plus @) sign
on vibrator faces rear of case. Conversely, on
vehicles with negative side of battery grounded, L RN
insert vibrator so that negative (-} sign on Fi . o Shi ity ;

h . g. 1. Bottom View of Power Supply Chassis
vibrator faces rear of case. (See Fig. 2.} Showing Power Changet Vegc"onnecﬁom

OO

FOR VEHICLES WITH POSITIVE GROUND FOR VEHICLES Wl'T_H'_:'_;NE

B2BROTE

9282110

Fig. 2. Vibrotor Polarity Adjustment
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REAR SURFACE
QF DASH

MOUNTING
STRAPS

MOUNTING
BRACKET

GROUNDING
BRAID

Fig. 3. Typicai "Under-Dash™ Iastaliotion

ANTENNA - The 20-inch whip antenna supplied with the unit is designed
for roof-top mounting. Installation of the antenna does not require removing
the upholstery from the interior of the vehicle. A single 7/8" hole drilled
from the outside of the vehicle permits installation of the antenna mounting
and snaking of the antenna lead to the "Littlefone™. The antenna comes com-~
plete with 20 feet of BG-58/U coaxial cable and a connector. Before installing
the antenna, cut it o proper length as outlined below.

CUTTING THE ANTENNA

1. Using heavy duty cutting pliers or hack saw, cut the lower end of
the antenna rod to the length shown in Fig. 4.

INSTALLING THE AMNTENNA

1. Follow the mounting instructions given in Fig. 5, locating the
antenna in approximdtely the center of the roof top to obtain a
uniform radiation pattern. Tape, use grommets, or otherwise
protect the cable wherever it passes through a hole in the body.

2. Cut off the excess c¢able and connect the coaxial plug, supplied
with the antenna, to the cable as shown in Fig. 4a.

3. Attach the coaxial plug to the antenna connector on the
"Littlefone”.

FINAL ADJUSTMENTS

1. Bince the output tuning and lcading adjustments for the Jfinal
amplifier will vary with each installation, depending upon prox-
imity of antenna to car body, it will be necessary to readjust the
output tuning and loading adjustmentis at the time of installation.
This is accomplished as follows:

A, Install the unit in the vehicle and connect the antenna.

B. Connect 2 DC milliammester {0-50 ma} between the red,
single pin plug and jack on the top of the power supply
chassis {lower chassis).

€. Remove the button plugs from the right side of the case to
gain access to the two adjustments (9 and 10 on Fig. 11).

D. Set 9 (output loading capacitor) for maximum capacity as
shown in Fig. 11. Adjust 10 {output tuning capacitor} for
resonance as indicated by minimum plate current. Then de-
crease the value of 9 in small steps, each time retuaing 10
{for minimum plate current. Proper operation with rated
power cutput is obtained with a plate curreni reading of
approximately 49 ma.

- WING HEAD

FASTENER

202086

MC.
174
Lrds] \
165 \
62 \

158 \

\

\
N

148 : ™,

N

15 15 it i i8 20 21
ANTENNA LENGTH iN INCHES

922138

i42

Fig. 4. Antenna Length
Cutfing Chart

COUPLING RING

TiN THIS
CONDUCTOR

PLUG SUR - ABSEMBLY

FOR FINAL ASSEMBLY, SCREW COUPLING RING ON

PLUG 5US - ASSEMBLY 9282103

Fig. 40. Coaxicl Plug Connections
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FEED A"SMAKE" THROUGH HOLE
i ROGF AND DOWN AT CORNER
POST TOLITTLEFONE

el
- ATTACH END OF LEAD

TO SNAKE AMD DRAW
THROUGH,

LOCATE AMD DRILL 778" HOLE
THEN FILE EDGES 7O PERMIT
EASY MSERTION OF ANTENNA,

y GOAT BOTH SIDES OF RUBBER PAD
¥ WITH RUBBER CEMENT OR SEALER.

" LODSEN MOUNTING
SOREW, FOR EASY

TOGHLE BAR INSERTION,
e

m\ 7 e P . SEAT 1SULATOR BOSS iN HOLE.

TIGHTEN MOUNTING
SOREW SECURELY.

INSERT ANTENMNA RCD
AND FASTEM WITH SET
SCREWS

E e LIGHT CANDLE SUPPLIED

- INSERT TOGGLE BAR AND LET WAX FLOW INTD
e INTQ HOLE FOR SCREW RECESS T0 MARE
SECURE GRIR WATER-TIGHT SEAL,

$282:07

Fig. 5. Antemna Meunting Instructions

REMOTE SPEAKER CONNECTIONS~ The 500-ohm output

terminals for connecting a remote speaker are located on the € Lz -0+ voice o

frame of the built-in speaker (see Fig. 8). To comnect the remote MATCHING  TRANSFORMER
speaker, first remove the button plug on the front panel and | T Vo Sl
insert the rubber grommet provided in the cloth bag. The grom- wagﬁgsmwm _, O REMOTE SPEAKER

met will accommodate two #22 (or smaller) insulated leads.
The connections fo the remole speaker are as shown in Fig. 8.
The leads to the remote speaker should be knotted on the ingide

of the "Littlefone" case o act as a strain relief. In installations A L3 TRANSFORMER SHOWD BE

1 TO REMOTE SFEZARER MOURTED NEAR THE SPEAKER
where the unii may be exposed {0 the weather, carefully weather- TERMINALS O
proof the lead opening in the front panel. PUILT-IN SPEAKER EECETRE]

Fig. 6. Remote Speaker Connsclions

OPERATING INSTRUCTIONS

To operate the "Littlefone”, place the power switch on the front panel of the case in the "on'’ position {ap). The red
jewel on the front panel will glow, indicating the unit is operating. Allow azboul one minute for the fubes fo reach
operating femperature and then rotate the VOLUME/SQUELCH contrel on the top of the case clockwise from the
"MINT position until the noise just disappears. {This adjustment is made with no signal imput.) With the control
set clockwise past "MIN", the sguelch control is in operation {o guist the recelver when no signals are being received.

Bince the setling of the VOLUME/SQUELCH control affects the audlo intelligence on a weak signal {signal may sound
choppy and distorted}, it may be desirable when operating at the extreme range or "fringe area” to sei the control
countercilockwise from the "MIN" position. In this position, the control functions only as a volume control and does
not provide the gquieting feature of squelch. It will, however, permit the reception of weak signals which ordinarily
might not be heard with the countrol set clockwise for squelch operation.

To transmit, press the button on the microphone (or handset), wait just a very shori instant for the transmiiting
tubes to heat and then talk. To listen simply release the button. To turn the "Liftlefone” off, return the power switch
to the "off"" position (down).
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The operating range will depend upon the geographical and physical characteristics of the operating location as well
as the height of the antenna on the unit with which communication is belog maintained; the higher the antenna, the
greater ithe range that can be expected. Best reception will usually be obtained over line-of-sight distances. ¥
possible, operate the unit away from trees and foliage as they tend to absorb the signal. When operating at the ex-
freme range or "'fringe area”, try various locations for best reception. In some instances, moving just a few inches
may improve reception.

SERVICE

The Hallicrafters Company maintains an extensive system of authorized factory ser-
vice centers where any required service can be accomplished promptly and efficiently
at a nominal charge. These same service centers can alsc accomplish the semi-
annual frequency measurement required by the F.C.C. The sign shown at the right
is displayed by all authorized service centers. Any service work performed on this
radio equipment must be under the supervision of an F.C.C. comsmercial licensed
operator holding a 2nd Class Radio Telephone or higher grade of license,

The Hallicrafters Company reserves the privilege of making revisions in current
production of equipment and assumes no obligation to incorporate these revisions in
earlier modeis, 92XLHG 1T

NOISE SUPPRESSION

Most installations of the "Littlefone™ will not require elaborate noise suppression of the motor vehicle. Therefore,
before proceeding with the various methods of noise suppression, it is advisable to first determine the need for it.
This is accomplished by moving the vehicle to a remote location at the ovter limil of the eguipments range. The
location selected should be as free from man-made interference as possible.

While receiving the distant station, determine the source of interference by noting the nolse level with the vehicle
at rest and motor off, and comparing it with the vehicle in motion and motor running. ¥ there is no difference in the
noise level, noise suppression of the vehicle would be of little use; if, however, the noise generated by the vehicle
is heard above the external noise, suppression of the motor vehicle will be reguired.

The most common types of noise interference in a vehicle are ignition noise, generator "hash”, voltage regulator
interference, wheel and tire static, and noise caused by loose mechanical conneetions, The most effective way to
suppress noise is to identify and locate each gource and to apply a suppression component io each one in turn. Use
the information which follows as a guide. Fig. 7 shows a typical batlery ignition system and the correct placement
of noise suppression components.

