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= e e o e m e — MAIL ENTIRE COUPON NOW! = ==

OF THESE SUFERB HIGH-FIDELITY

12" COLUMBIA » RECORDS

If you join the Columbia i3 Recard Club new —and ogree

1o ocoept as few o3 4 welection during tha caming 12 manihs

ES! You may have, FREE, ANY 3 of these best-selling

12" Columbia @ records. We make this unique offer

to introduce you to the money-saving program of the
Columbia @ Record Club ... a program that selects for
you each month the greatest works in every field of
music —performed by the worid’'s finest artists and orii-
liantly reproduced on Columbia @ records.

HOW THE CLUB OPERATES

To enjoy the benefits of this program —mail coupon, in-
dicating which of the four Club divisions best suits your
musical taste: Classical; Jazz; Listening and Dancing;
Broadway, Movies, Television and Musical Comedies.
Each month you will receive free the Club Magazine,
describing current selections in all four divisions. You
may accept or reject the monthly selection for your divi-
sion ...or take records from the other divisions. This
unique advantage assures you the widest possible choice
of recorded entertainment. Or you may tell us to send
you NO record in any month. Your only obligation is to
accept as few as 4 selections from the almost 100 ‘that
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FREE BONUS RECORDS GIVEN REGULARLY

The 3 records sent to you now represent an “‘advance’’ of
the Club's bonus system—given to you 2t once. After you
have fulfilled your membership obligation by purchasing
four records, you will receive an additional free Bonus
record of your choice for every two additional Club
selections you accept. Bonus records are superb 127
Columbia @ records —the very best of the world-famous
Columbia @p catalog. Because you are given a Columbia
@ record free for each two records you purchase, mem-
bership provides the best buy in records —anywhere.

Indicate on the coupon which 3 records you want free,
and the division you prefer. Then mail the coupon at
once. You must be delighted with membership or cancel
it by returning free records within 10 days.

will be offered during the next 12 months, and you may
cancel membership at any time thereafter. The records
you want are mailed and billed to you at only $3.98
plus a small mailing charge.

COLUMBIA @ RECORD CLUB,
Dept. 676, 165 West 46th St.,
New York 36, N. Y.
Please send me as my FREE gift the 3 records indicated here: (Select
the records you want by checking the 3 boxes in the list at the right)
.. and enroll me in the following Division of the Club:
{check one box eonly)

[ Classical [] Listening and Dancing O Jaxx

[1 Broadway, Movies, Television and Musical Comedies

Each month you will send me.the Columbia @ Record Club Magazine
which describes the records offered in all four Club divisions. I have
the privilege of accepting the monthly selection in the division checked
above, or any other selection described, or none at all. My only obliga-
tion is to accept a minimum of four records in the next 12 months at
the regular list price plus a small mailing charge. After accepting 4
records, 1 will recelve a free Bonus record for every two additional rec-
ords I purchase. If not delighted with membership, I may cancel within
10 days by returning all records.

Name. . ......... .o
(Please Print)

Address. . ......... 800000000000 000000000000 0000000008080000A0000 4
(}750000060000800000000006000600000000300 Zone. .. .State...........

CANADA: Prices slightly higher. Address 11-13 Soho St., Toronto 2B

If you wish to have this membership credited to an established
Columbia Records dealer, authorized to accept subscriptions,
please fill in the dealer’s name and address also.

Dealer's Name. . ... ... iviniiierrenerrorrososesnsossnrnnsss

Dealer's Address. . . ...............000vnuen 000000 00000000000000a 48-3

coLuMBIA (Ip) RECORD CLUB

165 West 46th St., New York 36, N. Y.

® “Calumbia”, , Q Marcas Reg.
—— -—

CHECK THE 3 RECORDS YOU WANT;

O Tehaikovsky:
Nutcracker Suite;
The Sleeping
Beauty Ballet

Philadelphia Orches-

tra, Ormandy, cond.

[J Day Dreams

Doris Day sings 12
popular songs—includ-
ing Sometimes I'm
Happy, You Go To My
Head, etc.

O King of Swing;Vol. |
Benny Goodman and
Original Orch., Trio
Quartet. Ridin’ High,
Moonglow—9 more.

[ My Fair Lady

Percy Faith and his
Orchestra play music
from this hit show.

O Brahms: Double
Concerto; Variations
on aThemes by Haydn;
Traglc Overture

Stern, violin; Rose,

‘cello; N. Y. Philhar=~

monic, Walter, cond.

[J Songs from Walt

Disney's Magic Kingdom
12 happy songs from
famous Disney films.

WWW akherieaaadiahictary com

[J Cencert by the Sea

Erroll Garner — re-
corded in an actual
performance at Car-
mel, Calif.—playing 11
numbers — Red Top,
Where or When, etc.

[ Levant Plays
Gershwin

3 works—Rhapsody In

Blue; Concerto in F;

An American in Paris.

[0 The Voice

Frank Sinatra in 12
songs that first made
him famous — Lover,
Fools Rush In, etc.

O Rimsky-Korsakov:

Scheherazade
Philadelphia Orch.,
Ormandy, conductor. A
superb performance of
this exotic score.

[ Music of Jerome
Kern

Andre Kostelanetz and

his Orchestra play 20

Kern favorites,

[J Jazz: Red Hot & Cool
Dave Brubeck Quartet
In Love Walked In,
The Duke—5 more.
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A beautiful home
for your
high fidelity components:

: " E- ‘ v{ 3 F i -
with the new MODULAR Series “100”

VERSATILE!
FROM 5 BASIC UNITS — DOZENS
OF BEAUTIFUL COMBINATIONS!

FINE FURNITURE!

Birch hardwood which accepts &
finish to match your fine furniture.

FINISH OR ASSEMBLE!
Anybody can do it. Complete instructions
. ..every piece clearly lettered . ..

all materials supplied.

EQUIPMENT CABINEY  SPEAKER ENCHOSURE RECORD CAEINEY

Mom |oo Hojds record Model 110. Bass reflex Modsl 120, Taree
7 tape recorder, for speaker ap fo 127 separated  starage
mp!lfer with dweeter to 'v'x12%, sectfons.
Kit $39.50 Kit $39.5C Kit $24.50
Assembled $48.50 Assembied $48 50 Assembled $31.50

SEE your high fidelity
dealer. WRITE fer the
Customized Cabinet
Guide.

Fine modular hardwood furniture in kits,
or as assembled units ready to finish

..planned to go together in dozens of interesting
ways. Equipment cabinets are engineered by audio
experts to protect high fidelity mechanisms. The speaker
enclosure is acoustically right, artistically in keeping,
and mechanically correct. Start now to build your own
grouping with River Edge modular units. You'll have a
custom-look job that will fill you with pride.

PLAYER CABINEY 60 BENCH

Modet 130. Holds record
changer, transcription
turntable with 127 arm;
or tape deck.

Kit $24.50
Assembled $31.50

Mode! 140. SuPports the
uaits shown. 4 wooden fegs
with brass ferrules.
it $39.50
Assembled $48.50

RIVER EDGE SALES CORP., Dept. VB-357
Port Washington, N. Y.

Please send Customized Cabinet Guide,

Name. ]

Address.

A quolity-endorsed product of the B.1.C. Group

City. Zone. State

cesccccewrmccccssssonssanasnonvaced

POPULAR ELECTRONICS is published monthlv by Ty Zifl-Davis Publishing Company, Wlilliam B. Ziff,
1953), at 84 E. J.ake St., Chlcago 1, 1ll. Entered as second class matter Au st 27, 1{)“54‘ t the P Lo}
SUBSCRIPTION RATES: One year U.S. and possessions, and Canada $4.00 & i 5 A CTE S T

countries $5,00. '

Chairman of the Board (19486-

Pan-American Union countries $4.50, ail other foreign
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Industrial Flectronics

INT

He GREAT S

.

Young men and Clder men prepare for
OPPORTUNITIES IN ELECTRICITY - ELLCTRONICS

Whether 17 or up to 45 years of age, don’t be
satisfied with a ““no future job.”” Train the Coyne
way for a better job in Electricity-Electronics—a
field that offers a world of opportunities now and
i the years afhead. In industry—in the home—
Electricity and Electronics are playing a vastly
greater role than ever before. New developments
and fabulous growth are creating increasing job
opportunities.

AUTOMATION ELECTRONICS—one of the more recent appli-
cations of Industrial Electronics to manufacturing processes

~—promises to create additional demands for trained Electri-
cal-Electronics men such as we have never seen.

YOU TRAIN IN CHICAGO-—Learn the easier practical way
in shops of Coyne in Chicago. Shop work plus technical train-
ing. No advanced education or previous experience needed.
Liferime Employment Service to Coyne Craduat=s.

START NOW-—PAY LATER VETERANS OR NON-VETERANS

New liberalized credit terms and Coyne training i3 offered to Veter-
Finaace Plans. Part-time employ- ans and Non-Veterans alike. We'l}
ment service to students. Help in send Bulletin giving full informa-
making housing arrangen:ents. tlon. Send coupon for details.

Training in Refrigeration ond Flectric Appliancss can be included.
rY - F PRl = 1

i 3

& 2 & N
2, You're shown how to do
itby trained instructors.

3, Yot do the jobs yorull
an finest equipment.

1. You are toid the how and
why of each job.

B.¥.COOKE J2., Prosident 5 FOUNDED 1893
ELECTRICAL SCHOOL

AT icall Trade ) Operatzd Not For Profit
500 S. Paulina Street, Chicago, Dept. 27-71H
ELECTRICITY o RACIO o TELEVISION o REFRIGERATIOM ¢ ELECTRONICS

February, 1957

» ey

ON REAL EQUIPMEN

1.COYNE

OF

LARGEST, OLDEST AND BEST EQUIPPED
SCHODOL OF ITS KIND IN U.S.

Thiz five story Chicago
bull-iing s occupied en-
tirely by Coyne. Five big
flooss of Classrooms and
Massive Equipment.
Thc 1sands of successful
mer. have trained
Coyie during past
years. There ts no substi-
tute for Coyne's wealth
o e>perience.

; S o L e
TELEVISION—RADIO—COLOR TV
Great opportunity for a good job or vour own business in one
of America’d fastest growing industries! New stations by the
hundreds . . . new sets by the millions . . . and now Color TV
. all means greater opportunities in Sales and Service.
Separate courses In Radlo-Television or In comblnation with
Electricity-Elecironics available. Coupon brings detafls.

Mail coupon for bi free book!

48 Page Illustrated Book, “Guide to Careers”
gives you all the facts, answers your questions.
Whether you prafsr Eiectricity-Electronics or Televi~
sion-Radio this book describes all training offerad.

All information will come by return
mail. No obligation and no sales-
man will call, so send coupon now!

‘ELECTA,
“TerevisTLY

iy, o |
SOV NE |

Thicay
VISiGw .,

Lgc {
fitipeat ane |

e e e e e e -'
| Coyne Electrical Schoel, Dept.27-71H |
| 500 S. Pauline St., Chicage 12, Ul l
| Send BIG FREE BOOK and details of all training |
| you offer. However, I am especially interested in l
l [J Electricity-Electronics O Television-Radio l
: Name . :
: Address. |
i
| Ciy State__ f
' {7 understand no Salesman will call.)
]

WWW ammedocaaradiehigtery com
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More Than
100,000 Experimenters
Have This Popular
Raytheon Transistor Book...

and they’ll be sure to

want the NEW BOOK...

“RAYTHEON
TRANSISTOR
GUIDE

For Experimenters”
It’s all new — jammed with new Transis-

tor applications and information that
tells the complete Transistor story.

Excellonce en Eleclronées

RAYTHEON MFG. CO.

Receiving and Cathode Ray Tube Operations
Newton 58, Massachusetts

DEPARTMENTS

Letters from Our Readers...... ko 0 5D .0 0 5 5o o
POP‘tronics Bookshelf. ... ... . ... ... ... ...
CarlRF erryieans = p i saimbibea T e o John T. Frye
Tips and Techniques...... .. o P PD oo
Tuning the Short-Wave Bands. ...Hank Bernett
The Transmitting Tower. .. ...... Herb S. Brier
Transistor Topies........ Andahaean Loy Garner

After Class..............

COMING NEXT MONTH (MARCH)

MARCH

E POPU I-AR 957

{ELECTRONICS

(ON SALE FEBRUARY 21)

The cute WAVE that will be fooking at you
from our March cover gives an indication of
our lead feature story—it discusses women in
Naval electronics. If you have any sisters or
daughters that are likely to enter military
service, they will certainly find this actual case
history very interesting.

Held over from our February issue is the
transistor checker and FM commercial sifencer.
Then we are adding construction projects on
an infra-red photocell system that defies de-
tection, a voice alarm gadget, an “intelli-
gence’ tester and, finally, W6SAl's 21-mc
transmitter for the new novice ham. Hi-fi fans
will be pleased to see a three-way crossover
network construction article, plus other im-
portant articles.

IN THIS MONTH’S

RADIO & TELEVISION NEWS

(FEBRUARY)

Transistorized Amateur Transmitter — 45,000
Miles-per-Watt

Balcony or Orchestra—Which Loudspeaker?

A Simplified Automatic Tone Compensator

Subminiature Construction Techniques for the
l Home Builder

Always say you saw it in—POPULAR ELECTRONICS

WWW aknrerieanradiahictary com
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77 Direct Imports -
afyee CAMERA DIVISION,, "oV § 74%
- ) Importer’s profits 3? 13-507

PORTABLE 35MM TABLE

VIEWER & PROIJECTOR

Use it as a table viewer or wall projector at home—school—club—sales meeting, Projects a
sharp direct view image from color or black and white 35MM slides onto a self-contained
%" x %” ground glass screen, or, if you wish, project your slides on a light-colored wall
or projection screen and enjoy a 10 8q, ft. pleture with the same sharp focus. Magazine
holds 36 slides that change with the flick of a lever, Compact steel case with carrying
handle measures 10” x 7" x 3%” deep. With standard 100-watt prajection bulb, F3.5 iens,
projection mirror, view screen, on-off switch, line cord and instructions., For 103-115V.

F-276—Shg, Wi, 5 108, ,..0o.enn. E 2 s M BrYN: B s - bR - - Net 23.50

COMZLAE:AEERS:EREO TWIN-LENS
FOCUSING REFLEX

® With Flatsh Unit
Two F3.5 Coated Lenses

® 3D Viewer—Frames
9 Speeds: to 1/200 Sec!

® lLeather Case—Straps
Precldskin, couplfdh focusing a%;ezas! 11‘3‘5/80
1. fctures or 8 stereo pairs | coated lenses with stops to , glve ex-
’il;lalz%slo:sorsmgci gnduwhhe‘ Uses standard | cellent definition. Buillt-in flash synchron-
127 film. Matched, coated 45MM flxed focus ézatdlon b(lstan(}ard PC ktetrmlsngl)tnnd stzén-
lenses with F8 snd F16 stops. Bulilt-in ard cable release socket, utter speeds:
flash synchronization. Shutter cocking lever | 1/200, 1,100, 1/50, 1/25, 1,10, 1/5, 1,2,
prevents double exposure. Light weight 1 sec. and bulb. FUNP of finger erects or
body covered with black leatherette and | closes hood of greund glass viewer with
trimmed_with brushed aluminum. Genuine | magnifier. Alse has bullt-in sports findet,
leather Eveready case with straps. Shpg. | Rugged, all metal covered case has tripod
wt., 3 lbs, socket., Takes 12, 24 x 2% plctures from

F-178—Complete Camera and Kit Net 9.95 | 51andard 120 roll flim. Shpg. wt, ¢ 1bs.

Frames for Steres Viewing. F-205—Less Case.............. 1\_et 19.49

F-210—Pkg. of 12..........one Net ,39| F-206—Leather Eveready Case..Net 3.9§
’ i . F-207—Above outfit with Collapsible

Flash Gun...........

35MM CAMERA
COUPLED RANGE FINDER

LAFAYETTE ‘‘RANGEFINDER 35"
9 Shutter Speeds . . . to 1/300 Second!

Check these features and compare Lafayette’s price with any other
F2.8 trand. Fast F2.8 coated lens and extra-wide lens aperture for brilliant,
sharper full color or black and white pletures even in poor light.
Sight and focus through combined range-view finder. Fully synchronized
at all speeds for class F', M and electronic flash. Speeds from 1 sec to
1/300th. Rapid advance sets shutter, counts exposure and transports
film. Bullt-in delayed action timer, Automatic exposure counter and
film stop. Hi-speed rewind with folding lever. Standard accessory shoe
on top-filn tyve indlcator. PC flash terminal. Takes 20 or 36 ex-
posures. All metal body with brushed chrome trim, black leatherette
covering. Shpg. wt., 3 lbs,

F-196—Camera, less Case................... DBOOO - .....Net 34.95
F-197—Leather Fveready Case...............u.... ......Net 3,95
F-198—O0utfit above with Folding BC Flash Gun ....Net 41.85

lafayed€ . 165-08 Liberty Ave.
Radio " jamaica 33: N. Y.

o

FOLDING BC POCKET FLASH

| I
_DEPT 1
Unique, pocket size flaxh gun that folds ! Please ship following: |
ldilkae al fan Eol 4”ﬂx 2”.h Erﬂc{)ebnltd‘i%” l eas P 90 I
mete: metal reflector - i
15h o eliminate not amts. ot onn: I O 35mm Viewer 23.50 O Stereo Outhit 9.95 |
R}glz:’tégnbg?{eriureﬁr: a:nlgl Ilﬂgi)llt \ioltn[gei 1 O REFLEX 19.49.. CICASE 3.95 (outht w/Gun 26,39 |
Y cas with bu S
gmp. é)julsb! g)igctotr a;d 3ntlension %ckg? | gai:;" Camera 34.95(10utfit w/Gun & Case........ 41.85 |
as adiusta standar: L it 5
flash accessory clipxs. U;wzss;‘t’:ndgrd bnayl3 I F A e DCOMPLETE CATALOG (FREE) '
onet base flash balbs. Exposure gulde ] q |
BE il ooy, s 5 2 R e .
en. g. wt. 3 o, A

F-209—With Leather Case....Not 3.99 i Send €.0.D, 1 enclos2 20% deposit \
BOSTON 10, MASS., 110 Federal ST S T . !
100 SIXTH AVE. "['1“1[1 ".l S NAME e mp e e s e s e e e e e R e e TR L e et Lt a e |

i RK. N.Y PLAINFIELD, M. 1., 138 W.Second $1.
anordlon BROKX 58, M. Y., S42 € Fordham Rd. LY L{33M 5 w |
February, 1957 7
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BUILD THE

BEST

AND SAVE!

Printed
Wiring

Fascinating knight-kit

TRANSISTOR RADIO KIT
Model $-765 Experiment with the
only marvel of transistors!
Printed circuit mount-
$ 35 ing board simplifies
assembling. Just
mount components,
solder a few connections and enjoy ex-
cellent AM broadcast reception. Com-
pact; fits in palm of your hand, oper-
ates from single penlight cell that lasts
for months. Complete with all parts,
transistor and penlight cell, Easy to as-

semble. Shpg. wt., 2 lbs,

Model 5765, Net only . ... .. $4.35
$-266. Accessory kit; 4000 ohm double
headphones and all parts for outdoor
antenna, Net.................. $3.15

knight=kit TWO-WAY
INTERCOM SYSTEM KIT

Model $-295 Easy to build—ideal

ol ‘or home or oftice. Con-
nly sists of Master and Re-
$ 75 mote unit, each with
press-to-talk switch.
Remote can beleft
“*open”’ for distant answering or baby-
sitting. In “closed” position, Remote
remains private, but can be called and
can originate calls. High-gain 2-stage
amplifier and 4" PM speakers. With
tubes and 50-ft. cable. (Up to 200-ft.
may be added.) Each unit 43{ x 614 x
434”; antique white finish. For AC or
DC. Easy to assemble. 7 lbs.
$14.75

$-295. Netonly.............

oo

you get the most for your money when you build

ALLIED’S .w» knight=kits

% You get maximum value for your kit dollar
% You get advanced design and top performance
* You get easiest-to-follow instructions for assured success in the finished equipment

BUY WITH CONFIDENCE FROM THE PIONEERS IN ELECTRONIC KITS

knight-kit ‘SPACE-SPANNER”
BANDSWITCHING RECEIVER KIT
Model $-243 All-new 2-band receiv-
onl er, easy to build—a
y great value. Band-
s 95 switch selects thrilling
short wave, including
amateur, aircraft, po-
lice and marine radio (6 to 18 mc), and
standard broadcast. Highly sensitive
regenerative circuit. Has 4” PM
speaker and beam-power output for
strong volume. Kit includes calibrated
panel, punched chassis, all parts and
tubes (less cabinet). Easy to build.
7x 1015 x 6”; for110-120 v. 50-60 cycle
AC or DC. Shpg. wt., 415 lbs.
Model $-243. Net only . ... .. $15.95
$-247. Matching cabinet for above $2.90

knight-kit TRANSISTORIZED

ELECTRONIC 10-IN-1 LAB KIT

Model Y-299 Sensational—work
onl with transistors!
Y Assemble the basic
$ 45 parts once, then com-
plete project after
project (10 in all), just
by plugging leads into proper jacks on
printed-circuit board—no wiring
changes needed. Make tbe following:
AM radio; amplifier; wireless broad-
caster; code practice oscillator; elec-
tronic tiner, switch, flasher; voice-
OEerated, capacity-operated and
photoelectric relays. Includes all parts,
2 transistors, battery, headphone, in-
structions for projects. 3 lbs.
Model Y-299. Netonly. . ... ... sl 5.45

% You get premium quality parts
% You get exclusive new features

knight-kit ‘RANGER II”

AC-DC SUPERHET RADIO KIT
5 Build this top quality
MOdells D table modelradioatlow
only, cost! Tunes full AM
$ 25 broadcast, 540 to 1680
kc (includes police
calls). Features Alnico
PM dynamic speaker; automatic vol-
ume control; sensitive Superhet cir-
cuit; handsome plastic cabinet. Easy,
step-by-step assembly. Complete with
punched chassis, all parts and tubes,
speaker and smartly styled bakelite

cabinet (6 x 9 x 5”). For AC or DC.
Shpg. wt., 8 1bs.

Model $-735. Net only . ......$17.25

IDEAL KIT FOR THE HAM

g Model $-255
only

$3895

= s
knight-kit 50-WATT
CW TRANSMITTER KIT

Compact, value-packed, low-
power rig. 50 watts input to 807;
6AG7 oscillator takes crystal or
VFO; bandswitching covers 80,
40, 20, 15, 11-10 meters; pi
matching network eliminates sepa-
rate antenna tuner; clean cathode
keying of oscillator and final; ex-
cellent TVI suppression; meter
reads plate or grid of final. With
all parts, tubes, wire, solder and
instructions (less key and crystal).
8Yax11Vx8%".18 Ibs.

Model 5-255. Net only. $38.95

tp RAD|Q100M: WESTERN AVE., CHICAGO 80, ILL.

Always say you saw it in—POPULAR ELECTRONICS
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YOU BUILD THE BEST AND SAVE MORE WITH kn

knight-kit
VIVM KIT

with printed
circvit board
Model F-125

w* 2475

Easy to buud. Reads peak-to-peak.
1% resistors. Balanced-bridge push-
pull circuit; 434” meter, 200 microamp.
Ranges: AC peak-to-peak volts, 0-4-
14-40-140-400-1400-4000; AC rms v.
and DC v., 0-1.5-5-15-50-150-500-1500;
ohms, 0-1000-10K-100K, 1-10-100-1000
megs; db scale, —10 to +5. Zero-
center scale; direct-reading db scale;
polarity reversing switch. Ready to
build. 734 x 5% x 434". 6 lbs.

Model F-125. Net only. .. ... . $24.95

F-126. High Voltage Probe......$4.75
F-127. High Frequency Probe. .. $3.45

_

knight-kit
20,000 OHM/VOLT

VOM KIT
Model F-140

°n|v$2 950

Low cost 32-range VOM. Features
414” 50-microampere meter; 19, pre-
cision multipliers; 29, accuracy full-
scale deflection. Ranges: AC, DC and
output volts, 0-2.5-10-50-250-1000-
5000; Resistance, 0-2000-200,000 ohms
and 0-20 meg; DC ma, 0.1-10-100; DC
amps, 0-1-10; Decibels, —30 to 463
(6 ranges). Black bakelite case, 634 x
534x33{". Readytobuild.5lbs.

29.50

Model F-140. Net only. ... ... $
knight-kit

‘IN CIRCUIT”
CAPACITY
CHECKER KIT
Model

F-119 only$125°

Remarkable unit checks capacitors
while they're still wired in the circuit!
All you do is press a button—and the
“magic eye” shows opens and shorts.
Tests opens and shorts on capacitors
of 20 mmf or greater, even if in parallel

73

Model §-755

TR T

BUILD YOUR OwWN qQuALitY HI-FI an

only$44 50

Distortion: 0.15% at 25 watts. Speaker Outputs: 4, 8 and
16 ohms. 61 x 14 x 9”. With all parts, tubes, instruc-
tions; ready to build. Shpg. wt., 27 lbs.

Model 5-755. Net only.......

NN

D SAVE!
knight-kit LINEAR-DELUXE

BASIC 25-WATT HI-Fi
AMPLIFIER KIT

Custom quality at very low cost. For =

use with any tuner or preamp with full
set of controls. Deluxe features:
Chrome-plated chassis; potted trans-
formers and chokes; printed circuit
wiring board; balance and damping
controls. Output: 25 watts. Response:
+0.5db, 10 to 120,000 cps at 20 watts.

............. $44.50

§-759. Metal enclosure for above; black finish. . ..$4.25

Model S-753

$9350

knight-kit 10-WATT
ECONOMY HI-FI AMPLIFIER KIT

“True Hi-Fi at lowest cost. Only 0.5 volt

drives amplifier to full 10 watts output!
Response: 41 db, 30 to 20,000 cps at
10 watts. Distortion: less than 0.5%,
at 10 watts, Chrome-plated chassis is

unched for preamp kit listed below.
R’Iatches 8-ohm speakers. With tubes,
glkl) parts, easylibnstructions. 7x13x6”

pg. wt., 14 lbs.

Model 5-753. Net only. ...... $23.50

$-235. Preamp kit (for magnetic cartridges). ... . $3.10

i $-757. Metal enclosure for above; black finish. ... $3.95

Model $-750

i $3575

2

ALL PRICES NET F. O.B. CHIC

ALLIED

AGO ¢ EASY TERMS

ALLIED RADIO CORP., Dept. 079-B7

knight-kit 20-WATT
LOW COST HI-FI AMPLIFIER KIT

Delivers deluxe Hi-Fi sound. Includes
built-in preamp; inputs for magnetic
cartridges, etc.; record compensator;
bass and treble controls, etc. Response:
+1 db, 20-20,000 cps at 20 watts.
Speaker Ouiputs: 4, 8, 16 and 500 ohms.
Chrome-plated chassis, 734 x 13 x
834”. Wit aléspla’;ts, tubes and easy
instructions. S,

Model 5-750. Net only. . .....$35.75

$-758. Metal enclosure for above; black finish . ... $4.15

g SRR S o

RADI

with a resistance as low as 50 ohms. ' 100 N. Western Ave., Chicago 80, llf.
Complete; ready to build.5 1bs. . .
Model F-119. Net only. . . . . ) 512.50 I Ship me the following KNIGHT-KITS:
Quantity l Description Modei Price
|
FREE CATALOG | [ ]
Write for our special supple- I T
ment featuring dozens of ]
Ni -KI i -
;:;e;e:: Ing:lrm'ilr;r:, é:ﬂ:: I 3 enclosed. For parcel post, Include postage {expresr is shipped collect).
ist Kits and Amuh;ur Kits. I [J Send me your FREE Supplement covering all. Knight-Kits.
Send for it!
I Nome.
= ” P —— Address
ORDER NQW City Zone. State

February, 1957
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LETTERS

FROM OUR READERS

The SRF “Affair”

® For those who haven’t learned the value of
continued POP’tronics reading, as I have, I would
suggest looking at page 52 of the October, 1956,
issue. They will find there the frequency and
location of SRF (as requested by readers Cooke
and Lingbloom in December, 1956, page 26).
A. A. Roiuixs, KN6UHB
Happy Camp, Calif.

® What's all this fuss about? Gosh, for only
25 cents, vour readers can obtain from the Super-
intendent of Documents, Washington 23, D. C,
a copy of “Airman’s Guide,” which lists all these
so-called mysterious stations.
CuarLes LoCKE
Oakland, Calif.

B The Superintendent of Documents can supply a

“Flight Information Manual” (55 cents) listing

aircraft beacons. It also contains other informa-
tion that the readers might want.

Joun R. DiLping, WSNPP

Columbus, Ohio

B I can offer your readers an answering service on
these calls. I have complete information on light-
ships, navigational aids, beacons, etc. I also have

a list of US. ships and yachts. All T ask is that

the reader writing me enclose a self-addressed,
stamped postal reply card.

Wape H. WiLriams

2327 Whepling Street

El Paso, Texas

The identification of SRF produced an ava-
lanche that was unprecedented in the history of
POP’tronics. It is impossible for us to acknowl-
edge the vast number of letters and cards. They
were all appreciated and we hope the information
above will stave off further inquiries.

War Surplus Conversions

8 Please publish material on how to convert an
Army surplus receiver called the BC-459.
(Name Withheld)

® [ have a BC-187A Army surplus transmitter.
How can I modify it to cover the Novice bands?
J. BUTLER

New York, N. Y.

If this were the vear 1947, we would probably
give thorough consideration to publishing articles
on war surplus radio gear conversions. A survey
we have made of the available pieces which can
be purchased by the radio novice clearly indicates
that there is not enough “good stuff” to go around,
so we prefer to publish conmstruction articles using
all new radio parts.

We might indicate, however, that there are twe
possible sources of information on war surplus
gear. Editors and Engineers (a publishing com-

BUILD YOUR OWN E/edlio)bree Hi-FI SPEAKER CABINET!
Assemble a Unique Corner Folded Horn

Electro-Voice KD Kits make it easy to build any of seven multi-
ple-speaker high-ﬁdelity speaker enclosures. Kits contain every-
thing you need, pre-cut, partially assembled pieces, glue, screws.
Priced from $26 (the Baronet kit) to $118 (the incomparable
Patrician Kit).

Illustrated, step-by-step instruction books, 75¢ to $1.50, Finishing
kits, $5. Decorative metal trim kits, $4.80 to $12.

E-V’s BUILDING BLOCK PLAN

Here’s how to step-up from a single speaker to a multi-speaker
high-fidelity system one economical step at a time! Start with an
Electro-Voice coaxial speaker, add matched components as your
budget permits.

Hear what you can have: See your Electro-Voice Dealer, dial the

E-V Systems Selector and listen to the improvement as each com-
ponent is added to your basic speaker.

Model KD 6,
The Aristocrat

YR=\T ‘i”“““‘
L T LY %k iy T =l T T E-' ;J
Model KD 1, Model KD 3, Model KD 2, Model KD 4, Model KD 5, Model KD 7,
The Patrician JV The Centurion  The Georgian The Regency The Empire The Baronet
ELECTRO-VOICE, INC. BUCHANAN, MICHIGAN Write TODAY for

Canada: E-V of Canada, Ltd.,, 1908 Avenue Road, Toronto, Ontario e
Export: 13.East 40th Street, New York 16, U. S. A. Cables: ARLAB Bulletin E72

Always say you saw it in—POPULAR ELECTRONICS
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...To prepare
for a profitable future in
the big opportunity fields of

TELEVISION

RADIO - ELECTRONICS

“DO-IT-YOURSELF” TRAINING 1 ’
You get mony shipments of high-quality parts, Read these SImp|e ABC S on
You perform over 300 PRACTICAL projects, includ-
ing building your own test equipment: A Vacuum how YOU can ge1. started
Tube Voltmeter and a 5 inch Oscilloscope. You Maybe you have heen envying the man with a good
KEEP these high-quality, commercial-type instry- future in Television-Radio-Electronics—and thinking
mentf to help you earn money during your training that's not for you. But, if you are 17 to 55, maybe it

and you can use them later on your job. No need
to buy such costly equipment when you start
out in this field.

YOU GET CLEAR INSTRUCTIONS
You just ought 1o read the text of DTl lessons!
The words are easy to understand. The direc-
tions make everything clear. There are lots of

is! You don't need previous technical training nor
advanced education. You den’t have to quit your job
and leave home. A lot of men are taking our program,
getting ready for good jobs or to start their own busi-
ness. Many are married. Quite ¢ few are over 40.
Many of them never finished high school. What

pictures and diagrams, many placed on handy is holding you bf::k? All you have to do is fill out the

“fold-out™ sheets that stay alongside the ex. coupon, send it in o us and we will tell you how we

planations. You read it, you see diagrams have trained many men like ycurself and helped

§ without a lot of flipping back and forth. them get started toward real jobs with good money
S and o fine future.

NOTHING LIKE DTi— HERE'S WHY for 26 o x6 Y!AdRS PI:OO'; .

. 3 A . or y2ars we have trained men for better jobs right in their

2:;',,?:'.?{fg’é‘};‘oﬁ:;f.‘.'h,'gj"‘,':f :‘;v":: own homes, This firsi-hand experience im helping thousands of

meh brings a great ndvantage to men like you:—training

movies yourself, and check your read- il ) AW dasioned for REAL RESULTSE

ing ond “doing’ by seeing many basic

¢ principles in oction on @ screen. You TRAIN IN WELL-EQUIPPED LABORATORIES
p can repeat any film several times until If you can come to Chicago, you can get nll your trainlng in our
you are sure you ‘‘get it."" big, modern training laboratories wheve friendly instructors
With the "ELECTRO-LAB" you copy work closely with you as you use much vaivable equipment
a hookup like tracing a picture on similar to that found in the industry=—ewen including aur Tele-
tissue paper! The vision and Radlo studio cameras, monisors, microphones, eic.
diagrams you fol- Send the coupon for details.
o cheinor WE HELP YOU GEY STARTED IN THE FIELD

a sheet of clear
plastic. You mount
the parts, wusing
spring clip con-

DeVry Tech training in Television-Radis-Elecironics turns out
a man that knows his business! Many =mployers all over the
United States and Cancda are aware of th.at. Our EMPLOYMENT
SERVICE is in close contact with many raen who do the hiring.
Wy =rs 18 Stive The help we give you in getting started in a new job is ons of
soldering time as the most valvable features of DeVry Tech, What's more, if yau're
youjaeltromiions interested in STARTING YOUR OWN BUSINESS we'll be able

circuit to another. A
This cuts mechan. to give you help there t00.

ical work to a min= IS MILITARY SERVICE AHEAD OF YOU?
imum! If you're soon to enter the ARMED FORZES, weo have special
information that will be of real vaive to you.

Don't delay. Your future in Television-Radio-Elecironics may
be nearer than you thisk. Send that coupsn now,

GET THIS BOOKLET FREE!

1 DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave., CThicago 41, Ill, Dept. PE-2-N

ELECTRO-LAB*

*Trademark

One of Americc’s Foremost Electronics Troining Centers §

Accredited Member National Home Study Council Zion ol1
A

1 | would like o copy of “Electronics and YOU" showing many opportuni-
ties in Television.Radio-Electronics, and how DTl may prepare me for

- . ; ¢ g 1 o stort in this billion doliar field.
2o, bl
DeVRY TECHNICAL INSTITUTE T Age

CHICAGO 41, ILLINCIS Street Apt

FORMERLY City. Zone_____Stale
DeFOREST’S TR AI"'"G, INC. 1041 DTI's training is also available in Canada

February, 1957 i
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LEARN MORE...EARN MORE -

and enjoy yourself at the same time

Rider Books are the quick, easy, economical way
to increased electronic and technical knowledge.
You know more, you advance your career . . .
at the same time you can enjoy such wonderful
hobbies as high fidelity, TV and radio kit
building and amateur radio.

ELECTRONICS TECHNOLOGY SERIES
edited by Alex. Schure, Ph.D., Ed.D.

An economically priced series of books devoted to the ex-

planation of the basic concepts and principles of individual

phases of electronics technology. Each book deals with a

specialized subject; groups of these books form broad

categories in the study of electronics technology.

Soft Covers, illus.
#166—RC & RL TIME CONSTANT..
#166-2—F-M LIMITERS & DETECTO!
F#166-3—FREQUENCY MODULATION
#166-4—-CRYSTAL OSCILLATORS
#166-5—~A-M DETECTORS _..
F£166-6—LIMITERS & CLIPPERS.
H166-7-MULTIVIBRATORS ..
#166-8—~R-F TRANSMISSION LINES.
166-9—~AMPLITUDE MODULATION
£166-10—BLOCKING OSCILLATOR

F#166-11~WAVE PROPAGATION .. 90
#166-12—SUPERHETERODYNE

CONVERTERS & I-F AMPLIFIERS.. §..90
#£166-13—L-C OSCILLATORS ... .......$1.25

#166-15—INVERSE FEEDBACK $ .
#166-16—RESONANT CIRCUITS .. $1.25

REPAIRING TELEVISION RECEIVERS
by Cyrus Glickstein
The most modern completely practical book, written by an
expert with long experience in television receiver repair.
Devoted to troubleshooting and repair techniques which are
modern, yet down-to-earth. Covers the use of simple as well as
elaborate test equipment of all kinds. It explains step-by-
step procedures. Profusely illustrated. Soft cover, 212 pp.

P 1C) IR S S e Only $4.40

TELEVISION — HOW IT WORKS (2nd Edition)
by J. Richard Johnson

The most modern and authoritative text describing the
theory of operation of all black-and-white television re-
ceivers. Each part of the receiver is explained in thorourkh
detail and in 8 manner that makes the functioning of the
components and the organization of the circuitry completely
understandable. Illustrated with specially prepared
drawings. 352 pp., illus.

#101, Leather Finish MARCO cover. . .. Only $4.60
#101H, Cloth Bound. _— ....Only $5.50

HOW TO TROUBLESHOOT A TV RECEIVER
by J. Richard Johnson
A book written for the newcomer, to aid in a systematic
procedure for trouble-shooting. An ens:ly understandable,
step-by-step guide. Soft Cover, 128 pp., 5% x 8%, illus.
#152... o e ...Only $1.80
ORDER TODAY! These books are sold by electronics parts jobbers

and bookstores. If your dealer doesn’t have these books, mail
this coupon today.

JOHN F. RIDER PUBLISHER, INC.
116 West 14th Street, N. Y. C.

| have enclosed $.......... Please send me.

Electronics Technology Series {fill in cotalog number desired)

(Continued from page 10)

pany) has two books available on this topic. They
| contain circuit diagrams and suggested modifica-
tions for many pieces of equipment. We are also
under the impression that R. E. Goodheart, Bev-
erly Hills, Calif., will supply schematics and con-
version ideas at a modest price.

Kind Words for POP‘tronics

w I really enjoy and look forward to receiving

|POP’tronics cach month. I like the articles on
home projects. Let’s have some more of these im-

portant “discoveries’” by Carl Kohler. His wacky

stories are terrific.
Davip MILLER
Evanston, Il

Glad to oblige, Dave. See page 75 of this issue
for Carl’s latest antics.

® Just finished Bill Orr’s 15-meter preselector, as

described in your October, 1956, issue. It really
works FM with my S-38D.

J. Nmecker, KN2SLF

Erlton, N. J.

B The 21-mc, preselector works like a charm!
S. HARNEY
| Brooklyn, N. Y.

| m I like your refreshing language and the ap-
proach of vour writers. It’s not the dull monoto-
nous stufi published by some of your contempo-
raries.
Magor M. D. GrusH
FPO, San Francisco, Calif.
|
| m How come the November issue didn’t have a
Carl Kohler story? What happened to him?
Davip Brocrkmanx
Riverside, Calif.

Great jumping jack rabbits, another Kohler fan!
What’s the man doing—paving you people off?

"“"Help Wanted” Helps

| @ A few months ago you ran my name in Herb
Brier’s “Help Wanted” column. I received many
letters and I'm going to send away for my license
examination thanks to this assistance received.
The letter that really made me happy was one
from Chong Man Lee in Seoul, Korea.

AvRUM GITTLER

Brooklyn, N. Y.

Many readers have wondered whether or not
the “Help Wanted” column really works. The
above letter is a small sample of its success. We

| are proud to have been able to help over 750
potential novices durmg 1956 by listing their
names and addresses in this column. 301

a

E] Repoiring Television Receivers, $4.40

[ Television — How it Works {2nd ed.), $4.60, $5.50 cloth bound
[] How to Troubleshoot o TV Receiver, $1.80

Add state or city sales tax where applicable. In Canada, 5% higher.

N
Address........ ..

'
'
§
i
]
i
b
i
i
!
1
'
1
1
I
i
1
]
1
1
]
)
)
1

[
.
—_
o

1
1
i

iCity & State.. i vmii i e oo
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3
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Out of Tune

| The "Economy" Signal Chaser (November,
1956, page 63): In the wiring diagram and
parts list, the value of line cord resistor
R1 should be 390 ohms and not 960 ohms
| as shown.

Always say you saw it in—POPULAR ELECTRONICS
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HOW WOULD YOU LIKE TO BREAK INTO
ENGINEERING STARTING NEXT MONTH?

Your start in Engineering could mean higher
pay, more interesting work, a real chance for
advancement. Here’s how to do it—fast!

A career in Engineering may be closer than
you think, whatever your age or education or
present job.

You know about the tremendous demand for
engineers and technicians. But do you know
how easy it is to get the training that will
qualify you for this vital work, and how
quickly you can advance?

First Step Wins Job Consideration

The moment you enroll for a course in
Engineering you’re in a position to change
your job. I.C.S. Engineering Courses, for ex-
ample, start you off with Basic Mathematics
and Drafting. Most employers are quick to
accept men who start technical training.

Your Advancement Is Rapid

Your interest, your determination, your will-
ingness to spend {ree hours improving your-

For Real Job Security—Get an I. C. S. Diploma!

INTERNATIONAL CORRESPONDENCE SCHOOLS

self all work in your favor. But your mastery
of engineering subjects is what wins you the
biggest boosts.

The I. C. S. method makes it possible for
you to learn while you earn, to qualify your-
self for upgrading step by step—{rom Drafts-
man to Detail Designer to Engineering
Technician to full-fledged Engineer. It’s a
plan fitted to your needs, with personalized
instruction and guidance, and, if you like,
regular progress reports to your employer.

Mail Coupon for Free Books

If you are seriously interested in a fresh
start in an opportunity-packed field, then mark
and mail the coupon today. We'll send you
three free books— (1) the 36-page career guide
“How to Succeed,” (2) Opportunity outlooks
in your field of interest, (3) sample lesson
(Math) demonstrating I. C. S. method.

