
INSIDE THE HANDlE-TALKIE 
War's Smallest Two -Way Radiophone 

THE Handie -Talkie is perhaps the 
most widely known and well liked 

radio set developed during the 
war. Its efficiency at short ranges 

and its compactness created a demand 
for this set in practically all branches 
of the service. Called by the Signal 
Corps "Radio Set SCR -536 ", the Handie- 
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This chassis view shows the main components. 

Talkie is built into a metal case 3% x 
5% x 15% inches long. This space con- 
tains a receiver- transmitter complete 
with batteries, microphone and ear- 
phone. Compactly built and weighing 
but 5% pounds, it permits the operator 
to use it like a French type telephone. 

The SCR -536 is designed for two -way 
voice communication over distances up 
to one mile. The effective range is often 
decreased by terrain features like hills, 
steel buildings, heavily wooded areas 
and power lines located between the 
two stations. On the other hand, the 
range may be increased by locating the 
transmitter on the top of a tall building 
or a hill where the signal will have an 
unobstructed path to the receiver. Fool- 
proof net operation is made possible by 
using crystal control in the receiver and 
transmitter circuits. This feature per- 
mits instant operation by untrained op- 
erators who would not be able to make 
frequency adjustments on other types 
of sets. These sets may be tuned to 
practically any predetermined frequen- 
cy between 3500 and 6000 kc by the 
selection of proper coil and crystal 
combinations. Frequency changing in 
these sets is done by men who have 
been trained to do this work. 

Operation is further simplified by 
the omission of several conventional 
controls. The only ones on the set are 
the "on -off" switch and a fingertip op- 
erated "push -to- talk" button. The "on- 
off" switch is mounted inside the set and 
is operated by the telescoping antenna. 
When the antenna is fully extended, the 
switch is thrown on and when retracted, 

,i s automatically 
turned off. 

By careful selec- 
tion of operating 
frequencies, these 
sets may be used in 
nets with such otll- 
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SETTON 

Antenna switch detail. 

er sets as the SCR -245 and SCR -193 
which employ variable frequency con- 
trol and may be tuned to the frequency 
of the SCR -536. 

HOW IT OPERATES 

The receiver portion of the set uses 
a conventional superheterodyne circuit 
with a 3S4 r.f. amplifier, a 1R5 oscil- 
lator- mixer, 1T4 i.f. amplifier, 1S5 
second detector, first a.f. amplifier and 
a.v.c. A 3S4 audio amplifier supplies ap- 
proximately 0.18 watt to a small dy- 
namic earphone. 

The grid circuit of the r.f. amplifier 
is tuned by a series combination of- 

(Continued on page 703) 

Left-Coils and crystals for changing Handie -Talkie frequencies. 
Below- Bottom view of set. Important features are identified. 
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I- Handle- Talkie switched to the "receive' position. Letters refer to switches shown in schematic form in the drawing below. Note that 
only one side of the two 3S4 filaments are heated when the set is used as a receiver. Tuning is controlled by the oscillator crystal. 
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Fig. 2- Schematic of the war's most famous p ece of communications equipment. Made by Galvin Motorola for the Signal Corps, it was used 
"in the air, on land and on the sea." Each set emp oys two crystals ground to frequencies 455 kc apart. The 1125 acts as a Pierce oscillator in 
both transmitting and receiving circuits. The 14- section changeover switch is lettered to agree with the other two figures. Early Handie- Talkies 

had crystal earphones, but later ones used the inductor type illustrated in these diagrams. 
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All photos and diagrams courtesy the Signal Corps and Calvin Mfg. Co. 

Fig. 3 -As a transmitter, the Handie- Talkie is a four -tube set. The I R5 functions as master oscillator in a Pierce circuit, driving one of the 354's 
as r.f. power output tube. The 155 and the other 3S4 are speech amplifier and modulator, Heising system being used. 
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MORE SMASH BUYS at 
National Radio Distributors 

IMMEDIATE DELIVERY 
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INSIDE THE HANDIE- TALKIE 
(Cotitiou d from page 684) 

the antenna, antenna loading coil and a 
.006 -µf fixed mica condenser, as shown 
in Fig. 1. The plate circuit of this 
stage is loaded by a permeability -tuned 
coil and is capacity -coupled to the sig- 
nal grid of the 1R5. 