IGNITION NOISE

Ignition noise can be identified as a regular clicking or popping noise which varies with the speed of the motor. In most
installations, it canbe effectively suppressed by applying one or more of the methodp listed below.

a. Insert a geod grade 10,000~chm carbon suppressor at the center tower of the distributor and a 5000-ohm
carbon suppressor af each spark plug tower on the distributor. Replace existing spark plugs with resistor type
spark plugs or fit them with good grade 16,000-0hm carbon suppressors. The motor timing should be readjusted
after installing the suppressors.

b. Place a 0.1 mifd. capacitor in the lead from the ignition switch ip the ignition coil, mounted as close as
possible to the coil, to preveant high frequency energy from getting back into the low voltage wiring of the
vehicle, Additional noise suppression may be obtained by shielding the lead from the coil to the switch and
grounding the shield at the fire wall.

c. The metal caps terminating the ignition wires at the distributor are simply clamped to the ends of the cables
and depend upon uncertain pressure contact with the wire. These caps should be cleaned and then soldered to
the wire to prevent sparking at these points. The cable insulation should be closely inspected for breakdown
between wires and ground. Use fiber spacers fo keep the cables away from ground and if necessary, reroute
the cables to minimize coupling with the low voltage wiring.
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GENERATOR “HASH”

Generator "hash” is caused by sparking at the commutator and can be identified as a high pifched whine which varies
with the speed of the mofor., This {rouble can usually be remedied by conneciing & .005 mid disc capacitor, alone or
in paraliel with a 5300 mid slectrolytic capacitor, between the generator ouwlpul ferminal and ground. I is imporiant
that the polarity and working voliage of the electrolytic capaciior be observed. If the nolse persisis or is still ex-
cessive, a parallel trap, tuned to the receiver frequency, should be inserted in series with the genserator cutput lead.

VOLTAGE REGULATOR INTERFERENCE

Voltage regulator interference is caused by sparking at the regulator points as they operate io reduce the charging
rate as the battery approaches full charge. It appears as a distinct but irregular clicking sound which tends {0 be
less steady than that from the ignition system. Regulator interference can usually be remedied by connecting a 002
mid mica capacitor in series with a 4-chm carbon resistor between the.field terminal of the regulator and ground.
Further suppression may be obtained by inserting a 0.1 mfd coaxial capacitor in series with the voltage regulator
igads o the battery and the generator armature. All componenis should be mounted as close o the reguiator as
possible for effective suppression.

RESISTOR TYPE
SPARK PLUG OR
10,000 -OHM
SUPPRESSOR

FIREWALL
L

ACCESSORIES, ETC.

MATION
SWITCH

.SMFDT
TO HEADLIGHTS ’
I

w A MFD SMFD
l l {GOAXIAL)

DISTRIBUTOR e AUE—
SFARK lGNi‘lI“ION
PILIG NOTE COIL
OQBSERVE
POLARHY GEMERATOR

Y

ARMATURE
300 BATTERY
IMFB
4 MFD = = L
{COAXIAL) - O Q0
o
o REGULATOR ]

FIELD

o
@

H
H -0

fQ F’ 4-OHM
CARBON
] RESISTOR =i 002
EE IMFD I

FLEXIBLE
COPPER BRAID

GzC2112

é <4 MFD

COAXIAL

Fig. 7. Typical ignition System Showing Plocement
of Noise Suppression Components

WHEEL STATIC

Wheel static is caused by grease in the front wheel bearings insulating the wheels from the chassis of the vehicle.
It appears as a steady popplng in the recelver at speeds over about IS mph on smooth roads. Generally, it will not
be present on dirt, gravel, or wei roads. Wheel static can be sliminmated by installing fromi wheel static collectors
avallable through most automotive dealers. These coliectors will usually reguire replacement every 10,000 miles.

TIRE STATIC

Tire static causes an erratic popping nolse heard only with the car in metion. This noise can usually be eliminated
by injecting an anti-static powder inio the inner tubes through the valve siems.
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MISCELLANEOUS

1, When mounting the noise suppression components, thoroughly clean the contacting surfaces and use exfernal
tocth-type lockwashers under all mounting nuts or bolts.

2. The battery leads to the ammeter, gasoline gauge, ignition switch, headlights, taillights, and any accessories
should be bypassed to ground with 0.5 mfd metal-case capacitors.

2. The fire wall should be bonded to both the frame of the vehicle and the motor block with flexibie copper braid.
¥ the exhaust pipe and muffler are insulated from the frame, ground them to the frame with flexible copper braid.

4. The steering post, as well as any comtrol rods, metal tubes, -elc. which pass through the fire wall should be
securely bonded to the fire wall with flexible braid. i

5, Tighten any loose bolls, especially bumper and fender bolis, and use external tooth-type lockwashers to insure
good electirical contact,

CIRCUIT DESCRIPTION

RECEIVER

The receiver is a crystal controlied, double conversion type FM receiver employing thirieen tubes and two crysial
diodes. All tubes ars of the sub-minlature type and ave socke: mounted. The iube complement is given in the Service
Parts List,

& sigmal at the operating frequency is received at the antenna and is amplified by the Ist and Znd RF amplifiers, V-1
and ¥-2. This amplified signal is applied to the 1st mixer, V-3, whers i is mixed with the output of the multipiier,
V12, The multiplier suppiies mixer voltage to the Ilst mixer at the 18th harmonic of the crystal freguency. The
reguliant first intermediate frequency is less than the crystal frequency by 1.7 megacyeles. This IF signal is ampli-
fied by the 1st and 2nd 1F amplifiers, V-4 and V-5, and then appiied 16 the grid of the 2nd mixer, V-8, Here it i mixed
withk the output of crystal oseillator, V-11, cbiaining the second intermediate frequency of 1.7 megacycies. This IF
signal g amplified by the Srd IF amplifier, V-7, and the 1si and Znd limiters, V-8 and V-3. After limitiag, the sigual
is applied to the discriminator where the audio is then recoversd.

The audic signal is amplified by the audio amplifier V-10, afd fed through the black, single pin plug, F1.-3, to the andic
output stage, V-101, on the power supply chassis, The signal iz also appiied to the primary of cutput transformer T8,
The secondary of T-9 connects to pin 4 of microphone socket 50-2 to supply an audic output of approximately 5 milli-
wattz for operating the sarpiece of 2 lelephone handse! which may be used in place of the hand microphone normally
supplied.

4 sgueleh circuif is provided fo gquiet the receiver when no signal is being received, The center-tapped volume/squelch
control, R-20, provides sguelch action if the arm of the corrol is sef above center tap {clockwise from cenier); with
the arm below center tap {countersiockwise from cenier), ihe control funciions only as a volume control. The non-
squelch poriion of the control is provided for Iringe area receplion where sguelch is usually undesirable Irom the
standpoint of signal reduction. V-13, a diodespentode, 15 used as a nolse amplifier and rectifier. Noise veliage is
taken from the grid of the ist limiter, V-8, amplified, reclified and applied fo the grid of the avdio amplifier, ¥~10,
biasing it to cut-off, When 2 signal Is received, the limiter grid voltage increases and cuts off the noise amplifier.
Thus the cut-off vollage is removed and the andio amplifier operales normally.

The "Littlefone” is normally 1oz ready-to-receive condition; i.e., the receiver {ilaments are "on” and the transmitier
filaments are "off". When the button on the microphone is deprebsed, power is applied io the filament changeover
retay, RY-1. This relay in turn transfers the Iflament voltage {rom the receiver to the transmitter, thus placing the
B ittlefone™ in a ready-~io-transmit condition,

TRANSMITTER

The transmitter le a standard crysial comtrolled FM transmitter. All fubes are of the sub-minialure type and ars
socket mounted. The tube complement is glven in the Bervice Parts List. The crystal osciilator, V-14, supplies By
voliage al the crystal freguency o the grids of the modulators, V-15 and V-16. Phase meodulation is developed in the
grids of these tubes. The output of the modulators is multiplied 48 times through a series of four multipliers, V-1i7,
V-18, V-19 and V-20, and then appiied to the buffer-driver, V-2i, which drives the final amplifiers, V-22 and V-23.
A pi network serves both as the final tank cireuit and as the coupling circuit to the guarier wave whip antenna. The
microphone supplied is a single buiton carbon type with press-to-talk button.
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POWER SUPPLY AND AUDIO QUTPUT

The audic ouiput stage and power supply are conimined on a common chassis located in the lower compariment of
the pase. The power supply is of the synchronous vibrator iype and is designed for operation on both 6 and 12 volt
BC supplies. Power changeover is accomplished by replacing the vibrator and changing the positionz of the jumpers
on terminal strip TE-101,

The rectified AC voltage developed across the high voliage secondary of vibrator transformer T-102 is filtered by
a dual section capacitor, C-105, and regulated by means of current regulating lamps, LM-181 and LM-102, to provide
the +135 wvolt plate supply for the trangmitter buffer and final amplifiers. Current regulating lamp LM-103 and a
type OB2 voltage regulating tube {V-102) provide the regulated +105 voll supply for all tubes In the iransmitier and
receiver, except the transmitter buifer and final amplifiers.