Member, Nati
I. C. S., Scranton 9, Penna. 0. es'tud; é";::‘;cﬂ

BOX 14949A, SCRANTON 9, PENNA. (Partial list of 256 courses)
Without cost or obligation, send me “HOW to SUCCEED" and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson):
ARCHITECTURE AVIATION CIVIL, STRUCTURAL LEADERSHIP [J Television Technician
and BUILDING O Aeronautical Engineering Jr. ENGINEERING O Foremanship RAILROAD
CONSTRUCTION O Aircraft & Engine Mechanic [ Civil Engineering O industrial Supervision [J Air Brake Equipment
O Air Conditioning—Refrig. BUSINESS O Construction Engineering O Leadership and Organization ([J Car Inspector
O Architecture [ Advertising O Highway Engineering O Personnel-Labor Relations O Diesel Engineer & Fireman
O Architectural Interiors O Bookkeeping and Accounting ] Reading Struct. Blueprints MECHANICAL [ Section Foreman
[ Building Contractor O Business Administration [ Sanitary Engineering AND SHOP STEAM AND
[J Building Estimator [ Business Correspondence O Structural Engineering O Gas—Eiectric Welding DIESEL POWER
O Building Maintenance O Public Accounting O Surveying and Mapping O Heat Treatment O Metallurgy O Combustion Engineering
0 Carpgntry and Mill Work O Creative Salesmanship DRAFTIN O industrial Engineering J Dieset—Elec. [J Diesel Eng's
J Heating O Federal Tax O Aircraft Drafting O Industrial instrumentation O Electric Light and Power
O Painting Contractor O Letter-writing Improvement (O Architectural Drafting O Industrial Supervision [ Stationary Fireman
a Plumpmg X [ Office Management [J Electrical Drafting O !nternal Combustion Engines [J Stationary Steam Engineering
O Reading Arch. Blueprints O Professional Secretary O Mechanital Drafting O Machine Design-Drafting TEXTILE
ART O Retail Business Management [ Mine Surveying and Mapping (] Machine Shop Inspection O Carding and Spinning
0 Cartooning O sales Management O Plumbing Drawing and [J Machine Shop Practice O Cotton, Rayon, Woolen Mfg.
O Gommercial Art O Stenographic-Secretarial Estimating ) O Mechanical Engineering O Finishing and Dyeing
T Fashion lilustrating [ Tratfic Management [ Structural Drafting a Qualn}y Control . O Loam Fixi'g O Textile Des'ing
©J Magazine lllustrating CHEMISTRY ELECTRICAL O Reading Shop Blueprints O Textile Eng'r’g  [J Throwing
[ Show Card and Sign Lettering O Anatytical Chemistry O Electrical Engineering CIRefnge(auon O Warping and Weaving
O Sketching and Painting O Chemical Engineering O Etectrical Maintenance O*Sheet Metal Worker ) MISCELLANEOUS
O Chem. Lab. Technician O Electrician O Contracting O Tool Design (1 Toolmaking [ Domestic Refrigeration
AUTOMOTIVE O Generaf Chemistry a Lineman RADIO, TELEVISION [J Marine Engineering
O Aute Body Rebuilding O Natural Gas Prod. & Trans. HIGH SCHOOL O Industrial Electronics O Ocean Navigation
O Auto Elec. Technician [ Petroleum Engineering O Commercial (] Good English [ Practical Radio TV Eng'r'ng  J Professional Engineering
O Auto-Engine Tune Up O Ptastics [ High School Subjects [ Radio and TV Servicing O Short Story Writing
O Automobile Mechanic O Pulp and Paper Making O Mathematics {0 Radio Operating O Telephony
Name. ey e Age. Home. Address
City ___Zone_ State_ — _Working Hours AM. to P.M —
Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd.,
0 jon____ Montreal, Canada. . . . Special tuition rates to members of the U. S. Armed Forces.

February, 1957
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LOW-COST

TRANSISTORS

10 WATTS OUTPUT CLASS B PUSH-PULL

Now you can build a variety of economi-
cal transistorized amplifiers capable of
real power output. The CBS 2N255 and
2N256 feature high power coupled with
high current amplification and their
construction permits high heat dissipa-
tion. These alloy-junction germanium
transistors are also designed for six-volt
(2N255) and twelve-volt (2N256) battery
operation . . . ideal for mobile use.

2N255. . . $2.95 net

TRANSISTORS

N255 -,m,z;l%

2N256. .. $3.45 net

It’s easy to put
these transistors
to work. CBS Power Transistor Apphca-
tions, PA-16, gives complete data . . . op-
erating notes . . . and six simplified powe1
transistor circuits. Pick up this free
booklet . . . and get your low-cost 2N255
and 2N256 transistors at your CBS Tube
distributor’s — today.

Reliable products through
Advanced-Engincering

semiconductors
CBS-HYTRON

Semiconductor Operations, Lowell, Mass.

A Dlvislon of
Columbla Broadcasting System, Inc.

14

OP tromcs
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BOOKSHELF

"MAN OF HIGH FIDELITY" by Lawrence
Lessing. Published by J. B. Lippincott Co.,
E. Washington Square, Philadelphia, Pa.
320 pages. Hard cover. $5.00.

Messages in sight, sound, or symbol—
spanning distance without time—are the
hallmark of the electronic age. Radio
transmission of words has changed the
pattern of business and public life, while
broadcasting. of images and music is a
major influence in the home.

The man who contributed more than
any other to this development is largely
unknown outside of engineering circles. He
is Edwin Howard Armstrong, Mr. Lessing's
“Man of High Fidelity.” Armstrong in-
vented the regenerative circuit and the
superheterodyne circuit, which gave radio
range enough to circle the earth. Then he
single-handedly developed FM to give ra-
dio’s voice the full sonority of music. His
inventive genius was matched by strength
of character, which makes his life story a
truly grand adventure of struggle, achieve-
ment, and fight for principle.

This book describes the man’s personal
daring and courage, his bitter patent liti-
gations against corporate giants, his defi-
ance of public indifference, the spending of
his hard-earned fortune on further experi-
ments, and the final tragedy of his suicide.
The story is told simply and intelligently,
providing a moving experience for any
reader.

Recommended: to all who care about the
present state of man, science, and society.
(SO U ¢S U weY
“"LET ERMA DO IT" by David O. Wood-
bury. Published by Harcourt, Brace, and
0., 383 Madison Ave., New York N. Y.

305 pages. Hard cover. $5.00.

ERMA cost two million dollars and
proved to be worth every cent of it. Her
history goes back to the first ingenious
attempts to free men from drudgery. Her
goz! is to free us for even greater oppor-
tunities to do more of the things we want
to do. ERMA (“Electronic Recording Ma-
chine—Accounting”) is a computer, one of
the family that includes such “brains” as
ENIAC, UNIVAC, AUDREY, WHIRL-
WIND, and others. These fabulous ma-
chines are explained in simple, down-to-
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LOOKING FOR JOB SECURITY AND SUCCESS?
[LET MY STUDENTS AND GRADUATES TELL YOU

ABOUT MY TRAINING —

NEW!

I have a shop at home and Director, Plerce Schoot
have been working on radio of Radio & Television.
and TV after working hours ‘ h

of my regular job. ! average
— ABOUT MY EQUIPMENT

$50 a week for this part time
work. RTTA training helped

YOU GET ALL THIS EQUIPMENT
Super-Het

me in making exira money
Radio Recoiver

L. C. Lane, BS., M.A, ¥ - !
President, Radio-Tele- § -
vision Training Asso-

clation. Executive ™

NEW!
NEW!

COLOR TELEVISION
TECHNICIAN COURSE

Llearn the latest. Be prepared for
your share of those profits! RTTA's
Color TV Servicing Course brings
you the most complete, up-to-the-
minute data and procedures for
the servicing ond maintenance of
all Color TV receivers and equip-
ment. The 14 lesson course guides
you through the development and
transmission of the composite color
TV signal, and includes trouble-

and giving me experience in
the electronic field.
Ricnard Hennls, Little Rock, Ark. 6/30/54

SERVICE' MANAGER

Public Address System

shooting and servicing methods. | manage two radio and
The same step-by-step, easy-to- o

follow approach used so success- television shops, one here
fully in our other course. Previous and one in Pomp Beach.

radio or TV training or experience

required. RTTA ‘training increased my

knowledge of TV circuits and AF-RF
a Signal

showed me new, quicker

methods of repairing. Les-

sons as presented are very

concise and clear.

W:lliam Phillips, For! lauderdale, Fla.

Sylvania Now Sponsoring
RTTA's Color TV
Technician Course

One of the nation’s largest elec-
tronics manufacturers and market-

Generator.

6-23/54

ers Sylvania Electric Products Inc.
in its continuing effort to cooperate
with independent service dealers
is now sponsoring the RTTA Color
Television Technician Course.

The Color Television Technician
Course is being made available
to authorized Sylvania Dealers
throughout the 48 states who are
interested in expanding their
knowledge and experience in Color

REPAIRED EVERY SET

RTTA training helped me fo
understand TV more thor-
oughly. | have repaired ev-
ery set that 1 was called on
to repair. § 21/54

(-W Telephone
Transmilter .

”, . . @ money muking little gem.”

1 have complated kit #6 and was omozed ot how [t works.
1 showed Jt 1o o friend of mine ond he osked me 1o set it
vp for one of the plealcs his social club was having. Thot
sure is o money moking liltle gem.

John Fernondex, Frewmo, Ccfif. 6,7/54
"We get excellent pictures . . .
T would like T compliment you on on exceflent and complate

L

TV servicing.

Andrew Busi, Jr., Iselin, Pa.

course. We get sxcellen) plctures on my TV sel from WSYK
(Syreeuse, N.Y.), appfoximately 110 air miles away. The
set Is working good ond 1 have hod to replace only thres
tubes since 1 assembled §1 Iwo years ago.

Larry K. Stafford, Kingston, Ont., Canodo 7/8/54
. ..very good reception .. .”
 have really enjoyed Ihe course and have come a long wey
in TV servicing. | om gettlng very good reception cn my.TV
stotion considering Ihat the neorsst VHF station is 120 miles.

J. W. Hanlon, Jr., Hendersen, Texas 7/13/5

YOU, T0O, CAN GET A BETTER-PAYING JOB IN THE EVER-EXPANDING
RADIO-TELEVISION-ELECTRONICS FIELD

Why limit yourself and your earnings because of your lack of training. learn AT
HOME in your SPARE TIME to be an electronic rechnician, television repairman, or
studio technician. You don‘t need any experiense whatsoever., Many students earn
enough in their spare time to pay for the entire course.
After you finish my Radio-FM Television Course or FM-
Television Course you can have, if you wart it, two
weeks of laboratory training at my associate resident
school in New York City—AT NO EXTRA COST.

If you have had previous radio and televis on expe-
rience you can take my practical TV Studio fechnician
Course to qualify for a good-paying job in a
studio.

Write to me toduy and fet me show you how you can
begin now to put yourself on ihe road to a better future.

VETERANS!

YOU GET

rhese FREE

MAIL THIS COUPON

TODAY

r-------'

Mr. Leonard €. Lane, President

RADIO-TELEVISION TRAINING ASSOCIATION
I Dept. PE-2D, 52 East 19th Street,

New York 3, N, Y, =
Dear Mr. Lane: Send me your NEW FREE BOOK,
FREE SAMPLE LESSON that will show me how
I can make TOP MONEY IN TELEVISION. |
understand | am under no obligation.

(PLEASE PRINT PLAINLY)

My school fully approved to train veterans under new Name Ags.
Korean G.l. Bill. Don't lose your scheol benefits by waiting l Address
too long. Write discharge date on coupon. E —— e

City__ = _Zone____ State_

0 Color TV Course

Radio-Television Training Associatibn

52 EAST 19th STREET ¢ NEW YORK 3, N. Y.
__Licensed by the Stafe of New York ® Approved for Veteran Troining

February, 1957 1

] FM-TV Technicion Course

0 TV Studio Techni-
cian Course
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what kind of

microphone do you need?

a hand held
microphone?

Tho Llondgns 535°

a lavalier
microphone?

The g(’wfgm 585

a desk or
floor stand
microphone?

The Slondyns, 535

a dual-impedance
microphone?

The Llendyne. 525"

e R o

B

a microphone
with on-off
switch?

The Qlondyns 535

Lo S s 22

The Slendyne “535" is an omni-
directional dynamic probe
microphone with a frequency
range of 60 to 13,000 cps.
It is a rugged unit, designed to
provide fine-quality perform-
ance for years—without devia-
. tion from its original critical
standards. List Price $70.00

QD etk 2at

The Slendyne can
be transferred
from one ap-
plication to |
another—in
seconds—with-
out disconnecting
the cable.

Microphones =~ Electronic Components

SHURE BROTHERS, INC.

214 Hartrey Avenve « Evanston, lllinois

earth language which makes the béok read
like an adventure story. And, essentially,
it is just that: a non-technical account of
the technical frontiers of our time. The

| author manages to impart a warm, per-

sonal touch to the glass and steel monsters
whose services promise a richer life.

Recommended: to all interested in com-
puters and automation.

e e oo

"RADIO-TELEVISION AND BASIC ELEC-
TRONICS" by R. L. Oldfield. Published by
The American Technical Society, 848 E.
58th St., Chicago 37, Ill. 342 pages. Hard
cover. $4.95.

Fundamentals of electronics in general,
and radio in particular, are explained in
this book. Basic theory is presented in
concise fashion with a minimum reference
to mathematics. Next, electronic applica-
tions are treated, with emphasis on vac-
uum tubes. Functioning of equipment,
such as microphones, transmitters, anten-
nas, receivers, etc., is explained. The con-
tents are rounded out with brief introduc-
tory texts on television, high fidelity, and
transistors, thus making this one of the
most up-to-date of the books on funda-
mentals. Its use as a school text is sug-
gested by the review questions at the end
of each chapter. Numerous illustrations, a
lengthy glossary, tables of data and sym-
bols, and a subject index add to its useful-
ness.

Recommended: as a basic text for seri-
ous beginners.

Free Literature Roundup
Laminated magnetic tracks for motion
picture film is the subject of “Sound Talk”
Bulletin No. 33, available on request from
Minnesota Mining and Manufacturing Co.,
900 Fauquier St., St. Paul 6, Minn.

Reference chart shows interchangeabil-
ity of Mullard tubes with American and
European types. For a copy, write to In-
ternational Electronic Corp.,, (Mullard
Products), 81 Spring St.,, New York 12,
N. Y.

Provocative and stimulating is Altec-
Lansing’s “A Frank Statement of High Fi-
delity Facts.” This illustrated pamphlet is
available from that company at 9356 Santa
Monica Blvd., Beverley Hills, Calif., or at
161 Sixth Ave.,, New York 13, N. Y.

Portable electric tools and kits are fully
described in a 32-page ‘““Catalog No. 104.”
For a copy, write to Porter-Cable Machine
Co., 93 Exchange St., Syracuse 8 N. Y.
Canadian readers should write to Porter-
Cable Power Tools, Ltd., Box 5019, Lon-
don, Ontario.
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CARL E. SMITH,
E.E.. President

then you will want to know

v
FCC?

It’s amazing what the future holds for you in
this modern world of electronics. Liet me send
you the entire story—FREE!

® How to pass the FCC Exam
® A Sample FCC lesson
® Money-making FCC License Information
I can train you to pass the Valuable FCC
exam in a minimum of time if you have any
practical experience and a fair knowledge of
mathematics.

CARL E. SMITH, E.E, President

INTERESTED IN

Electronics-TV-Radio

How Can | Get a Valuable

> FCC oo LICENSE?

MY PASSPORT TO FUTURE SECURITY
GET THESE FREE

g LEVELAND P

o i g
NSTITUTE M ;

ney Making N

Fcc lice b

fise
Informati,

License
Exams

These Three Booklets Tell You

1 Where to apply to take FCC Examinations.
2 Scope of knowledge required.

3 Necessary FCC exam preparation.

4 Positive knowledge check.

And additinnal data of great value.

JOIN the LIST of SUCCESSFUL

YOUR GUARANTEE—
ELECTRONIC TECHNICIANS

If you fail to pass your Commercial

License Time K A
Walter Eggers, Pacific Grove Ist Class 12 Weeks License exam after comple.hng el
:auIIReil:hert, West Salem. Ohio 2nd Class 10 Weeks course, we guarantee to continue your
arold Phipps, LaPorte, Indiana .1st Class 28 Weeks A o HH
John J. Johnson, Boise Gity, Okla 2nd Class 12 Weeks training without additional cost of
James Faint, Johnstown, Pa.. .. ... 1st Class 26 Weeks any kind until you successfully obtain

AND THOUSANDS MORE! your Commercial License.

® Employers make job offers every month!

START BUILDING
FOR A LIFETIME
PROFESSION R fare e ey for Teun Sharclof

Cleveland Institute of Radio Elecfronics

]
] . .
" Desk PE-21, 4900 Euclid Ave., Cleveland 3, Ohio

Please send Free Booklets prepared to help me get ahead in Electronics.
| I have had tralning or experience in Electronics as Indicated below:
[ | O Military [J Amateur Radio

l {J Radio-TV Servicing [J] Broadcasting

i [J Manufacturing [J Home Experimenting

]

]

]

]

]

® Your FCC ticket is recognized by most employers in
the Electronics field as proof of
your technical ability.

Member National
Home Study Council

[] Telephone Company
O Other m

In what kind of work are you now engaged?.......... T BT 5 T EIp S T T eI O O e FFFC I T E T =G0 e D00
In what branch of Electronics are you interested?......u..oiiveiiiiiiiisrireiimniamracssiatsisassasssans

l Special Tuition Rates to Members of Armed Forces
ﬁ-------------------------------------

February, 1957
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easy to install

high fidelvty

record 4
changer

RC-456
4-speed
automatic and manual

The Collaro RC-456 is good news for
anyone who has been putting off a high
fidelity system because of installation
chores. The Collaro record changer is
prewired for power as well as audio,
and offers the plug-in-and-use conveni-
ence of a finished record player.

Two additional installation aids are
available as optional accessories:
pre-cut mounting board and finished
hardwood base. Only one is required
depending upon whether you plan an
inside-cabinet or open-shelf system.

The Collaro RC-456 offers you these
© important high fidelity features: heavy
.| 4-pole motor « 4 speeds: 1624, 331, 45
~ and 78 rpm ¢ jam-proof safety clutch o
| automatic intermix + manual operation
. ¢+ constant, rapid change cycle » mini-
¢ mum wow and rumble . heavy, rim-
. weighted turntable » automatic shut-off
and idler disengage « single knob speed
selection + plug-in cartridge shells.

$34.50 ot hi-fi dealers

(less cartridge) slightly higher West of Rockies.
write to Dept. ZB-18

ROCKBAR
CORPORATION

650 Halstead Avenue. Mamaroneck, N. Y.

S el it K

By JOHN T.FRYE

Electronic Cops and Robbers

ARL AND JERRY had a very distin-

guished visitor in their basement lab-
oratory. It was none other than Chief of
Police Morton. Carl and Jerry sat stiffly on
the leather couch, frantically reviewing
their acts of the immediate past in an ef-
fort to guess which particular misdeed
might interest the chief officially. Chief
Morton, on the other hand, seemed to be
having difficulty in stating the reason for
his visit.

“All right; relax, you two,” he finally
said gruflly. “You've done nothing wrong—
or at least we've not caught you at it. I'm
here on the off chance you may be able to
help us with a problem. Here is the dope:
for the past few wecks we’ve been having
a series of car thefts in this town that
point to the operation of an organized
gang. Only new, flashy, sports-type cars
are taken. So far, not a single stolen car
has been recovered. We're pretty certain
the cars are being repainted and worked
over somewhere near here and then trans-
ported a long way off for sale.”

“Why don’t you ‘plant’ a car and follow
it when it is stolen?” Carl asked.

Chief Morton gave him a searing look.
“You know, Son, that is a very clever idea!
After watching TV whodunits, I can’t
imagine how we on the force ever man-
aged to think of it too, but we did. There's
only one joker: it is practically impossible
to ‘tail’ a good driver who is thoroughly
familiar with the streets and alleys under
the crowded traffic conditions that exist in
this town. All we did when we tried that
was to lose a fine new sports car, and that
is a little too much like using caviar to
bait rat traps to suit the Police Commis-
sioner.

“Some of the boys down at the station
suggested you two might be able to dream
up a way we could trace the car without
actually having to keep it in sight. Maybe
I'm wasting my time, but—"

AIT A MINUTE,” Jerry interrupted.
“This shouldn’t be too hard. It will be
just like the ‘hidden transmitter hunt’ our
radio club puts on. All we have to do is

Always say you saw it in—POPULAR ELECTRONICS
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YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT

standard broadcast and short wave

Parts to conduct many experiments and
Continuity
Audio Oscil

« A Valuable Professional Multitester

Parts te build a modern TV set, including
ali tubes plus a large screen Picture Tube

Parts te build a powerful Superaet Receiver,

Checker, RF Ocillator, TV Circuits, ;
lator, TRF Receiver, Signal Generator

build

YOURS VO KEEP

w

. RADIO, FM AND AM

ALN =

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

. TELEVISION, INCLUDING COLOR v

. INDUSTRIAL ELECTRONICS
SQUND RECORDING AND HI FIDELITY

5. PREPARATION FOR FCC LICENSE

6. AUTOMATION =y |
7. RADAR AND MICRO WAVES
8. COMMUNICATIONS

YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY!
You can build a securc future for yourself if you get into Elec-
tronics NOW ! Today's shortage of trained technicians creates
tremendous opportunities. National Schools Shop-Method trained
technicians are in constant and growing demand for high-pay jobs
in Broadcasting and Communications, Electronic Research, Serv-
icing and Repair, and many other branches.

— many other materials and services
_ consultation privilege with our
qualified staff, aad Graduate Em-
loyment Service. EVERYTHING
YOU NEED for outstanding success
in Electzonics

Let National Schools, a Resident
Technical School for over 50 years
train you for tday’s unlimited op-
portunities in electronics! Our Shop
Method trains you to be a MASTER-
TECHNICIAN. Completely up to
date, developed by experienced in-
structors and engineers, your Tele-
rama Course will teach you all phases
of the industry quickly, clearly and
correctly, You can master the most -
modern projects, such as Color TV,
printed circuits — even prepare for
FCC License without taking a special

Fully ilustrated “Career” Book in
V-Radio-Edectronics. PLUS actual sample
lesson—yours at no cost, no obligation.
CLIP COUPON NOW ... MAIL IT TODAY!

APPROVED FOR G.t TRAINING

NATIONAL SCHOOLS

4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF,

187 N. LA SALLE ST, CHICAG
IN CANADA: 811 W. HASTINGS ST, V.

February, 1957

course. You can handle sales, servic-
ing, manufacturing, or make good
money in your own business. SEND
FOR FACTS TODAY!

EARN AS YOU LEARN. Many of our
students earn their entire tuition and
more in Spare Time jobs we show
them how to do while learning.

YOU GET EVERYTHING YOU NEED —
Clear, profusely illustrated lessons,
shop-tested manuals, modern circuit
diagrams, practical job projects — all
the valuable equipment shown above

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1903
LOS ANGELES 37, CALIFORNIA

'c:t FAST §

]

ERVICE — MAIL NOW TO OFFICE NEARESY YOU!
NATIONAL $CHOOLS, DiPT. R2G-27

4000 S. FIGUSROA ST. or 187 N, LA SALLE ST,
LOS ANGELES 37, CALIF, CHICAGO 1, ILL.

Rush free TV-Radio "Opportunity” Book and sample
§ lesson. No salesman will call.

!
§ :
g oo 1
CITY. 20NE STATE
' ) Check it interested ONLY In Resident School ralning at Lot Angeies.
o 1, 1L ‘ VETERANS: Give datw of Discharge —

ANCOUVER, 8. C.

[ e T NN N
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SAVE MORE! SERVICE BETTER!

EN:C TEST EQUIPMENT

extra features ... o PRECISION CONSTRUCTION
¢ ADVANCE DESIGNS o LOWEST PRICES

NEW! Model 905-64 Battery Eliminator, Charger &
Vibrator Checker . .
o

-

This combination housed
in single sloping metal
case, Is a MUST for auto
radio service, Features
continuously variable
voltage output . . ., ay-
tomatic overload reiay-
self resetting . . . in
either 6 or 12 volt oper-
ation . . . checks all 6
and 12 volt vibrators.

Modet 9056 (Comb) . . . 64.00 Wired

$42.90 Kit Form

Model 905 Battery Eliminator
and Charger (only) .. $37.50 Wired
$28.90 Kit Form

NEW! Model 906 Vibrator Checker

Compact metal case unit.
Checks both interrupter
and self-rectifier type
for proper starting point,
as well as quality of op-
eration. Reads condition
of vibrator on ‘'Bad.
Good"” scale of plastic
front meter. Checks both !
6 and 12 volt vibrators,

Used with any battery eliminator, such as Model 905,

Model 906 ... ... $28.90 Wired
$15.50 Kit Form

NEw! Model 210 Transistor Checker

Checks all PNP and NPN Transistors.
Measures gain in 3 ranges. Measures
leakage on 2 color ““Poor-Good'’ scale.
Supplied complete with batteries,
Checks diodes.

Model 210 ... $10.95 Wired
$7.95 Kit Form

0 Y .- {

it
Yes, tell me more, send me—FREE~—a detailed catalog

of the complete EMC Jine.
NAME
STREET
CITY.

STATE____
PE-2

Electronic Measurements Corp.
625 B'way « New York 12, N, Y.

Ex. Dept. 370 B'way, N.'Y. 13

Carl & Jerry (Continued from page 18)

conceal a continuously operating transmit-
ter in the ‘bait’ car. We'll get “fixes’ by in-
stalling direction-finding equipment in a
couple of other cars that have two-way
communication with each other. By plot-
ting the ‘fixes’ furnished by these two sta-
tions on a map, we should know exactly
where the stolen car is all the time.”

“Maybe you've got something there,” the
chief said slowly. “We could use a regular
squad car to determine what direction the
stolen car was taking and relay this in-
formation to a fast panel truck job we
have. There is enough room in the back of
the truck to set up a receiving station and
have a large map of the area spread out
on a plotting table. While it looks like an
ordinary truck, this baby will hit up to
about a hundred miles an hour. Now,
where can we hide the transmitter ?”’

“Almost anywhere,” Jerry said casually.
“It won’t be larger than a grapefruit, in-
cluding batteries. With transistors and
printed circuits, you can put a lot of trans-
mitter in a mighty small space. If you like,
we can put it inside the spare tire.”

“That will be fine,” the chief agreed.
“This sports job we’ll be using for bait has
an ornamental antenna mounted on the
side of the rear deck, but this time it will
be more than ornamental. We'll connect it
to the transmitter inside the spare tire.
How soon do you boys think you can have
all this equipment ready ?”

“By tomorrow night,” Jerry said prompt-
ly. “Tomorrow is Saturday; so we don’t
have to go to school. We have receivers,
and Carl and I will build the transmitter
tonight. Tomorrow we can install it in the
bait car and also get our receivers set up
in the squad car and panel truck. We can

| run some checks in the afternoon, and then

tomorrow night we’ll see if the fish bite.”

“Hey! You two really work fast!” the
chief said admiringly. “I didn’t imagine
You could be ready for a couple of weeks.”

“We do so much experimenting that
we’ve almost always got equipment lying
around that can be converted to special
uses in a short time,” Carl explained.

“Okay then; I'll get out of here and let
you boys get started,” the chief said as he
picked up his cap. “Give me a call when
you're ready tomorrow morning, and I'll
have a truck come over and take you and
your equipment to the garage so the me-
chanics can install it for you.”

THE LATE-LATE show on TV was near-

ly over by the time Carl and Jerry got

to bed that night; but they were up bright
(Continued on page 24)
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(Left to right) Dr. John Bardeen*, Dr. William Shockley* and Dr. Walter H. Brattain. shown at Bell Telephone
Laboratories in 1948 with apparatus used in the early investigations which led to the invention of the transistor.

Bell Telephone Laboratories Salutes Three

New Nobel Prize Winners

Drs. John Bardeen, Walter H. Brattain and William Shockley
are honored for accomplishments at the Laboratories

G R
et

February, 1957

The 1956 Nobel Prize in Physics
has been awarded to the three in-
ventors of the transistor, for “inves-
tigations on semiconductors and the
discovery of the transistor effect.”

They made their revolutionary
contribution to electronics while
working at Bell Telephone Labora-
tories in Murray Hill, N. J. Discovery
of the transistor was announced in
1948. Bell Laboratories is proud to
have been able to provide the envi-
ronment for this great achievement.

This is the second Nobel Prize
awarded to Laboratories scientists.
In 1937 Dr. C. J. Davisson shared
a Nobel Prize for his discovery of
electron diffraction.

Such achievements reflect honor
on all the scientists and engineers
who work at Bell Telephone Labora-
tories. These men, doing research
and development in a wide variety
of fields, are contributing every day
to the improvement of communica-
tions in America.

*Dr. Bardeen is now with the University of Illinois, and Dr. Shockley is with
the Shockley Semiconductor Laboratory of Beckman Instruments, Inc., Calif.

BELL TELEPHONE

LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

21
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4 AND 6 TRANSISTOR SUPER

HET KITS

POCKET AND HOME RADIO

FOR SPEAKER A

POCKET

can hear; by plugging into the KT-96 kit listed below, it is
full &-transistor home radio, complete with speaker for the

Argonne *‘Poly-Vori-Con'' ulira miniature 2-gang variable

3

and all parts, including battery and chassis already drilled
piece and carrying case are accessory items, not supplied.
wt., 2 Ibs.
KT-94 Kit ...
Ms-311 LEATHER CARRYING CASE
MS-260 Super power dynamic earpiece
MS-278 Economy earpiece

e

characteristic features are found in u

There are two front panel controls,
FM, PHONO, TV and a tuning/AFC de

Simplified tuning with slide-rule d
weighted mechanism, high impedan
impedance audio output.

FREQUENCY RANGE: FM 88-108MC

rated output. FREQUENCY RESPON
20,000 cps, AM * 3 db 20 to 5000
UV for 30 db quieting, AM, Loop
SELECTIVITY: FM, 200 KC bandwidt
discriminator peak to peak separation,

below 100% modulation: TUBE

etched copper-plated and lacquered
Shpg. wt., 9 1bs.
RYaM00 cvimvoms croms s umimsesmnes s prose s

Basic FM-AM Tuner
having outstanding
specifications and de-

livering astonishing

‘,Lj/ performance — all at
a budget price in easi-

34 .95 ly assembled kit form.

® AFC DEFEAT CIRCUIT WITH FRONT PANEL CONTROL
©® FOSTER-SEELEY DISCRIMINATOR CIRCUIT
® GROUNDED GRID TRIODE AMPLIFIER
® 20-20,000 CPS RESPONSE
Choose this 7 tube compact high-fidelity FM-AM tuner whose

much, and whose performance is unheard of at this low price,

TENNA INPUT: FM, 300 ohms, AM Ferrite loopstick and high
impedance external antenna, DISTORTION: Less than 19% at 38MC, 37MC to 130MC — all on fundamentals — cali-
SE: FM, + .5 db 20 to brated harmonics from 120MC to 260MC. Switch between
cps. SENSITIVITY: FM, 5 internal modulation at 400 cps or any external source at

é;/sle’?. y}-BAgss} %-BAéJG, 19-16/A’I"5d plus selelni‘\ilm rictiger. SIZE:
/4 igh x 8" wide x 2 eep (excluding knobs), CON- 6 inch etched dial plate i

4 ate — protected by clear plastic bezel.

SUMPTION: 30 watts, For 110-120V 60 cycles AC. Attractive Common AF terminals for EXT-MOD input and INT-AF

output eliminates need for special connectors. Gray metsal

NET 34.95 cage —]carriy:ingllaandl; —vcosrréple(t)e wi:.h }Ae%is.S’lline cord

"""""""""""" p and plug. For 5-125V, -60 cycle A.C. g. wt.,
ML-100.... Metal cage for above, Shpg. wt., 3 Ibs. ..., 5.00 8 lbs, o 4 P

2-TRANSISTOR CLASS B PUSH

NO EXTERNAL ANTENNA OR GROUND!
Lafayette engineers have designed this fascinating 4-transistor superhet receiver kit
in a unique and interesting form, It is, by itself, a completely self-contained,
pocket sized personal portable set which operates a miniature earpiece so only you

The set is completely subminiaturized and utilizes the new, radically different

delighted with the truly subminioture ports, from the variable which measures only
1-1/16” square x %” deep, to the tiny I.F.'s ond electrolytics. The chassis measures
only 4”7 L x 3-5/16” W x 1” D. You'll be amozed at its performance. ‘Circuit fea-
tures use of 4 transistors (2 high frequency and 2 audio type} plus a germonium
diode, 2 I.F, stages and built-in high gain ferrite core and antenna. The result is
o sensitive, stable and selective set covering the entire broadcast band. Requires no
outside antenna or ground connection. The kit is furnished complete with transistors

and circuit diagrams ore furnished with simple, easy-ta-follow instructions. Shpg.

instantly converted to a
entire family to enjoy.

condenser, You will be

and punched. The eor:
All necessary pictarial

Net 19.95

....Net 1,95
...Net 3.95
Net 1.95

PULL OUTPUT

STAGE KIT WITH SPEAKER SELF-CONTAINED IN
BEAUTIFUL PLASTIC CASE.

© CONVERYS 4-TRANSISTOR KIT. INTO A 6-TRANSISTOR HOME RADIO WITH -SPEAKER

Add a completely transistorized push-pull audio stage to your 4

chassls, speaker case to hold entire stage, battery, hardware,
Shpg. wt., 1 Ib.

nits costing many times as

a function control for AM,

0 to
TV and a tunin feat control. Features Arm. ® 120KC to 120MC ON FUNDAMENTALS?
stronf FM circuit with limiter and Foster-Seeley discriminator. ® 30 DAY TRIAL PERIOD!

ial and flywheel counter-

A o YOU ARE NOT SATISFIED FOR ANY REASON
ce phono input and high Uompll(etely l\&riredhnnd tested instrument. Dﬁ not lcnnlusg
wi its sold in the same price range, Ilas the qua ity an
SPECIFICATIONS accuracy of instruments selling for 3 to 4 times as much.
, AM, 530-1650 KC, AN- Six overlapping ranges — 120KC to 320KC, 320KC to
1000KC, 1MC to 3.2MC, 3.2MC to 11MC, 11MC to

sensitivity 80 UV /meter, other frequencies. 400 cps signal

h, 6 db down; 375 KC FM Outputs_are unmodulated RF, modulated RF and 400 cps
n, AM, 8 KC bandwith, 6 db audio, RF output is in excess of 100,000 micro volts.
down. IMAGE REJECTION: 30 db minimum. HUM LEVEL: 60 db Jacks are provided for high or low

COMPLEMENT: 2.12AT7,

finish, Less metal case.

Y(Jﬂe {uﬂo 1 65'08 leerty AVE. lez(:”sill:'r: ,',‘,Vfu f‘ﬁ(;?'s'.'.‘ ':o:mu 10, MASS. 10 Fedea .
R lAM A I CA 3 3. ‘N- Y- Il:O‘N'Xu.'odﬂ,eN.PVg’ffgfe. FTI\:E It'dﬂef'w.ﬂl U e entral Ave.

stage Including speaker and case measures only 37 H x 2%”7 W
4 transistor kit above. Converts your 4 transistor set to a 6 transistor plus diodes superhet
receiver. Performanco equal or superior to commerclally wired sets gelling at more than twice
the price. Kit includes 2 transistors, 2 transformers, 214” PM speaker, pre-punched

KT 98,10 v - . s somtiog pn e il e st s St s o ser et

Highly stable special circuit design. Fine adjust RF con-
trol. AF output 2-3 volts, input 4 volts, across 1 megohm.

LSG-10 — Signal Generator ....................

transistor receiver. Complete
x 13%” D. Plugs right into

Instructions and diagrams.

.......... ivve..Net 11.50

COMPLETELY
WIRED
AND TESTED!
ACCURACY AND
QUALITY
GUARANTEED!

® FREQUENCY 120KC
260MC1

FULL REFUND IF

can be used separately.

RF output.

. 22.50
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WWW akhrerieniadiahicstary com


www.americanradiohistory.com

3 TRANSISTOR HI-FI
PREAMPLIFIER KIT

New Lafayette HI-Fi Pream Kit using
new GE 2N190 quality audio trunsistors.
Separate Volume, Bass and Treble con-
trols. Frequency response 20-20,000 cps.
Three phono and microphone. Provides
low-noice, stable preamplification with-
out huwn and microphonics. Complete with all parts transistors,
pre-punched chassis, battery and detailed step-by-step instructions.
Size 4%” x 3%” x 1%”. Shpg. wt.,, 2 1bs.

18.45

KT=117 —Complete Kit...... ey veiiviee...Net

5 TRANSISTOR
PUSH PULL AMPLIFIER KIT

14 WATT, CLASS B,
PUSH-PULL OUTPUR

CRYSTAL AND MAG-
NETIC INPUT
SEPARATE BASS AND
TREBLE CONTROLS
New 5 transistor audio amplifier
for phonog-—microphones—tuners—
etc. Excellent for the experimen-
ter—student—or any one desiring
a good transistorized &mplifier.
ses new G.E. 2N189 and 2N186A transistor. Inverse feed back
for reduction of distortlon. Transformer coupled driver ard output
stages. Complets with punched chassis, knobs, transistors, all
parts and detalled instructions and diagrams.

KT-104—3.2 ohm output.....
KT-105—%
M o

.....Net 22,95

TRANSISTOR CODE PRACTICE
OSCILLATOR KIT

For those interested In mastering the inter-
national code, an audio tone osctillator ls
essential, The circuit of this lramsistorized
feedback osclllator has the simplitity of the
gl the signal strength of the vac.
ube, and requires only two penlite
cells for weeks of service., It may be used
for solo practice, or two ma,
celve with the same unit. Kit comes com.
plete with Transistor, Telegraph Key, Re-
sistors, Condensers, Masonite Bcard, etc..
and Schematic Diagram,
KT.72 Net 2.99
Cannon ECl— .Net 1.

2 TRANSISTOR POCKET RADIO KIT

Packed into a 212"xu16"x1V4" plastlc case
This Two Transistor plus crystal diode radiol
kit offers many surprises, utillzing a regener-
ative detector clrcuit with transformer coupled
audlo stage, gives you high galn and excel-
lent selectivity. Pulls in distant stmions witu
ease with more than ample earphone volume,
Kit comes complete wlith two transistors
crvstal diode. loopstick. Argonne transistor
audlo transformer, resistors, condensers, plass
Including schematlc and iny

send and re.

ngle Heads:

tic case, etc.
REGBR" Eomplete Kit less earph

- e ones.

8B A Camptete Kt Jess Ao 10,95
M$.-260 New Super Power Dynamle

Earphone, ideal for Trangistor

Circult imp, 8000 ohm, D.C.
2000 chm

" 3.93
NEW POCKET AC-DC VOM MULTITESTER
2,000 ohm per Volt on AC & DC

® Completely wired — Not a kit
Accurate VOM with a sensitivity of 2000
ohms per volt on both AC and DC. Eingle se-
Yector switch. 3” 160 amp. meter. Scales:
DC Volts: 0-10-50-5600-1000; AC Volts:
0-10-50-5600-1000; Ohms: 0-1 D-1 Meg:
DC Current: 5600 ua and 500 1
—20 to +22, +20 to 36; Capacit,
to .2 mfd and .005 to mfd. Heavy plastic
panel, metal bottom. 4%” x 3Y2" x 1%”.
With batteries and test leads. Shpg. wt. 4_lbs.
RW-27A o . 2

8.95

February, 1957

ELECTRONIC CATALOG
PACKED WITH MONEY SAVERS

Packed with the largest selectionm of Electronic, Radio and
T.v. Parts, and equipment, PA, di-Fi systems, tubes, an-
tennas, Transistor Kits, parts and components, Test Equip-
ment. new build your own kits, tools. books. Microscope,

drafting equipment. Binoculars, Telescopes, All Radio, TV
ond Ham supplies — ALL AT GREAT SAVINGS — For the
ecanomy minded seevicemen. dealer. engineer and tech-
mician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE
COPY TO-DAY.

L] TRUE POCKET SUPERHEY RECEIVER-NO EXTERNAL
ANTENNAL ® NO EXTERNAL GROUND!

A remarkable sensitive, super-selectlve
pocket superhet receiver with astonish-
ing performance over the complete broad-
cast band. Uses 2 high-frequency and
one audio transistor plus efficient dlode
detector and featnres 2 specially matched
IF transformers for maximum power
transter. The components are housed In
a professional locking belge plastic case.
The receiver’s appearance enhanced by attructive maroon and silver
station dlal, Sensitive built-in ferrite antenna eliminates need for
external antenna. A deslgner’s dream In a true pocket superhet
receiver! Complete with all parts, translstors battery, case. dlal
and easy to follow step-by-step Instructions. 417 22%”x1-1/167.
Shpg. wt., 1 lb,

KT<) 16 —Complete Kit, less earphone................ .Net 14.95

MS-260—Super Power Dynamic Earphone..... v........Net 395
T AND 2 TRANSISTOR POCKET

RADIO KITS

ONE TRANSISTOR POCKET RADIO KIT—KT-97
@ IDEAL FOR STUDENTS, HOBBY-
ISTS AND EXFERIMENTERS
@® PRE-PUNCHEL CHASSIS FOR AD-
VANCEMENT T2 2 TRANSISTOR KIT
Ideal, low-cost transistor pocket radlo kit.
Super-selective ferrfte loop antenna permits
good reception up to 50 mile radlus with
approx. 50 ft. antenna and good ground.
Provisions for advancement to 2 transistor
receiver. Complete Kit with simple de-
talled Instructions. 2%” £ 2%” x 1”. Shpg.
wt., 1 1b,
KT-97—Complete, less earphones. .Net 4.50
TWO TRANSISTOR POCKET RADIO KIT—KT-98

Contains all KT-97 components plus additional R-C coupled tran-

sistor stage for Increased sensitivity and output. Complete with

instructions. Shpg. wt., 1 lb.

KT-98 —Complete 2 Transistor Kit, less earphone .Net 5.95

MS-111—Crystal earphone for KT-97 and KT-98.. .Net 1.49
.Net 3.95

M$-260—Super power dynamic earphone.......
20,000 OHM PER VOLT MULTITESTER SEMI KIT

A new kind of kit—the difficult work i8 already
done—you wire in only a few multipliers and
mount the battery holder to complete the unit.
A fine high sensitivity (20,000 ohms per voit DC
—500¢ ohms per volt AT) instrument employlng
2 3” 40 microamp movement. Has 4 DC voltage.
4 AC voltage, 2 DC current. 3 resistance and 2
db ranges. Complete with test leads and de-
Size 3%” x 4%” x 1%”. Shpe. wt, 8 Ibs.

165-08 Liberty Ave.

JAMAICA 33; N. Y.

SEND FREE
CATALOG!
:

-

tailed instructions.
KT-20—Kit ....

NAME - s e - o ot e o o o o o e cem

ADDRESS am o com wms w0 e o s s,

ClTY o e e e o o o o e

ity
ZONE — — —STATE— — — | ’iﬁ
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R e o
o7 P
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BEST BUY
IN HI-FI

1t e d

T IIIHHI’“ il

| ~ '”l‘“u i

10PG 10 Watt Hi-Fi Amplifier

New styling, full set of controls, exceptional
flexibility. Features modern feedback circuitry,
record compensator, loudness control, wide
range bass and treble controls, rumble and
scratch filters, six inputs including tape head.
Freq. Response: 0.5DB. 20 to 20,000 CPS. Dis-
tortion: 2% harmonic and 3% intermodulation
at 10 watts. In Charcoal Gray and Brass. 5750
Net Price

15PG 12 Watt Hi-Fi Amplifier

All new deluxe 15PG features the most ad-
vanced circuitry, highest quality components,
greater flexibility of controls. Provides feedback
throughout, separate turnover and roll-off rec-
ord compensators, new loudness control, wide
range bass and treble controls, rumble and
scratch filters, six inputs including tape head.
Freq. Response: =0.5DB. 20 to 30,000 CPS. Dis-
tortion: 2%. 1% harmonic and 2% intermodula-
tion at 12 watts. In Charcoal Gray and 6950
Brass. Net Price

20PG 20 Watt Hi-Fi Amplifier

All new, with all the features of the 15PG plus
higher power in the output stage. Freq. Re-
sponse: 0.5DB. 15 to 30,000 CPS. Distortion:
1% harmonic and 2% intermodulation ot 20

watts, 8950
Net Price

See your High Fidelity Dealer ar write

Grommes Division of Precision Electronics, Ine.
Dept. P-2, 9101 King St., Franklin Park, llinois

Send Free Hi-Fi Equipment Brochure

Carl & Jerry

and early the next morning, eager to get
on with this new game of Electronic Cops
and Robbers. The chief was as good as his
word. The truck took the boys and their
equipment to the police garage, where two
mechanics were put at their disposal, and
in a couple of hours everything was in-
stalled in the sleek sports car, the squad
car, and the panel truck.