Crystal control of the receiver oscil- 
lator frequency is maintained by con- 
necting a quartz crystal between the 
No. 1 grid and screen grids of the 1R5. 
Excessive oscillator voltage on the 
signal grid is reduced by a 7 -µµf 
ceramic condenser connected between 
the signal and oscillator grids. This 
condenser neutralizes a portion of the 
oscillator frequency voltage by return- 
ing it to the oscillator grid out of phase 
with the internally coupled voltage. 

The 1T4 and 1S5 are connected in 
the standard i.f. and second detector 
circuits common to most battery receiv- 
ers. Midget i.f. transformers are used 
throughout. The secondary winding of 
the input transformer is loaded with a 
1- megohm resistor to broaden the i.f. 
tuning. 

Impedance coupling is used in the 
output circuit to prevent plate current 
from flowing through the earphone. 

When the set is in operation, it is 
a receiver unless the "press -to -talk" 
button is depressed. A diagram of the 
complete set is shown in Fig. 2. All 
switches are in the "receive" position. 

THE TRANSMITTER CIRCUIT 
When the set is used as a transmitter, 

switching converts the r.f. amplifier and 
oscillator -mixer portions of the receiver 
to a master oscillator -power amplifier 
transmitting circuit. The first a.f. and 
power amplifiers of the receiver are 

' converted to microphone amplifier and 
modulator for the transmitter. 

While transmitting, the "push -to- 
talk" button must be depressed. The 
circuit of the set is then changed to 
that of the diagram in Fig. 3, and a 
crystal of a frequency 455 kc. lower 
than the receiving crystal is switched 
into the circuit. The output of the oscil- 
lator anode is capacity coupled to the 
grid of the 3S4 r.f. power amplifier. 
The r.f. tank coil is switched into 
the circuit and tuned by a .00014 -0 
variable tuning condenser. This com- 
bination of coil and condenser is called 
a "tank" circuit. The antenna loading 
coil is connected in a pi network tuned 
by the tank tuning condenser and the 
capacity existing between the antenna 
and housing. 

The dynamic microphone is trans- 
former- coupled to the grid circuit of the 
1S5. This tube functions as a speech 
amplifier and is resistance -coupled to 
the 3S4 modulator. 

The grid return of the 3S4 modula- 
tor is tapped into the grid leak circuit 
of the oscillator tube, to provide proper 
operating bias of the modulator. The 
a.f. choke in the plate lead serves as 
the coupling choke for modulation of 
the power amplifier. A portion of the 
a.f. output of the modulator is applied 

RADIO -CRAFT for JULY, 
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oYou know where you are in the Radio Spectrum? With a Glaub 
Xtal you can be sure. Our Xtols are ground to within .03% of 

specified frequency and guaranteed, with a temperature coefficient 
of less 3 cycles per megacycle per degree centigrade. They can't 
be beat! Attractive, convenient holders to fit any set. A custom 

built Xtal to your specifications at a standard price. 

DELIVERED 48 HOURS AFTER RECEIPT OF ORDER 

LET US PUT YOU IN YOUR PLACE ON THE AIR( 

PIONEER ELECTRIC COMPANY 
Western Distributors of Glaub Crystals 

3700 East Olympic Boulevard Los Angeles 23, California 
to the earphone to provide a sidetone 
for monitoring transmission. 

The "push -to- talk" switch is made up 
of 14 sections, which perform the in- 
tricate switching functions which con- 
vert the receiver to a transmitter. Each 
section of the switch has been given a 
letter to simplify a study of the dia.. 
grams. In Fig. 1, all sections of the 
switch are shown in the receive po- 
sition. All of the switching functions 
are evident from the diagrams. 

Many of the resistors and condensers 
of this set are mounted in small cir- 
cular "cups" that fit around the under- 
side of the tube sockets. Terminal lugs 
are mounted on the rim of the "cups" 
so that the parts may be connected to 
the external circuits. Later models aban- 
doned the cup system and used straight 
terminal strips, as shown in the photo 
on page 684. 

The transmitter is easy to adjust. A 
crystal and plug -in coil for the desired 
frequency are plugged into the unit and 
the antenna fully extended. The "push - 
to- talk" switch is held down and the 
r.f. amplifier tank condenser adjusted 
to give minimum amplifier plate current. 
The plate current is metered by remov- 
ing a jumper located at the lower end 
of the chassis. 