The low voltage winding of vibrator transformer T-102
feeds a full-wave rectifier circuit employing a dual
section selenium rectifier, SR-101. The rsctified cutput
is regulated by a series "Amperite” current regulating
tube, V-103, and filtered by capacitors C-111 and C-112
to supply the regulated +2 volt filament supply for all
tubes in the transmitter and receiver. R-3 and R-48,
connected from the filament changeover relay, RY-1,
to the receiver and transmitier filament strings re-

LM-10f
556-H5

spectively, drop the voltage from+2 volts to+1.25 volts LM-103 o102

for proper filament operation. Current egqualizing re- 636-115 L—ESE 15

sistor R-31, connected in paraliel with the receiver

filament siring is used {0 improve the reguiation be-

tween the fransmit and receive positions. vioz - :
GBe2 12-3

The audio output signal from the audic amplifier, V-10,

on the fransmifter-recelver chassis (top chassis) is fed

. : vig
through a single pin plug, PL -3, to the audio input jack, 5 AK,G

J-101, on the power supply chassis. {See Fig. 8.) The
signal is applied to the audic output tube, V-101, which
provides the power {0 drive the built-in speaker L5-101.
The secondary of output transformer T-101 provides a
500-ohm output for connecting 2 remote speaker.

Ererian
PL~101 and J-102 and a2 single pin plug and jack for

connection to a DC milliammeter when tuning the trans- Fig. 8. Side View of Power Supply
mitter., They are located on the power supply chassis. Chassis Showing Tube Locadion
{See Fig. 9.}

METER AUDIO
POWER PLUG INPUT POWER SUPPLY
LEAD & JACK JALK OUTPUT SCOKET

b I
of——
e

X,

FuSE POWER REMOTE ~  BUTTON
10 AMP (8V) SWITCH SPEAKER PLUG o2207s
8 AMP(i2V) TERMINALS

Fig, %. Top Yiew of Power Supply Chassis
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PREVENTIVE MAINTENANCE

A regular preventive mainfenance procedure should be followed io prevent unnecessary interruption in the operation
of this eguipment. This maintenance procedure should include the foliowing:

(1) Make a semi-annual check of the operating frequency as reguired by the ¥.C.C. to assure that it is within .005%
of the assigned operating frequency.

{2} Take periodic meier readings and, in case of sbnormal readings, check tubes.

{3}  Periodically check the receiver sensitivity. (Normal sensitivity is approx. -3 volis at P (ist limiter grid
resistor} for 1 microvolt at the antenna input.}

{4} I the receiver sounds distorted, check the discriminator seiting against a transmitter on the receiver operating
frequency. (See Step 8 under Receiver Alignment on page 14.)-

{6) Check the antenna loading by obsgerving the combined buffer and final amplifier plate curremt. This is ac-
complished by connecting a 50 ma. DC milliammeter between the red, single pin plug and jack on the power
supply chassiz (see Fig. §.) Proper operation with rated power oulput is obiained with a plate current reading
of approximately 40 ma.

ALIGNMENT INSTRUCTIONS

EQUIPMENT REQUIRED

1. Laboratory ivpe signal generator covering 6.8 - 8.7 MC and 144 - 174 MU and having excellent frequency
stability and accurate microvolt calibrated output attenuator {ouiput sitenuation to 0.1 microvolt)., Measure-
ments Corp. Model 80 or equivalent.

2. 1.7 MC Crystal controlled oscillator or other stable, accurats 1.7 MO signal source for alignment of recelver
IF and discriminator stages. A suitable crystal oscillator circuit which may be readily construcied is shown
on page 186,

3. Yacuum tube volimeter with -3 and 0~30 volt DC ranges.

4. DC milliammeter (0-50 ma) with connectors for connsciing io red, single pin plug and jack on power supply
chagsis. (See Fig. 8.}

5. Freguency meler with calibration and measurement accuracy of at least .005% for measuring transmitter oulput
frequency. Lampkin Mlcrometer Freguency Meter Model 105-8 or equivalent.

8. Absorplion wavemelers covering 3 to 174 megacycles for checking alignment of multiplier stages in iransmilter
and recelver, Measuremenis Corp. "Megacycle Meter” Model 59 or JTames Millen Mip. Co, Midget Absorption
Freguency Meter Models 90804, 90605, G08GE, 90807, 50608, and 906060 {six uniiz requirved to cover Irequency
range).

7. BY wattmeter for power oulput measuremenis {0-2 waits in frequency range of 144 ~ 174 megacycles. Bird
Elecironics Corp. "Yermaline” R¥ Waltmeter Model 61 or equivalent. Wallmeter cable should be eguipped
with Amphenol Plug 83~18P o mate with the anienna connecior on "Littlefone™.

8. 1.0 megohm resistor connected in series with VIVM probe {o minimize loading and detuning.

PRELIMINARY ADJUSTMENY

Before starting alignment, measure the transmitier and receilver filament voltages. The fiameni changeover relay
{zee Fig. 10} is normally in the “raceive”™ position. To place it in the "transmit™ position, merely depress the bulton
on the microphone {or handset). To measure the filament voliages, connect the VIVM io the center terminal on the
changeover relay. The filament voltage reading in both the transmit and receive posifions should be approximately
+2 volis, X the reading in the receive position differs from the transmit position, adjust 29 {iap on current stabilizing
resistor, see Fig. 10) uniil the receiver voliage is egual io the transmiiter voltage. When making the adjustment,
wait until the reading stabilizes before readinsting.

NOTE: Hefer to Figs, 8, 10, and 11 for the Iocailon of all alignment adiustments and tesi points, The adjustment
and test points are also shown on the schemitic dlagram.
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CRYSTAL TYPES

To facilitate crystal procurement during production, units were supplled with either JAN itype CR-128/U or James
Enight type H-17 crystals. (The crysial type is marked on the crystal case.) Beplacement should be made with the
same iype crysial if possible, since circuil modifications and realignment of the assoclated oscillator clreuit are
reguired when replacement 18 made with a crystal type different from the ove in the unit. The circuit modifications
required when replacing the H-17 crystal with the more readily available CR~18/U crystal are listed below.

TO REPLACE THE H-17 CRYSTAL WITH THE CR-18/U CRYSTAL

Hegeiver Crystal

1. Add €-43, a 5-25 mmf trimmer (Part No. 44B430} across the receiver crystal socket.

Transmitter Crysial

1. Add C-87, a 5-25 mmf trimmer (Part No. 44B430) across the transmitier crysial socket.
2. Change the value of B35, grid resistor for V-14, from 106,000 ohms to 33,000 chms {Part No, 23X20X333K).

3. Change the value of R-3€, screen dropping resistor for V-i4, from 100,000 ohms io 22,000 ohms {Part
No. 23X20X223K).

TRANSMITTER ALIGNMENT

Before proceeding with the transmitter alignment, remove the plale voltage from the bulfer and final amplilier stages
by disconnecting the red, single pin plug on the power supply chassls {see Fig. 9). Then connect a short circuiting
jumper between terminais 1 and 2 of the microphone socket to place the fllament changeover relay in the energized
or “transmit” position.

1.  ©On units with TAN type CR-18/U crystal:
Set 30 {crystal trimmer) in the middle of ifs funing range as shown in Fig. 11. Connect the VIVM 0 T
{oscillator grid} and adjust 1 (oscillator plate} for max. neg. voltage at the osciliator grid. Back out i
{oscillator plate) until the oscillator grid voltage drops to ~8.5 volts. This sets the proper ''drive” for the
transmitter oscillator.

The transmitter oscillator is operating properly when the VIVM reading at A or B (grid of either modulator)
is between -2.5 and -3 volls. Because of differences in crystal activity, i may be necessary to slightly
readjust 1 {oscillator plate) untll the proper modulator grid voltage is obtained.

©On units with James Knight type H-17 crystal:
Connect the ¥VI'VM to A or B {grid of either modulator] and adjust 1 {oscillator plate) for max, neg. voliage
at the crystal frequency {marked on top of crystal). Approx. -3 volis.

2. Connect the YTVM o C {guadrupler grid) ané adjust 2 {modulator plate) for max. neg. volis, Approz. -1 volis,

3. Connect the VTVM to D {iripler grid} and adjust 3 {guadrupler plate) for max. neg. volis. Approx. -5 volis.
Then touch up 2 {modulator plate}.

4, Connect the VIVM o E {1st doubler grid) and adjust 4 {iripler plate) for max, neg. volis. Approx. -8 volis.
Then touch up 3 {guadrupler plate).

5.  Connect the VI'VM to F {2nd doubler grid) and adjust 5 {ist doubler plate) for max. neg. volis. Approx. -7 volis.
Then touch up 4 {iripler plate).