Right after dinner they gave the equip-
ment a test. A plainclothes detective took
the sports car out and tried to lose it, Carl
rode in the back secat of the squad car and
operated his receiver and the loop antenna
that was mounted on a slender rod running
right through the roof of the car. One po-
liceman drove the squad car while another
relayed the information Carl gave him
over the two-way radio. Two other police-
men in “plain clothes” performed similar
functions in the panel truck. Back in the
body of the truck, a third policeman
plotted bearings furnished him on a large
map. Jerry’s direction-finding equipment
was on a table bolted to the floor, and his
loop antenna on the roof was concealed
inside an inverted cardboard carton, with
other empty cartons piled about it in a
luggage-carrier. This was done so that the
truck could pass in sight of the bait car,
if necessary, without arousing the thicf’s
suspicion.

The equipment worked to perfection. No

(Continued from page 20)

Back in the body of the panel truck, Jerry
was busy with his direction-finding equipment,
which was on a table bolted to the floor . . .
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RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREEL, NEW YORK 14, N.Y.

February, 1957

The instruction you receive and equipment you
get (and keep) will start you on your way. Pay-
as-you-learn. You pay for only one study group
at a time. This 52 page book contains complete
information on Home Study Courses for the be-

ginner and the advanced student.

| RCA Institutes, Inc., Home Study PE-27
| 350 West Fourth Street New York 14, N. Y.
[ without obligation, send me FREE CATALOG
| on Home Study Courses in Rodio, Television
| and Color TY. No solesmon will call.
|
|
|
|
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Become an
Engineering Technician at

”MSOE n Milwaulkee
‘ﬂ‘«t COMMUNICATIONS

o (RADIO-TELEVISION)

=+ INDUSTRIAL

‘
1’!_;@;’5 ELECTRONICS
D . ELECTRICAL

=%

L%V POWER

Industries need five technicians for every
professional engineer—and there is a critical
shortage of both. Top jobs are waiting for
well-trained men. Join the engineering team!

MSOE’s unique educational program of
technical institute and collegiate engineering
courses offers you step by step advancement.
You can become a qualified engineering
your career in industry. Or you may |
continue your studies, without loss of time
or credit, to earn a Bachelor of Science |
degree in electrical engineering in 36 to 42
months. Prepare yourself for the opportunities
ahead in one of these MSOE courses:

ENGINEERING TECHNICIAN

COURSES:

Electronics Communications
(radio-television) — 18 mos.

Electrical Power — 18 mos.

ELECTRICAL ENGINEERING

B. S. DEGREE COURSES:

Communications option — 36 mos.
Power option — 36 mos.

|

MSOE also offers courses in mechanical
engineering and technology.

MSOE'’s complete, modern facilities include
specialized technical laboratories and
equipment, visual aid theater, and amateur
radio station. Fully accredited technical |
institute courses approved for veterans;
50,000 former students; excellent placement
record for graduates. '

QUARTERS BEGIN OCTOBER,
JANUARY, APRIL, JULY ‘

Clip and Mail Today!

MILWAUKEE

SCHOOL OF ENGINEERING

Ms-37

Dept. PE-257,1025 N. Milwaukee St.
Milwaukee 1, Wisconsin

Please send free information on:

Carl & Jerry (Continued from page 24)

matter how fast the detective drove or
how he doubled back and forth, the two
direction-finding cars knew where he was
all the time.

It was soon discovered that the most ac-
curate spotting could be done if the two
direction-finding cars maneuvered so that
the bait car was kept roughly at the apex
of an isosceles right triangle. When all
three cars returned to the garage and com-
pared notes, it was found that the route
traced on the map agreed in every detail
with that described by the detective.

CARL AND JERRY returned home, bolt-
ed their suppers in record time and
then returned to the police garage. As soon
as they arrived, Chief Morton ordered the
bait car parked on a dark side street
where it could be watched by a concealed
policeman equipped with a hand transmit-
ter. If and when it was stolen, this man
was to flash the word to the squad car
parked on a side street and the panel truck
at the garage.

Contrary to all considerations for the
niceties of suspense, the car had hardly
been parked when the policeman with the
hand transmitter reported someone fooling
around it. A few seconds later he reported
the guy wasn’t fooling: the car was being
driven away. The chief got into the back
of the panel truck with Jerry and the fix-
plotter, and the truck roared out of the
garage. No attempt was made to close in
on the car as it drove aimlessly about the
town. Both direction-finding cars tried to
keep at least three or four blocks away
from it at all times. Finally the ‘fixes’ re-
layed back and forth showed the car was
standing still at a descrted spot down in
the factory district. Apparently the thief
was satisfied that he had shaken off any
possible pursuit and was ready to be
picked up by the gang. The two police cars
now parked in positions well removed from
the car.

Once again, though, they did not have
long to wait. The directional antennas in-
dicated the car was moving again. This
time it headed for the country. The squad
car drove along a road roughly parallel to
the highway on which the stolen car was
moving, while the panel truck stayed a
half-mile or so behind it.

It was confusing trying to keep the ex-
act position of all three cars plotted at the
same time, and suddenly it was found that
both the squad car and the panel truck
were giving each other nearly the same

{ bearings for the stolen car. Apparently the
) stolen car had pulled off the highway and
If veteran, give discharge date............ _§ | the panel truck had gone beyond it. By the
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Aeotiee BOGEN ‘FIRST’

IT'S A DUAL PREAMPLIFIER! IT'S AN EXTRA 10-WATT AMPLIFIER!

JUST ouT!

New, illustrated Bogen catalog.
Everything you want to know
about 25 great tuners, receivers, am-
plifiers, preamplifiers, power ampli-
fiers, loudspeakers, record players,
and automatic changers. It’s FREE!

—

iF

* e i -
\» “B& HIFI SECRETS

w=., REVEALED!

Whether your interest is records,
tape, radio, or television, don’t shop
for another piece of sound-repro-
duction equipment until you read
UNDERSTANDING HIGH FIDELITY by
Louis Biancolli and Lester H. Bogen.
56 pages, profusely illustrated. Up-
to-date 3rd edition. Only 25c.

BOGEN ST10 Stereo Tape Amplifier
with 2-Channel Preamp

STEREOPHONIC TAPE PLAYBACK is now within the
reach of every budget — thanks to the Bogen
ST10. Until now, using a stereo tapedeck meant
buying a separate preamp for your second chan-
nel — and an additional amplifier as well —and
a lot of work balancing two sets of controls.
But not any more...because Bogen has devel-
oped the ST10. It saves you trouble—and a lot of
money. Here's why:

First, the ST10 preamplifies both of your stereo
signals for you (the gain control acts on both
channels simultaneously, automatically assur-
ing balanced stereophonic playback). Then one
preamplifier feeds your present hi-fi system,
while the second preamplifier feeds the ST10’s
built-in 10-watt amplifier for your second
speaker. This one amazing wonder-unit does it
all —and all for the incredibly low price of
$52.50 in chassis form, or $59.50 for the ST10G
with cage and legs, as illustrated.

David Bogen Co., Dept. CM, P.O. Box 500,
Paramus, N. J

Please send me literature checked
O My copy of UNDERSTANDING HIGH
FIDELITY. I enclose 25¢.

O Free Bogen hi-fi catalog.

Unit.

Address. .. ... e i

]
|
|
i
i
: O Details on the ST10 Stereo Tape Playback
I
I
|
|

HIGH FIDELITY Citym . .coeas . wha e wdone. .. . Statem .zismm .

A UNITRONMICS CORPORATION AFFILIATE

- s ]

|_MAIL THIS COUPON TODAY |
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A > OLD!

He’s already an

ELECTRONICS
ENGINEERING

DESIGNER

Out of high school just 2 years ago, this young
man has already started a fascinating, highly
rewarding career in electronics engineering. No
matter whether you are now 18 years old—or 28
—a 26-month Embry-Riddle education will pre-
pare you for a quick start in this lucrative pro-
fessional field.

Electronics Engineering Design course concen-
trates on essential technical studies and practical
projects. With the aid of top flight Embry-Riddle
instructors you’ll master many absorbing funda-
mentals - -- Microwaves and Radar, Servomechan-
isms, Industrial Electronics and Television, to
mention a few of the subjects.

The demand for trained engineers is greater than
the supply—and will be for years! So take the
first step now—mail this coupon. And remember,
study and play in Miami’s perfect year-round
climate is stimulating and exciting,

FOUNDED 1926
» . n

»

Training p giniddle
Avuthorized

under ¢

G.I. Bills SCHOOL OF AVIATION

r- EE MAIL THIS COUPON TODAY mmm mmm
DEAN OF ADMISSIONS Dept. 47 [
Embry-Riddle School of Aviation, Miami 30, Florida I

Without obligation, please send FREE and postpaid full

I particulors.

I O ELECTRONICS ENGINEERING DESIGN

0O AERONAUTICAL ENGINEERING DESIGN

I Naome.........

I Address.....
City... . R
t am a (check one) [ Veteran [ Non-Veteran
B e e e e . e s i

28

- Age.

Carl & Jerry (Continued from page 26)

time this was clear, the panel truck was a
half-mile from the point where it was
first noticed. Suddenly word came from the
squad car that the stolen car was appar-
ently moving again. The direction indi-
cated by the loop on top of the panel truck
still pointed straight back along the high-
way, but Jerry noticed the signal strength
was increasing rapidly. He reported this to
Chief Morton.

“Drive along slowly and let that guy
overtake us,” the chief ordered as he cau-
tiously peeped out the small rear glass.
“I'd like to get a look at him anyway.”

Almost as he finished speaking the sig-
nal built up to a very high level and then
fell off. The loop had to be turned around,
showing that the signal source had passed
them; yet the only vehicle in sight was a
huge tractor-trailer.

“That thing must have flipped,” Chief
Morton grunted. “No one could make a
sports car look like that truck—at least
not in two or three minutes—unless—tell
the boys in the squad car to join us!” he
snapped. “We're going to stop that truck!”

In a few minutes the squad car caught
up with them, swung around in front of
the truck and waved to the driver to pull
off the road. Since the waving was done
with the barrel of a submachine gun, the

. . . The police waved to the driver to stop, and
since the waving was done with the barrel of a
submachine gun, the order was promptly obeyed . ..
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ust |
BECINNING

an old hand
It's
ESSENTIAL

for everyone who

WY NI

Model 310
MIGHTY MITE
the only com-
plete miniature
V-O-M (AC-DC)
only $29.50 net
builds or repairs

radios, hi-f1,

The same valuable tool professionals use for: 1§
tClCViSiOﬂ, « current measurements . . . voltage meas- =
urements . . . resistance measurements E
inter-com, o checking circuit continuity %
« checking for defective components £
housc-wiring (shorted condensers, open resistors, etc.) a
both before and after installation
systems, « checking for shorts or opens in wiring
. Tells all about everything electrical and elec-
apphances, ctC. tronic—all essential ranges.

e 20,000 ohms per volt. D.C.

» 5,000 ohms per volt. A.C.
A complete professional tester you won't be
afraid to use. This book shows every simple
easy step you need to use y~

oG INSTRUCTIONS

. —
2
“A

~ |

\

TRIPLETT ELECTRICAL INSTRUMENT CO.
Bluffton, Ohio

February, 1957 29
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Carl & Jerry (Continued from page 28)

order was promptly obeyed. As soon as the
huge truck was stopped, Chief Morton be-
gan tugging at the fastening of the rear
doors; and when he threw them open an
astonishing sight met the bulging eyes of
the policemen and the two boys.

ITTING INSIDE the truck was the

sports car; but while the rest of the
body was still the original cream color, the
hood was streaked with brilliant red.
Standing in front of the car was a man
with a paint gun still in his hand. Two
other men stood along a bench mounted to
one side of the truck. The inside of the
huge trailer was fitted out as a complete
body shop, with paint sprayers, grinders,
and row after row of cans of paint, enam-
el, and lacquer. There was a huge exhaust
fan to take out the fumes, and a power-
operated ramp folded into the floor.

This ramp had undoubtedly been down
waiting for the sports car in a secluded
spot just off the highway. In a matter of
seconds the small car had driven into the
trailer, the ramp had been lifted, and the
doors closed. The truck pulled back on
the highway and went on its way while the
men in the trailer started their job of com-
pletely changing the appearance of the

INDUSTRIAL ELECTRONIC—

stolen car. When the camouflage job was
done, the car could be returned to the
highway without fear that even its owner
would recognize it. And there was no fixed
garage to arouse suspicion. The whole op-
eration could be quickly changed from
one town to another.

In response to a radio call, the “paddy
wagon' came to collect the members of the
gang. Carl and Jerry rode back to town in
the panel truck with Chief Morton.

“I certainly want to thank you boys for
the fine job you did,” the chief said. “With-
out your help, there is no telling how long
it might have taken us to catch up with
those crooks. I just wish there was a re-
ward or something for catching them, but
there isn’t.”

OLLY NED, we don’t want any re-
ward,” Carl said. “It benefits all of us
to put jokers like those behind bars. I can
still see the look on the face of the fellow
holding the paint gun when you threw
open the doors. You might say we caught
him red-handed!”
Jerry, who hated puns, groaned aloud.
“Yes,” Chief Morton said with a twinkle
in his eye, “considering the fact that we
ran them down by taking bearings on
them, you might say that we really had
them in a ‘fix.’” 30—

AUTOMATION TECHNICIANS

Desperately Needed!

Never in history has there been such a tremendous demand for Elec-

tronic technicians at the servicing, maintenance and assistant Engineer-
ing level, in ¢ll fields of electronics. Industries, Businesses, large and small
are turning to Electronically controlled machinery ... AUTOMATION!

Whether it’s a Robot airplane, an auto-
mobile plant with an integrated line of
machines, a Sensing Device, Computing
System or Communications—each re-

@® TOP PAY

Let us send you FREE, without obligation, complete

details of our Resident Electronic Training Program— -

originated by Bailey Schools-—acclaimed by Electronic |

ngineers. See how you save time as you learn-by-doing

with intensive laboratory work on the most recently de- |

veloped Electronic equipment, plus classroom required |

physics, mathematics, ete. l
|
]
|
|
|
|

We help you find part time work while in our school—help Name . S S
place you with America’s leading companies after gradua-
tion. Act now—mail coupon today!

VETERAN APPROVED Address —
Bailey Technical Schools ity Bate

1626 8. Grand ¢ St. Louis 4, Mo.

30

quire electric power applied through auto-
matically controlled processes. This means
there are positions open at all levels
and phases for Electronic Technicians.

® UNLIMITED OPPORTUNITY
® SECURE FUTURE

Bailey electronic students
learn Industrial Television
on specially designed
equipment such as this
panelboard, which is a mul-
tiple camera and sereen
control. The Bailey Elec-
tronic course includes an
outstanding comprehensive
program in radio and TV
recelver servicing.

Always say you saw it in~—POPULAR ELECTRONICS
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Actual tune composed on GENIAC

COMPUTES, “REASONS™
PLAYS GAMES

GENIAC

BUILD IT YOURELF in a few hours! ELECTRIC BRAIN

Yes, you build any one of 33 exciting electric brain machines in just a few hours by following the
clear-cut., step-by-step directions given in a thrilling booklet! No soldering required . . . no wiring
beyond your skill! GENIAC is a genuine brain machine——not a toy. The only logic machine kit that
not only adds, subtracts. etc., but presents the basic ideas of eybernetics. Boolean algebra, symbolic
logic, automation, etc. So simple to consiruct that even a twelve-year-old can make a machine that
will fascinate people with advanced scientific training! With the special circuitry of GENIAC. the
Etectric Brain Construction kit, You can compose tunes automatically. These new circuits were never
available before!

OVER 400 COMPONENTS AND PARTS. Circuits operate on one flashlight hattery, and the use of
ingeniously designed parts makes building circuits one of the most fascinating things you've ever
done! You set up problems in a variety of fields—and get your answers quicker than you can
set them up! Play games with the machine—nim, tic-tac-toe, etc.—and pit your brain against its
logic! Solves puzzles in a few seconds that would take you hours without the aid of the machine. You
actually see how computing and problem-solving is analyzed with algebraic solutions transferred
directly into circuit diagrams.

YOUR COST FOR GENIAC KIT: only $19.95 postpaid. The 1956 Model GENIAC KIT contains:
(1) a complete 200-page text, ‘*‘Minds and Machines”’—a basie introduction to eomputers. (2) “How
to Construct Electrical Brains At llome ’—a fully illustrated text book on basje computer design
theory and circuits with specific instructions for building eireuits. (3) Wiring Diagram Manual. A
special booklet with full scale diagrams that yvou ean tear out and place on your work bench for easy
assembly. (4) Beginners' Manual. Starting {rom scratch, the manual adds filteen extra exper;iments,
thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. (5) Over
400 components and parts. .

So—mail the coupon for your GENIAC today! Your money back if not delighted!

Some Firms and Institutions that have ordered GENIAG: K1—Only

Allis-Chalmers Walter V. Clarke General Insurance Los Angeles
Remington-Rand Associntes Co. of ARmerica « PuhlncStS:huols 95
International Lafayette Radio ansas State

Business Barn?rd il Rohr Aircraft Co. University

Machines Westinghouse Albert Einstein Duke University
Wheeldex Mfg. Co. Electric Medical College Coral Gables
Manuel Missionary Phillips Naval Research Beil Telephone {Add $1.00 W of Miss.

College Lahoratories Lahorataries Laboratories $2.00 Outside U. S.)

Is vour knowledge of these new technical fields rusfy? Perhaps you never

? had time to study them but need to now. Write for free information about
@ Our new, modern, low-cost courses. Work at your own speed at home. Check

those that interest you.

PHYSICS ELECTRONICS [J Acoustics Hi-Fi P4
High School Physics [J Television P3A [J Nuclear Physics P5
[ Part 1—PIA [] Radio P3B [0 Analog Computer C3
[ Part 2—PIB [] Radar—Theoretical P3Ci [J Digital Computer C2
College Physics [J Radar—Practical P3C2 [0 Memory Storage ClI
E II;an‘ |—P2A [J Musical Instruments P3D [ Construction of Robots PS7
art 2—P2B
MATHEMATICS CHhEMISTRY BIOLOGY PSYCH?;.IOGY
q High School . . Normal
O Trigonometry E’ College 0 High Schoal % Child PS2
[ Algebra [J Analytic [0 Human Biology [] Abnormal PS3
3 [] Qualitative [ Zoology [J] Mental Hygiene PS4
O (S:°'I'd Iee°me"y [ Quantitive [ Aptitude Test PS5
O Caleulus 0 Srqanic [ Botany [ Rapid Reading P56
[ Statistics [] Physical (] Genetics [0 Construction of Robots PS7

[] Please send me GENIAC Kit. $19.95 {Add $1.00 West of Mississippi or $2.00 Outside U. S.)

OLIVER GARFIELD CO., Dept. PE-27, 31 Broadway, New Haven, Conn.

INERA: 0 0o oo (B L8160 £ 8 1080 00 £ m560 o 518 £ o ek BOB 00 Age......... Oceupabion. .. ..o
Gy . Zone, . ........ State. ...
February, 1957 31
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SOURCE OF MERCURY
Need an inexpensive source of metallic
mercury for assembling home-made mer-
cury switches, or for other experiments?

hacksaw (they are cased in steel). Using a
flat piece of wood, or a bone or fiber spat-
ula, squeeze the chemical paste out of the
cell and against a flat, hard surface. You'll
get several drops of mercury from each
cell. These may be picked up with a small
eye-dropper and stored in a glass or plas-
tic vial. —E. G. L.

AID FOR CAR RADIOS

When a car radio comes into a repair
shop, or is removed by the owner for his
own self-service, spraying the base of the
vibrator and rectifier sockets with anti-
corona dope may obviate future removal to
correct ‘“arc-over.” The added insulation
protects against low resistance from accum-
ulations of dirt, grease, etc., which will flash

Just save the exhausted mercury oxide

over under low humidity conditions. Leave
the vibrator or tube in the socket to act as
a mask while spraying. Remove any grease
or dirt before spraying. —J. A. McR.

CUTTING COAXIAL CABLE

The same tool used for cutting copper,
brass, and aluminum tubing without dis-
torting it can be used just as well for cut-
ting coaxial cable without squeezing it out
of shape. It is equally handy for cutting
through just the outer insulating jacket,
or for cutting through the jacket plus the
outer bralded conductor, where des1red

subminiature electronic

from
equipment, transistorized gear, or hearing

batteries

aids. Cut the cells open, using a small

e MOST WANTED TONE-ARM

New AUDAX in KIT form—at HALF price!
accommodates ANY MAKE cartridge,
including the famous AU DAX Hi-Q7

AUDAX KT-12: KIT, $14.55 NET
Factory-assembled, $24.00 NET

AUDAX KT-16: KIT, $17.55 NET
Factory-assembled, $30.00 NET

""The new KT models exactly duplicate
the Audax “Compass-Pivoted” transcription
® arm long recognized as top “‘blue chip.” These
new arms are the crowning achievement of a
quarter-century of constant refinement and
re-engineering of the very first commercial elec-
tronic pickup arm (Audax 1928) . .. to the fewes?
possible parts. It is this very nth degree engineered
simplicity that makes the new KT arms possible.

Anyone can assemble a KT arm in about 10 minutes — and

save 509%! The “Selector-Index” permits instant adjustment for
any stylus-pressure. The newly-designed cartridge-housing enables
checking of the all-important stylus-to-groove alignment at a glance.

You do-it-yourself with no
tools other than o nail-file
or small screwdriver.

AUDAK co 500-5th Ave., New York 36, N.Y,
Att: Mr

0O Send FREE latest catalog & name of nearest dealer.
O Send FREE $1.00, 22-page “ELECTRONIC PHONO

~  No tone arm equals the new Audax KT —

regardless of price! Read October 1956 ‘‘Popular

] Electronics,” page 57. See the new KT arms

at your dealer. (If shipped from New York City, FACTS™ by pioneer Maximilian Weil. I enclose 25¢ for
add 40¢ for postage.) Fill out the coupon. handling & postage.

Fine audic-electronic apparatus for 85 years Namel . cndhene. 5
AUDAK COMPANY A.ddress .............
500 Fifth Avenue. New York 36, N. Y. ClYE LY

Always say you saw it in—POPULAR ELECTRONICS
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3 TECHNICIANS

CENTRAL TECHNICAL INSTITUTE PREPARES
YOU QUICKLY FOR AN AIRLINE CAREER!

In today’s jet age, electronic communications and navi-
gational aids are the vital nerve system of the world's
fast-growing airlines. Demand for skilled young special-
ists who can operate and maintain complex radio-radar-
electronic equipment greatly exceeds the supply! Posi-
tions include air/ground radio operators, installation
and malntenance, afrbarne radar installation and main-
tenance, electronic technicians, ete,

The Airline Tratning Division of «Central Technical
Institute, world's leading and largest airline personnel
scheol, can train you qulckly to take advantage of this
unusual career opportunity. Many fine non-technical
eirline jobs are also open to Central graduates. Free
nation-wide placement service

PREPARE THROUGH HOME STUDY OR
RESIDENT TRAINING

Whether you chocse Ceniral's home =tudy course (with
9 kits of equipment) or resident training at our Kansas
City School, youll receive thorough. up-to-date, na-
{ionally- recogmzed ‘raining to qualify you for a reward-
ing career. Over 14,000 graduates placed with all major
U. S. airlines since 1937—your assurance that Central
training is effective, practical and profitable. Central’s
airbne instruction is farmulated under the guidance of
an Airlines Advisory Board composed of representatives
from 19 major airlines. Preliminary training need not
interfere with present position

Member of
Nctional Fome
Study Couscil
al

Nctioral
Cauncil

of Technical
Schools

Crowin

: Dept. A-27

Tell me more abcut your fraining program(s) whick |
have check=d below:

'A R

S ..,_,......_x-f

as Communications _ S‘pec:ahsfs

COMPLETE TFLINING IN
TEE*ISION AND-
IECTRINICS
ENGINE RING TCCHNODOGY

Get ful m-ormatiom 01
CentralPs nhome shudy
and rmesid2n!- couxrses
which- Fave qualified
thousands for well-
paying carzcrs in Radio
& Televisien 3tatios—

Radio~TY reoair—Elec:
tronice Mamufactimwess

— Guzlad Missilez —
Auton=atior—ete

EI'N?ES

CENTFAL AL3O OFFERS

1644 Wyandotte St., Kansas City 8, Missouri

VETERANS
Central offers courses ap-
proved under G |. Bill

MAIL COUPON TODAY
FOR FREE INFORMATION

]

)

]

: O Airline Communications & Electronics
¢ O Airline Station Agent (non-technical)
1 [ Televisian and Electeonics Engineering Technology
i

|

1

|

i

|

I

Name.____ s e 0.

Address__ BRCEE § ____Phone.
City, State____ _County.

If Korean vet., give approx. discharge date.

February, 1957 33
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for my custom
high fidelity system
shall I buy a...

TURNTABLE

or a

RECORD GHANGER?

SEND COUPON

for the answer to this
important question

PLUS FREE STROBE DISC!

REK-0-KUT COMPANY, INC.

Dept. PE, 38-01 Queens Blvd.,
L. 1. C. 1, New York

NAME.

ADDRESS

CITY ZONE__STATE__

MY DEALER IS

e S S IR WD G DA fanb S G M SED D SRR SAN i SR G Wb we ol

Tips (Continued from page 32)
leaving the inner conductor and insulation
unharmed. It will also cut rod up to 1l-inch

diameter. —F. H. T.

BATTERY HOLDERS

Vertical-mounting holders for type C or
D dry cells can be made from easy-to-get
capacitor gg
mounting rings.
Use 1” diameter §
rings for type
C cells and 13"
diameter rings
for type D cells.
A narrow strip
of thin card-
board, about %4”
shorter than
the circumfer-
ence of the cell,
is used as a
shim between
the ring and the
cell. The com- A
plete assembly of battery and holder is
shown in the photograph above. —J.E.P.

PORTABLE POWER OUTLET

A very useful portable 110-volt a.c. pow-
er outlet can be made, as shown in the pho-
to (p. 110). Mount the switch in a suitable
wood or utility box enclosure. Then wire
the incoming line cord to one side of the
switch and the extension wires with clips
to the other side. Large “ON” and “OFF”
markings are essential so that you know
the Cllps are “dead" before hooking up a

circuit. A d.p.s.t. switch is best because it
isolates both sides of the circuit, but a sin-
gle pole switch may be substituted if prop-
er precautions are taken with the “hot”
wire. The fully insulated alligator clips,
such as Mueller No. 63, are recommended.
A piece of large spaghetti may be slipped
over the ends of standard clips as an alter-
nate. A de luxe outlet could be made by
adding a fuse to the block. —C.R.E.

Always say you saw it in—POPULAR ELECTRONICS
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This book is a Gold Mine
Send for it immediately!

Whether youre an amateur . .

electronics . . . Let us show you how to have

. a hobbyist . . . or already in

a bright career in

RADIO! TELEVISION! ELECTRONICS!

TURN YOUR HOBBY INTO A HIGH-PAY CAREER!
Today thousands of electronics hobbyists have an op-
portunity to turn their hobbies into profits. It's the
““Age of Electronics”! Trained men are in crucial de-
mand! You may be ‘‘outside’” the electronics indus-
tries now, working on a job you enjoy far less than
experimenting, building, transmitting, receiving: work-
ing for less money than is being paid to electronics
engineering technicians. But your “‘true love” is elec-
tronics. Why not awaken to your opportunities—now ?

ELECTRONICS HAS GOOD PAYING JOBS FOR
TRAINED MEN LIKE YOU!

And only trained men can fill them. You can get your
share, if you take time now to gain that indispensable
knowledge.
Here are just two of the typical high-leve! opportuni-
ties available to CREI-trained men:
““Just about four months have passed since I made
my first recruiting trip to CREI. As a result of that
visit Messrs. Kohs, Plante and Wenger are now
members of the Laboratories and Mr. Kresge soon
will be . . we have some openings now and will
have others . .”’—Bell Telephone Labhoratories,
Murray Hill, N. J.
“Two openings in our Field Service .
electronics . . . starting salary is $380 and UPiage"
—North American Aviation, Inc., Columbus, Ohio.

YOU NEED ADVANCED TRAINING

Sure you have some experience. But the fellows with
only partial technical knowledge move slowly, or stand
still while you—the man with advanced technical
training—plunge ahead in the golden world of elec-
tronics opportunities.

. aireraft

"

To help us answer your request intelligently, |
please give the following information:

| course outline.

CHECK
] -+ | FIELD OF
GREATEST
I et sismoii s e 3 - S 2 J INTEREST
| ELECTRONICS
SXPERIENCE . .. ... ... ooii oo,
I ’ Name............
......................... [
! IN WHAT BRANCH OF ELECTRONICS ARE
] v Most NTisEsTEDy T RONICS .| Street ...........
[ ...
jis -varersrg cemes mom smmen e s ' City oo

February, 1957

MAIL THIS COUPON . .. TODAY!
| CAPITOL RADIO ENGINEERING INSTITUTE

Accredited Technical institute Curricuta—Founded in
3224 16th St., N. W., Dept. 122-D, Washington 10, D, C
Send booklet ""Your Future in the New World of Electronics” and

O Practical Aeronautical Electronic Engineering z

Check: O Home Study

ACQUIRE NECESSARY TRAINING AT HOME
Use spare-time hobby hours for CREI Home Study as
thousands of successful technicians have done since
1927. Get concentrated training in minimum time,
then step into a good job and enjoy good pay in the
mushrooming electronics industry.

SEND FOR FREE BOOKLET. IT TELLS YOU HOW

How Lo gain career success in the tremendous elec-
tronics industries. It pinpoints opportunities which
exist. By 1960, the electronics industries will do no
less than $15 billion worth of business per year, not
counting military orders. Take TV for example: there
are about 36,000,000 TV sets and over 425 TV sta-
tions on the air. Color TV is pushing ahead furiously.
Electronies is the ONE field of maximum opportunity
in this electronic age.

CREI TRAINS YOU IN MINIMUM TIME AT HOME
Thousands of men before you have benefited quickly
from CREI Home Study training. Thousands of CREI
graduates are now emploved in industry here and
abroad. Here is what they say:

“In this time of less than two vears, I have almost
doubled my sealary and have gone jrom wireman, to
engineering assistant and now to Junior engineer.
1 have CIEI to thank.”—Frank A. Eckert, 22 Clover
Lune, Levittown, Pa.

VETERAN?

If you are eligible for training under the

FAMOUS FOR

30 YEARS new G.I. Bill of Rights, check coupon
CREI is known for full information,
and respected
A g G LIKE TO STUDY IN WASHINGTON?
Sinee 1927 we CREI also offers resident instruction at

have trained thou-

sands in the mil- Classes

same high level day or night.

itary, industry start often. Check coupon for Residence
and hgover‘r{m\ilg- School catalog. Qualified residence
CASK A A aduates ee: i i
GINBER™ gradua earn degr: Associate in

Applied Science.”

1927

[ Practical Radio Electronic Engincering
O Broadcast Radio Engineering (AM, FM, TV}
O Practical Television Engineering

.Zone. . ....
O Residence Schoot
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Send for MusiCraft's ?‘?EE\
hlgh fidelity

catalog

Just off the press!

Jam-packed
with latest
hi-fi values!

Here’s a special high fidelity catalog that you’ll
find particularly useful, because we have included on/y equipment which
we at MusiCraft consider the best—from the standpoint of comparibility
and stable operating efficiency—in every price range.

Page after page pictures the newest high fidelity equipment with
detailed information about characteristics and specifications.

Whatever you want—whatever vou need—speakers, tuners, ampli-
fiers, turntables, “do-it-yourself” kits, etc..—MusiCraft’s new catalog
features all the top quality components from leading manufacturers.

48-B East Oak Street
Chicago 11, lilinois

address

- MusiCeaft | =

Delaware 7-4150 city zone

Always say you saw it in—POPULAR ELECTRONICS
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start

in t

Your talent with engines—or any mechanical

ab

it is backed up with solid training. And
that’s what you get when you serve in the

U.S. A
op

Start developing your val.aable talents
today—and go places faster—in the U. S.

Air Force. Se

February, 1957

you can get a great training . ..and

a great future. ..

<

Wy i
e -

St viite A BEE

mevte TS wvhareees

Lot

Litg

U.S. AIR FORCE!

® 605 0500000000000 00000006080000aar00

M-79-PE

. oo [ H .
ility—can pay big dividends, when Paste Coupon on Postcard anc mail to:
Airman Recruiting Information Branch
Box 2202, Wright-Patterson AF3, Ohio
Please send more information on my oppor-
tunities for enlisting in the U. $. Air Force.

ir Force. The Air Force offers you :
. I am between the ages of 17-34 and reside in
L2

portunities to learn ene of over 40
career fields—trairing that will
stand you in good stead, wherever
your future may lie.

U.S.A. or possessions.

NAME

ADDRESS_____ e AGERE,
e your local Air Foree Recruiter—

or mail the attached coupon. CITY_____ 7Z0NE_ _STATE

@00 0000000000500 00000000000s00

WWW _ akherieaiadiahictary com
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You can have the finest sound reproduction
throughout all frequency ranges
without distortion

You will hear a remarkable difference in the clarity
of Norelco “Full Response Spcakers. In a single
speaker, twin-concs reproduce low frequencies, mid-
dle range, as well as the higher frequencics extend-
ing beyond the audible range-—without distortiony

WHY ARE NORELCO FRS SPEAKERS,
SO EXCEPTIONAL?

They have incorporated a number of technical re?
finements which are evident the moment you listen.
The air gap has been made long so that the coil is
completely enclosed in an even magnetic field at all
times. A copper ring has been fitted into the deep
air gap to kecp the voice coil impedance constant
over the whole frequency range; this avoids incor-
rect matching. High flux densities are obtained
through the use of “Ticonal” magnet steel.

Norelco FRS Improved Bass Reflex En-
closures are available in three sizes; FRS
Enclosures I, 11 and llI. Priced from

$33.75 10 $119.95.

oreleo
o

Write today to Dept. N2

P R Y R T YT T TI T

998003000000 0000000050 0

Y

orelco cgfc%d

speakers are available

5",8" or 12" sizes in standard impedances.
Priced from $6.75 to $59.98

Blue prints are available for the

do-it-yourself enclosure builder.

$00scvrsrcsreveensnenettd

Norelco specaker-matehed enclosures are scien-
tifically designed acoustical boxes which enhance
the cxceptional tone qualitics of FRS speakers;
bringing out their true performance values.

Norelco FRS Speaker Enclosures are available
in threc sizes to match the characteristics of the
speaker in use. Supplied in cither mahogany or
blond, these enclosures incorporate a removable
base permitting the enclosures to be placed hori-
zontally or vertically to suit any room arrange-
ment or decor.

ADD TO...and improve any sound system with /%ﬂ?/c:o®

*FULL RESPONSE SPEAKERS

for brochures and prices of these unique speckers.

NORTH AMERICAN PHILIPS CO., INC., 100 E. 42nd Street, New York 17, N.Y.

Always say you saw it in—POPULAR ELECTRONICS
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reasons why the wor!éq (S mmste respected name

model S-38D $49.95

Wonderful starting point for
the new amateur or short-wave
listener. Same meticulous
engineering found in all
Hallicrafters equipment—at
down toearth prices. Coverage:
standard broadcast from 540-
1650 kc. plus 3 short wave
bands from 1650 kc. to 32 Mc.

model S-53A $89.95

Has easy-read overseas dial
with international stations
indicated. Electrical band-
spread and logging scale. Com-
plete with 5 in. speaker, head-
phone jacks plus phono-jack.
Two stages of i.f. Coverage:
standard broadcast from 540-
1630 kc. plus four SW bands
over 2.5—31 and 48-—54.5 Mc.

model S-85, S-86 $119.95

A superb receiver that pulls
them in on 10, 11, 15, 20, 40
and 80 meter amateur bands.
Over 1000° calibrated band-
spread gives better selectivity
on large easy-to-read dial.
Features separate tuning con-
denser and built-in PM 5"
speaker. Coverage: Broadcast
band 540-1680 kc. plus three
S/W bands 1680 kc—34 Mec.
S-85 AC, S-86 AC-DC.

model S-94, S-95 $59.95

\Advanced models that bring in
emergency radio, police and
fire calls. Newly engineered

FM chassis provides low fre-

quency drift and low noise
figure. Modern styling with
simplified control gives easy
operating, Coverage: $-94—30
to 50 Mc; S-95—152 to 173 Mc.

CHICAGO 24, ILLINOIS

February, 1957
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model SX-99 $149.95

The best at its price with all
features demanded by DX
enthusiast. Has *‘S” meter,
separate bandspread tuning
condenser, crystal filter and
antenna trimmer. Easy-read
dial has over 1000° calibrated
bandspread through 10, 11, 15,
20, 40, and 80 meter amateur
bands. Coverage: standard
broadcast 540-1680 kc. plus
three Short-Wave bands 1680
ke-34 Mc.

model S-102, S-106 $59.95

The only inexpensive complete
receivers for 2 and 6 meter
bands. New models with all of
Hallicrafters famous engineer-
ing. Have 7 tubes with recti-
fiers, built-in 5" PM speaker,
low frequency drift, compact
bandspread design, phone
jacks. Coverage: S-102—143 to
149 Mc. in 2 meter band; S-106
—49 to 55 Mc. in 6 meter band.

model SX-104, SX-105
$89.95

Twonew high frequency crystal
controlled /tunable receivers at
low cost. First time available
on single band receiver. Ideal
for monitoring government
marine, fire, police and other
emergency frequencies. Cover-
age: SX-104—30 to 50 Mc.;
5X-105—152 to 173 Mc.

THE NEW ONE
THAT’S ON THE

DRAWING BOARD
TODAY!

- where the best ideas in communications
' U= = areborn!

Export Sales: Philips Export Co.
100 E. 42nd St.,New York 17, N.Y.
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PREE ®YIIHL 84 Withers st., Bidyn. 11, N. Y.
Show me HOW TO SAVE 50% on Laborafory Preci-

04 A_i'_ALOG e of ni:isg';\':::::c::d&El'g:i[.)i:':?:u':?.s ; ‘°'°'°3_,&
SAVES YOU 50% on your M s 0 e Fh o LY

TEST INSTRUMENT & HI-FI COSTS R, g i 4

50 KITS & WIRED MODELS to choose from! o« ey B35 .

w1000 Ohms/Yolt

Home, car, TV,
appllance repairs:

VACUUM TUBE NEW! PEAX-to-PEAK

MULTIMETER
fs40  NEW! VOLTMETER VIVM
REDI-TESTER #m #1232 & UNI-PROBE 4536
{pot. pend.}
KIT $12.95 KIT $25.95
WIRED $15.95 WIRED $39.95 XIT $29.95 KIT $12.50
WIRED $49.95 WIRED $14.90

PERFORMANCE PROVED by TV manufacfurers, electronic schools
and over 100,000 Servicemen. OVER 1 MILLION in use today!

5

PUSH-PULL

NEW! (OLOR &

NEW' BYNAMIC

SCOPE #4125 |BLACK-&-WHITE
KIT $44.95 B A S-MC TV
WIRED $79.95 i ) = '-‘ SCOPE #4460 a2 x b
Lowest-priced Y :Qm Q‘i KIT $79.95 TUBE TESTER‘#—MS TRANSISTOR TESTER

- N
3l o, Love
professional Scope| G} Qg T wiRed 1295 | T $3495  WIRED $49.95 | KIT $69.95  WIRED $109.95

YOU BUILD EICO KITS in ONE evening,
but — they LAST a LIFETIME.‘ ]

B || NEW! HIGH |

= TN Sine &
foeLt” 1] g *t‘*s.w;",:
PREAMPLIFIER fHF6) | 1

FIRLIY 1 17 52495 WIRED $37.9 ‘0/2‘ AUDIO

#HF20 AMPLIFIEK with Power Supply: GENERATOR #377
KIT $49.95 WIRED $79.95 KIT $29.95 WIRED $44.95 KIT $31.95 WIRED $49.95

\\m -AF SIGNAL

0 .“‘1 GENERATOR |
2 BB 4y

=

Ultro-Linear
HIGH

KIT $19.95 WIRED $29.95

1000 Ohms/Volt
MULTIMETER
H556
(4" METER)
| a7 51690

WIRED $23.50

NEW! | o o
RF-AF SIGNAL | (23
| GENERATOR #324 ’99 9o

{150 ke to 435 md!)

KIT $2695  WIRED $39.95

#360
WIRED $49.95

MULTI-SIGNAL TRACER #1435
KIT $19.95 WIRED $28.95

EXCLUSIVE 5-WAY GUARANTEE on components, instructions,
performance — and LIFETIME service and calibration! .

KIT $34.95

- f - Test radio, hearing aid,| B ae] REMA Res. Sub.
6V 812V y : ] flashiight, photo-flash. | § ' Box #1100

electronic equipment

BATTERY f‘ | batteries: SE] OKIT $5.95 WIRED $9.95
50k .
CHARGER R-C BRIDGE & R-C-L

“l. BATTERY TESTER |} =
& 584 @mm Cap. Suba
KIT $29.95 WIRED $38.95 COMPARATOR #9508 > Box #1120

KIT$19.95  WIRED §20.95 | KIT$9.95  'WIRED $1295 | KIT $5.95 WIRED $9.95
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Voice of Amurlica ‘
Comprehensive up-to-the-minute
English language s.w. broadcasts

EXCLUSIVE

Sovfoto

AVE YOU EVER had the opportunity

of listening to voices speaking directly
from Melbourne, Australia, Copenhagen,
Denmark, or other far-off and fascinating
lands? Every day our local radio net-
works broadcast news reported from all
over the world by means of short-wave ra-
dio. You can have a first-hand glimpse of
many foreign countries right in your own
home.

There are broadcasts in English on the
short-wave bands which present plays,
various kinds of entertainment, quiz pro-
grams, and music for every taste. They
give you a chance to know more about peo-
ple abroad, to understand their problems
and views on current events better. We
will endeavor to open wide for you the
door to this fascinating and entertaining
means of relaxing and learning—short-
wave radio.

Lists of the “Best Heard” stations and
some of the news broadcasts you can hear
are each divided into two sections—one for
those listening in Eastern North America
and another for those in Western North
America. You'll find the “Best Heard"” sta-
tions on pages 42, 43, 45 and 46; the news
broadcasts on pages 44 and 46.

THE BATTLE OF THE ‘“JAMMERS"

Tuning through any one of the short-
wave broadcast bands may cause the new-
comer to wonder if his receiver is in work-

February, 1957

Women ploy |mpor+anf part on inter-
national short-wave kroadcasting scene. At
upper left, Shirley Walsh operates con-
trols in @ YVOA studio. The women above
are part of team at Radio Moscow.

ing order. Spotted throughcut these bands
are signals that sound like shrieking metal

lathes. These loud, obnoxious sounds are
generated by super-high-power short-wave
transmitters. It is their professed intent
and purpose to make it impossible to listen
to any radio signal on a particular chan-
nel. Almost invariably the station being
“jammed” has a political dactrine opposed
to the country doing the “jamming.”