The receiver is tuned by inserting 
coil and crystal combinations for the 
desired frequency. The receiver oscilla- 
tor crystal is ground to a frequency 
455 kc higher than the transmitter op- 
erating frequency. The receiver is then 
aligned by conventional methods. 

(Continued on page 723) 
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INSIDE THE HANDIE- TALKIE 
(Continued iront page 703) 

DIRECTION FINDER, TOO 

In the latter days of the war, an ac- 
cessory was added to the SCR -536 
which permitted it to be used for direc- 
tion finding for locating a command post 
or unit whose location is not known, or 
for "homing" in fog or darkness. 

This is a directional loop antenna 
used in place of the non -directional 
telescoping antenna. A modification kit 
was also provided that permitted the 
operator to use external headphones. 

The loop consists of two windings, a 
single turn secondary winding and a 
four turn primary winding. The pri- 
mary of the loop is tuned by a 100 -µµf 
variable condenser. The loop assembly 
is connected by cable 'to a matching 
transformer that matches the impedance 
of the loop to the input impedance 'of 
the receiver. The matching transformer 
screws to the antenna cap stud and 
consists of a tuned auto- transformer. 
Its output lead is equipped with a clip 
that fastens to the vertical antenna. 

When the loop and transformer have 
been tuned to give maximum response 
from the desired station, the loop is ro- 
tated through 360 degrees. There will 
be two points where the signal strength 
drops to a sharp null. These points will 
occur when the loop is broadside to 
the direction of the signal source. This 
will indicate that the signal is coming 
from one of two directions 180 degrees 
apart. To determine which is the true 
direction, a "Sense Button" permits the 
body to act as a vertical antenna. Ro- 
tating the loop 90 degrees in each direc- 
tion from the null will produce a 
stronger signal in one direction than in 

(Continued on following page) 
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OSCILLOSCOPE 
CRO -3A 

EVERY service man needs this portable oscilloscope for accurate and 
rapid service work on .AM, FM and Television receivers. We list 

only a few of the many uses that make it indispensable in the modern 
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Electronic Measuring Instruments 

GENERAL j ELECTRIC 

Buy The Niagara Way!! 

Uses 

SWINGING 
CHOKE 

Swings from GO to 
n 1 . 50 to 4nf 
mils. Built by ',ange- 
d A marvelous 
hok for class 11 

modulators - While 
th0Y last 

$12,75 

.., SPEECH 
R', >.; sT' " - -- AMPLIFIER 

Thi. o. m Ito sneer II 
b. 

.s M1'uid 

Inéerrom,'gyna rk. 
- -- bon sera- 

1 phone to Claus n 

c then -53 db. 
Desids. Noise lever 

igned for use in 
Äul'u.tun.. m 

mutter. $7.95 
2 sysos and one 12s37 

DYNAMOTOR 
12 

11t 

volts input u 
delivers 233 rolls at 
00 MIN. Complete G I 
with tiller - mounted 
In ran. Ga% s 75%s31/2 
with goer .r 

$2.95 

AMERTRAN TRANSTAT 
n..i.ned for adjusting 
filament voltages. 20 a P. 

to 
e 

00 volts Ad 
iusunent may be Jackal 

fter setting. Terminates 

plug 
an aircraft Amphenol 

plug mounted in a black 
or:Lk Me case with air 
losses. 

$3.95 

ADDITIONAL NIAGARA SPECIAL ITEMS 
Class B Modulation Transformer used with Signal Generator. Navy type OAN covers 
the Collins auto-tuned transmitter. Modulates from 200 kc to 2 me, M.O.P.A. Will operate 
an 813 tube both plate and screen from 811 on batteries or 110 volts, 60 cycles. Comes 
modulators. Good for as much as 150 watts complete with 15 feet Ant. RF can be taken 
of audio at $4.95 from Probe or sectional ant. Special $42.50 
Western Electric Class B Driver Transformer Cramer Running Time Meter. 110 Volts 60 
will match 6L6 tubes push -pull to grids of cycl s -roads to 9999.9 hrs. $4.95 
any class B tubes. Limited quantity. $3.95 Choke -150 MA -10 Henry-20 Ohms $1.49 
General Electric 10 Henry, 250 mils, smooth- 807 Tubes. JAN. $1.49 
ing choke. These chokes made to very rigid 813 Tubes. JAN. $9.95 
Gov't specifications. $3.50 Hewlett -Packard Audio Oscillator #200 13. 
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Come and get them for $23.75 $75.00 
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1N6EWGYORKW6C 