§.  Conpnect the VTVM to G (buffer grid resistor) and adjust € {2nd doubler plate) for max. neg. volis. Approx,
-7 to -10 volts. Then touch up 5 {1st doubler plate),

7. Remove the plate voltage from the final amplifiers by disconnecting wire jumper H {see Fig, 11}. Then apply
plate voltage to the buffer siage by connecting the milllammeter between the red, single pin plug and jack on
the power supply chassis.

8. Adjust 7 {buffer plate) for dip in buffer plate current as indicated on milliammeter.

9. The buffer stage has been neutralized at the factory and should normally not reguire readjustment. To determine
if adjusiment 18 necessary, first remove the plate voltage from the builer stage by disconneciing the milliam-
meter. Then connect the VIVM fo T (final grid resistor). I the stage is properly neuiralized, an indication
of approximately =-.2 volt or less will be obtained on the VTVM. I neufralization is reguired, follow the pro-
cedure outlined under BUFFER NEUTRALIZ ATION on page 13,
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.
:
&

10,

11,

12,

13.
14,

15,

14,

17.

18,

The final amplifier stage has also been neutralized at the factory and should normally not require readjusiment,
A check may be made to determine if adjustment is necessary as follows:

{a)  Bet 9 {output loading capacitor) for maxlmum capacity as shown in Pig. 11.
{b} Connsct the VIVM to T {final grid resistor).

{e)  Apply plate voltage to the buffer stage by reconnecting the milliammeter. Retune 7 {buffer plate} for
dip in plate current.

{d) Tune 10 {output tuning capacitor) through resonance. ¥ the final amplifier stage is not neutralized, a
corresponding dip in grid voliage will be noted as 18 is funed through resonance; if properly neuairalized,
no change in grid voltage will be noted. If neutralization is necessary, follow the procedure outlined under
FINAL AMPLIFIER NEUTRALIZ ATION below.

Set 9 {output leading capacitor) for maximum capacily as shown in Fig. 11. Apply plate voltage to the final
amplifiers by connecting wire jumper 4, .

Connect the VIVM to J {final grid resistor), Tune 1¢ {output tuning capacitor} for minimum plate current
{approx. 30 ma). Blightly retune 7 {buffer plate) for maximum grid voltage as indicated on the VIVM. REepeal
the procedure several times, tuning 10 for minlmum plate current and 7 for maximum grid voltage. Correct
adjustment of the final amplifiers is indicated by a VTVM reading of approx. ~30 volts.

Connect the antenna.

Adjust 10 {ouiput tuning capacitor) for resonance as indicated by minimum plate current. Then decrease the
value of 9 {output loading capaciter) in small sieps, sach time retuning 19 for minimum plate current. Proper
operation with rated power output is obtained with a plate current reading of approx. 40 ma.

The power output of the transmiiter may be measured by conneciing the BRF watimeter io the anlenna inpul
connector and adjusting ¢ {oufput loading capacilor) and 10 {output tuning capacitor) as indicated in Step 14,
Normal power output is 1.0 watt,

Align the receiver i required.

On units with JAN type CR~18/YU crystal:
HSet the transmitter on frequency by adiusting 30 {crystal trimmer). Recheck the "drive” as cutlined in
Step 1 and then recheck the operating frequency. ¥ necessary, fouch up all tuning adjusiments except
the oscillator adiustments,

On units with James Knight type H-17 crystal:
Set the transmitier on frequeéncy by adjusting 1 {oscillator plate). X necessary, touch up all tuning ad-
justments except the oscillator adjustment.

MOTE: The operating frequency must be within .005% of the assigned operating frequency to comply with
F.C.0. regulations.

Place the chassis in the case and then install the complets unit in the vehicle. Connect the antenna and repeat
Step 14, To gain access to the output funing adjustments, 8 and 10, remove the bution plugs from the right side
of the case.

BUFFER NEUTRALIZATION
Before neuiralizing the buffer, foliow the instructions given in Step 9 on page 12,
To neutralize the buffer stage, adjust 8 (buffer neutralizing coil) for a minimum reading onthe VTVM, Then
retune 7 {buffer plate) and § (2nd doubler plate}) to provide 2 maximum reading on the VIVM. Repeat the pru-

cedure until a VIVM indication of approximately -.2 volt or less is obtained.

Apply plate voliage o the buffer stage by reconnecling the milliammeter. Connect the VIVM to & {(buffer grid
resistor) and touch up 8 to maximize buffer grid voltage.

FINAL AMPLIFER NEUTRALIZATION

Before neutralizing the flnzl ampiifiers, follow the insiructions given in Step 10 above.

To neutralize the final, make small adjustmsants of 11 {{inal neutralizing coil) for minimum reaction in grid
voltage as 10 {output tuning capacitor) is funed through resonance. With each small adjustment of 11, retune
7 {buffer plate) to maximize the VIVM indication. When neufralization is complete, tuning 10 through resonance
will not have any apprsciable effect upon the VIVM indication,
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RECEIVER ALIGNMENT

I.  Onupits with JAN type CR-18/U crystal:
Set 31 {crystal trimmer) in middle of its tuning range as shown in Fig. 11. Comnect the VTVM to K {oscilla-
tor grid} and adjust 12 {oscillator screen) for max. neg. voltage st the oscillator grid {approximately ~17.5
volts), Back out 12 {oscilliator screen) uniil the oscillator grid voliage drops ifo approximately -14 volis,

The receiver oscillator is operating properly when the VIVYM reading 2t N {2nd mixer grid resistor) is
between -3 to -4 volts, Because of differences in crystal activity, it way be necessary to slightly readjust
12 {oscillator screen) until the proper reading at N is obtained. -

On units with James Knight type H~17 crystal:
Connect the VIVM to K (oscillator grid) and adjust 12 {oscillator screen) for max. neg. voliage., Approx.
~25 volts,

It should be noted that the magnitude of the bias voliage developed ut the 1st and 2nd mixers by the oscillator
injection signal will depend to a large extent upon how 27 {Znd RF plate) and 21 and 22 (Znd IF plate) are tuned.
When the entire receiver is properly aligned, these voltages will be different {usually lower) than the values
indicated in the alignment instructions.

2. Connect the ¥TVM to L {multiplier grid) and adjusi 13 {oscillator plate) to the 4¢h harmonle of the crystal,
Approx. ~10 volts.

3.  Connect the VTVM to M {1st mixer grid) and adjust 14 (multiplier plate) to the 16th harmonic of the crystal,
Then touch up 13 {oscillator plate). Approx. -1 voit,

4.  Connect the 1.7 MC signal source to N {2nd mixer grid resistor).

a. Connect the VIVM fo P (1st 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. Comnect the VTVM to R (disc. input) and adjust 19 {disc. primary) for maximum indication. Approx. ~10
voits.

€. Connect the VIVM to 8 {disc. output jand adjust 20 {disc. secondary) for zero reading on the VIVM., The
correct zero point 1s between a positive and negative maximum.

5. Set the signal generator at the Ist IF frequency {ist IF = Crystal Freq. - 1.7 MC) and connect it to N, Connest
the VIVM to 8 {disc. ouiput). Carefully adjust the signal generator frequency for a zerc reading on the VTVM,

6.  Disconnect the generator and connect it to M {ist mixer grid). Disconpect the VTVM and comnsct i to P {ist
limiter grid resistor). Adjust 21 and 22 {2nd IF plate), 23 and 24 {Ist IF plate) and 25 and 26 (Ist mixer plate)
for maxinmum indication. Approx. -1 voit for 25 microvol! input.

7. Bet the signal generator at the operating frequency and connect it io the antenns input. Connect the VIVHM to
B {ist limiter grid resistor). Adjust 27 (2nd BF plate), 28 {ist BY plate), 14 {multiplier plate) and 13 {osclllator
plate) for maximum indication. Approx. -3 volis for 1 microvolt input,

8.  Attach the antenna and check the discriminator setting against a transmitter on the receiver operating freguency.
The VIVM indication at 8§ {disc. cutput) should be zero volts, plug or mipus .1 volt. ¥ not, readjust 20 {dise.
sec.} until a zero reading is obiained. Then connect the VTVM to P {ist limiier grid resistor} and touch up
14 {multiplier plate} for maximum indication,

8. I lower than normal zensitivily is noted, the receiver crysial may be operating at a freguency just siightly
ditferent from that indicated on the holder. To remedy such a condition, follow the procedure outlined below.

a. Bet the signal generator on the receiver operating frequency with the {reguency mefer. An aliernate method
is f0 uge a tunable receiver such as the Hallicrafters 8-81, zero beating the signal generstor with a trans-
mitter on the receiver operating frequency.

b,  Copnect the signal generator to the antenna input and the YIVM to B {disc. input),
€. Onunits with JAN type CR-18/VU crystal:

Touch up 31 {crystal trimmer), 13 {oscillator plate), and 14 {multiplier plate} for maz, neg. voliags,
keeping the generator culput as low as possibie.