At this writing, the “jammers” are ac-
tively trying to cover up the Voice of
America, Radio Liberation, Radio Free
Europe, Greece, and Egypt. Directional
measurements tell us that they are being
“jammed” by transmitters in the Soviet
Union, Czechoslovakia, East Germany, Po-
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IRLS LOOKING for boys and vice versa

can now get electronic computers to
fix them up with a not-so-blind date. In
fact, the computer can figure the elements
of mutual attraction so well that cus-
tomers should be prepared to fall head-
over-heels in love. To prove it, the world’s
first electronically arranged marriage will
soon take place in California.

Electronic “matching” is a quite serious
approach to the problem of Iloneliness.
When TV’s Art Linkletter heard that more
than 14 million Americans belong to lone-
ly-hearts clubs, he hit on the idea of
polling a large sample of singletons with
a long questionnaire about themselves
their looks, likes, dislikes, foibles, etc. Then
he encoded this information for the Univac
computer, instructing it to pair up couples
opposed in sex but matched in nearly
everything else. Result: Most of the “elec-
tronic” couples hit it off fine. Among them,
John Caran and Barbara Smith of Los An-
geles feel that Univac’s judgement is not
just a passing fancy; they plan to get mar-
ried.

When one of Barbara's former boy-
friends complained that “the girl that
might have become my wife was taken by

February, 1957

TV stuntmaster Art Linkletter assists with
Cupid's bow as Univac tries to pick a mate for
hopeful Nancy Martin (above}. John Caran
and Barbara Smith (left) are acclaimed by
Linkletter as world's first "electronic couple.

Univac and given to another,” Univac had
a ready consolation for him. “We’ll run his
data through the machine,” said Linklet-
ter. “He'll have the equivalent of 3000
dates in a couple of minutes.”

Some of the “electronically created”
couples ask themselves, “But is this the
natural thing ?” In terms of social custom
and human need, the answer is surely yes.
Pre-arranging marriage through family
councils, often before the bride and groom
ever see each other, is the usual procedure
in many lands. Yet in North America,
Australia, and Western Europe, young peo-
ple like to do their own picking. This is
undoubtedly more romantic, but our di-
vorce rate throws some doubt on the wis-
dom of romance. The American Institute
of Family Relations points out that by re-
lying mainly on romance, most people get
married in a very haphazard way and
many a love match doesn’t last.

Electronic matching lets us eat our cake
and have it, too, because it helps in turn-
ing the perishable food of love into the
durable staple of marriage. It figures out
the compatibility of pcople even before
they meet. That's what puts the odds on
happiness. -—Shane Smith
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Smallest Radar Set

The world's smallest known
radar set, with a maximum
range of 6000 yards, was an-
nounced recently by the U. S.
Army. Lightweight and portable,
it provides troops with local bat-
tle area surveillance of enemy
movements despite smoke, dark-
ness or fog. Measuring only 14"
high by 14” wide, it weighs 85
pounds. It was developed by
Sperry Gyroscope Co., Great
Neck, N. Y., working with the
Signal Corps Engineering Lab-
oratories, F't. Monmouth, N. J,
and the Army Electronic Prov-
ing Ground in Arizona.

Pocket-Sized Receiver for Private Paging

Doctors at St. Thomas’ Hospital, London, are paged through tiny re-
ceivers in their pockets. Powered by miniature mercury cells, a re-
ceiver responds, by means of magnetic induction, to audio signals that 5
are carried by a wire loop surrounding the hospital. Messages for indi- 3
vidual doctors are sent from a switchboard control panel whose 56 push
buttons control 56 separate channels. A buzz in a receiver alerts its ¥
wearer to the message; the doctor then presses a button to listen, as
shown at right. The idea for this system came to the hospital’s chief
technician, Peter Stiles, who developed it in conjunction with the
Multitone Electric Co., 12 Underwood St., London N. 1, England.

3800 Miles on Transistors

Ham radio history was made when W10GU contact-
ed Denmark, spanning a transatlantic distance of 3800 3
miles for the first time with a transistorized transmit- 1
ter. The set was devised by Raytheon ham-technicians <
at the company’s Missile Systems Labs in Bedford, /
Mass. Shown below, it uses two Raytheon 2N113/ g
CK761 fusion-alloy transistors. i

Servicing Data

A new technical data service
which supplies diagrams and
maintenance information for in-
dividual radio and TV sets of all
popular makes has been an-
nounced by Supreme Publica-
tions, publishers of electronics
books. The radio material covers
receivers dating back to 1926
and up to present models. TV
data goes back to 1948 sets and
up to current models. The radio
data is priced at 40 cents, TV
material at 75 cents—for any
one model. For details and a
free 48-page list of available ma-
terial, write to Supreme Publi-
cations, 1760 Balsam Rd., High-
land Park, Il

POPULAR ELECTRONICS
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Janus, the two-faced Roman
god lent the female version of
his name to "Janet," Canada's
revolutionary two-way radio sys-
tem, whose antennas (at right]
tack messages to shooting stars.

N ITS soaring progress, the science of

electronics has evidently hitched its
wagon to a star. But the expression ccased
to be just a metaphor when a Canadian
scientist recently made radio signals lit-
erally ride piggyback on metcor trails.

It is no mere accident that this develop-
ment took place in Canada. For along Can-
ada's bleak tundra, giant radars of the
DEW Line look toward the North Pole to
guard America’s safety. Yet the aurora
borealis often plays havoc with radio
messages to and from these outposts.
Long-distance communication fades into
crackling silence, and even telephone lines
grow mute under the northern lights.

Faced with this problem, Dr. P. A. For-
syth of the Canadian Defense Research
Board remembered that meteors flashing
through the upper atmosphere leave behind
them momentary ion trails capable of re-
flecting radio waves. Forsyth worked out
a system of radio communication which
bounces high-frequency signals off indi-
vidual metcor trails, using the meteors like
tiny temporary mirrors in the sky. With
such “sky” waves, he is able to sidestep
the radio transmission troubles of the
Arctic. The passing bits of stardust bounce
his messages nearly a thousand miles.

Hundreds of pin-head size meteors fall

(Continued on page 126)

February, 1957

Radio Rides Stardust Trail

By H. H. FANTEL

Errant meteors, too close to

Earth, have to carry messages

G. W. L. Davis (cen-
ter) is flanked Ly his
associates with whom he
worked on split-s2cond
trigger citcuits to spurt
taped in“ormation at
passing meteors for re-
flection bazk to earth.
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Lasses Launch Aussie TV

By lucky coincidence, Australian TV
and the Olympics opened about the
same time, giving the people ‘“down
under” a chance to see something really
exciting during the weeks of initial fas-
cination with their new sets. But the
Olympics would be hard put to match
either the excitement or the fascination
engendered by the trio telecast at right
as the resourceful Aussies train the new
Marconi cameras on what appear to be
some of their best natural resources.

Electronics Drops a Bomb

As the ways of warfare ripen to perfection,
the optical bombsights that loosened the rains
of dynamite in the last war are now suc-
ceeded by combined bombing-navigation con-
trols that can draw a deadly nuclear bead on
any spot on earth in any weather. These elec-
tronic “K-Systems,” made by the Sperry
Gyroscope Co., automatically measure dis-

tance and time for target, compute the bomb
trajectory for existing altitude, temperature
and crosswind, trigger the “bomb away” at
the proper instant—then help guide the plane
home. The recently “cleared” picture at left
shows the bombardier holding the trigger of
this “Atomic Marksman.”

Drill a Square Hole

Those ¢oncerned with the ramifications of
square pegs in round holes will be pleased to
know that electronics now enables them to
solve their problems by drilling square holes.
The trick is done with an ultrasonic generator
and a high-powered amplifier linked to a
square drill bit that doesn’t rotate but dances
like a piston to the rhythm of the high-speed
vibrations. Its tiny but persistent impacts
break down the material to be worked, and
the resultant hole precisely matches the
shape of the tool bit. The “square drill” is

demonstrated by its inventors at left.

TV Tackles Atom

An experimental closed-circuit television
microscope is in use at Britain’s Atomic En-
ergy Research Establishment at Harwell. It
presents enlarged images of highly radioac-
tive metal specimens without endangering the
eyes of the researchers. A camera is trained
on the “hot” metal in a safe remote location
while the enlarged image is shown on the 15”
screen of a special cathode-ray tube. Direct
examination through optical systems would
be impossible since the radiation from the
metal specimen would contaminate the opti-
cal pathway and affect the human eye.

POPULAR ELECTRONICS
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Windmill-type ane-
mometers are now old-
hat. Instead, the mod-
ern thermistor assem-
bly shown here is fixed
to the rooftop and re-
motely connected to a
control box with a
meter that reads wind
velocity. This meter
may be located any-
where in the house.
The "housing” of the
thermistor assembly
shields it from the
direct noonday sun.

g e

An Iectronic Aneometer

By HARVEY POLLACK

Want to know how strong the wind

is? Build this wind speed meter

HE WORD “anemometer’—meaning a

device which measures velocity of the
wind—calls to mind a crossed-rod affair
with end-mounted cups whirling around in
the fashion of a horizontal windmill. Al-
though such anemometers are far from ob-
solete, the thermistorized anemometer dis-
cussed in this article, together with the
electronic thermometer* and the all-elec-
tronic hygrometer®*, makes up a very mod-
ern home weather station.

The thermistorized anemometer is an
electronic bridge containing two thermis-
tors of identical characteristics. One of
these is completely enclosed in a polysty-
rene capsule while the other is exposed to
air movement through small holes in a
second capsule. Wind velocity is read from
a meter by referring to a calibration chart.

Construction. Use an aluminum box
with hammertone finish as the case, and

* «Make Your Own Electronic Thermometer,” Poru-
Lar ELECTRONICS, April, 1956, p. 62.

«% “Build an All-Electronic Hygrometer,”” PoruLar
ELEcTrRONICS, October, 1956, p. 65.

February, 1957

mount the main controls on the front panel.
No chassis is necessary; the battery holder,
most of the small fixed resistors, and two
of the three potentiometers (R2 and R%)
are mounted on a %s"-thick sheet of poly-
styrene about %” smaller than the inside
dimensions of the case. Secure the poly-
styrene sheet to the box with the meter
terminal screws.

Potentiometers B2 and R/, which do not
require frequent adjustments, have slotted
shafts and are available through grom-
metted holes in the sides of the case. Bend
a strip of scrap aluminum about %" wide

When the Read Wind Speed button (52) is pressed,
the battery is connected to the bridge circuit. If the
Battery Test button (S1) is operated at the same time,
the current from the battery follows the path through
R3, the meter, and back to the Dattery through R9.
R3 and R9 act as voltmeter multipliers and, if R9is
set at about half range, the voltage applied to the
main circuit is:

E = IR = .001 x 3100 ==3.1 volts

The anemometer circuit is a modified Wheatstone
bridge. Two thermistors form a part of the bridge
and are closely matched in nominal resistance so that
the bridge may be balanced. When current flows
through the thermistors, it causes them to heat. As
the wind blows through the holes in the shield of one
thermistor, this unit is cooled and its resistance rises
sharply., upsetting the bridge balance, and causing
the meter to show a reading. The size of the meter
deflection is determined by the magnitude of the re-
sistance change, which, in turn, is a function of the
wind velocity.
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THERMISTOR
ASSEMBLY

52

Chassis and subchassis of the control
box are at left. The polystyrene subchassis
is mounted to rear of meter by terminals.

into a U-bracket and slot it to take the
shaft bushings of these potentiometers.
Mount R2 and R} back-to-back so that
their shafts protrude outward toward the
sides of the case; the shafts are cut and
slotted with a hacksaw.

A 3-wire cable emerges from the bottom
of the case. This is the transmission line
from the remotely located thermistors on
the rooftop.

The matched pair of thermistors are
packaged in two small polystyrene vials
which make perfect casings for the ther-
mistors in the final assembly. Punch four
very tiny holes symmetrically around the
top of one of the vials by means of a fine
sewing needle heated to dull red.* A 314" x
133" polystyrene base plate is used to hold
the assembly; drill very small holes in it to
pass the thermistor leads.

Cement the vials to the base plate with

* These holes should be as tiny as possible,

POPULAR ELECTRONICS
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A
—

- voggsec

R9
200

BATTERY
TEST

Diagrams and parts list for the electronic anenom-
eter. The circuit above is contained in the control box;
the thermistors diagrammed on the right are placed
on a separate base and located out in the open. A
three-wire cable connects the thermistor assembly to
the control box containing the meter. Pictorial diagram
showing method of connecting parts is at the left.

Bl—4-volt mercury cell battery (RCA VS-400)

M1—0-1 milliammeter in 2" square case (Trip-
lett Model 227-T)

PL1—Three-prong plug (optional)

RI1, R5—230-0hm, Ve-watt resistor

R2—20-ohm potentiometer

R3—3000-ohm, Ya-watt resistor, 5% tolerance

R4—500-ohm potentiometer

R6—500-0hm, Yo-watt resistor

R7, R8—10-ohm, Vz-watt resistor

R9—200-ohm potentiometer

S1—Spring-operated, d.p.d.t. push-button switch

(.
THERMISTOR ASSEMBLY

S2—Spring-operated, s.p.s.t. push-button switch
(Switchcraft Type 201)

SOI1—Three-prong socket (optional)

THI, TH2—Thermistor assembly: a matched
pair of 2000-ohm nominal (25°C) thermistors
(Victory Engineering Corp. Type A-33)

1—5 x 4 x 3 aluminum case, hammertone
finish (Premier PMC-1005)

]—Battery holder for 4-volt cylindrical mer-
cury cell

Misc. polystyrene sheeting. hardware, three-
wire cable, sclder, wire, etc.

Inside view at right shows

location of major parts
on chassis and subchassis.

polystyrene cement. The
wires are soldered to lugs
screwed to the base plate.
One common connection
between the two thermis-
tors and the two remaining
leads comprise the termi-
nals for the three-wire
transmission cable that
goes to the control box.

Testing. Set both the
Voltage Adj contrcl (R9)
and the Range control (E4)
to maximum resistance.
Set the Balance control
(R2) at the center of its
range.

Depress both push but-
tons (S1 and S2) simulta-
neously and hold them
down for about 5 seconds.
The meter should read

February, 1957
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Front view of anemometer control box with meter
which may either be calibrated directly to read
wind velocity or may be used with a graph.

somewhat above half scale. Now advance
the Voltage Adj control slowly until the
meter reads exactly full scale. This ad-
Justs the voltage to approximately 3.1 volts
—a value which represents the standard
operation of the instrument.

Release the Battery Test button (81),
maintaining pressure on the Read Wind
Speed button (S2). Make sure that the
thermistor assembly is in still air. Now
adjust the Bulance control for a zero read-
ing on the meter.

Release the Read Wind Speed button and
advance the Range control. Again press
the Read Wind Speed button and, il neces-
sary, readjust the Balunce control to its

Thermistor assembly
is shown at right. One
of the units is exposed
to the wind via some
holes in its enclosure;
the other is kept air-
tight in its case. This
assembly should be lo-
cated where it will be
exposed to winds to
be measured. You will
be able to obtain the
matched pair of therm-
istors from Victory En-
gineering Corp.,
Springfield Road, Un-
ion, N. J.

54

maximum resistance position, The an-
emometer is now ready for calibration.

Calibration. Enlist the services of a
competent automobile driver for this task
because you are going to “generate” a
readable wind speed by holding the ther-
mistor assembly out of a car window while
in motion at various speeds. Choose a
highway which permits maximum state
speed limits.

Have your driver accelerate to and main-
tain a speed of 60 m.p.h. Hold the ther-
mistor assembly as far out of the window
as possible and depress the Read Wind
Speed button. The meter reading should
be substantially less than full scale. Ad-
vance the Range control until you arrive at

1.0
/'
08
2
o
g P
x 0.6
& ,/‘/
=
w L1
Z04 ]
2
-
2
202
o
o ) 20 30 40 50 60
WIND SPEED-M.PH
Typical calibration graph used with meter.

a full-scale reading on the meter. At this
point, a reading of 1.0 ma. is equivalent to
a wind speed of 60 m.p.h.*

Repeat this procedure for speeds of 53,
50, 45, 40, etc, m.p.h., but do not alter the
setting of the Range control. Keep records
of the meter readings for each of these

speeds for your calibration curve. —{30—
If full scale is not reached at 60 m.p.h. with any

setting of the Range control, the needle-bafile holes should
be slightly enlarged,

POPULAR ELECTRONICS
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By PAUL HARVEY

NCREASED gasoline consumption and
lackadaisical engine performance are
often signs of improper ignition timing. If
you would like your car to purr along at
all speeds with the kind of power of which
it is capable, you need not invest $23.00 or
more for a commercial timing light. The
instrument described in this article can be
constructed for ten dollars or less, depend-
ing upon how you shop around for parts.
Construction. The foundation of this
unit is a slip cover aluminum box measur-
ing 3%"” x13"x2%"”. Its shape is such as
to provide an easy one-hand hold during
the time of motor adjustment. Two small
aluminum shelves are cut from scrap metal
and fitted inside the case. One of these
supports the vibrator transformer T1 and
the other holds the vibrator socket. The
shelves are spaced about 1% inches apart
to make room for the transformer leads
and the connections to the socket. Above
the second shelf is the vibrator, buffer ca-
pacitor (C1), high-voltage selenium recti-
fier (SR1), filter capacitor (C2), charging
resistor (R2), discharge capacitor (C3),
and associated wiring.
The Amglo U-35 strobe tube is designed
to fit a standard 6-prong radio socket. To

February, 1957

Brilliant strobe flashes
from this simple device

permit daylight adjustment

insure against arcing between the high
voltage triggering prong, which connects
to the spark plug of the car, and any other
grounded points in the case, an Isolantite
socket was mounted on a B” thick sheet
of polystyrenc cut to fit the box.

If this constructional layout is used, the
inter-shelf wiring should be completed be-
fore the shelves are secured to the case.
Two %" holes are drilled in the rear of the
case, fitted with grommets, and used to
provide entry for the triggering wire and
the two battery leads. Note that the wire
from the spark plug must have high-voit-
age heavy insulation. Both battery leads
enter the box through the same hole; one
is red, for the “hot’ side connection to the
battery, while the other is black and sig-
nifies the ground connection.

Care should be taken in soldering the
spark-plug triggering lead to the #6 lug
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Schematic diagram and parts list for the timing device.

C1—0.006-p1d., 1500-volt paper
tubular buffer capacitor (Cor-
nell-Dubilier Cub 16D§)

C2—10-ptd., 600-volt (minimum)
filter capacitor

C3—1I-utd., 800-volt capacitor

R1—250-ohm, 1-watt resistor

R2—-25,000-0hm, l-watt resistor

SRI—Selenium rectifier, high
voltage type, rated at 1000
volts or more (Sarkes Tar-

VIBRATOR

T
C.T.
(NOT
usenl}
.006
M T0
CAR
GND

zian H.V. Type 1, 1000-volt
stack)

TI—Transformer, 250 volts
peak each side of center-tap, for use with 6-volt
vibrator (Thordarson 22R26)

XEl—Xenon gas stroboscope tube (Amglo U-35)

Vibrator—6-volt non-synchronous type (Mallory
509P)

1" x 13" x 254" slip-cover aluminum case (ICA
29100, spray-painted to taste)

I—6-prong medium socket, Isolantite or Steatite

preferred. If Bakelite is used, isolate prong #6
from prongs #2 and #4 by a V4" hacksaw cut
across middle of socket.

1—4-prong radio socket (Amphenol 78-54)

3—Large battery clips with rubber insulating
covers

3-S5’ lengths of wire, one having high voltage
ignition insulation.

HOW IT WORKS

The 6 volts of the car battery are converted into
approximately 500 volts peak a.c. by means of the
vibrator and power transformer. The entire secondary
is connected in a half-wave circuit to ohtain the 500
volts. RI absorbs the inductive surges and prevents
premature pitting of the vibrator contacts. CI is a
buffer capacitor which comes into semi-resonance with
the secondary winding. The a.c. voltage is rectified
by SRI and filtered by C2. The voltage that appears
across C2 is transferred through R2 to C3 at the
start of the operating cycle. Thus, about 500 volts of
d.c. appear at the terminals of the U-35 discharge
tube. The U-35 idles until a high voltage surge from
the spark plug is applied to the triggering electrode.
This starts the discharge by ionizing the xenon gas
in the tube. Once ionization has begun, the tube
becomes a dead short-circuit across C3 and a large
charge of energy passes through it, causing the
xenon to glow.

The discharge ends when the potential of €23 falls
below the de-ionization voltage of the U-35. In the
meantime, C3 recharges through R2, building up its
voltage so that it, too, is prepared for the next trigger
impulse.

of the 6-prong socket. Keep the bare end
of this wire away from ground points or
there will be internal arcing.

The light emitted by the strobe tube is
of very high intensity. A lens at the end
of the case is not altogether necessary if
engine timing is to be done in an enclosed
garage. The lens will intensify the light so
that the instrument may be used in full
daylight under the shadow of the hood.
Any short-focus, convex lens will do the
trick; the one used in this model was taken
from a 50-cent flashlight.

Testing. When the wiring is complete,
the timing light shculd be checked with the
cover removed. Shut off the car engine,
connect the black wire to ground on the
frame of the automobile, the red wire to
the ungrounded terminal of the battery,
and the heavily insulated triggering lead
to the #1 spark plug. If the car uses a

6V. LEAD

VIBRATOR
SOCKET

Parts are interconnected according to the pictorial wiring view above.
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Aluminum case for the electronic fiming strobe can be purchased at most radio parts job-
bers. The transformer used by the author was one he obtained at a second-hand store. Note
placement of major parts inside the zase (above). The lens, which czn be taken from a broken
flashlight, is held in place by a simple bracket {below, left). All three leads enter the case
through grommets (below, right); the heavy lead is the cable connection to the spark plug.

12-volt battery, the red wire should be
clipped to the bar connecting cell #3 to
cell #4—a point which provides 6 volts
for operating the vibrator.

Set the timing light on the fender and
start the engine. The timing light should
flash on and off in synchronization with
the firing of the #1 plug. As the engine
is speeded up, the rate of flashing should
increase proportionately. Check fcr inter-

nal arcs. Arcing due to close spacing of

A drawer pull was used
by the author to hold the
strobe timer (at right}; it
is positioned at a center of
balance so that the unit can
be easily handled. This ex-
ternal view shows the neat
appearance of the timer.

February, 1957

P

parts may be stopped by slipping a small
thin sheet of polystyrene between the of-
fending points. A little benzine or gasoline
will cure arcing across the surface of the

50—

socket.
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SMOOTHING it out or
“souping it up”—call it
what you like, there is some-
thing you can do to your
small, old radio to get it to
sound pretty much like a more
expensive console, and even
approach the quality of hi-fi.
A few changes and connec-
tions, with little strain on your
pocketbook and the least bit
of technical effort on your
part, can do the trick. Aside
from the pleasure derived
through making the improve-
ments, the finished job has a
number of uses. You can use
it for the a.m. half of binaural
broadcasts, or as an auxiliary
amplifier for a regular sound
system, or as a standby ampli-
fier when your main rig is in
repair. Or, tote it along on
your next vacation trip and
amaze the neighbors. It still
looks like an ordinary five-

tube set, but man — what
sound! Total cost of the .
project, including the new

transformer, shouldn’t exceed
$5.00. These pages tell you
how to do it.

Get NEW Sound
from OLD Radios

Changes which will improve sound in small, 5-tube a.m. receiver:

new output transformer;
speaker; (3) negative feedback connections; (4 added filter capac-
itor with unused terminals taped. Latter is clamped to if. can.

2)leads connecting to external loud-

. Step No. 1 00000000000000000000000000000000000000000000

Connect New Output Transformer

The power amplifier of a typical small
radio looks something like circuit (A) be-
low. Usual frequency response is from 100
to 3000 cps. Simply replacing the existing
output transformer with a better one will
produce marked improvement in sound

quality. The one used here was a Stancor
Type A-3830. Connect one blue lead to out-
put tube’s plate, the other blue lead to B
plus. Red lead (center tap) is used in Step
2, below. Green and black leads connect
to speaker voice coil.

’ Step NO. 2 00000000000000000000000000000000008000000000H8

Re-Wire Screen Grid Connection

Installation of better transformer per-
mits further improvements for more linear
frequency response from small set. New

‘TO SPKR;

transformer has center-tapped primary. By
connecting output tube’s sereen grid to this
center-tap, you can simulate the ‘ultra-
linear”  principle
of operation. New
hookup is shown in
(B) at left. Such a
connection makes
for wider frequen-
cy response, and
generally “‘crisper”
sound. You’ll find
you have to turn
up the volume con-
trol a little more
to get same sound
level as before.

POPULAR ELECTRONICS
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‘ Step NO. 3 eeccccecssssnsssssssscccsssessssssssssssssnse

Negative Feedback Loop

Your small radio is now ready for its
next improvement—adding negative feed-
back. The diagram below shows a simple
but effective way of wiring a negative feed-
back loop into the set. Feedback voltage is
taken from secondary of
output transformer and
fed back to input of first
audio amplifier stage.
With correct polarity of
connection, the sound
will be noticeably im-
proved with just a small
reduction in  volume.

6507 OR SIMILAR
AF. AMP.

I

AAAAA A
VWAV

Simply reverse connections to secondary of
output transformer to correct this situa-
tion. Some sets will operate best with a
lower value resistor than 2200 ohms. Use
lowest one that gives good results.

6V6 OR SIMILAR A

OUTPUT TUBE E(@E%VFEL(TI

When the polarity is R0 —
wrong, positive feedback j>
will result and audible “Kg\m 4

oscillations will occur. REMOVE g4 —?L

(’ sfep No. 4 20000000000000000000000000000000000000000000

Juggling Capacitors

The above steps will result in generally
improved sound, with reduced distortion.
The most obvious improvement will be in
the set’s output of bass frequencies. For
further improvement, in treble region, try
removing capacitor between output tube’s
plate and screen, or plate and B-plus, or
plate and ground (see diagram above). This
should extend response of set beyond the
limits of hearing. In some scts, however,
its removal may result in more noise than

anything else. If this is true in your case,
better put the capacitor right back into
the circuit. Another trick, involving capaci-
tors, is to step up the current reserves of
the set’s power supply. Such upgrading
will prepare the radio for smooth handling
of big orchestral sounds. Simply increase
the size of your filter capacitors to up-
wards of 40 pfd. per section. Add enough
so that the set “continues to play” for a
brief instant after it is turned off.

’ And Fina“y ©0000000000000c0006000000000000000000000000009

Step-by-step improvements in frequency
response, resulting from the ‘“souping-up”
process detailed above, are shown in the
graph (below, right). The response of your
small set’s modest little amplifier has now

it together with the new one. A level con-
trol, such as an L-pad, will help match
the two. This improvement puts the final
touch to your job of getting better sound
from an old sct. -—Elbert Robberson

been stretched and straight- | | |

ened as much as possible. This
has been done at the expense °R'G‘N}L/’

o B nO

IREARRAR

usually enough gain built into

such sets to compensate for

(=]

of over-all gain, but there’s
/'

the loss. You may hear switch
clicks more sharply now, but
you’ll also hear music more

clearly. One obvious step re- @

mains: to take full advantage
of your improved receiver,
youw’'ll want a better speaker
system. This means at least

an 8" unit, or better—a 10"
or 12”7 unit—mounted in a
suitable enclosure. There are

several good ones available at

reasonable prices. Leave the

original one connected, or use
Fcbruary, 1957
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Beat Checks Bell

“A properly tuned bell is one
of the most complicated mech-
anisms in the world,” accord-
ing to William Parker, owner
of the McShane Bell Foundry,
Baltimore, Md. At left, Edith
Myers tackles one of the com-
plications by using an electron-
ic beat frequency oscillator to
check the bell’s pitch for a per-
fect “middle C” tone. (Wide
World Photo.)

Music at Bus Stop

Free music is being provided
at bus-stop benches in Albu-
querque, New Mexico, for riders
waiting for buses. The music

Attack Triggers Automatic Protector comes from a small radio re-

Even if humans fail to sound a warning in
the event of a nuclear attack, the control board
shown below will instantly “button up” a
threatened installa-
tion. Detectors, re-
sponding to nuclear
detonation, trigger
the board. Once ac-
tivated, the board
can sound alarms,

filters, turn off gas,
and take other de-
fensive measures. It
also responds to
poison gas attacks.
System was devel-
oped by the U. S.
Signal Corps Engi-
neering Labora-
tories, Ft. Mon-
mouth, N. J.

( Wider and Shorter TV Tubes A

Wider o AT

screens
with de-
creased
length
of tube
are featured
in a new Kkind of
TV picture tube. At
right is RCA’s model. A
similar type is made by
Sylvania. In both, 110° de-
flection is used to project

RCA-21CEPA

s

close doors, start air

X images on the screen.

60

ceiver, tucked away behind the
bench. Each set starts 10 min-

e

utes of broadcasting with the
push of a lever. If, after 10
minutes, the bus hasn’t arrived,
the lever may be activated
again for more listening. Re-
ceivers are pre-tuned to KDEF,
popular local station. The sets
used are transistorized port-
ables obtained by the Albu-
querque Bus Co. from Uni-
versity Courtesy Co., 1826 So-
lano Dr. N. E., Albuquerque.
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OST television picture tube failures are

caused by a condition that can be rem-
edied temporarily, usually providing addi-
tional months of satisfactory operation.
The symptoms of this type of failure are
a slow warm-up and a dim, washed-out pic-
ture. If your picture tube exhibits these
symptoms, chances are that the trouble is
due to nothing more than the premature
formation of an oxide coat covering that
results in a degree of leakage between the
grid and cathode of the tube. This simple
rejuvenator will burn away the undesirable
coating.

The heart of the rejuvenator is a stand-
ard power transformer. The author chose a
transformer from an old table-model radio
because of its small size. Transformer, rec-
tifier tube socket and switch 81 are mount-
ed on a small chassis measuring about
7" x 5" x 3", Component placement is not
critical in this simple circuit.

Only three windings of the transformer
are employed—the 6.3-volt winding to pro-
vide filament voltage to the TV picture
tube, the 5-volt winding for the 5U4 recti-
fier filament, and the secondary winding
to provide high voltage. If your trans-
former has additional windings, the leads
should be clipped short and carefully in-
sulated from the chassis. The center tap of
the secondary winding is not used. Instead,
the whole winding is applied across a half-
wave rectifier circuit with one end of the
circuit completed through chassis ground.

Switch SI is an s.p.s.t, push-button
switch of the *“normally open” type. A
heavy-duty switch would be a good idea
in view of the heavy current flow through

February, 1957
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Your TV Picture Tube

the circuit. Add resistors RI and R2, and
filter capacitors C1 and C2, as shown in
the wiring diagram. The author used two
450-volt capacitors in series to provide a
high voitage rating.

The final step consists of wiring in the
standard picture tube socket. This can be
obtained with the Jeads alrcady attached,
thus making it necessary only to pass them
through a pre-drilled hole in the rear of the
chassis. Four of the five wires coming from

(Continued on page 101)

Afe]
PICTURE TUBE SOCKET

PIN NOS. | AND 12
7] SR
< s$eson S
> N.O.
g Nva
TO
dle | eergge
Tae PINNG. 2
ptd. NO.
[ R Gir gR2
350V, 3 IMEG
+]ca < 10
P PICTURE
-4 B8
l“o SOCKET
utd. PIN NO. It

Schematic and parts list for the rejuvenator.
Cl, C2-40-ufd., 450-volt electrolytic capacitor
R1—250-ohm, 10-watt resistor

R2—1 megohm, 2-wat: resistor

S1—S8.p.s.t. push-button switch, normally open
T1—Power transformer (see text)

V1—-5U4 tube

1—Octal tube socket

1—Picture tube socket with leads

1—7" x 5 x 3 aluminum chassis

Misc. wire, hardware, rubber grommets, etc.
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Inge

O RECREATE, in a recording studio, the feeling and flavor

of a show originally intended for the stage is no easy task.
Skills of both performers and technicians are taxed to the
limit. On the other hand, careful microphone placement, re-
lentless critical appraisal of “takes,” re-recording and dub-
bing to smooth over rough spots are some of the techniques
used during a recording session to assure perfect masters and
thus top-quality pressings for the public. Some of this activ-
ity is suggested in these behind-the-scenes photos made re-
cently at a leading recording studio. A listing of 20 repre-
sentative shows, with comments on their best availakle
recordings, appears on the next page. To be sure, there
are many more shows worthy of attention, but this
“scoreboard’”” can serve as a guide and checklist to some
of the greatest. Enthusiasm for
musical comedy discs is so great
that even records made a few
years ago—admittedly not the
latest in sonic perfection—are
being grabbed by
collectors. {30

- l.ady fair who portrays Eliza Doo-
» little in both stage and recorded
‘f’ versions of "My Fair Lady." Julie
L Andrews, above, is caught during a
v tense moment at first playback of
% her recording. Other performers,
rausicians, technicians, and produc-
tion director are also listening for
aver-all quality and flaws. "Flubs,"
"'goofs," and "boners' that can oc-
cur at a hectic recording session
are corrected before master tape is
epproved for cutting disc. Public
rever really finds out about them,
gets professionally perfect release.

Singer and recordist combine
laughs as well as talents during
playback of "Pajama Game'
above. Obviously pleased with
the results are vocalist Janis
Paige and Columbia's God-
dard Lieberson. Latter sparked
development of LP records and
his project of recording musi-
cal comedy shows is making hi-
fi_history. At right, recording
of orchestra and chorus pre-
sents special problem to tech-
nicians who must achieve feel-
ing of spaciousness together
with ‘'presence'' effect of
voices. Correct microphoning,
calculated reverberation, and
close coordination with musi-
cal director can do the trick.
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sHOwW (Composcr)

WHAT IT'S ABOUT

THE RECORDS

Annie Cet Your Cun
(Berlin)

Exploits and romance of
fabulous Annic Qakley in
Old West.

Film soundtrack version on MGM E-509 has big, rich
sound, but original cast recording on Decca 9018 fea-
tures the one-and-only Ethel Merman in title role.

Brigadoon
(Locwe and Lerner)

American tourists discover
Scottish village that has
sunk beneath the moors.

Both versions—Victor LOC-1001, original cast. and MGM
3135, tilm soundtrack—excel in performance and sound.

Call Me Madam
(Berlin)

Satire on diplomats who
mix fove with politics.

Ethel Merman's clarion-call vocalizing surmounts any
sonic limitations on Decca's original cast version (9022).

Carouse
(Rodgers and Ham-

merstein)

Carnival barker tries fo
settle down to married life
in fishing village.

Authentic flavor of Broadway stage on original cast re-
cording (Decca 9020) ; better sound on film soundtrack
version (Capitol W-694); voices of opcra soloists on
Victor LPM-1048.

Finian's Rainbow
(Lane and Harburg)

Leorechaun falls for girl
sharecropper in  mythical
state of “*Missitucky.”

Original cast version on Columbia ML-4062 features top
vocal talents and fine sound. Singers have plenty of
“presence.”’

Girl Craxy
{Gershwin)

Eastern playboy brings
chorus girls to dude ranch
in Arizona.

Special production by Goddard Licberson boasts Mary
Martin and others in modern, hi-fi sounding version on
Columbia CL-822.

Guys and Dolls
(Loesser, Swerling,
and Burrows)

Damon Runyon characters
romp through hilarious ad-
venturcs in big city.

Full justice to zany characters and songs is done on
original cast version (Dccca 9023); Columbia’s pressing
(CL-2567) has outstanding cast and sound.

Original Broadway cast version on Decca 9008 has Cert-

King and | Schoolmarm Anna tries to | .46 [ awrence and much sentimental value; film sound-
(Rodgers  and Ham- housebreak™ the head- | 50k [elease on Capitol W-740 has excellent performers
merstein) strong King of Siam. EFT) Clech conmril
Troupe of Shakespearian , o
Kiss Me Kate 3 Columbia’s original cast release (OL-4140) has plenty
(Porter) geloisiisetsgaixediuoRvIt of zip and better-than-average sonics.

romance and gangsters.

Lady In The Dark
(Weill)

Stern career woman has
trouble managing her own
emotions.

If you can find one, try Victor’'s LRT-7001 with Gertrude
Lawrence as the bemused Lady; a newer version, Victor
LM-1882, features Ann Sothern, fine supporting cast
and excellent hi-fi sound.

My Fair Lady
(Loewe and Lerner)

Shaw's ‘‘Pygmalion™ story
of professor who makes a
“lady’ of a slum girl.

One of the greatest musical shows of all time superbly
recorded by originai cast on Columbia OL 5090. Cut and
pressed recently, this is truly a modern hi-fi disc.

Of Thee I Sing

Pulitzer Prize winner; sav-
age satire on national poli-

You may still find copies of this out-of-print rarity on
dealers’ $-350). There should be a

( i : shelves (Capitol ;

Gershwin) tics. re-issue on some label of this terrific show!

o2 Oklahoma Intimate glimpses info lives | Decca 9017 has the original Broadway cast; Capitol SAO

(Rodgers and Ham- | and loves of early western | 595 has the fabulous soundtrack from the Todd-A-O
merstein) settlers.

film version. w

Pajama Game
(Adler, Ross, Abbott,
and Bissell)

Labor vs. management in
pajama factory, compli-
cated by love affairs.

Columbia OL 4840 ranks high with the authenticity of
the original cast plus the benefits of hi-fi recording

Pal Joey
(Rodgers and Hart)

Chicago rightclub owner in
and out of trouble, mostly
with women.

Tops in performance and sound is Columbia OL 4364.
This one really gives you a ‘‘front-row center” feeling.

Peter Pan
(Barrie, Leigh, and
Charlap}

Avisit to ““Never-neverland”
where children fly and
‘‘never grow up.”

Victor's recent original cast version with Mary Martin
and Cyril Richards (LOC-1019) rates high in perform-
ance and sound.

Porgy and Bess

Love, adventure, crime, hu-
mor, and pathos down in

Complete work on 3 Columbia records available as album
(OSL-162). Excerpts, in hi-fi production by Goddard
Lieberson, on Col. OL-4766. Victor LM-1124 features

LCeshvig) “Catfish Row.” Robert Merrill with Shaw Chorale. Decca 9024 is orig-

inal cast version.
Show Boat g Victor's new recording (LM-2008) of this perennial
{Kern and Hammer- tsregr?;?r:ergngaiIit:gaerV;:g favorite is outstanding for singing and sonics. MGM
stein) down “Ole Man River.” 3230 contains the movie soundtrack, big on sound but

somewhat short on interpretation.

South Pacific

{Rodgers and Ham-
merstein)

Plantation cwner falls for
U. S. Navy nurse ‘‘some en-
chanted evening.”

Nobody but nobody can sing this one like Pinza and
Mary Martin on Columbia OL 4180. Not the latest in
hi-fi sound, but very clean and very listenable.

Street Scene
(Weill, Rice, and
Hughes)

February, 1957

Strange mixture of sym-
pathy and bitterness over
lives of city dwellers.

A very sensitive yet forceful production is available on
Cocljumtlulia OL 4139. While not obtrusive, sound is clecan
and full.
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Tube Saver Triples Tube Life

Every time you switch on your radio, TV,
hi-fi set, or other electronic equipment,
your tubes suffer serious strain. During
these first few seconds of operation, a
surge of starting current rushes through
cold tube filaments and cathodes, gradual-
ly wearing them down. For the same rea-
son, light bulbs in your home invariably
burn out when they are first switched on—
the delicate filaments are blasted out by
the initial current surge.

Radio engineers know this, and there-
fore turn their transmitters on at a very
low voltage for a short period each morn-
ing before starting the broadcast day. They
realize that it is important to let their ex-
pensive tubes warm up slowly. Only after
the tubes reach operating temperature is
the filament current raised to the rated
value.

An electronics device, the Wuerth Tube-
Saver, has recently been developed to re-
duce initial current surges in TV and hi-fi
receivers, thus increasing the life of radio
and TV tubes, including the picture tube.
Through a patented principle known as

“Thermal Cushion Action,” the Tube-Saver
absorbs destructive current surges until
heating elements in tubes have slowly
warmed up to the point where they can
safely handle the full charge of current.
The device accomplishes this by reducing
starter heating voltage to about 50% of
normal for 10 seconds. Graph below shows
the lengthened life of tubes operated with
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Decay of tube efficiency measured in terms
of mutual conductance of two groups of tubes.
Group A was used with Tube-Saver, Group B with-
out. Group B deteriorated three times faster.

Measurements were made by U.S. Testing Co.

the Tube-Saver as compared to those in
ordinary operation.

The Wuerth Tube-Saver is casily in-
stalled. The TV or hi-fi cord simply plugs
into the Tube-Saver receptacle, and in
turn, the Tube-Saver plugs into the wall
outlet. It operates on 117 volts, a.c.-d.c.,
for equipment drawing from 100 to 300
watts, carries the Underwriters’ Labora-
tories approval, and is manufactured by
the Wuerth Tube-Saver Corporation, 9125
Livernois Avenue, Detroit 4, Michigan.

Top Honors to Transistor Team

Three research scientists of Bell Tele-
phone Laboratories were singled out this
year for the highest honors in science. The
Swedish Academy of Sciences awarded the
1956 Nobel Prize for Physics to Doctors
John Bardeen, William Shockley and Wal-
ter Brattain for “investigations on semi-
conductors and the discovery of the tran-
sistor effect.” They are shown at left with
the equipment used in their work that led
to the invention of the transistor in 1948.
It is noteworthy that electronics, a branch
of engineering, has thus earned a distine-
tion usually reserved for work in pure
science. Perhaps this signifies the vanish-
ing of the traditional gap between pure
and applied rescarch.

POPULAR ELECTRONICS
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Heat-Controlled
Soldering Snv~

ERSATILE and easy to build, this sol-

dering iron stand will not only hold
your iron when not in use but will auto-
matically control its hecat. The unit fea-
tures a rocker-arm rest which triggers a
simple circuit that regulates the voltage
fed to the iron’s heating element.

For light soldering, there’s enough heat
in the tip of the iron to do a good job at
all times. But if you neced high heat, the
iron is ready 15 seconds after lifting it
from its rest.

The stand boasts other useful features:
a readily accessible steel-wool cup permits
occasional brightening of the faces. All

Vertical section is aluminum, beni where it
joins base block sc that remairing portion
covers block (below). Slit in lower right cor-
ner accommodates rocker-arm rest. Two circular
holes must be punched in aluminum to match
holes for cleaner and resin cups in base block.

Base block is shown above after being glued to

main base. The two holes are 114" in diameter
and must line up with holes in aluminum plate. Lever
switch and bracket nestle in cutcut made in main
base and are secured in place with wood screws.

Close-up of com-

pleted stand from
side opposite to that
- in photo at top of
page. HNoie the twa
sockets; the one in
foreground is for plug-
ging in the ircn, the
other—uear rocker—

holds 100-watt bulb.

Rocker arm (above) is fashioned from alu-

minum. Notches must fit snugly into nar-
rower part of rocker cutout in aluminum mount-
ing frame. The leaf spring is stainless steel
strap and the switch bracket is aluminum. All
dimensions are given in table on following page.