N.SY. 
Send for our latest Bulletin 4C 
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"'RCA HIGH AND LOW VOLTAGE 
COMPLETE-IN- ONE -UNIT 

TELEVISION POWER SUPPLIES - $9000 

Cathode Ray Tubes 
NEW, FACTORY SEALED, FOR 

Television & Oscilloscopes 
Dumont 5BP1) $15.00 
RCA 56P4 ) with special wired sockets 515.00 
N.A. Philips 5CP1) $15.00 
Dumont 7EP4 $29.90 
RCA 9AP4 $62.50 
RCA 12AP4 $75.00 
RCA. new type. 5TP4 Projection $70.00 
NA -ALD I I polemagnal socket with H.V. wiring $2.40 
14pule Di- heptal Cinch socket with N.V. wiring $2.40 
RCA Television 5 bands switch with 5 antenna 

transformen $5.60 
GE CR Power Transformer-1700 V.. 6.3 V , 

2.5 V. $9.90 

SPECIAL TUBES, FACTORY PACKED 
6J6 $1.00 9003 $1.00 

2V3G 
6AG5 

$1.00 
9006 $1.00 

6A L5 51.75 2X2G 

$$1.50 
$1.00 

6AC7 .90 6SN7GT $ .70 
6C4 
9002 $1.00 6167GT 

S .75 

7F7 
$1.00 
$ .90 

CAPACITORS 
2 MFD. 750 V. Sprague. oil filled Capacitor $1.50 
I MFD. 1500 V. Sprague, oil filled Capacitor $1.80 
.02 MFD, 2500 V. Sprague, oil filled Capacitor S .90 
.05 MFD. 3000 V. Aerovoz, oil Oiled Capacitor $2.40 
.1 MFD, 3500 V. Cornell. Dub.. oil filled Capacitor $1.80 
.03 MFD. 7500 V. G.E., oil Riled Capacitor $3.75 

I MFD. 7500 V. G.E., oil filled Caoacitor...57.50 2x.1 MFD. 7000 V., G. E., oil filled Capacitor 59.(0 2x.15 MFD. 8000 V..Spratue.oil Riled Capacitor $9.00 
.05 

,M éD. ion V., 
Sprague. 

Oi filled Cap citorau59.06 
for RCA. G. C.. DUMONT and ANDREA Television Receivers; nee with y our order. No order less 
than $10. 

RCA Parts and Equipment Distributors 
World's First Specialized Howe In Television 

TELECTRONICS SERVICE & SUPPLY CORP. 
264 West 40th Street. New York 18. N. Y. 

Order from LAKE! 
You'll Make No Mistake! 
RADIO Cabinets & Parts 

NOW - #4 Available 

` Postwar 

2 Post 

RECORD- 
. CHANGER 

With luxurious brown leatherette portable case 
15" L x 15" W x 10" D. Latest electronic de- 
velopments make this modern record -changer 
the finest on the market today 1 

List Price $49.95 Dealer's net $29.97 

Alb blank _table cabinets f walnut veneer tn. 
following 

withre 
of 

pen 
on left front 0e. (Note: 1- has ntK ker grill.) 

S1 -B1/4-L x541" H x 4- 051.95 
32 -104a. L 025"H a S. D 52.75 
Y3 -131/v L x 7s/- H x (WV D 53.25 
37e -1O20v L x 7v N x 51/a- 0 52.50 

Shaker Opening in center of front side. 

All 
ivallaDÌeI!1.ackaPsnlowerd p 

flrlarge stock Is lined in our rátaert iloy. 

JOncOurCEMm 
.sEÌrst toJIY. 

Order our New Catalog Today! 
Oet On our mailing list! 

Drat. C 

LAKE RADIO SALES CO. 
615 W. Randolph Street, Chicago 6, III. 