On units with James Enight type H-17 crystal:
Touch wp-ail IF adiustments including the disc. primary for max. neg. voliage. Keep the generator
output ag-low ag possible,
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1.7 MC CRYSTAL OSCILLATOR
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MODEL HT-26
SPECIFICATIONS

TYPE: wobile FM Transmitter~Heceiver
FREQUENCY RANMNGE: 144 t0174 MC
TRANSMITTER:

. Power Output ... ... ... .o
. Fregquency Stability . ... ... ... ....

a3

o Modulation L ... L. ... RN

3

4, Antenna .. ... .... S h e e e e s aen e e
8., Spuriouws Radiation . .. .. . ... ... ...
g

. Pre-emphasis ... ...
T. Distortlon. . . .. . ... s i neneas

9, Power Input to Final. . .. ...... .. -
0. DutyCycle .. o0 . . e

RECEIVER:

1, Sensitivity. .. ... ...
CBelectivity. . L. e
. Freguency Stability. . ... ..., ... ...

s L0 BE

. Receiver Type.......

5. Bpurious Besponse . .. .. x4 00 -

8. Audio Ouiput {for earpiece of telephone
handset) . . ... e e e e

7. Receiver De-emphasis . ... .... P

8. Antenna . ... 0o i i e
8. 8guelch, . ... i e
10. Power Beguirementis. . . . .o v 00 v 000

11, Tubes and Rectifiers. . . . . ... ......

POWER SUPPLY & AUDIO QUTPUT
1. PowerInput. . . . .. .o v v s v v i m i o

2. Current Drain .. v o v v v v v o v v o o

3. Output Voltages . . . v v - v v e v o v v v v v

4, Audio Input Impedance. .. . .........
5, Bulli~in Speaker. ., . . . . .. .. cs o e an
8. Audio Quiput Impedance ... .. P e
7. Aundic Dutput {buili-in speaksr). . . . ...
8. Tubes and Rectifiers. . ... ... .. ....

1.0 wald

0.006% from ~20° to+ 70° Centigrade. Crystal coniroiled. Crystal
frequency multiplied 48 times.

Phase. + 15 XKC deviation {no modulation limiter).

Quarter wave flexible whip for roof-top mig. 52 ohm impedance.
60 do down. .

Btandard 6 db per octave.

9% with 100% modulation at 1000 cps,

Filament: 1.25 volis at 1.36 amps.
Plate: 135 volts at 34 ma.; 105 volis at 23 ma,

135 volis at 22 ma.

1 minute on, 1 minute off.

Single button carbon microphone with press-to-talk bution,
16

1 microvelt or betier for 20 db signal io noise ratio.
80 db at 45 KC. 95 db at 80 EC,
0.005% from ~20° to+ 70° Centigrade,

Superhetercdyne. Double conversion crystal controlied local
osciilator.

All more than 75 db down.

5 miiliwatts with 15% distortion. 3 milliwaiis with 5% distortion.
Standard 8 db per octave.

Same as {or transmitier.

0.5 microvoll {o open.

Filament ~ 1.25 voits at 1,36 amp.
Plate ~ 105 voits at 21 ma,

13 tubes and 2 germanium crystal diodes

£.3 or 12.6 volts DC (Power changeover accomplished as outflined
on page 4).

at 8.3V at 1268V
Receive - 5.5 amps 2.9 amps
Transmit - 8.7 amps 3.8 amps

Regulated+ 135 volts at 34 ma.
Regulated ¥ 105 volts at 22 ma.
Regulated 4+ 2 volts at 1.36 amps.

High Impedance

4~-inch PM; 3.2 -ohm voice coil
500 ohms {for remote speaker)
1.0 watt

1 tube plus voltage regulator, current regulator and selenium
rectifier.

WEIGHT: 14-3/4 1bs. with unit, mig. bracket, and microphone,
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SERVICE PARTS LiST

Heplacement parts may be obtained through Hallicrafters territorial and local distributors, or through Hallicraflers

Service Divison, 823 8. Tripp Avenue; Chicago 24, Illinois.

Description,

Schemaotic
Symbol

9,54,59,63
4,5,20,57,58,

-§,9, 13 15,16,
25, 1 33 38
’?
i

H

()GQ(}GF}C‘J C? ('}ﬂ
. oot

:-3

o

n

[sXeXe] Q

1
P
~32,
2
-28,
5
-2
3
3
~43,6
-51
~8G
~56A & B

-68
C-68,80,82,83,84,

C}QOOG

4,13,37,38,41,43

B-1
7-2
R-3
35,14151715
R-8,7

.’f’(?

wwmmwwmw
wwwmwwa—a«am

5,40
1:

,22,26,33,42

LHMMMD(DH

>
[
3y

R-38%

1{1,23,24,25,27,44
1

UPPER COMPARTMENT PARTS
{TRANSMITTER-RECEIVER CHAS3IS]

Description

CAPACITORS

.1 mmf, wire girnmick .
100 mmf, 300 v,

002 mfd, 400 V., tubular. .. . .. .. ...

D05 mid, 450 V., ceramiedise. . .. .. L. oL, .
Wmmf, 800V, ceramic. . .. ... ... ... ... ... .
CRramic. . . . . . e e R
5-25 mmi. irimmer . .. ... e e s e e e
250 mfd. 8 V., electrolytic. o o v v s v i e
B0 mmf. B0V, ceramic. . . . ... L e .
Capacitor, variable; 7-45 mmf. each section. . .. .. ... ... ... .
L mmf. 500V, ceramic. .. . .o . e
LOmmf, 800V, ceramic. . . . .. .. . ... e

5 mmf. 500 V.,

2.0 mof. BOOV., ceramiC. . . . . i e e e e e
3.0 mmi BO0V., ceramiC. . . . .

2 megohms 1/2 watt, carbon. . .. .. .. .. ...
47,000 ochims 1/2 watt, earbhon. . . . . . i e
.BE8 ohms; #28 nichrome wire 14-9/32") . .. ... ... ... .. ..
580,000 ohms 1/2 watt, carbon . . .. .. .. ... ... ... ... .. ...
33,000 ohms 1/2 wall, Carbonm, . . .. .. ... e,
0,000 ohms 1I/Zwatt, carbon . . . . . .. .. e
150,000 ohms 1/2watt, carbon . . . v oo . oo e
imegohm /2 wat, carbonm . . . v im it e e e e e e e
270,000 ohms 1/2 watl, carbon . . .. . S
Volume/squelch conirol; 1 megohm, center tapped. . . . ... .. ...
220,000 ohms i/2watt, carbon . . .. ... L L L,
5 chms 10 watts, adjustable wivewound. . ... ... ... .. .... ...

1200 ohms 1/2 watt S o 00) S
100,000 ohms 1/2 wa_tt carbon {on units thh James Knight type

H- 1 =2 T

33,000 ohms 1/2 wati, carbon {on units with JAN iype CR-18/U

crystal) ...............................
100,000 ohms 1/2 watt, carbon {on units with James nght type

HelT erystall v v i i e e et e e e

22,000 ohms 1/2 watt, carbon {on units with JAN type CR-18/U

F 41 I
27 ohms /2 wall, CarbOIL .. . . i v vt i i n s e e
470 ohms /2 watt, carbon. , . . . .. ... ..., e e e e
39,000 ohms 1/2 watt, carbon. . . .. v vt i e e a e
10,000 ohms 1/2 watt, carbon, . . . ... . . .. e
.56 ohms; #28 nichrome wire (2-15/18") . . .. . .. i i i s

COILS AND TRANSFORMERS

Choke, BF . . .. o e e
Ceil, buffer peutralizing. . . . . ... ... .. L. L L oL .
Choke, RF . . .. . e e e .
Coil, final neutralizing. . . .. . .. .. ... . oo .
Coil, fimal plate . . . . .. L e e .
Transformer, Ist BF. . . ... ... . . . e .
Transformer, 2nd BF .. .. .. T e e e e .

CETAMIC . . . oo v e e e e e .
lmmf 5800V, gimmick . ... ... ... . ... ... . ... .. .. .
22 mmf 506 V., gimmiek . . .. ... ... L. .
500 mmf. 500 V., ceramic . . . .. ... .. L. .
01 mid. 450 V., ceramic dise. . . .. .. .. ... . oL, .
1000 mmf. 500 V., ceramic . . .. ... . ... L e .