February, 1957 65
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PART | MATERIAL | LENGTH | WIDTH | THICKNESS

Plywood base  [3-ply pine 9'/1” 64" | Ve
Bill of materials for [Base bl°°5 |pine 4 i |_ %" | 3/"
constructing the sol-  IMounting frame |aluminum 9" | 6" | I8qauge |  gauge
dering stand is given Rock | m " i
at right. The two ocker arm aluminum 7 | 2 ! i4 gauge
sockets used are stainless steel TV | ‘
called "cleat-sock- [Leaf spring antenna chlmneyl 41" A
ets." The words strap |
"Low Heat" may bs Lever switch [
lettered on a 2 mounting aluminum ar | ‘ 14 gauge
square of frosted |bracket |
glass, held in place Flux cover and B , TR
with vinyl tape. Biahiitat.fass aluminum 23" | 1L" ‘ 14 gauge

Lever switch i

Lever-arm spring switch, s.p.d.t.. normally open type.

you need do is insert the tip into the pad
and rotate it once or twice. A similar cup,
further forward on the stand’s base, con-
tains rosin flux; the cover of this cup not
only protects the flux when not in use but
serves as a high-heat rest for the iron.

To construct this useful stand, follow
the directions given with the photos on
page 65. Refer also to the parts list and
the wiring diagram at right.

SERIES CLEAT SOCKET
AND LAMP

=y
R

QUTPUT
SOCKET

—
SNAP-ACTION SWITCH

? 1?7 VAC. ©

Simple circuit used in soldering iron stand.

Electronic ""Private Tutor’ Is Always on Hand!

First DEW Line Radars

Radar domes, such as the one at right,
have become a familiar sight far above the
Arctic Circle. Housed in the building is
the electronic equipment needed for oper-
ating the U. S. Air Force’s Distant Early
Warning (DEW) Line. This is a radar
fence that stretches 3000 miles from Alas-
ka to Baffin Island above Canada. One sec-
tion of the line was completed recently and
turned over to the government by the
Western Electric Company, prime contrac-
tor for the DEW Line.

1)

You can learn while relaxing if you
have a “Memory Trainer” developed by
Modernophone, Inc., 30 Rockefeller Plaza,
New York 20, N. Y. A cartridge, contain-
ing a message, is inserted in the unit. It
will play its contents, as controlled by a
timer, through a built-in amplifier and
speaker. Private earphones can be used, if
preferred. Messages may also be recorded
with the same device.

In addition to serving as a training aid
for learning specific material, such as for-
eign languages, the “Memory Trainer” can
also repeat sales messages in public places.
The so-called “talking gas pump” at auto
service stations utilizes just such a device.

As an instrument for correcting speech de-

fects, it may be employed at schools and
hospitals.

POPULAR ELECTRONICS
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E XPLORING the many serv-

ices using the v.h.f. band*
can provide real excitement in
listening. Not only are the
familiar FM and TV broad-
casting services found in this
region, but a host of others,
such as: Police, Fire, Public
Utilities, Taxi, Aircraft, Am-
ateur, etc.

The Explorer’s Receiver
has three plug-in coils and
will pick up all these services
in the range of 28 to 175 meg-
acycles. The receiver has ex-
cellent sensitivity although it
uses only two tubes. This is
accomplished by using a su-
berregenerative detector.
This detector circuit has long
been famous for its sensitiv-
ity, as well as for some of its
less desirable traits. Among the more im-
portant is its ability to cause interference.
A superregenerative detector is basically
an oscillator. So it's only natural for it to
cause interference. The problem is over-
come in this receiver by preceding the de-
tector with an r.f. isolation stage.

Construction. This receiver requires
some care in building. The lengths of
leads play an important part in successful
operation. For this reason it is recom-

* See “High Adventure in V.I1.F. Reception,” PopuLAR
ELEcTRONICS, December, 1956, p. 58.

February, 1957
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Explorer’s
Receiver

ey
Because this receiver h’i§
a single audio amplifier,.
2 set of headphones
used as demonstrated he
The full frequency range
this set is covered in thres
bands as shown below,

Tune in on emergency broadcasts, FM and
TV sound—and dircraft frequencies too

mended that the photographs of the re-
ceiver be carefully studied. If possible,
copy my layout of parts exactly.

The receiver itself is constructed in a
6" x6” x6” LMB box in which the chassis
is mounted vertically. There is a good rea-
son for this unorthodox approach. It per-
mits very short leads between the antenna
input and the detector. Note that the r.f.
stage is mounted horizontally from one
side of the chassis so the bottom of the
socket will face the 6AF4 socket.

The detector tube socket is mounted on

67
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RFCI

6AF4

[~}
2
(=]
3
3304a.
+
ufd

C2a
20

—
004ptd.

- A
VIV

[

St

"7 VAC.

C1-—0.001-pfd. tubular ceramic capacitor

C2a/C2b/C2c—20/40/20 ufd., 250-volt electro-
Iytic capacitor (Cornell-Dubilier Type BBRT
4225C)

C3—7-pufd. tubular ceramic capacitor

C4—0.22-pfd., 200-volt paper capacitor

C5—3.0-ppufd. to 22.5-pufd. v.h.f. capacitor (Na-
tional Type VHF-1-5}

C6 0.004-pid. tubular ceramic capacitor

C7—25-uptd. tubular ceramic capacitor

C8—0.01-ufd. disc ceramic capacitor

J1—Open-circuit jack

L1 3 coils (see Coil Data on next page)

R1, R3—330-0hm, Vo-watt resistor

R2-—5600-ohm, l-watt resistor

R4—47,000-ohm, Ys-watt resistor

R5—7.5-megohm, Vz-watt resistor

R6-—25,000-ohm potentiometer

R7-—-2200-ohm, 2-watt resistor

HOW IT WORKS

A 12AT7 double triode serves as a grounded
grid r.{. stage preceding the detector. The second
half of this tube serves as an audio amplifier. The
detector is of the superregenerative variety and uses
a 6AT4 triode.

A grounded grid r.f. amplifier serves to isolate
ihe oscillating detector from the antenna. Since
the grid is grounded and the signal is fed into the
cathode, it is necessary to feed the filament through
rf. chokes. The output is very loosely coupled to
the detector.

The detector is an ultraudion type of oscillator
that is brought in and out of oscillation at a low
frequency rate. This low frequency is called the
“squelch” or “quench’” frequency. Feedback for the
oscillator is accomplished through the circuit wiring
and the internal capacities of the tube. These ca-
pacities are not shown as such on the schematic
diagram. although they are adequate at the frequen-
cies used in the receiver to enable oscillation.

The detector output is fed toa conventional andio
stage which feeds the beadphone jack. D.e. power
is obtained from a transformer-fed half-wave sele-
nium rectifier supply. To enable the use of resistance
filtering in the supply, the transformer selected has
a higher output voltage than the usual transiormer
of this type. This eliminates the use of a filter
choke.

RFC1, RFC2—250 Ohmite choke

RFC3-—25-mh. choke

RFC4, RFC5—Z144 Ohmite choke

S1—S:p.s.t. toggle switch

SR1—65-ma., 160-volt selenium rectifier

Tl—Power transformer, sec. 150 volt, 25 ma.;
6.3 volt @ 0.5 amp. (Stancor Pg181)

T2 Audio transformer, interstage 1:3 ratio
(Stancor A-53)

V1—12AT7 tube

V2 6AF4 tube

1—Crystal socket (Miller No. 33102}

1—6" x 6 x 6 cabinet (LMB)

Schematic and parts list for receiver.

the variable capacitor C5, which is made
specifically for this application and has
brackets for mounting a tube socket. The
coil socket is a ceramic (or other high
quality material) crystal socket. All sock-
cts, couplings and capacitors used in the
r.f. and detector stages should be of simi-
lar high-quality material.

The National VHF-1-S tuning capacitor
o5 is different from the type of variable
capacitor commonly used at lower frequen-
cies. There are two stators and two rotors,

68

but the capacitor wiring terminals are
connected to the two stators while the ro-
tors are fastened to a common shaft. Thus,
two variable capacitors are effectively
placed in serics.

The power supply section is located on
the chassis opposite the r.f. wiring.

Before the unit is assembled, the cabinet
will need a large hole cut through the side
to comfortably allow the plugging in of
the three coils. The hole in the model
shown is 134" by 2%".

Trying It Out. After the receiver is
completed, including tlie coils, turn on the
a.c. switch and advance the regeneration
control R6 until a loud hissing sound is
heard in the headphones. Now tune the
receiver for a signal—always remenibering
to adjust the regenerative control for the
proper level.

The last step is to calibrate the three
hands. If you have access to a signal gen-
erator, this is no problem. It becomes more
difficult, but not insurmountable, if no sig-

POPULAR ELECTRONICS
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Interior view of left side of the receiver showing lo-

ication of pawer supply components and the combina-
tion r.f. and audie amplifier tube, mounted horizontally.

RFC 3

T2

RFC 2

For the 28-50 mc. band: six turns of
Barker & Williamson Miniductor No.
3015 coil stock (16 turnsfinch), sol-
dered into Millen No. 37412 plug.

For the 48 to 90 mec. band: four
@ turns of No. 12 wire, tinned, 1"
long, 1” in diamefer.

For the 90 to 175 mc. band: two
@ turns of No. 12 wire, tinned, 1"
long, %" in diameter.

Right side of receiver (at left) con-
tains oscillator tube and coil socket info
which band coils are plugged. Point-to-
point wiring and short leads are used.

Exterior view of the receiver
(at right] shows cutout in the
right side through which the vari-
oys coils are inserted into the coil
st}:kef to obtain the desired fre-
quency band. In this phote, the
cdil for the 28-50 mec. band has
been inseried; ccils for the other
two bands are also shown.

February, 1957
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Pictorial diagram of the v.h.f. receiver. Keep all wiring as short as possible.

nal generator is available. Generally there
are enough signals of known frequency,
such as TV and FM stations, to enable a
rough calibration.

\ »

_-—
7

soLDER ENDS '\

TOGETHER .

300 OHM TRANS- -
MISSION LINE

NOTE:

IF ANTENNA IS HUNG VERTI-
CALLY (VERTICAL POLARIZA-
TION), KEEP LEAD-IN PER-
PENDICULAR TO ANTENNA
FOR AT LEAST A LENGTH
EQUAL TO "L’, CALCULATED
8Y FORNULA SHOWN.

5600
Lincres = FREQ. IN MC.

"

Dipole antenna made of 300-ohm twin-lead.

WWW arprerieaniadiahietary com

Another instrument you can use for cali-
brating is the grid-dip meter.*

There is no single antenna that will pro-
duce top performance over the complete
range covered by the receiver. An outdoor
TV antenna will perform fairly well. How-
ever, this type of antenna is directional
and horizontally polarized. Most mobile
services use vertically polarized antennas.
The writer has found that for general
listening a plain random length picce of
wire does as well as anything.

For top performance, a dipole cut to the
desired frequency will produce superior re-
sults. The antenna can then be hung ver-
tically or horizontally. Details of a dipole
antenna for usc on any specific band are
shown in the drawing at left.

% Gee “How to Use a Grid Dipper, Popurar ELECe

TRONICS, September 1956, p. 49
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VOCALIST

—with Presence Control

VER NOTICE how the vocalist seems
E to “stand right up front” in some pop
records? The singer isn’t louder than the
orchestra, yet the three-dimensional feel-
ing prevails—the soloist almost seems to
be “present” in your living room. Part of
this effect is achieved by microphone place-
ment during the recording session. But
there’s another—even more important—
engineering gimmick sometimes used to
achieve the feeling of “presence.”

The sound we hear spans a musical
range of about nine octaves or, to put it in
hi-fi terms, a frequency range from about
20 cps to 15,000 cps. That includes every-
thing from the big bass drum to the shrill
notes of the piccolo. The human vocal
range, however, comprises just the central
portion of that over-all range. What's
more, the tones which help us “place” the
sound lie mostly between 2000 and 5000
cps. They’re the tones that add crispness
to human speech and to solo instruments
such as the violin. A radio playing in the
next room or apartment sounds dull be-
cause these very same frequencies aren’t
“getting through” the intervening walls.

Presence In Recordings. Recording
engineers get that elusive quality of pres-
ence by boosting mid-range frequencies
above the level of high and low frequen-
cies. In other words, a deliberate “bump”
is inserted electronically so that all tones
contained in the region from about 1000

February, 1957
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Singing voice can be made to "stand out"
during recording as well as playback by

the use of the "presence” control. Above,
Rex Harrison takes a solo during recording
of "My Fair Lady” for Columbia Records.

to 5000 cps are accentuated to a small de-
gree. The effect has to be used in modera-
tion. To overdo it would create a notice-
able unbalance in the over-all recording.

In recording studios, special consoles
costing hundreds of dollars are required to
do this job, and not every studio does this
type of frequency “bumping.”

You can achieve very much the same
results in your hi-fi setup. The presence
effect ean be achieved by loudspeaker
manipulation, or by electronic control.
Let’s take the speaker method first.

Three-Way Speaker Systems. In a
three-way speaker system, the woofer usu-
ally handles frequencies below 600-800 cps.
The mid-range speaker takes over from
about 600 to 4000 cps, and the tweeter
carries on from there, Normally, the three
elements are arranged so that they pro-
duce equal sound in their respective fre-
quency regions. Furthermore, the cross-

7
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AMPLIFIER
8.n
TAPS

L-Pad, inserted between amplifier and speaker,
can serve as level control to regulate output
from speaker. Used in three-way speaker sys-
tem, such controls can provide presence effect.

8n 8n

8
SPKR.

over networks associated with the speak-
ers are arranged so that as one element
starts to ‘“give up,”’ the next one starts to
“give out.”

The result is flat or uniform response
over the whole audible range of tones.
Now, if you could readily increase the out-
put of the mid-range speaker without af-
fecting the output of the other two ele-
ments, or if you could decrease the sound
output from the other two and leave the
mid-range output unchanged, you’'d be em-
phasizing just those frequencies which cre-
ate the presence effect that helps make a
soloist ‘“‘stand out.”

Speaker Level Controls. All you need
to add this flexibility to your system are
three speaker level controls, known as L-
Pads. The L-Pad controls volume at the
speaker (see diagram given above). In-
dividual L-Pads may be connected at each
speaker in the three-way system. As a first
trial, set the woofer pad and tweeter pads
about halfway counterclockwise from the
maximum volume setting. Listen to some
program material containing either a vo-
calist or an instrument solo and rotate the

seems to take on a prominent position in
the over-all sound picture. If you end up
with the mid-range control fully clockwise,
the total response of your system will be a
very close approximation of the ‘“‘presence
bump”’ used by some recording companies.

Of course, you can vary the effect to
suit your taste by experimenting with the
pads until you find the over-all balance
which pleases you most. Remember that
woofer and tweeter pads should be equal
in their settings. Then, the mid-range pad
is played against the other two for the
most natural, lifelike effect.

Electronic Presence Control. Nearly
two years ago, the Electro-Voice Company
of Buchanan, Mich., designed a circuit in-
to its Model PC-1 “Music Control Center,”
which accomplishes the same presence ef-
fect electronically. This control is part of
the preamp circuitry. The E-V engineers,
after considerable experimentation, de-
cided that the optimum frequency of the
“bump” should be centered at about 4500
cps and that the control should vary from
totally flat response to a maximum of 10
decibels of boost at the presence frequen-
cy. The amount of presence effect is con-
tinuously variable depending upon the set-
ting of a variable resistor.

s#Qgutboard”’ Presence Control. If you
already have a preamplifier not equipped
with a presence control, you can incorpo-
rate a similar control into your system by
building the “outboard” prescnce control
described in the article starting on the
next page. This control requires 7o power
supply and can be “patched in” directly
beiween your preamplifier and power am-

mid-range speaker pad from halfway to plifier without even removing a SCrew
fully clockwise. Notice how the soloist from either of your present units.
Graph shows response curve of three-way speaker system in which L-Pads are used
to requlate the output from each reproducing unit. Mid-range unit provides presence.
0
-3 4 RANGE OF \\
PRESENCE CONTROL
—~ /4 11 € 1 \\
e T § ! ]
2 17 AN \| 1 / \
> -9p# N RESPONSE OF MID-RANGE
] / N SPEAKER WITH ITS PAD RESPONSE OF
FULLY CLOCKWISE |\ | TWEETER wiTH
2. PR /] ITS PAD TURNED —
2 RESPONSE OF WOOFER wrm/ 4 \ / \ HALF WAY DOWN
B ITS PAD TURNED HALF WAY P \ / \
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Your Own

Presence Control

OST “presence controls” in hi-fi com-

ponents are built right into the cir-
cuits of preamplifiers or amplifiers. Yet it
is quite simple to add this type of control
externally to almost any hi-fi system.

The only electrical requirement is that
your total system have a “reserve” of gain
of about 12 to 14 db. Since most preamp
and amp combinations are never oper-
ated near to “full volume,” it is safe to
say that the extra gain is generally avail-
able. After installation of this control, you
will want to turn your volume control up
a bit to restore the same listening levels
you had before.

The entire control and associated cir-
cuitry can be built on a tiny chassis which,
fully enclosed, measures only 314" x 214" x
1%”. Since the completed unit is to be in-
serted between the preamplifier and power
amplifier of your system, the input jack
you should use is a standard phono jack
which is mounted by means of 4-40x Y
machine screws and nuts at one end of the
chassis. The output is brought out by
means of a short length of single-conduc-
tor shielded cable, through a 3/16”-diam-
eter hole at the opposite end of the chassis.
The end of this cable is fitted with a

Under-chassis view of the home-built “out-
board" presence control.

February, 1957

By LEONARD FELDMAN

standard phono-tip plug. No additional in-
terconnecting cables will be required when
adding the presence control to your exist-
ing system.

Mount the control itself, as well as the
1.5-henry choke, against the largest sur-
face of the chassis by means of suitable
hardware. A one-point insulated terminal
strip is also mounted on this surface, to
accommodate the junction of RI and R2.

In wiring the connections of potentiom-
eter R3, observe the “sense” of rotation.
The presence effect should become greater
as the control is rotated clockwise., There-
fore, the arm, or center terminal of the
control, should be wired to the right-hand
terminal (as viewed from the rear of the
control with the terminals facing up-
ward); and this point, in turn, is wired to
“ground.”

Speaking of “ground” connections, all

73
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SHIELDED ENCLOSURE g
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C1—0.0033-ufd. tubular capacitor (see table
below)

CHI—1.5-henry, 10-ma. audio choke (Merit
#C-2973 or equal)

R1—100,000-0hm, Ve-watt composition resistor

R2—27,000-0hm, Ye-watt composition resistor

R3—50,000-0hm, Vy-watt linear taper potenti-
ometer (IRC #Q-11-123 or equal)

1—Terminal strip with mounting foot and one
insulated tie point

1—3V4" x 2" x 194" aluminum box

Misc. shielded cable, 4-40 x V4 machine screws.
4-40 hex. nuts, standard phono plug and jack

_________ CLOSURE Schematic diagram and parts list are shown directly
{_ INPUT I _é__UTPUT at left. Table below lists different "'presence' frequen-

> cies that may be emphasized with different C1 values,
L' Bottom diagram shows how to connect ""outboard"
SHIELDED presence control into circuit of complete amplifier.

Cl1 (uid.) Freq. {cps)

.01 1250
.0068 1800
.0047 2000
.0033 2500
.0022 3000
.0015 3500
.001 4000

FROMs

PREVIOUS
STAGE BREAK EXISTING CONNECTION

VOLUME TO GRID OF
CONTROL r. NEXT STAGE

ym D =

= /\ INPUT oUTPUT
SHIELDED BRALD
[of 1-]

PRESENCE CONTROL CAN

HOW IT WORKS

In this version of the ‘“‘presence control,” a max-
imum accentuation of 6 db was found to be ideal,
and the frequency of the “‘presence bump'” was de-
signed to be at 2500 cycles, To obtain these results,
R3 was selected as 50,000 ohms and C1 was chosen
to have a value of 0.0033 ufd. Since opinion and
tastes vary as to the amount and frequency of
“presence’” which is ideal, other values of C1 may
be used for different *‘prescuce” center frequencies
(see table above). Increasing the value of R3 will
produce somewhat greater maximum accentuation
values. For example, if R3 is a 200,000-ohm po-
tentiometer, the maximum presence effect will be
about 8.5 decibcls. Increasing the value of R3 much
beyond this value will not materially incrcase the
presence effect at maximum because the reactance of
the inductance CH1 itself begins to limit the action.
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the ground-returns in the circuit should
be returned to one point, preferably the
ground side of the input jack. This pro-
cedure will minimize the possibility of an-
noying “hum loops.”

Installing the Control. If your system
includes a separate preamplifier-control-
chassis and a basic power amplifier, or if
you have an FM-AM tuner which includes
tone controls and preamplifier, no addi-
tional wiring or soldering is required. Sim-
ply disconnect the cable now running be-
tween the output jack on your preampli-
fier and the input jack on your power am-
plifier at the power amplifier end. Connect
the pin plug of this cable to the input jack
of the presence control. Connect the pin
plug of the presence control output cable
to the input jack of the power amplifier.

The control shaft may be cut down to
suitable length and an appropriate knob
fitted to it. The knob selected should pref-
erably have some sort of pointer or mark-
ing dot so that the control can be set to
optimum values after you have had a
chance to experiment with its action.

How to Use It. With the control turned
fully counterclockwise, your hi-fi system
will have its normal “fiat” response. You
may prefer this setting for listening to
symphonic music where emphasis of a par-
ticular portion of the audible spectrum
may not contribute noticeably to the over-
all results. Rotating the control clockwise
causes a gradual insertion of mid-frequen-
cy emphasis. In the case of solo instru-
mentalists or vocalists, a setting of the
control adds the feeling of “presence”’
without seeming the least bit unnatural.

If your equipment includes an all-in-one
preamplifier-amplifier combination, it is a
simple matter to ‘“tap into” the circuit at
a convenient point and take advantage of
the presence effect. A suggested method of
doing this is illustrated at left. Disconnect
the lead now wired to the arm of your ex-
isting volume control. Run a length of
shielded conductor cable from the arm of
the volume control to the input of the
presence control by installing a pin plug
on the end of the shielded cable. The out-
put cable of the presence control, less pin
plug, should be spliced to the lead which
was previously connected to the volume
control. Solder both shielded braids (input
and output) to the ground side of the vol-
ume control and the job is complete. —30—
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HAD BEEN SHAMBLING through the
Ihouse and was on my third trip around
when the wife intercepted me.

“Lose something?”

“Shhhh!” I hissed, pointing to the am-
plifier from which emanated the spirited
harmonies of Ravel's Bolero. “Listen! Do
you hear it?”

Cocking her head, she listened intently,
then turned and eyed me suspiciously.
“Sounds great to ime. Always did like that
piece. It's something-or-other from South
Pacific, ain't it? What're you trying to
prove, anyway?”

Taking her hand, I led her through all
five rooms contain-
ing the small ampli-
fiers. Pausing in
each, I indicated
(by sign language)
that she was to
listen closely. Final-
ly, I led her back
into the study where
Bolero was beating
forth in full hi-fi
tones. I snapped the
recording off.

“See what 1
mean!” I said em-
phatically.

“Frankly—no.”

“Why it’s so ob-
vious that even you
should be able to
spot it—tin ear or
no tin ear!” I declared with an amused
chuckle.

“Who’s got a tin ear?” she demanded
irritably.

“Well, I'll draw you a word-picture. Qur
entire inter-room music system is nothing
more than a series of five wide-range
speakers. Here, in the study, is a regular
hi-fi amplifier—complete with separate
woofer, squawker and tweeter. Conse-
quently, the moment the music leaves this
room it loses that fine tonal quality
achieved only by hearing it through sep-
arate speakers,

“Sounds great to me the way it is,” she
insisted. “Besides, I can smell another of
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- - . "Certainly, I'll send them today,” Mr. Golen-
paul assured me, adding up a rather horrendous col-
umn of figures and cackling happily to himself . . .

SR

By Carl Kchler

your mad, expensive ideas. I suppose you're
thinking of tearing out the whole system
and replacing it with a lot of costly gismos
—Jjust so you can hear each violin, each
horn and the conductor breathing behind
his baton.”

“That’s it!” I cried Jjoyously. “That’s ex-
actly why—"

“And I suppose that means not only
splurging gobs of money, but tearing up
the whole house, making a terrible mess
with wires and tools and—"

“T'll be neater than a New England
spinster,” 1 promised—crossing my heart
and making the scout sign. “You'll never
know a thing has
been changed until
you hear the glo-
riously clear and
faithful surges of—

“I've got a tin ear

—remember?”’ gshe
said acidly.
“Even so” I

stated uncomfort-
ably (wishing TI'd
kept my truthful
observations to my
big - mouthed self),
“you’ll notice a tre-
mendous difference
in the music around
here, once I get the
entire system hi-
fi'ed.”

“Wanna bet on
it?” she chortled.

“Anything you say—anything!” I bab-
bled confidently.

“Will you get me that color-TV set I
want if I don’t like the new music sys-
tem?” she inquired, tiny lights of cunning
leaping back and forth in her narrowed
eyes.

“It's a deal,” T agreed.

“It’s all yours, sucker!” She departed,
giggling snidely. I experienced a momen-
tary flash of uneasiness, but squelched it
with the surety that, given the latest com-
ponents, I would build a music system
guaranteed to thrill a tone-deaf aborigine.

(Continued on page 119)
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How to Fix Up

Old Radios
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By EUGENE F. CORIELL
Lt. Col., USAF

Don’t throw out that broken-down set...
minor repairs or tube replacements can give it new life

HERE'S a lot of fun to be had in fixing

old radios—perhaps because there's a
challenge to be met in substituting what-
ever parts are available for original com-
ponents which can no longer be obtained.
Also, since these old models can be bought
in second-hand shops for fifty cents to a
couple of dollars—or dug out of your base-
ment or attic, this is an inexpensive way
of acquiring an additional set for the rum-
pus room, workshop, garage, etc.

You will be able to save considerable
time and trouble if you can secure a
schematic and parts list of the *“oldie.”
Some schematics are still available in a
manual published by Supreme Publications,
1760 Balsam Rd., Highland Park, Ill., sell-
ing for $2.50. John F. Rider Publisher,
Inc., 480 Canal St., New York, N. Y, also
has provisions for supplying schematics at
nominal fees. Contact these publishers if
your “oldie” is a pre-war model.

Locate the Trouble. When you have
lugged the set down from the attic, blow
out the dust and, before firing it up, put
an ohmmeter across the a.c. cord plug with
the power switch in the set turned on. This
is to make sure that there’s no direct
short circuit inside. If there is one, run it
down point-to-point with your ohmmeter.
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Then put in any tubes needed, or substi-
tutes for them, and plug in the set.
Perhaps it will work but the hum level
will be high, in which case the electrolytic
filter capacitors in the power supply are
probably weak, open, or leaking electrical-
ly. In this latter instance, the rectifier
tube and the power transformer will be
very hot, due to excessive current flow.
Weak or distorted output is usually due
to bad tubes, wrong plate, screen and bias
voltages, defective resistors and capac-
itors, and badly oxidized soldered joints.

. And there is always the possibility that

someone has been tinkering with the re-
ceiver and made some wrong connections.
Hence the value of the schematic.

If the set produces no signal but the
tubes light up, there is a complete failure
of some component. Look for a bad tube,
or open plate and screen resistors, open
coupling capacitors, open speaker or power
supply. These difficulties can be located by
the first usual trouble-shooting techniques
such as visual checks for loose, burned or
broken components, then substitution of
known good tubes, and finally signal trac-
ing, voltage measurements and continuity
checks.

The problem in servicing old receivers is
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not so much in finding the cause of the
trouble but in replacing defective and non-
available parts with present-day items.
Since parts costs may well run to several
times the second-hand price of the set, a
well-filled junkbox under the workbench
can help hold these costs down. Let’s start
with the tubes.

Replace Obsolete Tubes. Many of the
older tube types are no longer manufac-
tured or are hard to find, but there are
quite a few that can be replaced with mod-
ern types in the same sockets without
wiring changes. Buy a tube substitution
guide such as TV And Radio Tube Substi-
tution Guide, available for fifty cents from
H. G. Cisin, Amagansett, N. Y. An old
guide of some value is Successful Rudio
Repuiring With Available Substitute Parts,
which was published during World War II
by Supreme Publications.

Tube substitution guides show tubes that
can be used in the same sockets for the
same general purpose, as well as those
that require socket or circuit changes.
Some guides also indicate the need for cer-
tain precautions. For example, in a.c./d.c.
sets, the tube filaments are in series and
the same current flows through all the fila-
ments. A substitute tube must therefore
have the same filament current drain if
circuit changes are to be avoided. This is
also important in a.c. sets where the tube
heaters are in parallel, since a substitute
tube requiring additional current may
overload the power transformer. Tube sub-
stitution guides should be used with dis-
cretion, and their data should always be
checked against a standard tube data book

POWER
TRANSFORMER

REMOVE OLD
<> |\ CONNECTION
O

\

117 VAC

+ - ]+
FILTER
APACITORS
OPEN
WINDING 3
NEW CONNECTION —7 A
Fig. 1. Salvaging power transformer with half

of high voltage winding open, by conversion
from full-wave rectification to half-wave circuit.

6A8 €K7 6H6 6F5 2546 2526

6V 6V 6V eV
DROPPING RESISTANCE

25v. 25V

-OHM

12 - WATTS .3 AMPS.
=AM

FILAMENT VOLTAGE DROP= 6+6+646+25425=74 V.
RESISTOR VOLTAGE DROP=[17 - 74 =43 VOLTS
FILAMENT CURRENT=.3 AMPS (FRON TUBE MANUAL)
RESISTOR OMMS= VOLTS + MPS=43+3=143n,
RESISTOR WATTAGE =AMPS? X OHMS

Fig. 2. Filament circuit of old a.c.-d.c. re-
ceiver and calculation of replacement series
dropping resistor. See text for more details.

such as the RCA Receiving Tube Manual
for pin numbers and voltages.

When substitute tubes are used, they
may result in broad or inaccurate tuning
due to differences in internal tube capac-

(Continued on page 101)

ORIGINAL SUBSTITUTES ORIGINAL | SUBSTITUTES

35  [3Cs, 305 | 6xs |6AXS5, 6W5

3Cs 385, 3Q5 EWs 6AX5, 6X5

305 3B5, 3C5 ow7 167, 6K7, 657, U7

523 80, 83 25A6 | 25B6, 25C6, 25L6

6AB6 6N6 25B6 25A6, 25C6, 2516 Table 1. Each substitute

6AXS5 bW5, 6X5 25C6 | 25A6, 25B6, 25L6 . tube type listed ﬁfs' .fhe

686 | 607, 6R7, 617, 6v7 | 2516 | 25A6, 2586, 25C6 | same ::;"f:qi?r;*;ih‘;”g:‘n"!

6Ds 75,77, 78 25Y5 12525 heater voltage, but there

6J5 ~6L5. 6P5 2575 |25Y5 may be differences in gain,

¢J7 6K7, 657, 6U7, 6W7 |27 |56 internal capacitances, heat-

oK6 Ibe 37 * [ 7 er current and other char-
\ acteristics. Glass and metal

6K7 6J7, 657, 6U7, 6W7 | 41 | 42 tubes of the same type are

6L5 6J5, 6P5 42 41 usually interchangeable, ex-

6N6 bAB6 50C6 I 50L6 cept that shielding cans

6P5 635, 615 50L6 50C6 O Sl

Q7 6B6, 6R7, 677, 6V7 56 27

6R7 6B6, 6Q7, 677, 6V7 75 16D6, 77, 78

657 6J7, 6K7, 6U7, 6W7 |76 137

6T7 6B6, 6Q7, 6R7, V7 77 6D6, 75, 78

6U7 6J7, 6K7, 657, 6W7 |78 L 6D6, 75, 77

6Y7 6B6, 6Q7, 6R7, 6T7 80 5Z3, 83

February, 1957
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Tuning the Short-Wave Bands

—with Hank Bennett

AM CUTTING back on the column this

month in view of the very excellent fea-
ture article by Stew West on page 41. If
there is some overlap between the informa-
tion in his feature and in this column, it
may be best to assume that Stew’s mate-
rial is a little more up-to-date. Next month
T'1l be back with more information and
latest schedules.

Station Reports

The following is a resume of the current re-
ports. All times shown are EST, based on the
24-hour clock. When sending your reports in,
you may use any time zone that you wish, but
please specify the one that you are using.

Brazil — PRL5, R. Ministerio da Educacao,
Rio de Janeiro, 11,950 kc., can be heard on the
West Coast with an excellent signal at 1640-
1905. They feature a lot of classical music but
little English. (39)

Cameroons — Last month we reported a
French-speaking station on 4975 ke. that was
believed to be Radio Djibouti, French Somali-
land. This has proven to be incorrect; the
station is Yaounde, Cameroons. S/off is
around 1600. Afrikaans-type music is noted
from 1540 and s/off is in French with no
anthem. The 9270-ke. outlet may be inactive
as it is not being heard now. (GC)

China—Shanghai, 9980 kc., is noted around
0600 with an all-Chinese program of music
and talk and at 0830 with other Chinese pro-
grams. This one usually is quite weak, with
c.w. QRM. (4S5, GO)

Bill Berger is shown at his listening post in
Fairfax, Oklahoma. The receiver which he uses is
a Philco 38-3 and his antenna is 200 feet long.
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Cyprus—ZJM4, Limassol, is noted on 6120
ke. at 1555, dual to 6790 kc., with an Arabic
program. Both outlets close at 1600 after final
ID. This is the first time that this one has
been reported. (GC)

Egypt—For those who need this country, try
for the Cairo Home Service on 9944 kc. around
1430 with Arabic news, or at 2310 with a
march; music to 2315, chanting and music to
around 2350. (GC, 59)

Ethiopia—Radio Addis-Ababa is scheduled
as follows: Home Service, 0000-0030, 0430-0500,
0600-0700, and 1130-1330 on 6419, 9620, and
15,010 kc.; foreign service in English at 0500-
0600, 1100-1130, and 1330-1430 on 9620 and
15,010 kc. Call letters and power are: 6419 kc.,
ETA94, 500 watts; 9620 kc., ETHA, 2500 w.;
15,010 kc., ETAA, 7500 w. (39)

Formosa—The Voice of Free China, Taipeh,
can be heard on 15,225 and 11,815 kc. at 2355-
0200 with various English programs. (1I)

French Guinea—Radio Conakry is noted al-
most daily around 1600-1630 s/off with French
music and language. Signal is usually poor to
weak. This one signs off with a musical num-
ber, not “La Marseillaise.” (GC)

Deutscher Demokratischer Rundfunk (DDR)
operates daily (except Sunday) in English at
1500-1630-1730 (half-hour periods) on 9730,
7150, and 6115 kc. They continue at 1800 in
French. ID is This is Berlin, Democratic
Germany, speaking to you. They are asking
for reports. (44)

Deutsche Welle, Cologne, can be noted on
11,795 ke. Sundays at 2130, with news to N.A.
Has anyone ever heard their 1400-1405 news
broadcast? (6, 8)

Guatemala—TGJA, R. Nuevo Mundo, 5990
ke., Guatemala City, is good most evenings at
9200-0100 with Latin American music and
Spanish language commercials. This is not to
be confused with TGTA, Radio Sonora, 6000
ke., Guatemala City, which is also easily noted
at 0000-0055 s/off with light and classical
music. (WF, 61)

Hong Kong—Radio Hong Kong on 3940 kc.
has an English lesson on Tuesday, Thursday,
and Saturday at 2300-2315. The address is:
Radio Hong Kong, Electra House, 3 Connaught
Road, Hong Kong. (HK)

Indonesia — One of the easier stations to
hear from the Far East is YDF6, Djakarta, on
9710 kec. at 0615-0700 s/off with news and
music. (25)

Iran — Radio Teheran, operating on 15,100
and 9680 kc., has an all-English session at

(Continued on page 122)
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By LOUIS E. GARNER, Jr.

Transistor Amp

Perks Up Your Ears

HE HIGH COST of commercial hearing

aids has, to some extent, restricted their
use by people who are very hard of hear-
ing. A person whose hearing is only slightly
impaired has only a limited need for a
“high-gain” hearing aid and may, there-
fore, hesitate to invest the money needed
to get one.

But here is a transistorized hearing aid
circuit that should take top honors as a
low-cost design. While it doesn’t have quite
the gain of expensive models, its sensi-
tivity is adequate for many applications.
What’s more, the unit is smaller than a
package of cigarettes. Cost has been kept
low by using a special circuit requiring a
few inexpensive parts.

Construction. Parts used in this hear-
ing aid are standard and readily available.
Neither parts layout nor wiring arrange-
ment is critical. You can follow the layout
shown here or make up a new one of your
own.

Three standard transistor sockets are
cemented to the Bakelite chassis. Use of
sockets makes it easy to change transis-
tors, but for maximum economy, the sock-
ets may be eliminated and the transistors
soldered permanently into the circuit.

A 5.6-volt battery serves as the power
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supply. This is obtained by cutting a four-
cell section from an RCA Type VSO 87
“separable cell” transistor battery. Then
the battery “clip” is made from two long
soldering lugs, mounted on the Bakelite
chassis with small machine screws and
nuts and formed to shape, after mounting,
with a pair of long-nosed pliers. The posi-
tive terminal, as well as the positive end
of the battery, may be identified with a
dab of red fingernail polish.

Follow the diagrams when wiring the
unit. Pay particular attention to the elec-
trolytic capacitor C'1 and battery B1 polari-
ties. Do not install the battery or transis-
tors until after all wiring has been double-
checked.

A small plastic box serves as a case for

The circuit described here is presented not
as a substitute for medically prescribed and
fitted hearing aids, but as a likely experiment
for transistor enthusiasts. We make no claims
for its therapeutic value; there is no doubt,
however, that it could be quite serviceable in
a number of cases in which the hearing im.
pairment is not so acute as to warrant a
custom-fitted device. Because of its simplicity
this circuit can be assembled for about $10.

The Editors
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the unit. Mount the wired ‘“chassis” in
place with a single machine screw. The
crystal microphone cartridge is held against
a round cutout in the front of the case by
a thin strap, cut from scrap aluminum.
The aluminum strap, in turn, is mounted
by two machine screws and nuts. Mount
the output jack JI and gain control R}
directly to the case.

Operation and Use. Construction com-
pleted, plug a high-impedance magnetic

Parts list and schematic diagram for the
transistorized hearing aid are given be-
low. For complete picture of how unit is
put together, check photos on next page.

Bl—5.6-volt battery (cut down from RCA VSO
87; see text)
C1—10-utd., 6-volt electrolytic capacitor (La-

CRYSTAL fa
yette No. CF-103)
MICROPHONE J1—Miniature phone jack (Lafayette No. MS-
282)

R1—56-ohm, Ye-watt carbon resistor

R2—100,000-ohm Ve-watt carbon resistor

R3—68-ohm, Vo-watt carbon resistor

R4—5000-ohm miniature potentiometer, with
switch (Lafayette No. VC-27)

R5—100-ohm, Ve-watt carbon resistor

S1—S.p.s.t. switch on R4

TR1, TR3—2N107 p-n-p transistor

TR2—2N170 n-p-n transistor

1- Crystal microphone cariridge (Argonne
No. AR-52)

1—High-impedance magnetic earphone (La-
fayette No. MS-260)

1-—-Subminiature phone plug

1—Small plastic box

3—Transistor sockets

Misc.—Bakelite mounting board: miniature
control knob: soldering lugs; machine screws:
etc.

Pictorial diagram of the hearing aid.

2NI07
TRI

S\ MICROPHONE
HOW IT WORKS g8 ) o
00000

This hearing aid uses a three-stage direct-coupled
amplifier. Direct coupling eliminates the need for
subminiature interstage transformers. One n-p-n and
two p-n-p junction transistors are employed. with all
three connected in the common-emitter circuit config-
uration. The direct-coupled arrangement utilizes the
complementary characteristics. of the two ditferent
types of transistors. Thus, the collector of one is con-
nected directly to the base of the other type.

Sound picked up by the microphone is applied to
the base-emitter circuit of p-n-p transistor TRI. After
amplification, the audio signal is transferred to a tvpe
2N170 n-p-n transistor, through R2 and C1. Base bias
is established by R1I, the emitter-collector resistance
of TR1 and R2. The resulting audio signal is coupled
directly to the base electrode of the third stage TR3. ]
Control R4 acts as a gain control.

Because of Fd’s “‘three-way’ action, it is not ad-
justed like a simple gain control. Maximum gain is [
obtained with a setiing midway between maximum
and mininum resistance. Adjustment to either side
of this value results in a loss of gain.

The third stage is given an improved input imped-
ance characteristic and better stabilization by the use
of an un-bypassed emitter resistor RS, The audio sig-
hal. after final amplification Ly the third stage, drives
a high-impedance magnetic earphone which serves as s l l l

the collector load for the final 2N107. Power for all i
three stages is supplied by a single battery B1.
80 POPULAR ELECTRONICS
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8l TRI TR2TR3 &F
earphone into jack J1. 4 crystal earphone
cannot be used. With the 'phone to your
ear, turn the gain control knob until Sz
clicks “on.” Then, speaking in a normal
voice, grudually adjust the gain control
until maximum volunie is heard in the ear-
phone. This is the best setting of RJ and
will not be at full rotation. Adjustment of
R} to either side of this setting will result
in loss of gain.

In addition to its use as a hearing aid,
this circuit makes a good general-purpose

TR3 TR2 TRI RI

it

R4 RS C] = 8l
)

Chassis of miniature hearing aid, viewed from
opposite sides, shows location of parts. Note how
microphone is mounted and how it connects to set.

audio amplifier . . . suitable for use with
pocket radios, in signal tracers, and in
similar applications. Simply replace the
crystal microphone cartridge with a high
value (2 to 5 megohm) %-watt carbon
resistor and provide a fair size input coup-
ling capacitor (0.5 to 2 ufd.).

In some cases, other p-n-p transistors,
such as the CK722 or 2N34, may be used
in place of the 2N107’s specified, with other
n-p-n units, such as the 2N35, used in place
of the 2N170. Where ditferent transistors
are employed, however, some experimental
changes in component values may be re-

quired. 30—

“Custom-Design’ Your Own Vector-Type Sockets

Vector- or turret-type sockets, which are
very useful where compact wiring is de-
sired, have the disadvantage of being
rather expensive for many experimenters.
For considerably less money, you can build
vector-type sockets such as those shown
in the photo at right.

The turret can be built to accommodate
the exact number of parts required. Also,
the distance between the turret and the
tube socket may be increased as desired to
accommodate the largest component. Or
an intermediary turret or ring can be
added to provide additional tie points. By
adding turrets in this fashion, it is possible
to simulate the modules of the “Tinker
Toy"” type of electronic construction.

Actual construction is largely a matter
of individual preference and also depends
in part upon the type of tube socket used.
The author used discs cut from Bakelite
for the turrets and %4” polystyrenc rod for
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the connecting pillars. The method of at-
taching the pillar to the 9-pin socket is
male to female, while for the 7-pin type it
is female to male. Acrylic cement is use-
ful in glueing these parts. Solder lugs are
held to the turret with machine secrews in
tapped holes. —Wm. B. Rasmussen
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THE TRANSMITTING

TOWER

erb S. Brier, woeca

HE REASON radio amateurs obtain

licenses to operate transmitters is to
talk to other amateurs. No matter how
long we are hams, I doubt that any of us
will ever forget the thrill of that first con-
tact over our own station . . . the incred-
ulous awe of hearing your own call letters
coming back to you through your phones
.. . how hard it was to control your trans-
mitting key or to write down what the
other fellow was saying, because your
hands were shaking so much.

The thrill of just working other ama-
teurs seldom leaves us entirely, but after
a while the DX bug usually bites. One evi-
dence of its bite is the desire to work the
48 states and to collect the 48 confirma-
tions (QSL's) to earn a WAS (“Worked
All States”) certificate. This is a real ac-
-complishment for any amateur, especially
for a Novice, who must make all contacts
in the crowded Novice bands.