Television receivers will begin to 
reach the market this fall, David Sar- 
noff, president of the Radio Corporation 
of America, told the stockholders at the 
company's annual meeting held recently. 
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INSIDE THE HANDIE- TALKIE 
(Continued front page 723) 

the other. When the loop is turned to 
the loudest signal, an arrow on its base 
indicates the true direction. The thumb 
is then removed from the "Sense But- 
ton" and the loop turned to the original 
null. The operator may then direct him- 
self toward the transmitting station by 
traveling in a direction perpendicular 
to the plane of the loop in null position. 

r 

The Handle- Talkie used as a homing device. 

430 MC WITH A 6)4 
(Continued front page 705) 

ens the radiated wave due to undesira 
ble frequency modulation. This is not 
too disadvantageous for communication 
but may be undesirable for experimen- 
tal work. For lower modulation per- 
centage, Fig. 7 may be used. 

This transmitter can be easily 
adapted to voice communication by us- 
ing some of the principles and circuits 
given in the transceiver article (May). 
It is stable and gives more output than 
can be obtained from a transceiver. 

TO R.F. OSC. 76 

OUTPUT 
TRANS 

rpm 

B+ 
Fig. 7 -This circuit gives less modulation. 

With a higher value of grid resistance 
it can be used as a super -regenerative 
receiver, but because of the type of 
construction, it is better adapted for a 
semi -fixed frequency transmitting out- 
fit. Until the final design is complete 
(at least) it is a good idea to leave a 
plate milliammeter in the circuit to 
indicate conditions. 
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Cathode Ray Tube new Gvt. Insp. 3B1 (Net 515 56.95 
Cathode R G'I SAP1. BPI. BP4 (Net $27.50) 9.95 
Rectifier new Gov't Insp. G.E. 8726 (Net 57.50) 4.50 
Rect. new G'I RCA 6665 with Millen Can. 2 for 2.90 
807 new 0'1 with SPP -3 cap. (Net 52.46) 1.95 
Eimac new VT127A aCnntn. lOOWlSOn, cs. ($19) .95 

s) new 
ó:'ó P $155fr 1.1RCA o miniature 3A4 ö1 (L.) 2 

o 0 
Simac 304TL used like new tested Std. ($50) 13.95 
Johnson socket No. 213 for 304TL new 0'1 .90 
Crystal a Holder LO drift cut froth y f. 

.2 to 10 m active . Std (dl 51.51 4 for 8.90 
Crystal mtd aircraft 1000 KC STD .02% easy. 7.20 

c 7.20 Crystal td. LA 100 KC STD .02 %!ry 
Crystal diode 1N21 a holder two ea. sets 1.25 
Co-Aaial 52672 ohm RGSa13u ble 

in 
ft. 7.95 

CO Smfd 15OOVOCwkg (LP$14.25)ab$2.8O. 2 for 5.00 
Radio Noise Filter Mallory NF1. 2 for .98 
Micro wave Ant. with co-axial onet, a mtg. brkt .95 
FM Television Rotatable UHF Radar Coupler 3.95 
Micro switch leaf type 106125V SPNO 3 for 1.00 
0.E. DW 44 R.F. Therrnorntr 0.15, 2t/a' 8' ease 3.95 
O.E. DW 52 S.F. Thermomtr 0-5A. 2 S ease 3.50 
Roller Smith 0.1 milliampere DCmeter (LPS10) .50 
GE Thermomillimtr S'c 200ma RF (LPS111) 8.98 
OE DNl Miniature li/a BC 1mal00ohma (LP$12) 3.00 

Ii !. , ... , 

lead- 1 

AC. 
duty. 

AUTOSYNS BEND' X HOBART 

Brand new gov't sealed and Inspected packed 
in overseas cans, synthro- transmitters 
115v. 60 cy. operation. Continuous heavy 
Precision accuracy made for Sun -fire control. 
Cost govt $90 each. Wt. 5 lbs. each. "TAB" 
special two for $18. 

DC Voltmtr GE 2000v 1000ohm 21/.5. case .5{8.95 
DC Voltmtr 301 Weston 10000v 1000ohms 12.95 
AC Voltmtr NA33Wstghse. 150V 21/a-S'C 2.95 
Carborundum r 111 Du rd grit hrpening stone 

F I. 0l 
.39 

) 
ea. 

. 