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

When ordering parts, speecify Hallicrafters Part

Hollicrofters
Part Mumber

474285
474279

47A277

47X30UK 101K
4741602
47A160-4
47A278
4TA21T
47A280
47A2T8

47A188
4TX20CK100¥F
47A289

441430

45A201

474284

444413
4TX20CHIR5C/D
47TK20CHOC/D

ATEADCHO20C/D
47E20CHO30C/D

23X20X205K
23X20K473K
8TA2431
23X20XK564K
23X20%333K
23X20K104K
23X20XK154K
23X20X105K
23E20E2T4K
2581032
23X20K224K
244964
23X20X122K

23X20X104K
23X20X333K
23X20X104K

23X20X223K
A5X20X270K
A3X20X47IK
23X20X393K
23X20X 103K
87A2432

53A256
51A1517
53-257
51A1518
51A1516
50CH33
500534

Number and

Lross
Reference

174-G010-00
172~-5000-00

173-5663-00

174-00617-00
174-0001-00
174-0002-00
174-0018-00
174~0021-04
174-0018-00
173-5000-00

174-0020-00
174-0005-00
174-0022-00
17G-0003-60
174301200
171006700

160-0167~00
160-0128-00
P- 46380-1

160-0154-090
180~0138-00
160-0140-00
166-016G~00

1560-0126-00
160-0112-00
P-4690-2

P-4888-5
P-4683
P-4447
P-4689
P-4686-1
P-4380
P-4381

Page 19
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PL-1
PL-2
PL-3
30-2
50-3

V-1,2,10,11,12,

18,19

v-3,4,5,6,7,8,9,17

v-13
v-14,15,16
v-20
v-21,22,23

GR-1,2
#X-1
*X-1

*x -2
*X-2

Transiormer,
Transformer,
Transiormer,
Transiormer,
Transformer,
Transformer,
Transiormer,
Transformer,
Transformer,
Transformar,
Transiormer,
Transiormer,

UPPER COMPARTMENT PARTS {Cont.}

Description

COILS AND TRAMSFORMERS (Cendd

1st mixer, 1st IF, and 2nd IF
2nd mixer and 3rd IF

discriminator

modulation and audio output

oscillator; receiver. . .. .. .. ... ...
multiplier; receiver ., ... .. ... ...

oscillator; transmitter. . ... ... .. .. ..

modulator plate . . .. . . ..o e e s
guadrupler and tripler. . . ... ... ...
Istdoubler . ... .. . ... e
A doubler » . v s e e e e e e T e e e

buffer. .. ..

PLUGS AND SDCHETS

Plug and cable assembly, power supply . .. ........
Plug, microphone {part of microphone MI-3}. ... ...,
Plug, audio output; single pin (black) . . . ... ... .. ..

Socket, microphone
Socket, antenna
Socket, crystal
Socket, tube; § pin
Socket, tube; 5 pin

..........

...........

TUBE COMPLEMENT

1AD4: 1st BF amplifier, 2nd R¥ amplifier, audio amplifier,

osciliator {recelver), multiplier, tripler, and 1st doubler

CKE5678: 1st mixer, lst IF amplifier, 2nd IF amplifier, 2nd mixer,
3rd YF amplifier, 1st limiter, 2nd limiter, and quadrupler. . ... ...
1AJ5 (1AG5/2E41}): squelch

CK5672: oscillator {transmitter), modulators . ... ... ... ... ...
CKH676: 2nd doubler
6029/573AX: buffer, final amplifiers

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

MISCELLANEOQUS PARTS

Antenna assembly (complete with cable, conmector and mig. hdwe.) . .

Button pIUZ. . . . o i e e e S e e s s
EEPMADIMM . . o v v v c e e e e

Crystal diode,
Crystal, receiver; JAN type CR-18/U {specily frequency)

Crystal, receiver; James Knight type H-17 {specify frequency). ... ..

Crystal, transmitier; JAN type CR-18/U {specify frequency) . . ... ..
Crystal, transmitter; James Knight type H-17 {specify frequency). . . .

Dial plate, Volume/Squelch contxol . . . ... ... ... ..

Gasket, rubber; 5/16" id, 9/16" od.
Gasket, rubber; 47/64" id, 1-1/8" od

Gasket, rubber; 39/84" id, 51/64%od. . ... ...
Knob, Volume/Squelch contral . . ... ... ... . ...

Latch, case {fupper section)

Microphone {includes cordandplug) . . .. ... ... ...
Operating and Service Instruction Book . .. .. .. ...,
Pin, BIREE . - . o . o oo e e e e e
T T I I
Ring, retaining; for mtg. § pin tube sockets. . .. .. ...
Ring, retaining; for mtg. 5 pin tube sockets. . .. .. ...

Top compariment of case

* Sog cx‘ysta} type and freguency marked on crystal.

Page 20 i

........

Hailicrafters
Pord Mumber

5300535
500538
50C537
35C211
50C538
50539
50ChH40
500541
BOCB42
500543
50C544
50545

8783679
35A027
104491
10A490
64417
6A418
6A410

90X1AD4

QOXCK5678
90X1AJD

BOXCKBE72
YOXCKEE76

Q0X5029/5734K

57-198
17A123
12A1879
1981887
1981880

1981888
1981881

1381109
124067
12A068
124069
15A502
304248
81B090
94X1163
T4 ABS4
21B139
T6A9L7
784918
86C824

Cross
Reference

145-0003-00
P-4261

141-0012-00
141-0006-00
141-0004-00

140-0002-00

140~0015-00

146-0012-09

123-0006-00
149-0005-00

H-17

P-4276-1

150-0061~00
130-0004-00
130-0003-00
P-4758
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Schematic
Symbol

C-161
C-102

C-103

C-104,110

C-105
C-106,107,108,113
C-109

C-111
C-112

R-101
R-102
R-103
R-104
R-105

L-101
T-1H1
T-102

J-101
§-102
PL-101

50-102

80-101

V-101
V-102
V-103
SR~101

F-i01
F-101

LM-101,102,103

1L.8-101
8-101
MvV-101
MV-101

LOWER COMPARTMENT PARTS
(POWER SUPPLY CHASSIS)

HMallicrafters
Descripion Purt Number
CAPACITORS
008 mid. 450 V., ceramic disc. , .. ... ... ... e 47A168
10 mfd. 25 V., electrolytic, . .. ... ... e 454121
.004 mid, 1600V, ofl filled tubular . . ., .. .. ... Ao e e n e e e 46A 195
Somid, 100V, tubular . ... L oo e 46A196
20-20 mid, 250 V,, electrolytic. . .. ... ... ... . o 45A202
0015 mid. 500 V., ceramic feed-thru. . . . ... ... . o L. 478382
Spark plate {s ee Miscellaneous Parts for part numbers of mica
Imsalafors) . . .. ... e e e e mmrrem————
5000 mid. 10V, electrolytic .. .............. e e 45B205
250 mfd. 6 V., electrolytic, . .. ... ... .. .. ... Foglee e e s 45A201
RESISTORS
470,000 ohms 10%, 1/2watt;carbon. . .. .. .. .. i 23X20X4T4K
390 ohms 10%, 1/2 watt; carbon . ... .. .. ... .. ..., © 23X20X391K
10,000 ohms 10%, 1watt;carbon. . .. .. .ot 23XI0X 103K
39 ohms 10%, 2watt; carbon, . . ... L e e 23X 40X390K
100,000 ohms 10%, 1/2 watt; carbon. . .. .. ... ... 23X 20X 104K
COILS AND TRANSFORMERS
Choke, RF; 2.0 uh, 12 8mPs8 . .. . . .0 v it in e s it s ee it aan v v e 534261
’I‘ransformer audm output (part of speaker L8-101). ., ... ... ...,  s-e=ece—a-
Transformer vibrator . . .. L. e e 520254
PLUGS AND SOCHKETS
Jack audioinput; black... .. . . .. ... .. ... e 6A478
Fack, meter; red . . . ... e e 6A424
Plug, meter;red ... ... ... ... .. ...... PR e e 35A023
SBocket, lamp . . . .. . ... e e e 86A 148
Socket, power suppiy outpuf; 4 pin. ., .. ... L . 6A426
Socket, tube; mintature Tpin .. . ... .. ... . .. L 6A483
Socket, tube; octal ... ... L e §B298
Socket wbrator ..................................... 8A084
TUBES AND RECTIFIERS
SAKG: audio output | . . .. L. L, L S0X6AKSE
OB2: voltage regulator . . .. ... ... e 30X 0B2
12-3: current regwlator. . .., L., 90X12-3
Rectifier, selenium; dual section @ 1.5amps. ... ... .......... 27B188
MISCELLANEQUS PARTS
Bottom compartmentof case .. ... ... o i e 66C917
Button plug . . .. . .. . e e e 174123
Clip, vibrator mig. . .. . ... .. e 76B1087
Fastener, spring; femaie {for locking case inmig, bkt,) .. .. ... . ... 7681095
Fuse, 10 amp 250 V.; type 3AG (for 6 volt operation). . ... .. ...... 394380
Fuse, 8 amyp, 250 V.; type 3AG {for 12 volt operation). . . .. ..... .. 39A365
Grommet, rubber; 3/16"idx7/167od. . .. .. ... ... .......... 16A012
Grommet, rubber; 5/32" id x 7/16" od (for power lead). . ... ... ... 16A018
Grommet, rubber: {for remote sprk, lead opening). . ... ......... 16A050
Holder, BUSE . . oo e 6A451
Insuiator mica; 2« 1/18" x1-3/4" {part of spark plate C-108). . ... ... 8A2146
Insulator mica; 1-11/16%x 1-11/16" {part of spark plate C-109). . . .. 8A2147
JewWel. . L e e e B6A 140
Lamp, type 686-115; 6 watt, 115 voit; candelabra base. . . . . . ..., ., 39A002
Latch, case (lower secfion) .. . ... i i i i it ittt i e e 30A248
Microphone holder . . . . . . L. o i e e e e e e 41X23047
8peaker, 4-inch PM; includes output transformer T-101.......... 850149
Switch, on~off; spsttoggle . . . . . . .. ... e 50A484
Vibrator {6 volf). . . . .. .. e e e . 2TB187
Vibrator {312 volt) . . .. ... e e e e 278108
MOUNTING BRACKET PARTS
Bumper, THBDOT . . . . . .. e e e e e e e e 16A339 .-
Mounting brackel . . . . . . . .. . i e e s §7TD1936 - .
Pin {for wing-head fastener). . . . . . . . .. . . i it e e T4AB0L
Retainer, Spring. . . . . .. . i r it it it et s et e e T6AL1080
Wing-head fastener (lesspin). . . .. ... .. . o o L . TIA844 -