Working All States. One way to work
all states is simply to work different ama-
teurs as they come along. If you work

enough of them, you should eventually
work the 48 states automatically. This
method is satisfactory at first, because
there are so many states to be worked.
However, after about half of them are
worked, new ones appear in the station log
more slowly. But it can be done. George,

e gt : R

Clayton Dunnihoo, KNSESV, Shattuck, Okla., has
a DX-35 transmitter and an $-85 receiver. He made
45 contacts in nine states in one month on the air.
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W9BKJ, completed his WAS by this meth-
od a few months ago, only 35 years after
making his first amateur contact.

A faster way to work all states is to be-
come a good listener. Prepare a chart of
the 48 states, arranged by amateur call
areas. Make three columns headed ‘“‘Date
Worked,” “Date QSL Sent,” and “Date
QSL Received” after the list of states,
Keep the chart in your station log book.

Fill in the three columns as you work

Tom Sanford, WICFG, who became a Novice and
a Technician at 12, is assembling a 75-watt trans-
mitter to use with his new General Class license.

the states, and send and receive the QSL
cards. As soon as all three are filled after
the name of any state, you can forget that
state as far as WAS is concerned. Pretty
soon, you will have entire call areas elim-
inated in this manner.

For example, all WN6 and KN6 stations
are located in California (unless they are
operating “portable”). All WN9's and
KN9's are in Illinois, Indiana, or Wiscon-
sin, all WN2’s and KN2’s are in New York
or New Jersey, and so forth.

You may also wish to write the call let-
ters of the stations you work on the chart
for reference, in the event that a promised
card does not come through. It is no se-
cret that collecting the 48 QSL cards is
often harder than making the contacts
themselves.

Searching for New Ones. You'll find
that a copy of the latest Call Book is help-
ful in this respect. However, you will hear

(Continued on page 111)
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HELP US OBTAIN OUR HAM LICENSES

In this section of the Transmitting Tower,
the names of prospective amateurs requesting
help and encouragement in obtaining their li-
censes are listed. To have your name listed,
write to Herb S. Brier, WIEGQ, % POPULAR
ELECTRONICS, 366 Madison Ave, New York
17, N, Y. Please print your name and address
clearly. Names are grouped geographically by
amateur call areas.

K1/W1 CALL AREA
Thomas G. M. Kubicko, 37 Matthew Drive,
Stratford, Conn.

Robert L. Flesch, 13 Middle St., Caribou,

Maine. (Code)

Paul Roy, Jr., 23 Lamothe Ave., Biddeford,
Maine.

John Maikisch, 166 Washington St., Freeport,
N. Y. (Code)

K2/W2 CALL AREA

Richard McMorrow, 347 Robin Rd., Engle-
wood, N. J. (Code)

NA‘rllgelo M. Juliano, 20 Hamas St.,

J. D. Wilson, 90 Doat St., Buffalo 11, N. Y.
(Needs code practice and will give help on
theory)

Richard Inzerillo (15), 1615 Putnam Ave.,
Brooklyn 27, N. Y. Phone: HE 3-9682. (Code
and theory)

Gerald A. Grant,
wood 5, R. L.

Frank Gaff, Jr. (15), 38 E. 33rd St., Paterson
4, N. J. (Code and theory)

Louis A. Willis, IC3, USS Vogelgesang DD
862, C/O FPO, New York, N. Y.

Lewis Winkler, 100 Catherine St.,
Stream, N. Y. (Theory and code)

Philip Schrag, 25 Shore Rd., Pelnam, N. Y.

Robert A. E. King, 27-27 Ericsson St., East
Elmhurst 69, N. Y.

K3/W3 CALL AREA

John S. Swain, 363 Fcx Chapel Rd., Pitts-
burgh 38, Pa. (Code)

Richard Keech (13), 12702 Atlantic Ave,,
Rockville, Md. (Code and theory)

Skip Rockwell (13), 413 Meadow Rd., Glen-
shaw, Pa, (Code)

Redmond Stevens, 100 Jefferson st. N. W,
washington 11, D. C. (Code and theory)

Clifton,

154 Washington St., Lake-

Valley

Allen Weiss, 1537 Pennsylvania St., Allen-
town, Pa. (Code)

william R. Kight, 7707 Atwood St., S. E,
washington 28, D. C. (Code)

Paul R. Kight, 7707 Atwood St. S. E,

washington 28, D. C. (Theory)

L. Richard Woodyatt, 1901 E. Mountain Rd.,
Scranton, Pa.

James Hansen, 8844 Peebles Rd., Allison Park,
Pa. (Code and theory)

Bob McElhose, WN3HFX, 419 Tenth St., Oak-
mont, Pa. (Theory)

K4/W4 CALL AREA

Frances Overhart (15), Apt. E-7, Heathwood
Ct., Columbia, S. C. (Code and theory)

James Raws (16), Rt. 13, Fountain City, Tenn.
(Code and theory)

Ben Carmichael (13), 4392 E. Brookhaven Dr.
N. E., Atlanta, Ga. Phone: CE 7-8797. (Code and
theory)

Robert L. S. Shenka, 5601 N. W. 4th Ave,,
Miami 37, Fla. (Code)

FFred C. Bale, 907 W. Oakridge Rd., Orlando,
1a.

K5/W5 CALL AREA

R. G. Stelter III (16), 2528 Mervosh Ave. S. W,
Albuquerque, N. M. (Code and theory)

Kirby Grifin, Box 572, Bunkie, La. (Code
and theory)

Hank Downey, R. F. D. 4, Hattiesburg, Miss.

Jimmy M. Shinn, 1418 8th St., P. O. Box 796,
Las Vegas, N. M.

James E. Camp, 717 Anthony st., Bossicer
City, La. (Code)

K6/W6 CALL AREA
Dennis Bender (13), 1323 11th Ave., Delano,
Calif.
Carl Lee Wesson, 1131 23rd St., Manhattan
Beach, Calif.
Robert Larson,
Beach, Calif.
Alfred Matsuno, 2942 9th Ave.,

2904 Chestnut, Manhattan

Los Angeles

18, Calif.
stephen Fouke, 13151, No. Stanley Ave., Hol-
lywood, Calif. Phone: HO 4-3972. {Needs help

in theory and selection of equipment)

Ronney S, Brown, 3850 Dublin Ave., Los
Angeles 8, Calif. (Code)

Roger Miller, 8021 Natick Ave.,, Van Nuys.
Calif.

SP/3 Robert G. Gordon, RA27705601, C Btry,
441st AA MSL BN, Benicia Arsenal, Benicia,
Calif. (Code and theory)

John Schwab, 4320 Vallejo Court, San Diego
17, Calif. (Code and theory: pen pals)

Donald Newell, 4743 Iroquols Ave., San Diego
17, Calif. (Code and theory; pen pals)

Jim Duggan, 577 Ramona Ave., Laguna Beach,
Calif.

K7/W7 CALL AREA

Gayle Eastman (16), Rt. 1, Box 286, Clacka-
mas, Ore. (Code and theory)

Samuel J. Reed, 2020 E. Turney Ave., Phoenix,
Ariz. (Code)

Eugene Martin (14), Cornish, Utah.

Dave Wicke, P. O. Box 114, Cherry Grove,
Ore. (Code)

Bruce Store, 1619 S. E. Clayborne, Portland,
Ore. (Code and theory)

Roger Palmer, 153 Piermont St., Apt. 4, Salt
Lake City, Utah. (Code)

K8/W8 CALL AREA

Ronald Kregoski, 9915 Fox, Allen Park, Mich.
(Wants help in obtaining General Class license)

B. C. Parker, P. O. Box 423, Detroit, Mich.
Phone: TY 4-9462.
OTim Sakach, Eddy Rd., R. D. #1, Willoughby,

hio.

Richard Pytlak, 20101 Charest, Detroit 34,
Mich. (Code and theory)

Clarence Dempsey, Lookout, W. Va.

Tom Koerber, 1304 Girard Ave., Middletown,
Ohio. (Code)

K9/W9 CALL AREA

Ronald Moore (15), 8205 South May St., Chi-
cago 20, Ill. Phone: RA 3-1569. (Code)

Dodge Bruch, 1324 W. Harris St., Appleton,
Wis.

Richard Grelck,
18, 111. (Code)

Clement Riedner, Rt. 2, Frederic, Wis. (Code)

K9/W9 CALL AREA
Terry Jackson, P. O. Box G, Kenesaw, Nebr.
(Needs help In General Class theory)
Bob Barth (13), 3300 Magnolia, Denver 7,
Colo. (Code and theory)
Raymond K. Blair, Jr., La Belle,

4048 N. Campbell, Chicago

Mo.

To help prospective amateurs obtain their
Novice licenses, the Radio-Electronics-Televi-
sion Manufacturers Association offers a set of
code records (recorded at a speed of 3314 rpm)
and a Novice Theory Course for $10.00, post-
paid. The complete course or more informa-
tion on it is available from RETMA, Suite 800,

silas Dunn (12), 712 South Cedar St., Little Wyatt Bldg., 777 Fourteenth St., N. W, Wash-
Rock, Ark. (Code and theory) ington 5, D. C.
February, 1957 83
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IF YOU HAVE FOLLOWED this column
since it first started, chances are you've
noticed a number of changes. Often, these
have been brought about as a direct result
of your suggestions and comments, for it
is through your cards and letters that we
learn exactly what you'd like to see and
read here.

This month we're making another
change. In the past, we’ve featured a
Reader’s Circuit in every issue. But last
December we included an experimental
circuit from another source . . . a code
practice oscillator from CBS-Hytron's new
booklet of power transistor Circuits. We
didn’t discuss the circuit in much detail
because of limited space. However, your
response was most gratifying.

As a result, in the future we'll feature
experimental circuits from many sources
... from you, the readers . . . from books

. . from manufacturer’s literature . . .
from outstanding transistor kits . . . in
fact, from wherever interesting circuits
can be obtained. And we’ll make a special
effort to include the type of circuits you
request . . . if youll send us a post card
and let us know what you’d like to see.

Loudspeaker Amplifier. There is one
circuit that you have requested time and
again in your letters and post cards—a

T2

YELLOW

“ BLACK BLach
BrowN

GREEN

B
R2 Rt
4700 68N

il

o
Schematic diagram of the KT-96 push-pull
audio output speaker kit. Note in this wiring
arrangement that the sleeve of the phone plug
must be the signal lead and that the tip is
the ground connection. The positions are re-
versed to permit the battery to be saved when
the unit is not in operation. Simply plug-
ging in the phone jack turns on the amplifier.

84

By LOU GARNER

simple “power amplifier” stage . . . that is,
a transistor amplifier which produces good
loudspeaker volume, which uses easy-to-
obtain low-cost components, and which can
be added to any transistor receiver or
other piece of gear designed for earphone
operation. Lafayette Radio (165-08 Liberty
Ave.,, Jamaica 33, N. Y.) features such a
circuit in its Model KT-96 push-pull audio
output speaker kit. With Lafayette’s per-
mission, we are reproducing the full circuit
diagram here, complete with qil parts
values.

In operation, inserting a plug in the in-
put jack turns the circuit “on.” The input
audio signal is applied to the primary of
transformer T1, which serves the dual
function of providing two signals to the
push-pull stage and of matching the low
input impedance of the transistor ampli-

The Lafayette KT-96 kit {above, right} was de-
signed to be used with Lafayette Radio's transis-
tor superhet kit called the KT-94 (above, left).

fier. The amplified output signal is coupled
to the loudspeaker through the outp@t
transformer 72.

Transistors TR1 and TR2 may be cither
Raytheon Type CK722 or G.E. Type 2N107.
The input jack is a switch-type jack made
by Telex. Input transformer Ti1 is an Ar-
gonne Type AR-109. Output transformer
T2 is Argonne Type AR-119. Any loud-
speaker with a 3.2-ohm voice coil may be
employed. A Burgess Type P6 or RCA
Type VS300 battery may be used for the

(Continued on page 124)
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Transtopic
Experiment No.

Code Practice

Oscillator

Rl T, C9 g SI

HIS is another experi-

ment in the series that
started in the March, 1956,
issue. The last experiment,
No. 14, appeared on page 85
of the January, 1957, issue.

If vou assemble the cir-
cuit shown in the wiring di-
agram, you won't have to
wear a headphone to prac-
tice your “dits” and “dahs.” - .
You and your friends may TRI . B1,82
even want to work in a
group when learning code,

since the output volume of  fowrer = s Ty
this code practice oscillator R X _
is ample for a small class. | MEG. P i et

Except for the usual care
regarding battery polarity,
there are no special precau-
tions which you must ob-
serve when wiring the oscil-
lator. Be sure to connect the
proper transformer leads,
however—these are color-
coded to facilitate identifi-
cation.

With the wiring com-
pleted, install the transistor
and close switch S1. Close
the “KEY” and adjust ERI
for the tone you prefer. Once
these simple steps are completed, you're ready to practice! You can “dit”
and “dah” to your heart’s content, for battery life is quite long, and pen-
lite cells are inexpensive.

The transistor is connected in the common-emitter circuit configuration,
with audio transformer T1 serving a dual purpose. Its center-tapped
primary winding provides the feedback necessary to sustain oscillation
while the transformer itself serves to match the impedance of the tran-
sistor to the impedance of the loudspeaker’s voice coil, insuring a good
transfer of audio energy.

Feedback provided by the transformer between TRZI’s collector and
base circuits is more than is needed for oscillation. As a result, “blocking
oscillator’” action takes place, with the rate of blocking depending on the
RC time constant in the base-emitter circuit, and hence on the value of
capacitor C9 and resistors R1 and R2. With C9 and R2 having fixed val-
ues, the setting of RI determines the blocking rate and hence the fre-
quency (“tone”) of the output signal.

Emitter resistor R5 serves to protect the transistor against damaging
current surges as the oscillator is keyed. Except as a protective measure,
it is not essential to the operation of the circuit.

Power is supplied by the 6-cell 9-volt supply used in earlier projects,
controlled by s.p.s.t. switch 81 and the “KEY.” — Louis E. Gurner, Jr.

February, 1957
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lF YOU ARE TUNING the long-wave
band (100-500 ke.) and would like to fish
for DX, or if you have been troubled by
interference from broadcast stations leak-
ing through your receiving setup, then
this booster is for you. It requires no man-
ual tuning. You merely connect it between
your antenna and your receiver or con-
verter, make one simple adjustment, and
then tune your setup.

This booster has filters in both its input
and output circuits to prevent interference
from broadcast stations.

Construction. The various parts of the
booster can be quite easily seen in the pho-
tos. Of particular importance is the place-
ment of RFC1, RFC2, and RFC3. It is im-
berative that these three coils be arranged
for minimum magnetic coupling. Note that
RFC1 and RFC?2 are mounted on 2-lug tie
points and are arranged with their axes at
a right angle to each other. These coils
should be separated as widely as the space
between the centrally mounted tube socket
and the end of the chassis will allow. Too
close spacing harms bandpass action.

Locate output coil RFC3 on the opposite
side of the chassis with its axis at a right
angle to those of RFC1 and RFC2. In other
words, RFC1 should be mounted with its
axis parallel to the length of the chassis
deck. Mount RFC? with its axis parallel to
the width of the chassis deck, and RFC3

86

Boosting

Your
Long-Wave DX

By FRANK H. TOOKER

Easily built device
improves reception,

rejects interference

with its axis perpendicular to the chassis
deck.

Modifying Output Choke. To get res-
onance in the output circuit at the desired
frequency, the Meissner 19-1995 rf. choke
used as RFC38 must be modified before you
mount it on the chassis. Clip the outside
lead of the winding, remove 300 turns, then

HOW IT WORKS

A type 6BA6 remote-cutoff pentode tube is used in
this r.f. stage to prevent cross-modulation in the pres-
ence of strong signals. Input eircuit components
R1, R?, RFC1, RFC2, C1, C2, and C3 form a low-
frequency bandpass filter, which permits the passage
of signals between approximately 100 and 450 ke. It
rejects those at lower and higher frequencies. In the
hooster's output circuit. the inductance of RFC3,
combined with its distributed capacitance, stray cir-
cuit capacitance, and the output capacitance of the
tube, tunes to about 350 ke.

Below 350 k., the output load circuit is inductive,
and the inductive reactance of RFC3 combines with
the resistance of R3 to permit adequate gain down to
100 ke. Ahove 350 ke., the output cirecuit tends to
become capacitive; and the capacitive reactance, de-
creasing as the frequency increases, causes the gain
of the hooster to begin dropping at higher frequencies.
Thus, the characteristics of the output circuit are
sueh that they aid those of the input circuit in the
rejection of broadcast station interference. R5 is
actually a part of the output tuned circuit, even
though it appears to be merely in series with an r.f.
choke. As a part of this circuit, R5 prevents the gain
from rising too high at resonance. The result is a
fairly uniform frequency response curve.

If desired, two of these hoosters may be connected
in cascade, i.e., one following the other, to realize
even greater amplification of long-wave DX signals.

POPULAR ELECTRONICS
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C1, C2—300-pptd. silver mica capacitor

C3-—50-putd. silver mica capacitor

C4, C5, C6—0.1-utd., 400-volt paper capacitor

C7—100-ppfd. mica-compression trimmer capac-
itor

8, €9—30/30-ptd., 150-volt dual electrolytic

RFCI, RFC2—S5-millihenry ferrite-core r.f. choke
(Grayburne F-50 or equal)

RFC3—Output coil (Meissner 19-1995 r.f. choke
with 300 turns removed—see text)

R1, R2—12,000-ohm, YV2-watt composition resistor

R3--100-ohm, Ve-watt composition resistor

R4-33,000-0ohm, 1-watt composition resistor

R5--10,000-ohm, Vo-watt composition resistor

R6—4700-ohm, 2-watt composition resistor

Si--S.p.s.t. toggle switch

SR1—65-ma., 130-volt selenium rectifier

OuTPUT

TUBE VOLTAGE CHART 08yute.
Pin  |Volts to Ground o ce
=— - 300 300
1 0 ufd. putd. RFC2
2 065dc.
3 ; 63 ac.
- _— -
% s % FE .
5 ! _7(1 de. 1 i 124 100 ink
6 e i T it
7 G | ™ m | vn
" coma fs
Diagrams and parts list for the long-wave booster. Chart - v v
above shows normal voltage readings for finished unit.. sHST

N7 V.A.C.

T1—Miniature power transformer, 125 volts at
15 ma. d.c., 6.3 volts at 0.6 amp. {Stancor
PS-8415 or equal)

V1-—6BAG6 tube

1—5” x 7 x 3’ aluminum chassis

2—2-terminal strips

1—Miniature 7-pin tube socket

1—Power cord and plug

Misc. tie points, rubber grommets, wire, solder

| B

February, 1957
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clean, tin, and resolder the end of the wire
to its terminal.

To prevent altering the distribution of
capacitances in the output circuit, make
sure the outside lead of the coil is the one
you wire to R5. The inside lead, i.e., the
one coming from the center of the coil,
should be connected to Cg and C9. Mount

C3 RFC2 R4

the coil with a %” brass or aluminum
spacer between it -and the chassis, and se-
cure it with a brass (not steel) screw
through its center.

Hookup Hints. Orient the tube socket
to place pins 1 and 2 toward the front of
the chassis. This will position the grid
(pin 1) close to the end of RFC2 for a
short lead between these two points, and
will permit direct wiring of the remainder
of the circuit without any crossing of input
and output leads. Most of the components
can be wired in point-to-point by means of
their own leads and terminals. Make sure
the outside foil of ecach bypass capacitor
(C4, C5, and C6) is connected to chassis
ground. The lead for the outside foil is
usually identified either by the words “out-
side foil” or a line printed around this end
of the capacitor.

Mount the small, adjustable, compres-
sion-type output capacitor C'7 vertically be-
tween one of the lugs on the output ter-
minal strip and a single-lug tie point. A

%”-diameter hole drilled just above the
output terminal strip permits easy access
to the capacitor for adjustment. The solder
lug for the capacitor plate that is in con-
tact with the adjusting screw should be

88

Location of parts is shown
in these two photos. Above,
top-chassis view shows (left
to right) 6BA6 tube, the
dual electrolytic capacitor,
and the miniature power
transformer. At left is un-
/ RFC 3 der-chassis view. Parts des.

ignated by call-out num-
/ bers are detailed in parts list on
: page 87. Location and mounting
of the three r.f. chokes is critical,
See text for detailed explanation.

the one soldered to the lug on the output
terminal strip. Make sure of this when
you're assembling the booster, since re-
versing C7 would make the adjusting screw
“hot” with plate voltage.

A chart of the operating voltages meas-
ured directly at the tube socket is given on
page 87. Use this chart for comparison
with your own measurements if you run
into difficulties. Any readings which are
considerably different from those given in
the chart indicates that something is
wrong in the wiring or with one or more
of the components in your booster. Minor
variations are usually of no consequence.

Using the Booster. Disconnect the an-
tenna and ground from your long-wave re-
ceiver (or converter) and connect the out-
put terminals of the booster in their place.
Connect the antenna and ground to the in-
put terminals of the booster. Then turn on
your receiver and the booster, and adjust
the output trimmer C7 for optimum recep-
tion of all stations.

To keep broadcast station interference
at a minimum, make the leads between the
output of the booster and the antenna and
ground terminals of the receiver (or con-
verter) as short as possible. -0
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HEATHKITS ... are fun to build, and

you save by dealing directly with the manufacturer!
= O

_ It’s easy to follow simple step-by-step directions with large pictorial diagrams
{(Jlas your guide. You save labor costs and get more real quality for less money.
| ;‘ElYour areatest dollar value in fine kit-form equipment.

| BUDGET YOUR PURCHASE . . .

- We invite you to take advantage of the HEATH TIME PAYMENT PLAN
on anv order amounting to
twelve easy monthly payments.

MCDEL V-7A
$2459
)
Shpy. Wi 7 Ibs.

$2.45 BWN,,
3206 MO.

SAQDEL M-1
51450
Shpg. Wt. 3 Ibs.

$1.47 DWN,
3152 MO.

Largest selling VIVM
in the world!

1... etched cireuit board

| HEATHKIT VACUUM TUBE

VOLTMETER KIT

Sensitivity and reliability are com-
bired in the V-7A. It features 1%
precision resistors, large 414"
panel meter, and etched circuit
boards. AC (RMS) and DC volt-
age ranges are 0-1.5, 5, 15, 50,
159, 500 and 1500. Peak-to-peak
AC ranges are 0-4, 14, 40, 140,
400, 1400 and 4000 volts. Ohm-
meter ranges provide multiplying
factors of X1, X10, X100, X1000,
X10K, X100K and X1 megohm.

Compact, portable . ..
a favorite in the home
and in the service shop

HEATHKIT
HANDITESTER KIT

Measures AC or DC voltage at
0-10, 30, 300, 1000, and 5000
volts. Direct current ranges are
0-10MA and 0-100MA. Ohm-
meter ranges are 0-3000 and
0-300,000 ohms. Sensitivity is
1000 ohms/volt, Features small
s'ze and rugged construction in
sleek black bakelite case.

$90 or more. Just 10% down, and the balance in
Write for complete details.

New
improved . ..
full 5 size
...etched
cireuit

for only

54250
Shpg. Wt. 21 Ibs.

$4.25 DWN,,
$3.97 MO.

HEATHKIT 5/ PUSH-PULL
OSCILLOSCOPE KIT

This new and improved oscilloscope
sells for less than the previous model.
You can have a full 5" oscilloscope
at the remarxably low price of only
$42.50. The OM-2 provides wider
vertical frequency response, extended
sweep generator coverage, and in-
creased stability. Vertical channel is
essentially flat to over 1 MC, and
down only 6 DB at 1.5 MC. The
sweep generator functions from 20
CPS to over 150 KC. Amplifiers are
push pull, and modern etched circuits
are employed in critical parts of the
circuit. A 5BP1 cathode ray tube is
used. The scope features external or
internal sweep and sync, one vclt
peak-to-peak reference voltage, threz-
position step attenuated input, ad-
justable spot shape control, and many
other “extras.”

MODEL OM-2

HEATH COMPANY ¢ BENTON HARBOR 10, MICH.
A Subsidiary of Daystrom, Incorporated

February 987
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BRAND NEW MODEL
HEATHKIT

CW TRANSMITTER KIT

Here is a straight-CW transmitter that is one of the
most efficient rigs available today. It is ideal for the
novice, and even for the advanced-class CW operator,
This 50 watt transmitter employs a 6DQG6A final ampli-
fier,a 6CL6 oscillator, and a 5U4GB rectifier. It features
‘one-knob band switching to cover 80, 40, 20, 15, 11

and 10 meters. It is designed for crystal excitation, but

MODEL DX-20

$35%3

Shpg. Wt. 18 Ibs.

$3.60 DWN,,
$3.02 MO,

MODEL SG-8

$195°

Shpg. Wt. 8 Ibs.

$1.95 DWN,,
$1.64 MO.

POPULAR WITH SERVICEMEN
HEATHKIT

RF SIGNAL GENERATOR KIT

Produces RF signals from 160 KC t0 110 MC on
fundamentals on 5 bands. and covers 110 MC to
220 MC on- calibrated harmonics. Output may be
pure RF, RF modulated at 400 CPS, or audio at 400
CPS. Prealigned coils eliminate the need for calibra-
tion after completion.

FULL SET OF coiLs
INCLUDED WITH KIT

HEATHKIT GRID DIP
METER KIT

An instrument of many
uses for the ham, experi-
menter, or serviceman.
Useful in locating parasit-
ics, neutralizing, deter-
mining resonant frequen-
cies, etc. Covers 2 MC to
250 MC with prewound
coils. Use to beat against
unknown frequency, or as
absorption-type wave-
meter.

MODEL GD-1B

#1995

Shpg. Wt. 4 Ibs.

$2.00 DWN.,
$1.68 MO.

may be excited by

an external VFO. A pi network out-

put circuit is employed to match antenna impedances
between 50 and 1000 ohms. If you appreciate a good
signal on the CW bands, this is the transmitter for you!

MODEL AR-3
75 HAM BANDS
$30°. CLEARLY MARKED

incl, Fed. Excise Tax
(less cabinet) $3.08 DN,
Shpg. Wt 12 Ibs, $2.58 MO

HEATHKIT COMMUNICATIONS-TYPE

ALL BAND RECEIVER KIT

This receiver covers 550 KC to 30
MC in 4 bands, and is ideal for the
short wave listener or beginning ama-
teur. It provides good sensitivity and
selectivity, combined with good im-
age rejection. Amateur bands clearly
marked on illuminated dial scale.
Employs transformer-type power sup-
ply — electrical bandspread — anten-
na_trimmer — separate RF and AF
gain controls — noise limiter — head-
phone jack — and automatic gain con-
trol. Built in BFO for CW reception.

CABINET: Fabric-covered cabinet
with aluminum panel as shown. Part
91-15A. Shipping wt. 5 Ibs., $4.95
incl. Fed. Ex. Tax, $.50 dn., $.42 mo.

HEATH COMPANY ¢« BENTON HARBOR 10, MICH.

A Subsidiary of Daystrom, Incorporated
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EASY TO BUILD

.. A “LEARN-BY-DOING" EXPERIENCE

HEATHKIT BROADCAST BAND

RECEIVER KIT

You need no previous experience to build this
{able-model radio. It covers 550 KC to 1620 KC

and features good sensitivity and selectivity. A
514" speaker is employed, along with high-gain

miniature tubes and a new rod-typ
power supply is transformer-opera

of a set you will want to show off to your family
and friends. Construction is simple. You “learn
by doing” as the project moves along.
CABINET: Fabric-covered plywood cabinet as
shown. Shipping Wt. 5 Ibs,, .50 dwn., .42 mo.,
part No. 91-9A. $4.95 incl. Fed. Excisc Tax.

MOPDEL A-7D

51865
. L
Shpg. W1. 10 Ibs.

REAL HI-FI PERFORMANCE
AT MINIMUM COST

HEATHKIT 7-WATT
AMPLIFIER KIT

This 7-watt amplifier is more limited
in power than other Heathkit models,
but still qualifies for high fidelity, and
its capabilities exceed those of many
so called “high fidelity” phonograph
amplifiers. Using a tapped-screen out-
put transformer, the model A-7D
provides a frequency response of +
1%, DB from 20 to 20,000 CPS.
Total distortion is held to surprisingly
low level. The output stage is push-
pull, and separate bass and treble tone
controls are provided.

Model A-7E: Similar to the A-7D
except that a 12SL7 tube has been
added for preamplification. Fzatures
two inputs, RIAA compensation, and
extra gain. $20.35, incl. Fed. Excise
Tax, $2.04 dwn., $1.71 mo.

Excise Tax

$1.87 DWN,
$1.57 MO.

¢ antenna. The
ted. The kind

MODEL BR-2

$1925
incl, Fed.

Excise Tax
(less cabinet)

$1.5: DWN.,
$162 MO.
Shpg. Wt. 10 Jbs.

MODEL CR-1
587.5

incl, Fed.
Excise Tax
Shpg. Wt. 3 Ibs.

$.88 DWN,,
$.73 MO.

...INTERESTING PROJE
HEATHKIT

CRYSTAL RECEIVER KIT

The crystal radio of dad’s day is beck again, bul
with big improvements! Sealed dizde eliminates
“cats whisker.” Uses two high-Q tank circuits to
tune 540 to 1600 KC. No exteraal power required,
Easy to build.

FOR AMATEUR OR PROFESSIONAL
PHOTOGRAPHERS

HEATHKIT
ENLARGER
TIMER KIT

This is an easy-to-build device
for us;:1 by ;})lhotographers in
controlling their enlarger. It
covers the range of 0 to 1 min- WODEL ET-1
ute with a continuously vari- $'|'|50
able control. Handles up to g
350 watts. Timing cycle con-  Sspg. Wi. 3 Ibs,
trolled electronically for max- $1.15 DWN,,
imum accuracy. $.97 MO.

HEATH COMPANY ¢ BENTON HARBOR 10, MICH.
A Subsidiary of Daystrom, Incorporated
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NEW EDGE-LIGHTED

TUNING DIAL FOR
IMPROVED READABILITY
HEATHKIT HIGH FIDELITY

FM TUNER KIT

This FM tuner can provide real hi-fi performance at an
unbelievably low price level. Covering 88 to 108 MC,

the modern circuit features a stabilized, temperature com-
pensated oscillator, AGC, broad-banded IF circuits, and
better than 10 UV sensitivity for 20 DB of quieting. A
ratio detector is employed for high efficiency, and all trans-
formers are prealigned, as is the front end tuning unit. A
new feature is the edge-lighted dial for improved read-
ability, and a new dial cord arrangement for easier tuning.

MODEL FM-3A

$26°5

incl. Fed.
Excise Tax
(with cabinet)

Shpg. Wt. 7 1bs.

$2.70 DWN.,
$2.26 MO,

Matches the models WA-P2 and BC-1. Easy to build.

MODEL BC-1

$26°5
incl. Fed. Excise

Tox (with cabinet)
Shpg. Wt. 8 Ibs.

$2.70 DWN.,
$2.26 MO,

NEW EDGE-LIGHTED TUNING
DIAL. MATCHES MODEL FM-3A

HEATHKIT BROADBAND

AM TUNER KIT

The BC-1 was designed especially for
high fidelity applications. It features a
low-distortion detector, broad band IF’s,
and other characteristics essential to use-
fulness in hi-fi. Sensitivity and selectivity
are excellent, and audio response is with-
in *+ 1 DB from 20 CPS to 2 KC, with
5 DB of pre-emphasis at 10 KC to com-
pensate for station rolloff. 6 DB signal
lo noise ratio at 2.5 UV. Covers 550 to
1600 KC. RF and IF coils are pre-
aligned, and the power supply is built in.
Features AVC, 2 outputs, and 2 antenna
inputs. Tuning dial js edge-lighted for
high readability.

MODEL A-98

$35 50
L]
Shpg. wt,

23 Ibs.
$3.55 DWN.,
$2.98 MO.

FULL 20 WATTS FOR Pa
OR HOME APPLICATIONS

HEATHKIT 20-WATT

AMPLIFIER KIT

This high-fidelity amplifier features full 20-
waltt output using push pull 616 tubes. Built-
in preamplifier provides 4 separate inputs,
selected by a panel-mounted switch. It has
separate bass and treble tone controls, each
offering 15 DB boost and cut. Output trans-
former is tapped at 4, 8, 16, and 500 ohms.
Designed primarily for home installation,
but used extensively for public address appli-
cations. True high-fidelity performance with
frequency response of =+ 1 DB from 20 CPS
to 20,000 CPS. Total harmonic distortion
only 1% (at 3 DB below rated output).

HEATH COMPANY ¢ BENTON HARBOR 10, MICH.
A Subsidiary of Daystrom, Incorporated

Always say you saw it in—POPULAR ELECTRONICS
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FEATURES GOOD LOOKS
AND HIGH PERFORMANCE

HEATHKIT HIGH FIDELITY
SPEAKER SYSTEM KIT

The model SS-1 covers 50 to 12,000 CPS within = 5
DB, and can fulfill your present necds, and still pro-
vide for the future. It uses two Jensen speakers and
has a cross-over frequency of 1600 CPS. The speaker
system is rated at 25 watts, and the impedance is¥16
ohms. The enclosure is a ducted-port bass reflex type
and is most attractively styled. It is easy to build and
czn be finished in light or dark stain to suit your taste.

ATTRACTIVE STYLING
MATCHES MODEL §S-1

HEATHKIT HIGH FIDELITY

RANGE EXTENDING
SPEAKER SYSTEM KIT

The SS-1B is designed especi-
ally for use with the model
§S-1. It consists of a 15" woof-
cr and a compression-type su-
per tweeter to add additional .
frequency coverage at both
eads of the spectrum. Cross-
over frequencies are 600, 1600,
and 4,000 CPS. Together, the
two speaker systems provide
output frrom 35 to 16,000 CPS
within = § DB. The kit is easy
to assemble with precut and
predrilled” wood parts. Power
rating is 35 watts, and imped-
ance is 16 ohms.

| o
MODEL $S-18
$9Q95
$10.00 DWN,,

$8.40 MO.
Shpg. Wt. 80 Ibs,

MODEL $§-1

$39°3

Shpg. Wt. 30 Ibs.

$4.00 DWN,,
$3.36 MO.

Free 1957

Our new 56-page
1957 catalag de-
scribes more than
75 different kit
models for experi-
menters, hams,
students, engi-
neers, industrial
laboratories, etc.
Send for your free
copy now!

HOW TO ORDER

It's simple — just identify the kit you
desire by its madel number and send
your arder ta the address listed below.
Or, if you would .rather budget your
purchase, send for details of the Heath
Time Payment Plan!

HEATH COMPANY ¢ BENTON HARBOR 10, MICH.
A Subsidiary of Daystrom, Incorporated

SHIP VIA
O Parcel Post
[0 Express
O Freight
] Best Way

Model I;.—I

Name

Address_

City——— o ——

Price

Quantity

—_—

Enclosed find [ check [J money order for
S| _ Please ship C.0.D. O
postage enclosed for. Ibs. On express
orders do not include transportation charges
— they will be collected by the express

agency at time of delivery. On parcel post POSTAGE
orders include postage for weight shown.
Orders from Canada and APO’s must in-
clude full remittance. NOTE: All prices sub-
ject to change withou? notice.

TOTAL

February, 1957

WWW arherieaniadiahictary.com
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AFTER CLASS

Special Information on Radz‘o,g’l/,'

AN T

THE BINARY TRIGGER
FIRST described in 1919 by Eccles and

Jordan, the circuit arrangement which
we now call a “binary trigger” gave little
indication of the Importance it was to as-
sume later in the century. Modified but
slightly to conform with changes in
vacuum-tube parameters over the yecars,
the Eccles-Jordan trigger circuit may be
found in computers, as frequency dividers
In counters, medical equipment, and in
communications systems of all kinds.

The chief characteristic of the basic
hookup (see page 96) is its ability to di-
vide the number of input pulses it receives
by two; for example, if 300 pulses are fed
to the system in a given time, there will

Radar and ucl“eén‘ics

indefinitely, making it possible to bring the
frequency of even high speed pulses down
to the point where they may be counted by
slow electromagnetic solenoids.

Here’s the way the circuit works: As-
sume that both triodes are conducting
equally for the moment, Any random cir-
cuit change will cause one of the tubes, say
V1, to experience a slight increase in plate
current which causes the voltage drop
across RI to rise. This makes the plate of
Vi negative-going (increased drop across
R1 leaves less positive plate voltage than
before), an cffect that is transmitted to
the grid of V2 through R3. As this grid be-
comes slightly less positive, or more nega-

tive, its plate current decreases, causing a
smaller voltage drop across R2. The plate
of V2 thus becomes somewhat more posi-
tive; this change is transferred to the grid
of V1 through R}, raising the plate cur-
rent of this tube a bijt more. The drop

be only 150 output pulses in the same in-
terval. By making the output voltages
serve as input for a second trigger circuit,
the resultant count would be 75 for the
same time. This process may be continued

NEW
INDOOR
ANTENNA

Both UHF and VHF.
Brings  better recep-
tion than most out-
door antennas. Use on
lop of TV. List price
$9.95.

Tester

Model

625K
YOUR
PRICE

$322..
$3.99

Hluminated gear-driven ‘‘Speed Rolichart'*

e New lever-action switches for individual testing
of every efement

e Tests ail conventional and Tv tubes

$49.95 wired Kit, $3495

Brand New

PIGCTURE TUBES

¢ RCA Licensed o« One vear Un-
conditional Guarantee

each

TUBE BRIGHTENER

Fits all makes of picture tubes, AC
parallel circuits. Completely auto-
matic. sy to install.

each
89¢ Lots of 3
99‘ each, single

FREE POSTAGE in U.S.A. and Territories on orders over $5.00. 25¢

handling charge on orders under $5.00. 250% deposit required on
€.0.D.'s. Please send approximate postage or freight on Canadian
and foreign i

ELECTRIC COMPANY
79 CLINTON PL.  NEWARK, N. J.

Phone HUmboldt 4-9848
Always say you saw it in—POPULAR ELECTRONICS

Price Type

$11.90 17BP4
$14.38 19apPq
$16.86 21aP4
16RP4 $19.38 21EPa .
16LP4 $19.38 24AP4 $42.50
Picture tubes shipped F.0.B, Harri-
son, N. J. Above types are most POP-
ular. However, you may order any
equivalent size at the same pricer

Type

108P4
12LP4
14BP4

orders. Subject to prior sate.

94
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Now Includes
TESTER, SOLDERING IRON, HIGH
EIDELITY, SIGNAL TRACER, CODE|e
OSCILLATOR, PRINTED CIRCUIT
SIGNAL INJECTOR L]

"~ NOW! FREE TOOLS
| WHAT THE

BUILD 16 RADIO

CIRCUITS AT HOME

with the New Improved 1957
PROGRESSIVE RADIO “EDU-KIT"

A Practical Home Radio Course

e No Knowledge of Radio Necessary

only

No Additional Parts or Tools Needed

Excellent Background for TV

WITH "EDU-KIT"

“EDU-KIT" OFFERS YOU |

The “Edu-Kit”’
rock-bottom price.
use of the most modern methods of home train
tion practice and servicing.

You will learn how to build radios,
a professional manner; how to service radios.

offers you an outstanding

You will learn the basic principles of radio.
RF and AF amplifiers and
and practice code, using the Progressive
trouble-shooting,
sive Pynamic Radio

You will receive training for the
Amateur Licenses. ou will il
Tracer and Signal Injector circuits
excellent background for Television.

& Electronics Tester & the

and

h a basic education in Electronics
n

Si

You do not need the slightest background
in radio or science. Whether you are inter-
in Radio & Electronics because you
an interesting hobby, a well pa: ing
ess of a job with a future, you will d

Edu-Kit’”? a worth-while investment.
Here is an excerpt from a letter that we
rcceived from Loren DePriest, 1496 4th
st., Mansficld, Ohio: ‘'l have spant many
pleasant hours in constructing the radios
from the schematics in your book, and have
learned a great deal from them. Being as
1 am interested in Radio, | consider the
money spent for your course as a wise
investment. | have learncd more from your
course by actually doing than | did from
an expensive course."’
Many thousands of dividuals of all
have successfully
tries of the worid.
carefully designedy step by step,

The “*Edu-Kit’’ has been
so that

rogressive Radio ' Edu-Kit'’
and is universally accepted as the standard
Kit'"" uses the modern cducational principle
learn schematics, study theory, i
gram designed to provide an easil

You begin by examini
function, theory and wiring of
set you will enjoy listening
and trouble-shooting. Then you
and technigues. Gradually, in a progressive
find yourself constructing more advanced multi
profcssional Radio Technician.

THE. "EDU-KIT

You will receive all parts and instruc-
tions necessary to build 16 difierent radio
and clectronics circuits, ecach guaranteed
to operate. Our Kits contain tubes, tube
sockets, variable, electrolytic and paper
dielectric condensers, resistors, tie strips,
coils, hardware, tubing, punched metal
chassis, Instruction Manuals, etc.

In ad jon, you receive Printed Circuit
materials, including Printed Circuit chassis,
special tube sockets, hardware and instruc-
tions. You also receive a useful set of

these parts.

Qut Kit is designed to train

using regular

oscillators, detectors, rectifiers,
Code Oscillator.
using the Progressive Signal Tracer,

Novice, Technician and General Classes of F.C.
d 16 Receiver,
learn how to operate them.

Absolutely no previous knowledge of radio or science is required. The CEdu-Ki
ny years of teaching and engineering experience.

Tracer alone is worth more

COURSE at a
making
construe-

PRACTICAL HOME RADIO CC
Radio & Electronics Technicians.
ing. You will learn radio theory,
how te wire and solder in
the standard type of

schematics;

You will work with

punched metal chassis as well as the latest development of Printed Circuit chassis.

construct, study and work with
test equipment, You will learn
You will learn and practice
Progressive Signal Injector, Progres-
instructional material.
C. Radio
Code Oscillator, Signal
You will receive an

You will

accompanying

Transmitter,

is the
e ‘“Edu-Kit"! will pro-
worth many times the complete

and Radio, 0 3
than the price of the entire Kit.

you cannot make a mistake. The "Edu-

Wit allows you to teach yourself at your
rate. No instructor is necessary.

The "“Edu-Kit'' is atso used for courses

extra-curricular activities, indus-

The '‘Edu-Kit’'' is used by Jr.

High Schools, Technical Schools,

leges, Colleges, Universities,
ms, Rehabilitation Hospitals, Boards of
Education, U, S. Govt. agencies, United Na-
tions Educational, Scientific and Cultural
zations (UNESCO), Veterans Admin=
and numecrous adult,
ies’ groups and clubs. The '‘Edu-
also popular with servicemen

is country and abroad.

Industrial

countries employing higher'line voltages,
a 210-250 Volt AC DC model is available.

PROGRESSIVE TEACHING METHOD

is the foremost educational
in the field of electronics training. The ““Edu-
of *‘Learn by Doing."” Therefore you construct,
practice trouble-shooting—all
learned, thorough and
the various radio parts of
Then you
to regular broadcast stations,
build a more advanced radio,

radio kit in the world,

in a closely integrated pro-
teresting background in radio.
the *'Edu-Kit.'" You then learn the
build a simple radio. With this first
learn theory, practice testing
learn more advanced theory
manner, and at your own rate, you will
_tube radio circuits, and doing work like a

1S COMPLETE

tools, a professional electric soldering iron,
and a self-powered Dynamic Radio & Elec-
tronics Tester, The “‘Edu-Kit’’ also includes
Code Instructions and the Progressive Code
Qsc-llator, in addition to F.C.C.-type Ques-
tions and Answers for Radio Amateur
License training. You will also receive
lessons for servicing with the Progressive
Signal Tracer and the Progressive Signal
Injector, a_High Fidelity Guide and a
Quiz Book. You receive all parts, tools, in-

structions, etc. Everytl g is yours to keep.