3 for 5l.Ó0 Same 2124 
.30 

SO to n2'stbepohlns. Ten d al AO td 1SOWV 

Eleectrolyt ó5. Tenn fedualry.OSmfd 300WV a tee 
triple .05mfd 300WV all oil cond. Value $49. TAS" special guaranteed 9.95 

Condenser WE oil 18rnfd-400VDCwkq 2 for... 2.35 
WE 115V 60Cpri, SSOVCT300Ma: SV3A. BVSA. 3.95 
Choke W'stohse cased HyLaA30ohm wt 10 lbs. 2.95 
Choke Donuan said IOHY 1/4a ISO ohm vet S lbs. 1.89 
Choke OE sed dual 3ONYSSMa3S0 ohm Ins. 

2000V 
witch 3 Da .98 13 circuits 25 amp. ate. 2 for... 

Xtal holden CP3 m lete ready for Xtal 8 for 1.00 
Xtal holders WE 6t any Xtal plete 3 for... 1.00 
Heineman magnetic Ott bkr 0.5A. 3A. 20A .. .97 
Relay sere sigma SAN S00ohm 3.5ma. SPOT.. 3.25 
Relay gen. WE 3500 ohms SPDT SA ets .97 
Relay interlock CPST 130V0OCY. 30 to 120A 
OE(L1540) ta Stop switch 2 Button (LP$2.25) 7:79 
Cond. 0E pyranOl 3mfd 1000VDC wkw 2 for 2.50 
Oscilloscope Conversion Kit SC C 1a ntana all 

parts for sweep circuits and Changes 15.75 
b Additional engraved dialolates 3.75 

Complete Kit all parts and dialolates 16.50 
3 for 75 condition used like new 1 f ea. (2) .57 
Tool hose, used LN N duty 19.7.7.31" ($4.95) 1.89 
Raytheon 135V6OCPri 2 SV 11 Agee new (22.30) 3.25 
Combination New 2RCASBSA' 3 Raytheon `rest. 5.90 
W.E. Crystal 1021 sealed In lead 2 for 1.23 
W.E. 1N22.2forl.50. 1H232rort.801 ea (3) 1.98 
Cond. 

same 
pyranol 4MFD- SOOVDC wkg. 2 for 1.90 

Cable 30cond 
Condsr25MMF6Solar SbOOV e.k2. 

wire 
521) 39e.: 31or 1.00 

Resistors 100 a 't V a1W 57 50 to 1 megohrn 2.50 

cportable UHF transceiver to 9.95 
McElroy practice s 

e 
uk (S180) 22.50 

New W.E. C422 Oscilloscope 
in trunk 

gtd .. 65.00 

$I Min. orders FOB. N.Y.C. Add Postage all orders 
and 25% deposit. WH ltehall 3.3557. Send for cata- 
log 300. Don't wait. rush orders as a uantltIee are 
limited. Buy thru "TAB" and save. 

"TAB," Dept. RC7 
7.A Church Street, New York 6, N. Y. 

Radio and Phono Kits 
5 -Tube Super Het KR & Cabinet -less tubes -413.75 
AC Phono Amplifiers-615- 6e5-6V6. less tubes 6.75 
AC. DC Phono Amplifier-less tubes ......... 4.75 

Tubes for above available 

TECHNICAL RADIO LABS 
341 WILSON AVE. BROOKLYN 21. N. Y. 

IMMEDIATE DELIVERY 
SPECIAL VALUES 

PHONO O AMPLI 
SR- 3.T,ube 

AC -OC, Complete.. 
8.55 

By PASS COND. KIT -20 Ae,'td .95 
RESISTOR KIT -30 Ast ld 113 to I Watt .94 
DIAL CORD KIT -100 Ft. Asa'td A 6 Springs 1.19 
LOOP ANTENNA (High Gain) .59 
ANT. a OSCIL. or ANT. A RF. COIL SETS .69 
OUTPUT TRANS. 2000.3 or 7000.3 Ohms .59 
CRYSTAL ICKUPS -I ta 02. ..... 2.79 

Write Toda for Bargain Bulletin 
RADIO DISTRIBUTING CO.. Pas/Welts 18. Cal. 

RADIO -CRAFT for JULY, I 9 4 6 

www.americanradiohistory.com