Crass
Reference

174-0020-00

173-0005-00
170-6002-00

141-00901-00
144-0001-00

138-0001-00 :
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MODEL |HI=26
RUN 1
(TRANSMITTER)

T0
RECEIVER
SECTION OF Tg

PLa

MICROPHONE
PLUG

VALUES AND TOLERANCES SHOWN ARE NOMINAL AMD YARIA-
TIONS MAY BE FOUND, IT iS5 RECOMMENDED THAT THE VALUE
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL YALUE
OF THE PART BEING REPLACED,

= v-i7 V-18 y-19 v-20 {8 V-2
MODULATOR QUADRUPLER TRIPLER {51 DOUBLER 20 DOUBLER BUFFER AMP
5672 5678 csa 1AD4 1AD4 5678 8028/573A%X
i
{ ‘ ly
- ; 732¥
A T ] 705% 1o0¥ -z cs9 €80
25 E Tig 25 . 50
(’ “‘“"\é o i e j
e ; | .
4 1A ] ‘
so¥ : L " ; . L
’ T % i e
R4 ! i\‘ ! -
Raz 100K !
220K ; i
F = % =
= = - !
H
i
TS R4T l\ca
R 3 V-6 470 i 250
Wm‘l; MODULATOR i
- 3 5672 j L
,_0;) ] } =
Cs6
@ 215 I.ooz
Iy L MFD ¢
i . I ; Ra3 745 S 1 .
o5z R&D C53 == a4 C85 - E s Cs7
002 b T 47K ooz T 47K t70
/{MF{B 150K '%{i‘% s i /;250 5/@
P pung pin e
i
e Coz
b % I 250
ANTENNA
RECEPTACLE Cesa Lg
7-45 i
303 @*ﬁ%ﬁm—'—“w
NOTES iR l ts yopo
. RESISTOR VALUES ARE IN OHMS AND CAPACITOR VALUES iH MMF = . FINAL AMP
UNLESS OTHERWISE SPECIFIED. 68 AL
- - 7-a5 7} 10 135¢ 6029/573AX I _
2. K=1000 l_ ~C8s
3. TERMINAL A ON ALL TRANSFORMERS IS MARKED WiTH RED DOT. = ™
; L PINS B,C ETC. FOLLOW IN A CLOCKWISE DIRECTION. e i
% § €y THE OTHER SECTION OF T9 SERVES AS THE AUDID OUTPUT TRANSFORMER TUBE SOCKET DATA TO GRID Cj - ot
I N THE RECEIVER, SEE RECEIVER SCHEMATIC DIAGRAM. i%’j&ﬁ‘ §
3 4 {
@ g é § E - g USED OMLY FROM 144 70 139 MC. P 3 F- G Fa 2 |/
\ i - @ 2l o Sl S 2 4 ON MODELS WiTH JAMES KNIGHT TYPE HI7 CRYSTAL,C67 IS DELETED AND
HANDSET G R35 AND R36 ARE 100K, SEE "CRYSTAL TYPES™ OM PAGE 12, RED B D g ﬂ B J_ -
_,\Mg PLUG DOT
2 %: C
N e TOP SLUG PENTODES T e ,
\\ (TOP YIEW) L v-23
= FINAL AMP
4 :s. BOTTOM SLUG E :
B " g P F- G+ 5029/573AX
i
5o HANDSET ’;\j MICROPHONE oo B 5 B H ﬂ 357
k T T T e -1 UBED ONLY FROM 144 TO 152 MC.
(g;ﬁcaﬁ%emﬁ i ' oot
ANDSET) 4
' | -
2 ! i i I
o RED ] i
[ 0 | I |
WH, i !
3 s = > §... 2
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¥-i4 V-5 V-7 V=18

v-ig
OSCILLATOR MODULATOR QUADRUPLER TRIPLER 18T DOUBLER
5672 5672 5678 Cha 1404
Cag 1
o5y
) T - A 105V
> 2.2 - Ti3
Car - bt
3 50 @ 00! MFD 25y 1 % L I
= 1 ! e } | : A M_,} g s
: i
- . 1 {
z Iy i r R37 ol | ! z
= T & ; ‘ ! i
- ~C87  Edxe H35 B 18 : T 2 —1t 4 szz-wx i ;;gx
5 2 , 525 33K L ! i = P e L i \
o ;, = = 3 jm ! L
s . i ! Pl o é} ] =
T ey poiy H F o
= = = ¢ LB i
u i s e o o st
© |
oo *L‘“\
: Y16
- | ] MODULATOR
L85 Hap i
L0z T b BH72
MFD | Zz8 o |
- [P —— &
[m B | !

Cip  2n Cs3 i 741 o855 2 Rez
o0z ;5?}?; 002 STK 002 4TH
| o MED MFD

* O5Y
# 135K
¥+ 12Y
NOTES
. RESISTOR YALUES ARE IN DHMS AND CAPACITOR VALUES IN MMF
—~ UNLESS OTHERWISE SPECIFIED.
La 2. K=i00O
ag
56 3. TERMINAL A ON ALL TRANSFORMERS 1S MARKED WITH RED DOT.
PING B,C ETC. FOLLOW i A CLOCKWISE DIRECTION.
.
. €5 THE OTHER SECTION OF T9 SERVES AS THE AUDIO OUTPUT TRANSFORMER TUBE SOOKE
0 RECEIVER N THE RECED EE § 2 AGRAM
T0 RECEWE i THE RECEIVER, SEE RECEIVER SCHEMATIC DIAGRAM,
. . z % 8 - 2 USED ONLY FROM 144 TO 159 MC.
<—’2 , 2l Tl ks 2 A ON MODELS WITH JAMES KNIGHT TYPE HI7 CRYSTAL,CS7 IS DELETED, AND
R385 AND R38 ARE 100K, SEE "CRYSTAL TYPES '™ ON PAGE 12 €D
1 DoT
| /—mm\\ é TOP SLUG
H
" i RYy -
s = SOTTOM SLUG
jxe
- : HANDSET \.]J WicRORHONE
HE !
3 2 ! §02 ! | bt -1 USED ONLY FROM 144 TG 152 MC.
F MICROPHONE i i
+I35Y g +105Y GuD R Seker 8L, ; . | ﬁ_gfi?
% 2 } » I !
. 2 O i z RED i i
POWER SUPPLY 7 € -‘3 i ]
PLUG L / 4 @ WH, i : !
- % 4 s \\&3 ot i i
4 e o e e e J
{§ 10
L RECEIVER Flz
‘ SECTION OF Tg MICROPHONE
PLUG

YALUES AND TOLER
TIONS MAY BE FOU
OF ANY REPLACEMI
OF THE PART BEINE
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@ > O @ kv v

4 CLOCHEWISE DIRECTION,
REBISTOR YALUES ARE M OHMS AND CAPACITOR VALUES N MMF URLESS OTHERWISE SPECIFIED,

K=1p00
GIMMICK

THE UTHER SECTION OF T9 SERVES AS A MODULATION TRANSFORMER IN THE TRANSMITTER, SEE
TRANSHITTER SCHEMATIC DIAGRAM.

WITH YOLUME / BQUELCH CONTROL BET FULLY CLOCKWIBE.

YSED OHLY FROM 144 TO 14340,

UBED OBLY FROW 144 TO 132MC.

NOTE.
FOR Vo4,

SET.