FREE EXTRAS
e SET OF TOOLS ® RADIO & ELEC-
TRONICS TESTER @ ELECTRIC SOL-
DERING IRON @ TESTER INSTRUC-
TION MANUAL e HIGH FIDELITY
GUIDE ® QUIZZES ® TELEVISION
BOOK ® RADIO TROUBLE-SHOOT-
ING BOOK ® MEMBERSHIP IN
RADIO-TV CLUB: CONSULTATION
SERVICE @ FCC AMATEUR LICENSE
| TRAINING ® PRINTED CIRCUITRY

| I————

g i
) Send “Edu-Kit” C.0.D.

Send “Edu-Kit”’ Postpaid.

value Hi-Fi, Ra
(Outside U.S.A.—N

Address

|
I
|
|
| Name .
|
|
|
I

February, 1957
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$10%

radio and-

F— == UNCONDITIONAL MONEY-BACK GUARANTEE

ORDER DIRECT FROM AD
RECEIVE FREE BONUS RESISTOR KIT WORTH $5

1 enctose full payment of $19.95.

I will pay §19.95 nlus postage.

O Send me FREE additional information deseribing
i-Fi io and TV Servieing Literature.

0
“Edu. it for 105-125 V. AC/DC $20.95; 210-250 V. AC/DC

Reg. U.S,
Pat. Off,

Hi-Fi
Servicing Manuals

on request
(see coupon below)

You will learn
servicing in a progr
will practice repairs on
you construct. You will
and causes of troubles in
and car radios. You will
use the rofessional Signal 1
unique Signal Injector and the dynamic
Radio & Electronics Tester. While you
learning in this practical way, you
pair job for
and charge

learn symptoms
home, portable
tearn how to
Tracer, the

fees which will
the *Edu-Kit.'"
will help you wi

ve,
of 25 Poplar Pl., Water-
writes: ‘‘l have repaired
my friends, and made
«gdu-Kit'' paid for itself, |

i
was ready to spend $240 for a Course,
but | found your ad and sent for your

en Valerio,

utah: “The Edu

I am sending you

the answers for

Radio for the last seven years,

to work with Radio Kits, and

build Radio Testing Equipment. .
joyed eve minute | worked with the
different kits; the Signal Tracer

fine Also like to let you know that |
fecl proud of becoming a member of your

1534 Monroe Ave.,
W. O Thought | would
drop you a few lines to say that ) re-
ceived my Edu-Kit, and was really amazed
that such
a

a bargain can be had at such
have already started re-
and phonographs. My

surprised to see me
it so quickly. The

CONSULTATION SERVICE |

One of the most important aspects of
the *‘Edu-Kit'* is the Free Consultation
Service which we provide. Our staff of
experts carries on an extensive corre-
spondence with students in all parts of
concerning all phases of elec-
tronics. We welcome and encourage stu-
dents to send us their problems, whether
velated to any of the material covered in
the **Edu-Kit”’ coursec, or encountered in
other experiences in the field of elec-
tronics.

“Edu-Kit.”

Inelude FREE
C.0.D.’s. Send check on U.S. bank or_Intern’t’1 M.0.

$23.45.)

INE.
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BUY THE WORLD’S
FIRST COLOR
TV ANNUAL!

136 pages covering
every phase of Color TV

B Fundamentals of Color TV (A Complete Course)
B color Sets On The Market

W Picture Tubes and Components

W Technical Analysis of Sets

W Sservicing and Installing

B Test Instruments For Color TV

W converters, Color Wheels, Vitascan

Belection-Oparation- Sarvicing

Inciuding:

A buyers puide

to the fatest sets and prices
and 2 complete Color TV Gourse

compiios by
RACIO @ TRLEVISION NEwS

NOW ON SALE AT ALL
NEWSSTANDS—ONLY $1.00

RIZ r2
3 PULSE
e OUTFUT
L ]
L
vi e ¢ Ct | c2
. 3
RINT e 3R
<
p
i
2R5 R6
1 2n7 =

Basic hookup of binary trigger circuit.

across R1 again increases, making the plate
of V1 even more negative-going. Clearly,
the effect is cumulative, with the grid of
V2 finally going negative enough to cut off
the platc current. All this takes a tiny
fraction of a second. At the time when V2
is cut off, the grid of V1 reaches approxi-
mately zero voltage and the system be-
comes stable, the plate current of Vi being
Just about as large as it can become.

Now assume that a short positive pulse
is applied to the input terminal. It is
passed along to both grids through C1 and
C2, but it can have no effect upon V1, as
this tube is already conducting to capac-
ity. It does, however, drive the grid of V2
somewhat positive, instantaneously taking
it out of the cutoff condition, allowing a bit
of plate current to flow, and causing a
negative pulse to appear at the grid of V1.
This starts the plate current of Vi on its
way down assisted by the same kind of
feedback from one tube to the other as
just described. As a result of this positive
pulse, the circuit has “flipped” to the con-
dition in which V2 is conducting and V1 is
cut off. A second positive pulse prods the
circuit back to its original condition, pro-
ducing an output pulse at the output ter-
minal connected to the plate of V.

Hence, for every two input pulses, one
output pulse appears.

RESONANCE QUIZ

TUNE across your radio receiver dial
and note the number of stations received.
Now try to imagine the confusion which
would result if all of these stations were
received simultaneously. The jumble of
sounds from the loudspeaker would be both
meaningless and annoying. Since this does
not normally happen, it is obvious that the
receiver is capable of sorting out the de-
sired station from the many signals picked

Always say you saw it in—POPULAR ELECTRONICS
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FEBRUARY “BEST-SELLER” FESTIVAL!

63 of our Biggest-Selling Values!

_MONTH! N oA
1 BUY-OF-THE \_ A,
AVAILABLE ONLY FROM LEKTRON! LANT SOLAR BATTERY //7/"(1';3,\:,\
NEW! Glant hi-output SUE Bat- Reg. S1€ =
‘ ° FREE! 8-PAGE N powers 1 OF 2-han8i(§$; $2 98
r* 1957 FLYE radios from 1 DA?“é‘x; x . 11 sun-power
Y URU B K YER or e"e“l/so s:ﬁ‘:d‘m‘é'w/p’xasnc v»;irm‘g- !%ﬁlgf“ a K-321
i /. " A al us
R EVERY ORDER ovfniaz:nr?,::"'s ixerimentst BuY "Wm":;g‘:om( K-322 only $1.50
b

LEKTRON'S FAMOUS <%ransy DOLLARBUYS!  EXCLUSIVE!

HOBBY TRANSFORMER. 115VAC,
60 cvele to 24V @ 3 Amp
transformer for

gear, hobbyists.
Reg. $6

8. Fil.

shop,
Wt., 3 Ibs.
K-317

G-€E PREAMP_KIT for magnetic

cartridges. Chassis, parts, dia-
gram. Less OSC7 (88¢ extra).
Wt. 1 1b. Reg. $4.50.

K-103

25 PORCELAIN CONDENSERS,

tubular. 10 values: .001 to .03
mf to 1000WV. Wt 14 1b. $1
Reg. 25¢ each. K-308

40 MINIATURE CONDENSERS.

10 ELECTROLYTICS, FP & twist,

tuhular, rect. Asstd. sizes, 8 to
500 mmf to 450vV. Wt. 3 $1
1bs. Rep. $135. 2

8-PC. NUTDRIVER SET. Plastic

2 TRANSISTOR LOOPSTICKS, 175-ft. HOOXUP WIRE in 25-ft. Asstd. miniature. subminlature, handle, 3/18, 7/32. Ya, n
tapped. Match trans. input im- rolls.  Asstd. colors, stranding, printed circuit types: Cen- s 11/82. 3k, 7/16” steel socket
pedaies for better selectiv: $1 insulation. #18 to 24, Wi @]  tralab, Sprague. K-200 yrenthes $§;\ ar;laest-c Sase $1
ity. 5 2 1bs. Reg. $3.75. K-129 . . $3 value. 2
APPLIANCE MOTOR. 3.000 rpm, 100 CERAMIC CONDENSERS. gfnugr?r\r'nvs“sar?di?x'i:donsitmousf 15-PC. TWIST DRILL SET. 1/16
115VAC, 60 cvcles. For fans, 2 = W, - thru Y4” by 64ths; in gradu-
i i Asstd. types, top makers. 30 15 values. 5 to 50W; 35 to 1 L
hobly uses. Fan blade, ‘values. co or-coded. Discs, 51 17000 onhms. Wt. 2 Ibs $1 ated plastic’ holders. KRlez- 51
ra. Wt. 2 1bs. leg, ton. Reg. $15 2 Reg. 88 K-309 $4 -144
- 7 8.PC. MAGNETIC SCREWDRIVER
FOUR G.-E INGS DIODES. Gor: 4 CRYSTAL DIODES. Most com- 30 PRECISION RESISTORS. Wi¥ B . M i, tompered  steel
H monly used—1N34, 1N58, 1N58. % carbofilm. 30 values, 58 lades.” shockproof handles. UL
manium, superior to com: §]  IN@9 in poly bag. Reg. 5. § ohms to 1 meg; Yo, 1 & 2W. (b G
mercial. Reg. $3. R0 K-303 107 tol, Wt. Lo Ib. Reg '] %%Dfs%e‘qa-lule’h ips ineluded. ¢
RANSIST UPLERS. $21. K-150 £ 0
2 imite. tangl: & oV eoipied 150 colL FORMS. 15 types 8 TRANSISTOR SOCKETS, for
o tipes. 100K i 5000 Asgorted  sizes, Insulation. $1 30 TUBE SOCKETS, 4 to 11- sub-miniature  tubes, too. €9
‘I)Cp.o;r:]gs? eenten 0. Reg. $15. K-136 prong miniatures, subminiatures, Mica filled. Reg. $3. B-596 9

tapped.
g” x Vs”. Reg. 83. B-739 $1

60 TUBULAR CONDENSERS. 30

octals. zip-ins. _ Tube shields,
too

s SILICON DIODES. 1N21. two

Wt. 2 Ibs. Reg. $6.50.
E: K-154 $1

HOBBY TRANSISTOR,  Scoop! types, 0005 to 0.5mf to 1500V, IN22. 1N23, 1IN105. Reg §
Plug-in  type printed circuit Wi, 2 Ibs. Reg. $12. 15. K2198
transistor. Reg. $3.75. 1 JCLES 15 SUBMINIATURE CENTRALAB 40 SUBMINIATURE RESISTORS,
K-156 $ TRIMMERS. Asstd. values, for in poly box. Ys” long! 20 val
70 TERMINAL STRIPS and  printed circuits, etc. Reg PO Pohims o 10 megs
WORLD'S SMALLEST RADIO boards. 15 types. 1 to 20 screw 79¢ cach, K-310 % W neg. 85 K-169 51
ity fiher I e Y ore-ariioa ana Soniggs Pomte: Wiss $1 15 cemramic vamiaBLE con 5000 OWM_ RELAY, by Allicd
ility uner, 1 v re-driiles . . - M 1
ghse. AL pasts. instrug(iony e vams. mousiea T, domers. Bile, Bimenco, wo g8 Control AR sl g %G
e AT AB, ete. 5 onms to 10 MEESi  Duals, tdol 1o $1 Rk Se.50 g K-311
SUN  BATTERY & photocell, 1o, 1 2 W. 10 & 5%; g i Tty
195" dia. Better than (amed @ Wi 12 1. Reg. $10.95. @1 12 VOLUME CONTROLS. Sin: 60 TRANSFORMERS & COILS.
B2M! Reg. $5. B-670 K-141 gles, concentric, TV, some w/ IF, RF, ant., slu'g-t,u‘?,s{-d ';:nils.
125 RESISTORS. Carbon, 1 to 70 MICA CONDENSERS. 30 val- switch. - Standard shaft. | o to  chokes I3 PP K3 $1
2W, 40 values: 5 ohms to 10 uwes: .00001 to .01 mf to 1000V, 1 meg. Some 20 58] s1 . E ' "
megs. 5%, too! Reg. 815 Silver, 5%, too. Wt 1 10 ¢] g":gléMaE:Es“ :é"bﬁf{i'mé;o"?gr'
3 B LEEGD 12 ROTARY SWITCHES, ceramic model r;il‘;o’ads..power supplies,
3 OUTPUT XFMRS. (Choose any 70 STANDARD KNOBS. Asstd. & vakelite, 1, 2. 3 mangs, Stand mobile. Reg.
3) 50B5, 35L8, 50L6, 6V6; to colors, bakelite & plastic. $1 ard shafts. Shop must! e K-312
3-4 ohms. Reg. sx.so.fachi $1 Wt. 2 Ibs. Reg. $9. K-143 3 Ibs. Reg. 310. K-139  ROLLS TAPE, electrical, plas-
30 1000 RADIO PARTS! Wide va- 20 AC/DC LINE CORDS, for tic, friction, rubber. For home,
7 PILOT LITE ASSEMBLIES. riety resistors, condensers, pots, clocks, motors, ete. 2-cond. w/ shop or lab. Reg. $2.50.
Std. mtg Amber jewel, en- riugs, strips, slugs, forms $1 molded plugs. Wt 1 Ib. 51 K-305
gosed._ Miniature bayonet. $1 & more! Reg. $10. K-306 Reg. $5. K-149 TRANSISTOR SCOOP! Hermetl-
G5, dBCisiy 1502 30 POPULAR BULBS. 1.1 to 10 *'POLY' BOXES. Asstd. sizes, cally sealed PNP transistor (can-
3 LBS, HARDWARE. 2000 pcs. 6V, screw and bayonet types. clear plastic hinged boxes w/ not advertise mfrs. name). Guar-

asstd. screws. springs, wash- miniature. Wt. 14 th. Reg. snap locks. Reg. $2.30. anteed satisfaction.
PR I VL A $2.40. 2o e $1 r = 85290, $1 55

Reg.
K-304

ABOVE KITS AND ASSORTMENTS ONLY ONE DOLLAR EACH!

SUPER-POWERED HEADSET.

HIGH IMPEDANCE MAGNETIC PICKUP by
w/cord & tips. HI-F1 qualily.

5,000 ohms ° NEW'
oNLy 7' | Pacific Audio. Used in **name’’ 30.pc. ELECTRIC DRILL SET- e

/ H i 2
Strengthens weak signals. s playbacks. Includes cartridge. 51 49 gz‘;gh?;_l“ &‘ngsd‘l?;:rentﬂzg. S 1 9
eg. $5. -314 . arm, cte. Reg. $8. B-688 . $24. ) B-988 .
4 x 6" SPEAKER WITH BAFFLE. For port-
TRANSISTOR ADD-A-STAGE. Transistorize ables, phonos, rear-deck car 1o
. . o » S i ' . PERSONAL PWM SPEAKER. se

vour crystal sets easily. sim- ONLY speaker. Top make, hvy slug. 12n/zfa:nso?;s Amel‘?can-made 8su- Used
ply by adding an amplifier S 3-1 ohm v.c. Reg. $4.50. 1. 9 perhet & transistor radios. 8- 51 98

. B-658 $5. .

stage. All parts, instructions.
K-316

ohm v.c. Reg. K-322

ELECTRIC APPLIANCE CLOCK-TIMER,

Turns radios, TV, appliances
$2.50

WIRED CODE PRACTICE OSCILLATOR.

Pocket size. transistorized, 52
.88

3-TUBE POCKET PERSONAL
SUPERHET RADIO
516 x 314 x 114" ebony & ivory case. Big
set performance, Ww/built-in
hearlng aid phone and direc-

“‘ON’' “OFF’’ at pre-set time
within 12 hrs. Less hardware.
Reg. $10. K-318

self-powered for signal trac-
ing. Built-in hand key. B-754

ONLY

WORLD'S SMALLEST TRANSISTOR I.F. | WMULTI-PURPOSE POWER SUPPLY KIT. ) 5
455 kes, For superhets. Y2 115VAC,  Out:  250VDC@ 70 t:]"g“‘“m‘;\';lﬁf)‘,‘;‘a-N‘(’)"‘%"\‘,?I.S‘R;}TLS
sq. w/5 lugs; ferrite tuned. C ma. Xfmr.. condensers, resis- S TONS,  plays  any- g
Reg. $2. B-90 for $1.25 tors, —wire, "‘"\“’ 5,;":}‘1%5' $3 33 where! Sold elsewhere from pateries
2 o 53 f{w'mh'a tube. t. ‘—K-3159. s $20 to $28. A sensitive, selec- g2 gxtra
eg. 88 five. factory-built set. B-689

TRANSISTOR RADIO SPEAKER. 112”7 54,
1" deep. Amazing fidelity. 3.2
v.c., powerful magnet. Used

FOUR TIMING MECHANISMS, 3-SEC. Hand-

) wound, multi-geared precision HI-F1 TYPE S5-WATT AMPLIFIER

in"_ pigh-priced sets. _Ites: $1_99 units. Reg. $3. K-320 $1.00 o St Wikeo:

. — Beam power output. 4 tubes, Reg. $28

SUBMINIATURE CRYSTAL MIKE. Postage- | 3-TUBE AC/DC AMPLIFIER, WIRED! Low- | ¥/buligin &5 "g?"““'a’l‘?}“%; ONLY

iy AT SR S est price ever: For phofos o D irols. Tncl. 115 A0

cased. Clear, ¢risp response. P.A., etc. Sep. vol. & tone Ol o ., tubes. Shp, Wt 519 90

Tiigh impedance. Reg. $6. 1_19 controls. Reg. $5. B-570 $2.99 B S Rer Vieso o B-977 L
B-682 Tubes, $1.91 extra (B-571). o3 . b

4 ORDER BY STOCK NUMBERS, LE.

LEKTRON

HOW "ONE K-321 $2.98"
T0 New ordering procedure helps avoid errors, speeds de- % b
livery. Send check or MO including sufficlent postage; _]
ORDER excess returned. C.0.D. orders, 2505 down. Rated, net 2 |SPECIA T'ESF

30 days.

MONEY BACK GUARANTEE OF SATISFACTION 131-133 Everett Ave. Chelsea 50, Mass.

February, 1957

97

WWW arherieaniadiahietary com


www.americanradiohistory.com

m

ER B
EFK RADIO

up by its antenna. This ability of the re-
ceiver is known as selectivity, and is de-
termined by the number and quality of its

PYLTTV. QUESTION
SERVICE LIBRARY

HERE IS LATE INFORMATION
IN A HANDY FORM FOR RADIO
AND TELEVISION REPAIRMEN,

SERVICEMEN AND STUDENTS

AUDELS T.v. RADIO SERVICE
{ LIBRARY — Over 1500 Pages —
1085 Illustrations & Diagrams,
1001 Important Facts & Figures on
ModernT.V.,Radio,ElectronicDevices
at your fingers ends. Highly Endorsed.

INCLUDES TRANSISTORS

& Transistor Circuits, Rectifiers,
Record Changers, P.A. Systems, Tape
Recorders, Phonograph Pick-ups,
".M., Auto Radio; Radio Compass,
Short Wave, Radar, etc.

ASK TO SEE IT!
IT WILL PAY TO KNOW=

The Basic Principles — Construction —
{ Installation — Operation — Repairs ==
Trouble Shooting. Shows How to get
{ Sharp. Clear, T.V. Pictures. g
Install Aerials—How to Test.
Explains Color Systems,
Methods of Conver- i
sion, Terms, etc. In-
cludes Ultra High Fre-
quency — Valuable for

$6 Quicdeﬁady lskfrgrence
and Home Study.
2 VOCESPMLEETE Get this Information for Yourself

7 DAY TEST—PAY ONLY $1 Mo.

peeeerecnsess MAIL ORDER:-seererorns.e

AUDEL, Publishers, 49 W. 23 St. New York 10, N.Y,

i S 7. V. RADIO SERVICE I.IBRARV'(2 Volumes) $6 on 7 days
free trial. If 0. K. | will remit $1 in'7 days and $1 monthly untll $6 is paid,
Otherwise I will return them.

Name.

Addr:

PE
Empl by

your present speaker in a ,),,

KARLSON Az

TRANSDUCER}:

JI=="7 -7 CAN GIVE YOU
I 10x THE }

, | EFFICIENCY!

] } W 2 the dispersion!

& 2 more octaves bass!

i o Flatter response — Less distortion!

e SRR

& Une elled transient response!

T
IN EASY-TO -ASSEMBLE

KITS .5
\ to $57 net
Also assembled models from $26.70 1o $174.

KARLSON ASSOCIATES INC.

Depnt. PE, 1610 Neck Rd. Bklyn. 29, N.V.
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resonant circuits.

The following quiz will test your knowl-
edge of resonance. Each correct answer is
worth ten points. A score of 60 or less is
poor, 70 is fair, 80 is good, 90 is very good,
and 100 is excellent. Answers are given
on page 124.

1. If the value of capacity in a tuned circuit is
increased:

(a) the frequency of resonance will increase;

(b) the frequency of resonance will decrease;

(c) the frequency of resonance will remain the

same
2. The circuit shown in Fig. 1{&) is:

(@) a band-pass filter; (b) a band-rejection

filter
3. A resonant circuit is one in which:

(@) the inductance is equal to the capacity;

(b) the inductive reactance is equal to the

capacitive reactance; (¢) voltage and current

(2) (8) (V)

S

Fig. 1.

are 180 degrees out of phase; (d) all of the
above statements are correct
« The Q of a coil will be large if:
(@) ils resistance is large compared to its
reactance; (b) its resistance is equal to its re-
actance; (c) its reactance is large compared
| to its resistance; (d) its reactance is small com-
pared to its resistance
S. What is the resonant frequency of a circuit
containing 20 uhy. of inductance and 20 ppfd.
of capacitance?
(a) 400 kilocycles; (b) 159.2 megacycles; {(c) 25,
330 kilocycles; (d) 7.96 megacycles
6. Removing the iron slug (core) from the coil of
a tuned circuit;
(@) will increase the resonant frequency; (b)
will decrease the resonant frequency; (c) will
not change the resonant trequency
7. When capacitor of Fig. 1(B) is adjusted to a
value which makes the circuit resonant to the
frequency of the applied voltage, the reading
of the meter will:
(a) increase; (b) decrease; (c) remain the same
8. When capacitor of Fig. 1(C) is adjusted to a
value which makes the circuit resonant to the
frequency of the applied voltage, the reading
of the meter will:
(a) increase; (b) decrease; (c) remain the same
. The wavelength corresponding to a frequency
of 3 megacycles is:
(a) 300 meters; (b) 100,000 meters; (¢) 159
meters; (d) 100 meters
’ 10. I the capacity of a resonant circuit is reduced

-

@

to one-fourth its initial value, the frequency of

resonance will be:

(@) twice as great; (b) half as great; (c) four
/ times as great; (d) one-fourth as great —30—
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Rejuvenate Your Picture Tube
(Continued from page 61)

the picture tube socket are used—the fila-
ment leads coming from pins 1 and 12, the
cathode lead from pin 11, and the grid lead
from pin 2. The lead from pin 10 is not
used and should be clipped off.

When you use the rejuvenator, all power
to the television receiver must be turned
off. It is not necessary to remove the pic-
ture tube from the set. Remove the picture
tube socket from the receiver and replace
it with the socket from the rejuvenator.
Plug the rejuvenator into an a.c. socket,
allow a few seconds for the rectifier to
warm up, and you're ready for action.

Depress switch S1 and release it as
quickly as possible. Rapid opening and clos-
ing of the circuit is necessary to avoid
damage to the tube elements. Repeat this
operation from three to six times, depend-
ing on the condition of the tube. Each time
you press the switch, you will notice a
bluish arcing in the neck of the tube; this
is caused by the disintegration of the un-
desirable oxide coating and is not harmful
to the tube.

The author’'s experience has indicated
that most tubes will readily respond to this
rejuvenation method. However, some tubes
fail because of long, hard use rather than
oxide formation; rejuvenation of any type
will not remedy complete exhaustion of the
cathode element. —William J. Lynott

AAAAAAAAAAAAAMMAAAAAAAAAAAAAAAAA

How to Fix Up Old Radios
(Continued from page T7)

itances, necessitating some circuit realign-
ment. There also may be changes in gain,
and whether circuit changes are worth-
while to correct these is a matter of per-
sonal choice. Oscillation may develop as a
result of excessive gain, causing squeals
and howls which can cften be corrected by
installing shielding cans on glass tubes
and/or dropping plate and screen voltages.
In push-pull audio stages, the two tubes
should be identical to avoid oscillation, hum
or weak output due to unbalance. There-
fore, substitution for one push-pull tube re-
quires identical substitution for the other.

Table 1 (page 77) shows substitutions for
some older tube types—and for some of
the newer ones—requiring no socket or
wiring changes. However, the table should
be used with the above-mentioned precau-
tions in mind.

A typical tube line-up in old sets is
found in the Stewart-Warner Model
R1302A, calling for one of each of the fol-
lowing: 6A7, 6D6, 75, 42, and &0 (rectifier).
The table shows no directly interchange-

February, 1957

High Frequency
Model GT5F
List Price $8.75

sese

NEW
SPEAKER i
MODELS
WITH A

FREQUENCY
RESPONSE
. FOR EVERY
.~ APPLICATION

Mid Ronge
Model GM8J
List Price $13.80

e Al

MID RANGE
EXTENDED

Woofer

Model G15P

TWEETER List Price $42.65

' Coaxial
Model G12J3
List Price $39.75

FABULOUS IS THE ONLY WORD FOR T

., FABULOUS "6" SERIES
{_SOUND REPRODUCERS

Are ideal for
single or multiple
installations, additions
in Hi Fi systems or for
bi-naural applications. Their fab-
/ ulous features of superb range, response
f and overall perfection of performance—
and unbelievable low price—makes Utah’s
. new "G” series your best buy in Hi Fi.
The incomparable, precision combination of
molded, seamless cones permanently
welded with indestructable adhesiv
to rugged 8 ohm. voice coils game
powered by oriented grain
Alnico V magnets, assures §
you of full power han-
dling capacities.

UTAH RADIO PRODUCTS CORP.
HUNTINGTON, INDIANA

Export Dept. Rocke International, N, Y. €,
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No. 99 JR
Service Kit

drivers
g

Pl
[} TILE i

I1iedat! -

LAA : -l: & |

- e e i i

et

4 screw-
drivers

Buy BY THE SET
AND SAVE!

In this XCELITE No. 99 JR roll plastic kit, you
get a handy pocketful of the 11 most-needed radio,
TV and hi-fi tools at a real saving over buying the
individual tools. Think of it—7 nut drivers, 3/16"
through 384”—Nos. 1 and 2 Phillips plus 3/167
and 9/32" slotted screwdrivers—XCELITE handle
to fit them all. At your electronic distributor's!
Ask to see this and other XCELITE kits and tools
preferred by electronics men everywhere,

XCELITE, INCORPORATED

Dept. D
Orchard Park, N. Y.

In Canada—
Charles W. Pointon,
Ltd., 6 Aicina Ave.
Toronto, Ont.

OK!BUY HI-FI

But plan for the future

Wouldn't it be frustrating
to buy a speaker and have
to discard it when you are
ready for something better?
But not any more! You can
buy a University speaker
i and add to it until you have
the finest speaker system
you’d ever want. University’s
P-S:E* makes this possible
..and it’s so casy. Buy a
speaker or system now and enjoy immediate listening
satisfaction. When because of musical taste, finances
or just whim, you want a more claborate system, you
can add speaker components without discarding what
you have.

P-$°E is really ingenious...more than
that, it is a blessing to all Hi-Fi’ers. 1f
you’re interested in “planning for the
future” learn all the facts. Send for
FREE illustrated brochure to Desk A-44,
University Loudspeakers, Inc., 80 So.
Kensico Ave., White Plains, N. Y.
*P+S-E—Progressive Speaker Expansion Plan—is a con-
cept first introduced by University...and is still the best.
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able tube for the 6A7, but the RCA Re-
ceiving Tube Manual indicates that the
6A8 is electrically identical and requires
only the replacement of the seven-prong
socket by an eight-prong one. The table
shows that the 6D6 can be replaced by a
75, 77 or 78. The 75 can be replaced by a
77 or 78, and the 42 by a 41. The 80 is
still a standard tube.

Tubes having the same numerical des-
ignation with different suffix letters like G
and GT are, in general, directly inter-
changeable (6K7, 6K7G, 6K7GT). How-
ever, when going from a metal to a glass
tube, shielding cans may be needed to avoid
oscillation resulting from coupling to other
stages.

Make Circuit Changes. Power supply
circuits of old radios often need attention.
Sometimes a defective transformer can be
repaired or salvaged. For example, broken
leads can be soldered if the break is out-
side the winding. A transformer with half
the high-voltage winding open in a full-
wave rectifier circuit can be continued in
service by converting to half-wave recti-
fication, as shown in Fig. 1 (page 77).

If the transformer must be replaced, an
exact duplicate is probably not necessary.
The important points are that it have the
minimum electrical characteristics needed
and fit into the space available. If the
plate winding delivers too much voltage,
this can be reduced by a dropping resistor.
The new transformer probably won't fit
the original mounting but a new bracket
can easily be improvised. Some older sets
have roomy cabinets and can tolerate pro-
jection of an oversize transformer an inch
or so beyond the chassis.

If the set is an a.c./d.c. model, there is
no power transformer. The high voltage
consists of the d.c. furnished by the recti-
fier from the house current. The tube fila-
ments are energized by applying the 117
volts a.c. or d.c. across a series group con-
sisting of the filaments and a dropping re-
sistance. The latter absorbs that portion
of the applied voltage not accounted for by
the filaments. It may be a resistor as such,
a length of resistance wire woven into the
power cable and known as a line cord re-
sistor, or a ballast tube.

Ballast tubes are readily available and
it is simpler to replace them with new
ones rather than with an equivalent re-
sistor, especially if pilot lights are ener-
gized by the voltage drop across a portion
of the ballast tube resistance element.
Also, any voltage-regulating action pro-
vided by the ballast tube is sacrificed if it
is replaced by a resistor. However, if the
dropping resistance is a line cord resistor
or a conventional resistor, it can be re-
placed by any resistor having the necessary
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ASSEMBLE YOUR OWN

WALKIE-TALKIE

HAST A FOR 77§13 !

_TV_DOCTOR

RADIOPHONE

YOURS TO TRY
Rz 5-DAYS FREE!

An amazing, quick
copyrighted  method
of locating and fixing
TV troubles, written
especially for the
novice by H. G.
Cisin, noted TV edu-
cator and author.

TUBES CAUSE 80% OF TV TROUBLES!
“TV DOCTOR shews vou how to quickly locate
and change all defective tulbes with COMPLETE
SAFETY,

for as little a3

$6.98

plus accessorien

(TM)

Specifications: | to 5 mile range with 18-inch antenna and much
more with directional beam antenna  Tunes from 144 to 148 mes.
High level amplitude modulation  Silver plated tank circuit and
many other exclusive features assure maximum efficiency and lon

battery life. Fully portable—no external connections ever neede

Meets FCC requirements for general class amateur license. No
minimum age requirement.

The following components are all you need to assemble & com- ’
plete walkie-talkie as illustrated, Factory wired and tested trans-
ceiver chassis complete with special dual tube ..........$698
High output carbon mike
Miniature mike fransformer
Powerful alnico magnet headphone . ..
Strong 16 gauge aluminum case (8'x wi
punched, battery partment, battery switch
ware and fittings including 18" antenna ... .

Uses standard batteries available at your local radic store.

All components except tubes guaranteed for one year

Include 59, for postage. COD's require $2.00 deposit
SPECIAL: Limited quantity, brand new Western Electric tele-

Contains just the info needed to get started in TV
servicing. Shows how to diagnose and remedy most
TV troubles. This applies to all make TV sets,
even RCA’s, Philco’s or 2000 models, old and new.
Nine money-saving fact-crammed illustrated chap-
ters include ways to combat interference and ghosts,
antennas, lead-ins, ion traps, UHIF, Color TV,
how to read schematics, how to replace picture
tubes and practical hints for prospective servicemen.
Rush Coupon

ONLY $1—You'll say it's
worth hundreds. Zx:%gg;'nme

Enclose $1;

STROBOSCOPE 5 ’
FR EE' DISC with each resd sita-
® TV DOCTOR. out risk

or returno

. senwenemnewannnweseneeeegy(Or refund,
ﬁhone handsets ... ... - Eo==al . $6.98 1 N - .
eceiver impedance matching transformer for using handset : (Tapehlr) WA ST et N H
with walkie-talkie . N__1 e e ¢ O Enclosed find S1. Rysh TV DOCTOR &

J R d includ roboscope isc.

All orders immediately acknowledged : i ° pe Plee %
Name .
SPRINGFIELD ENTERPRISES o :
Box 54-8 Springfield Gordens 13, N. Y. | ] ) .
B oCity ... -

 x CALLING ALL BOYS FROM 7 TO 70! .

'-—----—---------—---_-----—-—------——-—————— —--—l

EDUCATIONAL! ECONOMICAL!
____EASY! 35 EXPERIMENTS =

ELECTRONIC Including
S o Radios o Oscillators

E LE cTn n o Test Sets o Power Supplies

o Stroboscope o Electronic Organ
KI"‘ e Code Set o Alarm Devices
o Amplifier e Many Others
COMPLETE
INTERESTING INSTRUCTIVE E£DUCATIONAL

EXPERIMENTS Here is the perfect kit for beginners and experimenters of all

@ ages. Simple enough that even a youngster can use it, yet fascin-

ating enough to hold the interest of the older student or experi-

menter. This kit contains all the necessary materials required for

o ! : ony of the experiments listed abave plus many others. Best of all,

/ % 3 B =58 no batteries are required in any of the experiments, saving you

3 the cost of replacing expensive batteries. Complete instruction

book contains basic theory for experiments, plus an explanation

of radio symbols, thus establishing a foundation for further study
of electronics.

MODEL EK-35 ELECTRO-KIT

$10.59 NET: ooy oo

PLEASE ADD $.50 FOR in Popular Electronics.
POSTAGE AND HANDLING R O00RO000000

WALTER ASHE RADIO CO.

R
NOTE!

For o copy of our 1957

cotolog FREE, just write

XXX R Y]
eenessoe

1125 PINE STREET, ST. LOUIS 1, MO. « CHESTNUT 1-1125
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TELEPHONES, TELEPHONE PARTS |

and

WIRE & CONSTRUCTION SUPPLIES

MAGNETO TELEPHONES
for Rural telephone lines,
construction jobs, factories,
farms, camps or sum-
mer homes, cte.
BATTERY OPERATED
TELEPHONES for
/ Inter-House, House to
Barn or Office to Ship-
ping Room telephone
service. Handset style
or Desk Stand style.
MOTEL TELEPHONE
SYSTEM —Simple cco-
nomical telecphone
service between office
and each cabin. Suit-
able for roadside Driv-
In food service, etc.
® ANTIQUE TELE-
PHONE CABINETS-—com-
plete with all parts except gcnera-
tor. Ideal for Home Hobby Shops. Make beautiful Ra-
dios, Spice Cabinets, Liquor Chests and Flower Boxes.
TELEPHONE LAMPS. Make your own. Beautiful.
Different. We furnish the parts or a complete Lamp,
if you prefer.
WORM HARVESTER—Dan Mac Magneto—gathers
fishworms by electricity.

WRITE FOR ULLUSTRATED BULLETIN “AA“
which gives tull facts on all of the above.

TELEPHONME REPAIR & SUPPLY CO.
Dept. AA-3 1760 Lunt Ave. Chicago 26, lli.
‘“America’s Largest Independent Telephone Repair snop

ALL NEW

BIGGEIR THAN EVER!

NEWARK'S

Complete

ELECTRONICS

Catalog No. 65

verything in Industrial
Llectronics, High Fidelity,

Fadio, TV and Amateur
Equipment

EWARK

ELECTRIC COMPANY

tAail Crder Division . . . Bept. P.2
223 W. Madison St., Chicago 6, INinois

L]
4735 w. Century Blvd., Inglewood, Calif.

resistance and wattage ratings. These are
easily calculated (see Fig. 2, page 77).

Repair the Loudspeaker. Old sets gen-
erally used a hecavy electromagnetic speak-
er with a field coil winding in series with
the plate voltage. Since the field coil was
inductive, it also served as the filter choke
for the power supply system. If the speak-
er is giving trouble, it may be desirable to
repair it, if practical.

Common difficulties here are rattles and
distortion which may be due to loose
spealker mounting bolts or to torn or punc-
tured cones. The tears can sometimes be
repaired with a small piece of masking
tape; but be careful not to cause other
punctures in the cone which may be brittle
with age. Another cause of rattles and
distortion is contact between the voice coil
and the magnet pole piece. The remedy
here is to re-center the voice coil, which is
not difficult.

If you have a suitable speaker available
from your spare parts collection, by all
means usc it. However, if the replacement
is of the permanent-magnet type, a choke
coil must be connected in place of the field
coil to provide the latter’s filtering and
voltage-dropping functions.

Other Adjustments. The peculiarities
of old radios include some odd interme-
diate frequencies (i.f.), such as 130, 175,
260 and 470 kilocycles, instead of the more
usual 455 ke. of later-day sets. This value
is on the manufacturer's schematic as
found in the trade service manuals. There
is also a list of i.f. values in older sets con-
tained in Ghirardi’'s Radio Troubleshooter’s
Handbook. While the if. values are im-
portant if you are going to replace the
coils and do a real alignment job, you can
peak them without this information. Tune
in a station and adjust the trimmer screws
on top of the if. cans (sometimes they are
on the chassis rear apron) for maximum
output judged by ear or measured on an
a.c. voltmeter connected across the speaker
terminals.

The tuning capacitor of an old set is
often full of dust, causing crackling noises
which can be cleared up by cleaning out
the spaces between the plates with a pipe
cleaner. A hard-to-duplicate volume con-
trol having worn spots can sometimes be
repaired by rubbing the worn area of the
resistance clement with a soft pencil. If
the switch on the volume control is bad,
disconnect it and wire in an ordinary tog-
gle switch which can be mounted on the
panel. If you want more bass, increase the
value: of the coupling capacitor between
the first and second audio stages.

There’s probahly a lot of mileage left in
that sturdy old relic in the attic (or base-

ment). Why not go after it? {301~
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'STANLEY ELECTRONICS
Joins the
tube crushing program

In line with its policy of providing service and quality to its customers, Stanley Electronics. of Passaic,
N. ). has entered into an agreement with a crusher to crush and destroy any and all oid or obsolete
tubes to take them off the market.

For the first time: You can send all your old tubes to one location, Metallic Enterprises, Inc., 113
Mill St., Paterson, N. J. and receive credit dollars for them.

Our crusher will take them all and allow you a 5¢ credit toward each tube you buy.

Your order will include one or more of these

famous brands
UNCONDITIONALLY GCUARANTEED FOR ONE YEAR
tndividually  hoxed—RETMA  SPECS.
WRITE FOR NEW FREE-TUBE and PARTS LIST!
.43 .39 78B4 .44

ocza
1A7GT .43 B8AX4 67 78BS .41

Broken Tubes — Smashed Tubes -
Tubes of any condition

® Zenith

are worth

Pull them out of your
attic. Dig them out of
your garden. Crush
them before shipping if
you want to. Regard-
less of the shape its
in, any tube is worth
money. Any quantity
—1 to a million.

DIUDAJAS @

® Motorola

HERE’'S HOW T WORKS . . .
Suppose you send in 100 old, broken or

smashed tubes. You will receive 5¢ credit

for each tube to be applied taward the pur-

chase of 100 new tubes of mny type you
want. If your order is for dess than the
number you have shipped to the crusher,

you will receive a credit for the balance to

uoun [RUONPN o

be vsed against any future purchases.

® Westinghouse

Pack and ship your tubes as scrap material
post or freight prepaid to Metallic Enter-
prises, Inc., 113 Mill St., Paterson, N. J. with
a packing slip listing the quantity of tubes

. 117 g
45  1177@GT .62

shipped for credit. Send Stanley a duplicate

]
of that slip with your order so that proper g Brand New DUMONT :\.r:;"n.::; lie. §
credit can be given.— DO NOT SEND 'E One ey G“'a\"“:?'f—:;‘f;%zz":l':fsz'“ cart@n— ‘?ﬂ
ANY TUBES TO STANLEY. ‘: 12 i $1233 | 13 inch (el o

16 inch. . 21 inch.

935 MAIN AVE. 7
PASSAIC, N. 1. c) s Plctur

ELECTROMICS conp Gregory 1-2498
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KITS! KITS!

HERSHEL’S KITS ACCL

ALL KITS CONTAIN THE FINEST
ASSORTMENTS. OVER 10,000 SOLD!

30 TUBE SOCKETS
2%-Ibs of HARDWARE
15 ROTARY SWITCHES
10 Electrolytic Condensers
40 Radio & TV KNOBS
40 BY-PASS Condensers
60 CARBON RESISTORS
60 MICA CONDENSERS
100 SET SCREWS

8 IN22 XTAL DIODES
50 Ceramic Condensers

15 Variable Condensers
(Air and Mica)

50 RF CHOKES

20 POWER RESISTORS

1 Phono Motor 115 Vac.

50 TERMINAL STRIPS

200 ft. HOOK-UP WIRE

1 TRANS. 6.3v-110 Vac.

5 Meissner Plug-In COILS

5 PILOT PANEL LITES

50 FUSES 3AG UP

1 Meter Rectifier O-IMA.

1 IGN. COIL 3V-15,000
VSEC.

25-F1. Phono-Mike Cable

3 SELENIUM RECTIFIERS
(65 MA. 110V))

1 PHOTO Electric CELL

. " TR
N, azisava

L1STED 1N

10 STRAIN INSULATORS

1 TELEGRAPH KEY

5 MICRO SWITCHES

75-Ft. 300 OHM TV LEAD.
IN

25 TV STAND OFFS
24 SHOCK MOUNTS

T PHONO XTAL with
NEEDLE

1 PIX TUBE BRIGHTENER

3 CONDENSERS (500 MMFD
20,000 Volt)

100 Ft. of SPAGHETTI
1 RCA Flyback Trans.
10 BATHTUB CONDENSERS
10 GRAIN WHEAT LAMPS
5 RADIO-PHONO CHASSIS

4 LOOP ANTENNAS
(RADIO)

1 PHANTOM ANTENNA
A.62

100 SPRINGS (RADIO-
PHONO)

5 RADIO NOISE FILTERS

25-F1. RG-58/U COAXIAL
CABLE with PLUGS

2 Powerful ALNICO 5
Magnets

y PACKAGE
RONIC PARTS

ur Mite! 20

covT.
Tne ideal
nams, €t¢:

gift for

TERMS: Cash with order or 259, DOWN—BALANCE C€.0.D,
ALL PRICES NET F.0.B. DETROIT MINIMUM ORDER $2.00

=

TYler 8-9400

JSHEL 50 ¢O.

5249 GRAND RIVER Detroit 8, Michigan

CuUT
CHASSIS
HOLES

FAST!

ROUND SQUARE KEY DY

Smooth, accurate openings made in 174 minutes
or less with Greenlee Radio Chassis Punch

Quickly make smooth, accu-
rate holes in metal, bakelite, or
hard rubber with a Greenver
Chassis Punch. Easy to operate

. . simply turn with an ordi-
nary wrench. Round, square,
key, and D"’ types . . . wide
range of sizes to make openings
for sockets, plugs, controls,
meters, terminal strips, trans-
formers,}:anel lights, etc. As-
sure perfect fit of parts and
professional finish to every
job. Write for descriptive liter-
ature. Greenlee Tool Co., 2382
Columbia Ave., Rockford, Ill.

e

| Something BIG in Hi-Fi]

Orﬂ!o-seoqtzcn v/4

Now, old and new records give perfect reproductlon—all dis-
tortion is eliminated.