YoBooamn VLT
TUBE  TYPE MAY BE USED;

£43 NOT USED ON MODELS wiTH JaMES ERIGHT TYPE H- 1T CBYETAL

OM SOME SETS, TYPE 2E37 Tuses wige SUBSTITUTED FOR TYPE D678
WHEN wAYING REPLACEMENT ON THESE SETS, EITHER
IE BOSSIBLE USE THs SAME TUBE TYPE FOUND IW THE
WHEN REPLACING TYPE ZEZZ WiTH Type D678, 1T MAY BE NECESSARY. 7O

SLIGHTLY LODSEN THE COUPLING 0F THE Giumy] 04 CARACITOR TN THE PLATE
CIRCHIT OF THE TUAE BEING REPLACED To pREVENT DEUILLATION CAUSED By
THE SULIGHTLY HIGHER GAIN oF TYPE BB78. Do MOY USE TYPE ZE32 Tu REPLACE

TYPE 5678

ZHND F= .7TMC

18T IF = XTAL FREQ-L7 MC

v-2 ¥-3 V-5 V-8
Z MD RF AMP 15T MIXER 2MD IF AMP i ZND MIXER Ci7
5678 # @ wse78 S 5678 Lo
b
o5V !
4 5 f ..._,:.m Y s %S
T % - totkeudabes Senusin o inshet | - groon o] g s . f s
R St 5 v T (el g o e S s
i 8] L g 1 § i B
e LD~ Jig L i i 1 |
i T I TA T 11 A T2 18T ITA /J ! R
P C L o i Tt & 87 Cis| | ! ;
! Ty s ‘ "8{? LA i C G o2 . : c,
IR Y A i - 0 C LR R R B J;%ﬁ?’i} O DR AU B
= - 78 Cﬁ,\ - - ®10 Lcie
; ™ 100
& " i Gy 100K oo Ao 100K
Iew 560K 33K T s 02 150K -
L MFD L WD ! L ¥FD = L
v = = =
* st e £35,
a3 1 e
.868 .1 L#FD
- Cis
Hiz
47K i
> A5 .
150K
Vi3 V=12 y-il
SQUELCH MULTIPLIER ose
Iz A4S {AD4 1AD4
H o
i (=TI
] . j 500 ] K
| Z % o
i z 2 & 3
; © 3V +
PLz
HANDSET i 5 & 2
i x E25257
T ——
// \ = 2 ®y7 !.
. 580K :
2 ; ( 4 £ Rie
{ f cz2 g 560K
] 1 i o 2 Rig A
{ : N = BE0K
502 ,,L HE) \J HMFD I
e R I t
4 UDIo =
sockeT QUTPUT
PLUS
{BLACK 4 i
! ATy ¥-8 cis = V8 0o L7
70 Cas AUDIO AMP 2ND LIMITER 32 92 IST LIMITER cas MED 3RDIF AMP
sgcﬁ;& LOIMFD 1AD4 Rl 7571 5678 3 = 5678 22 = B 55878
220K
OF Tg .1 cor A : } - >
w E9 005 MFD GRy ¢ Ty P R
D 3 33 i je § S S s S
= 83y 23 K ! 38V i - é-‘—/ i L4 %
172 Ty R20 ; B ; o B
PL2 T 3&° cop L2 ! ! o g [ l
MICROPHONE Z “ 1 ‘! 3 106 320K e § I T 38 56 : Csa\?//
ue p L L 2 o ! I
| T-Cz4 |C25 T ; 005 GRa Ao 1 c ! A W L
000 . ; MFD 8 o= R25 = -
oo |02 b/ Fo - i 4 css ke —— P =
Iz | MFD | MFD L g + _L o Tiook o 100K P
ot IO e j § ¢ I { ure 536—1- Ao R28
& 2770k S G I - 3 R23 o0 100K 733K TFcap
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MODEL HT-26

Vi V-2 V-3 V-4 Vg
RUN 1 15T RF AWP 2 ND RF AMP ST MIXER c7 ISTIF AMP cio 2ND IF AMP iz
(RECEIVER) 1AD4 1AD4 5678 ¥ @ B 5678 g 03) ®5678 g%
[#47 ErTs 77V ! : | w5y !
/’IW B A ?
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Rz 2 02
CURRENT z
. EQUALIZER -BE8 . “é:%- D
--> l s Riz —
- : 47K
TC BUFFER AND Ray 3 QSK
FINAL AMP ey zosw W-i3 V-iz
STAGES IN XMTR i SQUELLH MULTIPLIER
Ex1Z 1AJ5 1ADS
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0 g Z 3 : 00 T
OB | £ 8l 4 BN
= XMTR 5 3 % 12—0; b = Bt
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POWER SUPPLY ; ] j Gze LR 560% =
PLUG :
e 502 o 1 HS;
- MICROPHONE = N PL3 HANDSET
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HMICROPHONE (g:g&)
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PENTODES
(TOP ViEW)
P S D F G F#
RED ﬁ B 8 B H ﬂ 1. TERMINAL A ON TRANSFORMERS IS MARKED WITH RED DOT. PINS B,C,ETC. FOLLOW I
poT A CLOCKWISE DIRECTION,
1845 RESISTOR VALUES ARE IN OHMS AND CAPACITOR VALUES IN MMF UNLESS OTHERWISE SPECIFIED. f ©43 NOT USED ON MODELS WITH JAMES KNIGHT TYPE H-17 CRYSTAL
{TOP VIEW) K=1000
2 MOTE: ON somE SETs, Typf 2E32 TUBES WERE SUBSTITUTED FOR Type 5678
GHARICK FOR V-4, V.5, awp V.7. WHEN MAKING REPLACEMENT OM THESE SETS, £]THER

YALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA.
T 15 RECOMMENDED THAT THE YALUE
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL YALUE

TIONS MAY BE FOUND,

OF THE

PART BEING REPLACED.

@ » O ke v

THE OTHER SECTION OF T3 SERVES A% A MODULATION TRANSFORMER IN THE TRAMSMITTER, SEE

TRANSMITTER SCHEMATIC DIAGRAM.

WITH VOLUME 7 BQUELCH CONTROL SET FULLY CLOTKWISE.

USED OHLY FRUM 144 TO 143 MO,

USED ONLY FROM 144 TO 182 #C.

TUBE TYPE MAY BE USED. |F POSSIBLE USE THE SAME TuBE TYPE FOUND I8 THE

SET,

SLIGHTLY LOOSEN THE COUPLING OF THE

WHEN REPLACING TYpE 2E32 wiTH TypE 5678,

IT MaY BE
GiMMICH CAPACITOR IM THE PLATE

HECESSARY TO

CIRCUIT OF THE TUBE BEING REPLACED T0O PEEVENT OSCILLATION CAUSED py
THE SLIGHTLY HIGHER GAIN OF TypE 678, Dp MOT ust Type 2E32 Yo REPLACE

TYPE 5678,

gy
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“The Hallicrafter's Company warrants each new radio product manu-
Sactured by it 10 be free from defective material and workmanship and
agrees to rexiedy any such defect or to furnish @ new part in exchange
Jor any part of any unit of its manufacture which under normal instal-
lation, use and service discloses such defect, provided the unit is delivered
by the owner to our authorized radio dealer, wholesaler, from whom
purchased, or, authorized service center, intact, for examination, with all
transportation charges prepaid within ninety duays from the date of sale
to original purchaser and provided that such examination discloses in
our judgment that it is thus defective.

This warranty does not extend te any of our radio products which have
been subjected to misuse, neglect, accident, incorrect wiring not our own,
improper installation, or 1o use in violation of instructions furnished by
us, nor extend to units which have been repaired or altered ouiside of our
Sfactory or autherized service center, nor to cases where the serial number
thereof has been removed, defaced or changed, nor to “accessories nsed
therewith not of our own manufacture.

Any part of a unit approved for remedy or exchange hereunder will
be remedied or exchanged by the wuthorized radio dealer or wholesaler
without charge to the owner.

This warranty is in lieu of all other warranties expressed or implied
and no representative or person is authorized fo assume for us any other
liability in connection with the sale of our radio products.”

Form No. P4X622

e
7

st

s
i

e

e
-

e . i

= 2 e

ST,
.

a

B

i}%

i

o

i

o

R
; /:«/:' =

B
-
-
o
- _ -

LEER
Sy

%

5

ety
8

e

4

5
S

o

AT

i

e
G

R

e

o
o
!

%

|

o

.

o

.

i

s

s

-

o

i

X

2

.

.

A
o

=

i
o

§£§i§\

3

T

e

=

.

L

&

s

i
s
]
G

oS

S

2
A

AL

S
o

S

i
i

o
5

4
S

G
S

S &«,%,;(

e
G
s
e

o

o

o
.
7 e
o

b

G
9
o

.

o
s

s

i
sl

S

i

e
SO

o
.

o

L

o

A
ﬂ.,%,»/:n

A e
iiiisa

i
Vil

el

-
st
o

-
e

S
Ny

e
walg bl
G
A
& i S

S
2 i
e T

o

Ilniaeints
S

e
S
e /;f:’“ v

-
BREe “‘Z‘f‘?f\"'(
=

o

ML

o
R

i

Ty
-
e

i

o

e

A

s
e

e

L
el

o

]

e i
o i

-

R

o

o



https://www.manualsplus.com/