ORTHO-SONIC V/4 Tone Arm follows course of orig-
inal recording stylus: Eliminates tracking error: rides
center of groove. always!

Model # 100 (plavs all records up to 127) .....%35.95

REDDI-

RECORD
BRUSH

Sensational! Soft camel's habr: adjustable height: faces record
revolution thus removes dust, etc.; flip of finger disengages ac-
tion; pressure-sensitized base adheres to any surface. Com-
plete, $4.95,

At Better Hi-Fi Dealers.

ORTHO-SONIC INSTRUMENTS, Inc.

Write for Brochure.

66 a Mechanic Street, New Rochelle, N. Y.
Always say you saw it in—POPULAR ELECTRONICS
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we will not

—X_ BE UNDERSOLD!

OVER 1000 DON'T PAY MORE FOR SET TESTED LONG
USED TV SETS \) $3 oo LIFE DEPENDABLE RADIO & TV TUBES & BUY
El

VIDEO o INDIVIDUALLY BOXED—ALL GUAR-
ANTEED FOR ONE YEAR OR YOUR MONEY
HUNDRED  BACK WITHIN 5 DAYS—37.00 Per Hundred

Some Standard Brand—Others With Famous VIDEO Brand

At All Times in Our Huge Warehouse.
Buy one or more of these WORKING
TV's to sell or use as your own second
set! All sets in GOOD WORKING_con-
dition! Your Choice—Console or Table

: 52 = 20700 oA2 3BCs 6AQ7GT 6H6GT  6Y6G 125J7GT
$33.00 217 1l $72.00 0A3 3CB6 6ASS5 64 7A5 12SK7
R B2 £E2.00 034 334 T 6AS7G 6J5GT 7A7 12SN7GT
s , 0B2 3Q56G 6AT6 616 785 125Q7
O el consore oc3 3s4 6AU4GT 6K6GT  7B7 12V6GT
ls desired ~Also preference on 024 3v4 6AUSGT 6L6 7Cs 12X4
make O v express F.O.B. 1A7GT  4B27 6AU6 6N7GT  7C6 14A7
. Newark. .On  any g 1B3GT aB97 6BVSGT 654 7C7 14B6
= L p R e e 1C7G 5AMS 6AVSE 657G 7F7 14Q7
Hinn 1F4 SANS 6AX4GT 6SA7 7F8 19BG6G
g 1H4 5AQ5 6BA6 6SB7Y IN7 19T8
o 1HS5GT SATS 6AX5GT 6SC7 7Q7 244
1J6GT SAW4 6BC5 6SF5 7Y4 25AVSGT
1L4 SAZ4 6BC7 6SF7 724 25BQ6GT
iLe 5J6 6BES 6SG7 12A6 25CD6G
1LAG6 5T4 6BF5 6SH7 12AH7GT 25CU6
1LCS 5T8 6BG6G 6SJ7GT 12AT6 25L6GT
1LH4 5U4G 6BH6 6SK7GT 12AT7 25W4GT
1LNS 5Us 6BJ6 6SL7GT 12AUs6 2528GT
1N5GT 5V4G 6BKS 6SN7GT 12AU7 35L6GT
1S4 5V6GT 6BK7 65Q7 12AVE 35W4
1S5 5Y3 6BN6 6SS7 12AV7 35Y4
1T4 5Y4G 6BL7GT 65V7 12AX4GT 3523
1U4 6AB4 6BQ6GT 6T8 12AX7 3525GT
1Us 6AC7 6BQ7 6U4GT 12A27 50A5
iv2 6AGS 6BY5G 6U7G 1284 50B5
1X2 6aF4 6BZ7 6Us 12BA6 50C5
2A7 6AH4GT gC4 6V3 12BE6 50L6GT
2D21 6AKS 6CB6 6V6GT 12BH7 80
2X2 6ALS 6CD6G 6W4GT 12BY7 117N7GT
3A4 6AMS 6CF6 6W6GT 12CU6 117P7GT
L 3AS 6AN4 6CS6 6X4 12SA7 11723
; 3ALs 6N8 6CU6GT 6X5GT 12SG7
FREE RCA 3AUs 6AQ5 6ES 6X8 12SH7

“CHEATER” SAME DAY SHIPMENT OF ALL ORDERS!

GORD GIVEN WITH
ANY TUBE ORDER OF
$7.00 OR MORE!

SEND for our FREE v ‘ ELECTRIC

complete TUBE &
PARTS LIST and COMPANY

order blank, Phone
79 CLINTON PL. NEWARK, N. J.  HUmboldt 4.9848

February, 1957 107

FREE POSTAGE in U.S.A. and Territories on orders over $5.00. 26¢ handling
charge on orders under $5.00. 25 % deposit required on C.0.D.’s, Please send
approximate postage or freight on Canadian and_iorei%n orders, Subject to
prior sale.
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BUY THE WORLD’S MOST
COMPLETE HI-FI GUIDE!

Compiled by the Editors
of Popular Electronics

164 PAGES!

Nine Big Chapters on:

® WHY AND HOW HI-FI

® TUNERS

® TAPES

® RECORD PLAYERS AND CHANGERS

® TONE ARMS, CARTRIDGES AND NEEDLES
® PREAMPLIFIERS AND AMPLIFIERS

® LOUDSPEAKERS

® SPEAKER ENCLOSURES

® SAVING MONEY IN HI-FI

1957 EDITION

HI-F1

GUIDE AND YEARBOOK

Also included in this new Hi-Fi volume is a giant YEARBOOK SECTION covering all
the latest trends in high fidelity. This ""book within a book’ lists the nation's best-selling

records and artists, pre-recorded tapes, all M stations, and contains a new Hi-Fi

glossary and much, much morel

BE SURE TO BUY YOUR COPY'!

ON SALE FEBRUARY § AT ALL NEWSSTANDS AND RADIO PARTS DEALERS!

108
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Kerosene or
Gasoline Heater
Reduced to $4.95

Brand new.
flame heater.
prox. 50,000

P

Evans blue
Output_ap-
BTU. Ideal
for—camping, garages or
hant shack. Size: 10" dia. {
x 12" high. Cost Govnmt,
many times our low price.
Shipped in orig. pachmg,

e, - $4.95

Ibs. } ‘,\:' E

SYNCHRO

Motor and

Generator
Only

$4.95

Per Pair

Simply connect like
stator wires of each
unit (marked with
$ on unit) and ro-
tor wires (marked
with R on unit) in
series with 110 V. G0 cycle current, you have
an electrical equivalent of a flex. shaft with-
out usual limit to length, backlash error,
and friction. Ideal for your beam direction
indicators, wind direction indicators, anten-
na rotation, ete. Popular size § (bl’ ” long

314" dia.). Units orig. made for 400 cycle
but operate intermittently on 60 cycle
when connected in series as above. Ship.
wt. 12 lbs. per palr. Price $4 95
per pair, used units. . [

Regular 60 cycle units, per pair....... $9.95

Brand New Telephones—$9.95 Pair

Regular industrial type wall
E teleplione at fraction of orig-
¥ inal cost. Mfgd. for Signal
Corp. but never used. Use as
extension or connect betiween
any two points with a two
conductor wire and you have
your own telephone system.
Self-contained induction coils
V. dry cell batteries required
not included. Size of units
8” overall. Ship. wt. 11 lbs.

Price $5.35 ea. or $9.95 pair

GOLF CAR MOTOR $4.50

and bLells. 6
for operation
8%” x 9" x
each.

New 1% HP, battery
operated motor for
building up »our golf
car or other use. Op-
erates from 12 to 24 V.
with  speed to 6000
NPM. Measures 4"

dia. x 9” long, %"
shatt. Wt. 11% Ibs.

Shib. wt. 13 1bs.

Freq. Grystals—Less Than 5¢ Ea.

Imagine crvstals costing
Govnmt. $3.50 to $12.00 ea.
in this assortment. 100
brand new; various fregs.;
plenty in ham bands. Prac-
tically all types of holders;
all mounted; guaranteed to
oscillate. Assortment of 100,
4 1bs.., . ok S tm g0 Ak 194595

Ship. wt.

T-26 Carbon Mike—$1.95

A first class carbon chest

microphone with
Replace your present mobile mike with
hands free for driving.
Has on-off switch and strap as pictured. Uses

F-1
3 1bs.

W.E. microphone cartridge. Ship. wt.

M-1 ODOGRAPH.......$179.50

- —

instrument used for vehlcular mapping
of terrain over which it ls driven. Compass
information is passed on a photo elec-
tric cireuit to the plottlng unit which com-
bines this information with the speedometer
drive for control of the Pencll across the map
paper, giving 8 mxp possible errors of
less than 1€p. Will do survey work In hours
that normally requires weeks, ’l‘hese instru-
ments are new and the current price
is over $5,000. They are versati]e in that
parts can be adapted to other uses such as the
compass unit to auto pilot boat control, etc.
Ship. wt. 200 1
U.S. Corps of Engmeers rebullt units.
$179.50 complete
. .$279.50 complete

An

Brand new units. ......

115 V. 400 Cycle Inverter—
New—$4.95

Just what is needed
for operation of the
numerous aireraft,
radar, and electronic
ftems on the sur-
plus market requir.
ing a 400 cycle
115V source at 100
watts or less. Input
is 24 volts at 11

amps, Size 9”x8”x
4147, Wt. 10V, Ibs.
Ship. wt. 12 Ibs.

Storage Battery BB-29
New—5$4.30 ea.

Exlde 80 Amp. Hr. 4 voit
lead acid type wlth hmged
cover, Ideal for serles con-
nection for DC source
around shop, ete. Shipped
dry-——add 1.270 sp.g. sul-
phurie acld.

$4.30 ea. or
3 for $12.50

Edison Nickel-lron Alka_line

Storage Batteries

8 V. 372 AH lifetime storage
battery consisting of five type
H2H cells in rack. These bat-
teries not harmed by over-
charge, discharge, or short
circuit. Used by railroads and
industry. Here is a chance to
acyuire these bhatterles at a
fraction of original cost. Size
of battery 1013” x 12”7 x 67, Shlp.
wt. 50 Ibs., Price each..

....... $21.50

SPEGIAL Garage Door LIift $44.50

An electrical operated garage
door 1lift for raislng overhead
These

and

e

here at Esse for over 3 yrs.
and no trouble. We purchased
the complete units except for g
the electrical hookup of relays, L
switches, t!

5 orig prlce for your
wiring as per included instruction All parts

and mounting hdwe. incl, Wt, n}.)mox 100
Ibs. Shipped by mwotor truck
LT 1 L T L I DU s L]

TEST SET EE-1 NEW—$19.50

3

%

A test set for aircraft containing AC & DC
volt, ohms, meter, tachometer, pressure
gauge & test gauge cords & tools. In
aluminum suitcase type case that opens
forming sloping 2 sec. panel. Ideal for
your test bench applications. Cost hun-
dreds of dollars but yours in original
evacuated shipping container $|9 50
for only. Ship. wt. 270 lbs. 1

R-1/ARR-1 Receiver—$1.95
Described in RadxoMTV News, Jan, 1949,

for use in 220 c. converter. Essen-
tially a two stage RF acorn tube super-
het converter as it now stands. Also can
be used for a preselgctor. Small enough
for mobile only 3V, w. x 37 h. x 107 d.
Rugged aluminum construction. Has four
954 acorn tubes. Filaments now operate
on 12 or 24 volts by merely throwing
switch_in unit or can be easxfy modified
for 6 V. operation. Dial is calibrated in
range of 234-258 MC. Operation can be
changed for use from 50 to possibly 300
Mc. Cover not shown but included. Com-
plete with conversion as written in above
mag. Brand new units, not demilitarized,
$2.95 ea. |
Ship. wt, 4 Ibs. .. ......... '

ARR-1, mobile antennas for above re-
ceiver and frequencies. Ship. wt. 1
New .. .ssw..abiel.e gsea s 3125
Co-Axial antenna relay for use thh above

or other transmittern-receiver combina-
tions. Ship. wt. 2 lbsj New..... . $1.25

1 KW PLATE TRANSFORMER
$8.95 ea.

Arma IIV. Plate trans-
former for the comnstruc-
tion of that 1 KW. Rig.
Two CT 400 V. windings
may be series connected

for 800 V., 1.25 amps.
Size 9.7 x 9" x 8"
Ship. wt. 100 lbs, New Navy Surplus.
Price: s resqanny owaf> .. ..$8.95 ea.

14 Amp. Battery
Charger
While Supply Lasts

Cost Govmt. 3300 ea. Our
purchase of large quan-
tity allows this bargain,
Charges 6, 12, or 24 V.
batteries at 14 amp. rate
max. Operates from 110

V. DC. Mifg. by Ward-
Leonard. Size 127 w. x
20” h. x 10”7 d. Brand

new in orig. packing; wt.
approx. 80 lbs, They'll go fast
1.50

SHIPPED EXPRESS COLLECT.
FUNDED IF RETURNED PREPAID WITHIN 10 DAYS OF RECEIPT.

RADIO €O. - 42 WEST SOUTH ST. - INDIANAPOLIS 25, IND.

REMIT SHIPPING CHARGE AND INSTRUCTIONS WITH ALL ORDERS,
TEMS GUARANTEED TO YOUR SATISFACTION OR MONKY RE-

ALL 1

at this low price, so order now
OYHERWISE ORDER WILL BE

February, 1957
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Sensational new knight=kit
BASIC Hi-FI TUNER KIT

TRUE HI-FI FOR LESS!
OUTSTANDING FEATURES:

Model ¥-751
3y

3

% Deluxe custom high-fidelity styling
% AFC and Flywheel Tuning Control
% Printed circuit——no critical wiring

The best-looking, best-performing tuner kit your
money can buy. Covers 88 to 108 mc; features AFC
(with special disabling feature); pre-adjusted RF coils;

#  pre-aligned IF’s; cascode broadband RF amplifier;
drift-compensated oscillator; illuminated lucite
2 pointer. Sensitivity is 10 microvolts for 20 db of quiet-

ing across entire band. ldeal for use with 20-Watt
Knight-Kit amplifier (see our 2-page ad in this issue)
or any amplifier with phono-tuner switch. Easy to
build—a custom Hi-Fi Tuner you’ll be proud of!

Shpg. wt., 12 Ibs. “$37.75

Model Y-751. Basic FM Tuner Kit. Net...

orotr froMm ALLIED RADIO

100 N. Western Ave., Dopt. 79-BB7, Chicago 80, lIl.

Yes, you get this big, brand new book, “150 %
Radio-Television Picture Patterns and Diagrams
Explained,”” absolutely FREE! Just off the press,
Gives complete 11 x 22” Schematic Diagrams
on leading models Radio and TV Sets. Easy-to-
read, large 8% x 11” pages, with full instructions on how
to use the diagrams. A “‘must’” in every repair kit. You
get this book as a FREE Gift for asking to see Coyne’s new
7-book set, ““Applied Practical Radio-Television!"’

AT LASTI MONEY-MAKING ‘“‘KNOW-HOW" ON
TRANSISTORS, COLOR TV AND SERVICING

Coyne’s great 7-volume set gives you all the answers to
servicing problems—aqguiekly! For basic ‘‘know-how’ that's
easy Lo understand, you'll find everything you want in Vol-
umes 1 to 5 on over 5000 practical facts and data. Every
step from fundamentals to installing, servicing and trouble-
shooting all types of radio and TV sets. So up-to-date it
covers COLOR TV, UHF and the latest on TRANSISTORS.
All this plus Volume 6—NEW Coyne TECHNICAL DIC-
TIONARY with over 4000 definitions of the latest terms,
symbols and abbreviations in radio-TV, electronics and
electricity.

EXTRA! 900-PAGE TELEVISION CYCLOPEOIA INCLUDED

And then, for speedy on-the-job use, you get volume 7—
the famous Coyne TELEVISION CYCLOPEDIA. It answers
today’s television problems on servicing, alignment, instal-
lation, etc. In easy-to-find ABC order, cross-indexed. Use
this 7-volume TV-RADIO LIBRARY FREE for 7 days; get
the valuable Servicing Book ABSOLUTELY FREE!

Educational Book Publishing Division

COVNE oo

110

500 S. Poulino St., Dept. [EEEY Chicago 12, 111
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MORROW FALCON
AMATEUR RECEIVER
MOBILE or FIXED STATION

SELECTIVE BANDPASS: Narrow 2.8 KC, Broad
9.2 KC at 6DB down.

SENSITIVITY: 1 microvolt with 14DB signal to
noise ratio on 10 meters.

DUAL CONVERSION superhetrodyne receiver
eliminates images.

Tunes amateur bands 75, 40, 20, 15, 10 meters.
Provision for Broadcast accessory tuner.
YOU CAN HEAR THEM ON A FALCON!
Amateur net $169.00
{Less power supply and speaker)

MORROW

radio manufacturing co.
2794 Market St. Salem; Ore.

_SEE YOUR JOBBER

Just For Examining COYNE'S New Set

it Pl BB

o1 7 DAY_FREE TRIAL!

W

s tra0ns %

Sty M adens

SEND NO MONEY! Just mail coupon for 7-volume set on 7 days
free trial. We'll include book of 150 TV-Radio Patterns and Dia-
grams. If you keep the set, pay $2 in 7 days and $2 per month
until $24.50 plus postage is paid. (Cash price, only $22.95.) Or
you can return the library at our expense in 7 days and owe noth-
ing. YOU BE THE JUDGE. Either way, the book of TV-Radlo Pat-
terns is yours FREE to keep! Offer is limited. Act NOW!

FREE BOOK—FREE TRIAL COUPON!

Educational Book Publishing Division 1
Dept.

COYNE ELECTRICAL SCHOOL, C6-PE I
500 S. Paulina St., Chicago 12, ill.

YES! Send 7-Volume ‘‘Anplied Practical Radio-Television'' for 7 days I
FREE TRIAL per your offer. Include TV.Radio Patterns & Diagram
Book FREE. |
Name ....... O R S - ] - - Age. .. ... I
Address «revialintan et - L I
City, .. amm .o, ure s - Gws - oo St Zone. .... State % I
Whernel Employec s fn i« = e 88 Bl i, ooy Wi s g, et
0 Check here if you want library sent C.0.D. You pay postman

$22.95 plus C.0.D. poslage on delivery. 7.day money-back guarantea.
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The Transmitting Tower
(Continued from page 82)

many stations in the Novice bands with
licenses too new to be listed in the latest
Call Book. These give you a chance to
gamhle a bit. If they are in call areas in
which you have not “Worked All States,”
call them. If you pick up another state,
that’s fine. If not, that’s fine, too. You can
suspend your hunt long enough to have a
chat.

You can spot new states without a Call
Book, too. Listen to stations exchanging
locations. When you locate a new state,
plug into your transmitter the crystal near-
est to the frequency being used and mon-
itor the contact to its conclusion. Then,
call the station you are stalking. It will
often be easier to raise new states in this
manner than by answering their CQ’s.

No matter how you locate stations in
new states, you will not raise them all on
your first call, nor on the second. But keep
plugging away, and eventually, you will
raise them. If you do not raise stations
the first day you hear them, carefully note
their frequencies and times and keep a
watch for them on succeeding days, until
you work that state.

In the Novice bands, a “3x3" call* is
normally sufficient to raise stations within
a few Kkilocycles of your own frequency,
because practically all amateurs tune
around their own [requencies first when
looking for stations to work. When calling
stations farther away from your frequen-
cy, you may expand the call to a “5x3,”
to give the receiving operator time to tune
to your frequency. If one short call does
not do the trick, you can always try again—
until the called station answers someone
clse, calls CQ again, or you decide that you
are not going to raise it.

If you have a couple of different crys-
tals fairly close to the called station’s fre-
quency, you might try calling on each fre-
quency. One frequency may be covered by
local interference, while the other one may
be reasonably interference-free.

Directional CQ’s. So far, I have stressed
the neccssity for listening and more listen-
ing to add new states to your “worked”
list. ~What about directional CQ’s?
Wouldn’t it be easier to use them? Yes,
they are casy to use, but the percentage
of answers to them from the desired lo-
calities is usually very low. However, it is
worthwhile to try one once in a while.

Be specific with your directional CQ’s.
In the 80- and 40-meter Novice bands, “CQ
DX is nearly meaningless, because no two

* The call sign of the called station three times, DE.
and your own call sign three times.

February, 1957

. « Hobbyists! « Servicemen! « Technicians!

¥ More KNOW-HOW and PROFIT
in ELECTRONICS

{ with these

1 PROFITABLE RADIO TROUBLESHOOTING

Shows how to organize and operate yout own radio servicing
business, giving special attention to how to handle customers
smoothly, and how to apply troubleshooting to set complaints
as customers usually present them. Includes such things as
pitfalls of opening a shop, and procedures of using simple apd
advanced test instruments. By Williarn Marcus, Corona Jr.
H.S., N.Y.C., and Alex Levy, Chelsea Voc. H.S., N.Y.C.
344 pp., 147 illus., $5.95.

2 REPAIRING RECORD CHANGERS

Fix All Types of Record Changers Like an Expert! Practical
guide covers repair of all models of record changers, including
portable phonos, hi-fi units, and magnetic tape recorders.
Clearly explains pickups, needles, motors, drives, etc. Also
tells about setting up your own business, etc. By Eugdene
Ecklund, Allen B. DuMont Labs., 278 rp., 202 illus., §5.95

3 PRACTICAL RADIO SERVICING

Shows How Even a Beginner Can Become an Expert Serviceman!
Deals with most common types of radic—small a-c¢/d-¢ re-
ceivers, phonos, portables, ete. Gives circuit theory, servicing
methods, and graded job sheets for practical experience. By
William Marcus and Alex Levy. 565 pp., 473 illus., $8.50

4 TRANSISTORS IN RADIO AND TELEVISION

Gives facts in plain language about transistor circvits—their
design, use, and maintenance—for electronic technicians, and
radio and TV servicemen. Takes you from explanation of mod-
ern electronic theory to such subjects as point contact and
junction transistors, transistor oscillators and amplifiers, serv-
icing transistor circuits, etc. By Milton $. Kiver, author of
Color g‘dV gundamentals and other books. 322 pp., 238
illus., $6.5

5 Mathematics for Electronics with Applications

Shows the important mathematical methods used in solving
more than 300 typical electronies problen's! The examples, all
chosen from actual practice in electronics industries, embrace
color TV, guided missiles, LP records, transistors, amplifiers,
TV transmitters, uhf oscillators, ship d=sign, antennae and
many more electronics fields that entail strong math back-
grounds. By H. M. Nodelman, RCA Institutes, and F. W.
Smith, Jr., NBC. 391 pp., 166 illus., $§7.00

6 HIGH FIDELITY: A Practical GUICe L critten

le gui %
1 foTnpa!re\": T;:g:?;l:: %}Si'ves a ackgro‘;nd in sound al
11?1 r{z%m acoustics: dtlzsctr’ibesd a:;scto;]‘\‘yé?: s o assembtlie
: b G t sound.
temi e o Sfe ecmoothest operation, trues R
and contrel el zw assembly or re-working gre:,is o
Covers setting | o et the best on your udget.
eqtni;znx(wnt—l—tell‘s”llxg‘\’vI}?g% Fidelity Mag. 302 pp., 100
By oitse *us., §4.95

F——————— e
McGraw-Hill Book Co., Dept. PEL-2

| 327W. 415t St Now Vork 36, N. Y. 10-DAY

I Send me book(s) circled below for 10 days’ examl- FRE E

| nation on approval. In 10 days. I will rerait for
book(s) I keep, plus few cents for delivery costs,

| and return unwanted book(s) postpaid. SAVE.
If you remit with coupon, we pay delivery costs.

| same return privilege.

| 1 2 3 4 3 6

I PRINT I
NAME . . . e . &8 ol 0 odis s ot 8 o o808 o 6 e o

: Address e sld ol oo e ek s ml ok . o p 2P Pl s R Y P :

l City T ......Zone....State........... |

| Employed by . . " i S . .. .PEI1-2 |
For price and terms outstde U. 8., Write McGraw-Htl Inter-

| nattonal, N. Y. C. |

e = T = e e e —— e =]
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Novices agree on what is “DX” on these
bands. “CQ KN86,” “CQ Florida,” or some-
thing equally specific is much better.

By following the above suggestions, it
should not take too long to push your
states-worked total above 40. But after
that you will probably have to change your
operating habits to work the rest in a
reasonably short period of time. For ex-
ample, if you have been doing most of your
operating on 80 or 40 meters in the eve-
ning hours, try going to bed early and get-
ting up to operate after midnight a couple
of times. Or get up early in the morning.

Try a different band. For example, 15
meters is an excellent daytime and early
evening band for picking up some of the
more distant states.

Oh, yes, when you get the cards proving
that you have worked 48 states, send them
by first class mail to the American Radio
Relay League, Inc., 38 LaSalle Road, West
Hartford, Conn., and request your certifi-
cate. Include first-class postage for the
return of your cards.

News and Views

In eight months as a Novice, Mark, W3FTL,
has worked 24 states and 14 countries on the
80-, 40-, and 15-meter Novice bands. Among
the countries worked are: Australia (VK),
Union of South Africa (ZS), Norway (LA),

and Italy (I). All work was done with home-
built transmitters running 50 watts or less
power to a variety of antennas, with most of
the DX being worked on 15 meters with a
home-built beam. Mark offers to help prospec-
tive amateurs get their licenses and to answer
any questions about his equipment . . . Matt
Blender in Rhode Island forgot to include his
call letters with his report, but his Johnson
Ranger transmitter and National NC-300 re-
ceiver have accounted for 36 states (35 con-
firmed) and six countries in his eight months
on the air. His antenna is a 40-meter doublet.

From Germany, Jose, KP4AFS/DL4CD, re-
ports that since he got his DX-35 transmitter,
the big BC-610 sits idle most of the time. His
first station called and worked was a G3 (Eng-
land), and he works into the States on 10-
meter phone with S8 and S9 reports. No, he
doesn’t use a beam, just a half-wave doublet
- . . Ed, K2QIG, worked 15 states in nine
months as a Novice on 80 meters with his
Heathkit AT1 transmitter and AR-2 receiver.
Then, dropping to 20 meters, he picked up an-
other 15 states and three countries in two
months. But he couldn’t transmit a signal
two blocks on 40 meters, that is, until he cor-
rected the wiring “goof” he had made in the
AT1 and worked a VE7, a KH6, and a bunch
of 5%, 6’s, and 7’s on 40 meters the other
night. You can’t get him off of the band now.

Paul, K4HLA, recently licensed as a “Gen-
eral” after several months as a Novice, feeds
the output of his AT1 to a half-length, (34"
40-meter doublet. His receiver is a 2-tube re-

s

GRAY AM 50 HIGH FIDELITY 50 WATT POWER AMPLIFIER

50 Watts with less than 1% 1M distortion e Controlled 5

fransients o Full frequency fidelity from 6 to 100,000
cycles o Extremely wide band pass characteristics ¢ 100
Watts of peak power—no distortion due to overloading

Write for information on Gray's other High Fidelity components
including Viscous-Damped 108 C Tone Arm, Turntable, and
“Concert Duet,” the complete High Fidelity Home Music System.
Write for Gray's new booklet—"What is High Fidelity"—

please enclose $.25 for postage and handling.

ONLY

$134.50

S Fpn oy

Gray Research & Development Co., Inc., Manchester Conn., Subsidiary Gray Mfg. Co.

CHOOSING .

"™ A CARTRIDGE FOR YOUR HIGH FIDELITY SYSTEM?

Select the beJt—The Fairchild Moving Coil Cartridge
—The choice of professionals and discriminating audio-
philes who insist on the finest.

No other cartridge can duplicate its silken quality —
its ability to capture the sheer beauty of sound from
your records. Fits all arms—rugged, ideal for chang-

+ ers—hum free, ;
““FAIRCHILD’’ is synonymous with the finest in sound
equipment. It{s your guarantee that you’re starting
your High Fidelity System on the right note.

FAIRCHILD

RECORDING EQUIPMENT COMPANY
10-40 45th Avenue, Long Island Clty 1, New York

Always say you saw it in—PQOPULAR ELECTRONICS

\ R
Write Department “P” for free booklet “IN THE GROOVE.
It contains a wealth of information on cartridges.
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NEW—TRANSISTORIZED S00T 727 TRUUBLE A4s°7

RADIO KIT ' \
. ‘ With H. G. Cisin's Copyrighted RAPID
N | TV TROUBLE SHOOTING METHOD"

Without experience or knowledge, this guaranteed new method
of servicing TV sets enables you to DIAGNOSE TV troubles as
rapidly as an expert. NO THEORY—NO MATH-—you can locate
all faults in record-hreaking time repardless of make or model.

“TV TROUBLE SHOOTING METHOD 15 the most valuable
aid to TV servicing ever written. Be a TV Trouble Diagnosti-
cian. Increase your bresent earnings. Open vour own lrofitable
Business or get a high-payving skilled job.

It's all in this book . . .
Nothing more to Pay—Nothing else to Buy

. . Alphabetically listed are 85 pieture troubles, over 58 raster and

Modell TK|" 04, a professionally engineered, 17 sound troubles, By this unique eopyrighted mbewthml you know

H 1 1 H EXACTLY WHERE the trouble is: blus siep-by-step instrue-

comp ete \4 irunﬂsionzed TECEIVEN k"' tions, including 69 RAPID CIIECKS, enabling you to find the
. R . . faulty part.

Printed Circuit Chassis 13 IMPORTANT PRELIMINARY CHECKS NEED NO iN-

. STRUMENTS! Of the #9 Ilapid Checks. OVER 65 ALSO

Self Contained Speaker—18 mw. Output REQUIRE NO INSTRUMENTS! Rapid checks include enier-

rency checks for distorted Dictures. defective tubes including

Exfernol Phone Jack PPIX tube, plus 57 others. ALL EXPLAINED IN SIMPLE

LANGUAGE. PERFORMED WITHOUT INSTRUMENTS,

High Gain Ferrite Loopstick Antenna MANY CHECKS USE THE PICTURE TUBE AS A GUIDE.
H. G. Cisin, the author, is the inventor of the AC/DC midget
Texon Leather Case vadio. He licenses RCA, AT&T, ete. Ie ha: also trained thou-

sands of technicians now owning their own prosperous ‘I'V service

COMPlefGIY Sub-miniature organizations or holding highly paid TV positions. Ilis years of

1" experience are emhbodied in this remarkable new book.
MeasuresOnIy 6x4x2 Guaranteed Money Back in 5 Days if Not Satisfied!
® Complete Easy To Follow Instructions ABSOLUTELY FREE wi(h cach order: H. G. Cisin's s
newest hook TV & RADIO TUBE SUBSTITUTION
d {TK-101, 2 = . ki G_U:DE.'L' lGi\'estitrectl re[;))]laceme(\l.s Ofali?‘t Aagfli_ :oasis-
- victure tu S, 0! valuable servicin; I
MO .Ie bl ’ 'runSIs'or regeneru"ve “ }NOW—gel {)eulh hoosks postpaid Zl cost gf only onet
available.

RUSH COUPON NOW!

H. G. CISIN, CONSULTING ENGINEER,
Amagansett, N. Y,

Enclosed tind §1. Rush both hooks.

NATNE o g swrmmer - yss . ™ @ 9 sy

ATGLOSS . sz gmaam. TIgo -5 - B - G RT - - Bl TR AR e e
CitY - gua- S EEiE D~ - TREX - .....Zone.....State....... ..., 5

. n
LTI L L L LT e e P LT T I P ST PP L PR

SEE YOUR DEALER OR JOBBER.
FOR FURTHER INFORMATION WRITE:

TRAN-KIT ELECTRONICS §

467 SOUTH 5th AVE., nm.ﬁ mr. vernon, N. v. [l

H
Dept. P-23 &

W/zw TRANSHITTER KIT 70 BYY ?

SAY, THIS VIKING | YOU MEAN

Ry u | YOUR RIG WAS
ADVENTURER MADE FROM

N
(=, N

LOOKS LIKE
THE ONE FOR |

A KIT P —
/ JUST Gor -4 ~ 3
MY NOVICE N
T/ICKET,
BUT WHICH

SURE ITS TV
SUPPRESSED~~WORKS ALL
BANDS--80 THRU/ 10-~LOADS
ALMOST ANY ANTENNA=-~
AND IT'S PUNCHED AND
ORILLED FOR You, 700/

KIT SHOULD |
! BUY?P A2 (e :

) | W
THATS EASY/ s NOW YOURE TALKING /!

CHOOSE THE KIT THAT /'VE GO7 ONE AND IT'S
GIVES YOU THE MOST GOT ‘EM
FOR YOUR MONEY S | ALL BEAT!

¥7:Y77:d sAy!ster By step mvsTRucTIONS !
i 'L BE FINISHED TONIGHT ! sk

THING IS SUPPLIED.
ALL YOU NEED /5
YOUR OWN KEY

AND CRYSTAL.

VIKING "ADVENTURER" CW KIT

Compact, completely self-contained
20 watt transmitter kit. Single knob
bandswitching—effectively TVl
suppressed. Easy assembly by
novice or experienced amaoteur,
80, 40, 20, 15, ond 11-10 meters.
Cot. No. 240.187%.1

complete with tube.., 55495

E. F. JOHNSON COMPANY
3002 Second Ave., S.W., Waseca, Minnesota

Piease send me & copy of Bullztin 727, which
describes the Viking “Adventurer” in detail.

JOHNSON
MAKES A

COMPLETE NAME = I
LINE OF TELEGRAPH Ap
KEYS, TOO. WRITE FOR T
FULL INFORMATION., [ AN— STATE
February, 1957 113
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¥
-1

TS THE 8/00“3'7 4//0 8&97 EVER
THE GIANT

Ijll%! e

. BA CA'I'AI. o

——

; TNlNG N
A COMPLETE SUYING GUIDE FOR EVERY'
A e et

ADE
'RC

{
KING-SIZED
PAGES

EVERYTHING ‘
IN RADIO
i

[:]
\ ELECTRONICS

100's OF
NEW ITEMS
LISTED HERE
FOR{sTTIME

O Send Free BA Catalog No. 571

Name,

Address

State

TV
o and HI-Fl
TUBES

WITH*THE NEW MODEL 200

WUERTH TUBE-SAVER

Thermal cushion action will guard
your TV against costly tube re-
placements including the big pic-
ture tube. Simply plug the Wuerth
Tube-Saver into any electrical
outlet and plug your setintoit . . .
gives your TV set guaranteed
protection . . . only $9.95 eath.

SIMPLE TO INSTALL

Detroit 4, Michigan.

® JOBBER & DEALER INQUIRIES INVITED o

_______________ 1
Please send me Wuerth Tube-Savers. }
Enclased is my check {or money order) for $_ . |
Name. - ]I
Street S —— = l
City State_. = |
Wouerth Tube-Saver Corp l
9125 Livernois l

d
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generative job, which he will stack up against
any of the less expensive commercial amateur
receivers. Paul is interested in playing chess
by radio, and he offers help to any prospective
amateuls - Jerril, KN1AEP, is trying to help
several of hlS friends obtain their licenses
and would appreciate suggestions on how to
teach them the code and how to start a radio
club . . . Bruce, KN6QDS, uses an SX99 re-
ceiver and a Johnson Adventurer transmitter
running 50 watts to a 75’-long wire antenna
for 80 and 40 meters and a 7’ vertical antenna
(“surplus” AN-75) for 15 meters. Fifteen
meters is his favorite band, on which he has
worked 39 states and 29 countries—a marvel-
ous record for such an antenna—and he
hopes to complete his WAS on that band as
a Novice. Bruce offers to help prospective
Novices get their licenses.

Arnold, KN4ISJ, has been on the air for
about six months. Running 25 watts to a
home-built 6AG7—6L6 transmitter feeding a
folded dipole antenna, and using a converted
“surplus” ARC-5 receiver, he has worked 26
states. He has also worked a couple of Cana-
dian call areas but is still looking for his first
KN7/WNT7 contact. Who will oblige? KN4ISJ

Notice: WSBA Radio, 910 kc.,, Susquehan-

{ na Broadcasting Co., York Pa., has started

a program for Hams aired each Sunday at
12:35 a.m. EST. The program consists of
code practice at different speeds, want ads,
club news, etc. Items for thie program must
be in Thursday’s mail at WSBA for inclusion
in the next Sunday’s program. Suggestions
and comments are invited. Address all items
to Chief Engineer, WSBA.

operates in the 3.7-mc. band, usually on 3725
kc. . .. Marvin, KOADI, started out as a Nov-
ice with an SW-54 receiver and an ATI trans-
mitter. He then graduated to an NC-101X
receiver and Globe Scout transmitter and
now has a Viking I. His Novice record was 40
states and four Canadian call areas. Marv
offers to schedule anyone needing North Da-
kota on phone or c.w. and to help prospective
amateurs get their licenses.

Addresses of Contributors: W3FTL, Mark
Lawyer, Hanover, Pa.; KN1???, Ma#t Blen-
der, 72 Bartlett Ave, Cranston, R. I.;
KP4ACS/DL4ACD, Jose . Alvarado, HQ Btry,,
34th AAA Brigade, APO 28, New York, N. Y.;
K2Q1G, Edward DeBewitz (15), 146 Kay St
Buffalo, N. Y.; W7CFC, Tom Sanford, 6219
40th NE., Seattle 15, Wash.; K4HLA, Paul
Brown, 6006 S.W. 14 St, Miami 44, Fla.;
KNTAEP, Jerril Smith, Box 236, Bethel, Me.;
KN6@DS, Bruce Berry, 10226 Ellzabeth Ave
South Gate, Calif.; KN41SJ, Arnold Smith, Rt.
1, Box 305, Covmgton Va.; KOADI, Marvin
Kosmatka, 1609 9th Ave., No, Grand Forks,
North Dakota.

Remember that this is your column. Send
in your picture, comments, details of unusual
work done, and the like. However, much as
I might like to, I cannot print your name or
call letters unless you furnish some news to
go with them. Until next month, 73.

Herb, WIEGQ

Always say you saw it in—POPULAR ELECTRONICS
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Voices of the World

(Continued from page 43)

This program has been very popular with
a great many short-wave listeners for
nearly 30 years.

Spain—For those who like Spanish mu-
sie, Madrid is the station to tune in. The
North American Service announces in Eng-
lish, so you will learn quite a bit about
Spain; and your letters and questions will
be answered Thursday evenings on “Post
Exchange.”

Germany—The Voice of Germany broad-
casts to North America daily at 8:30-11:30
p.m. EST, 5:30-8:30 p.m. PST. Programs
are mostly music, and announcements are
made in German. The 10-minute English
news (at 9:30 p.m. EST, 6:30 p.m. PST,
daily) and the DX program in English and
German on the second Monday of each
month (at 9:00 pm. EST and 6:00 p.m.
PST) are the only regular programs in
English.

Sweden—Radio Sweden has a regular
feature, the “‘Stockholmer’s Diary,” which
tells about day-to-day life in Sweden. The
“Letterbox” is heard on the next to the
last Thursday of each month at 9:15 p.m.
EST, 9:15 pm. PST. “Sweden Calling
DX’ers” is presented on the fourth Monday

of each month at 8:30 p.m. EST and 9:15
p.m. PST.

Switzerland—For Swiss dance music,
listen to “Dance with Lance” on Mondays
at 8:45 p.m. EST and 8:30 pm. PST. The
DX program is on the air on the first
Thursday of each month at 8:50 p.m. EST
and 8:35 p.m. PST. There are many other
popular programs such as the “A Penny—
A Song”’ musical request program on Sat-
urdays and “Swiss Yodels” on Tuesdays.

Missionary Stations — The following
stations all broadcast religious programs
and music: HCIJB—The Voice ¢f the Andes
in Quito, Ecuador; The Call of the Orient
in Manila, Philippines; The Ewvangelistic
Voice of the West Indies in Cape Haitien,
Haiti; TGNA in Guatemala City, Central
America; and TIFC—The Lighthouse of
the Caribbean, San Jose, Costa Rica. The
Call of the Orient has a “Short-wave Mail-
bag” Wednesdays at 7:15 am. PST and
The Evangelistic Voice has a “Listeners’
Post” Saturdays at 9:30 am. EST and
Mondays at 9:30 p.m. EST, 6:30 p.m. PST.

Communist Countries — Nost of the
programs from Bulgaria, Communist
China, Czechoslovakia, Poland, Romania,
and the Soviet Union are patterncd after
the same line of propaganda. There are
some good musical programs such as the

COYNE QUALITY

si0

10
pl0”

Home Training

ot Unbelicoadly Low Cost

The future is YOURS in TELEVISION!

your own business!

A fabulous field—good pay—fascinating work—a
prosperous future in a good job, or independence in

and full details,

including easy

Coyne brings you MODERN-QUALITY Television Home Train-
ing; training designed to meet Coyne standards at truly lowest cost
—you pay for training only—no costly “put together kits.” Not an
old Radio Course with Television “‘tacked on.” Here is MODERN
TELEVISION TRAINING including Radie, UHF and Color TV.
No Radio background or previous experience needed. Personal
guidance by Coyne Staff. Practical Job Guides to show you how to
do actual servicing jobs —make money early in course. Free Life-
time Employment Service to Graduates.

B.W. COOKE, Jr.,

o oy President
ELECTRICAL SCHOOL F*‘

ATECHNICAL TRADE INSTITUTE OPERATED
NOT FOR PROFIT

500 S. Paulina Street, Chicago 12, Deat. 27-HT7
February, 1957

sng . . . the largest, oldeat, best equipped
residentialachoolofitekind. Founded 1889.

Payment Plan. No
obligation, no
salesman will call.

rCOYNE Television

| Home Training Division

[ 500 S. Paulina St., Chicago 12, I1l.

| Dept. 27-HT7

| Send Free Book and details on how I can get
| Coyne Quality Television Home Training af
| low cost and easy terms.

1
| Name.

: Address

! City.

State.
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FOR THE FINEST ELECTRONIC WORK
USE...NEW KESTER

TV-RADIO SOLDER

Kester TV-Radio Solder consists of
‘‘Resin-Five"” Flux-Core Solder,
with an activated Rosin Flux that
does a perfect job on all metals. Of
course, ‘‘Resin-Five" is absolutely
non-corrosive and non-conductive.
Also available on 1 1b, spools — see
your dealer.

FREE-Kester’s 16 page booklet
‘‘Soldering Simplified.”’ Write for
your copy today.

KESTER SOLDER COMPANY
4201 Wrightwood Avenue, Chicago 39, lllinois
Newark 5, New Jersey, Brantford, Canada

AMAZING eersons. POCKET R

LISTEN IN PRIVATE WHILE YOU WALK!

SMALLER AND LIGHTER THAN ANY TRAN-
SISTOR “POCKET RADIO™ Wt only }3 ib,
Sizel"x234*x43(" complete. Black Gold breakproof

plastic case. POSITIVELY NO [{OOKUPS OR
WIRES NEEDED! BUILT IN 1000 MILE AN-
TENNA! 8nab in flushiight batteries last for
months. “Glow in the Dark”; Easy to use top
controta (while walking, riding, etc.). Has specinl
tiny, soft bluatic almost invisible earplug— LETS
YOU ALONE LISTEN ANYTIME, ANYWHERE
without anvone else knowing you are henring radio
music, sports, news, weuther, ete. GUARANTEED
TO WORK ANYWHERE, ONE YEAR S8ERVICE
GUARANTEE.

SEND ONLY $5.00 {ck. mo) and pay postman

. $14.95 plus postae or senil
$19.95 for P.P. delivery. A REAL $30.95 VALUE! AVAILABLE NOW ONLY
FROM US AT HALF PRICE. Ameri¢an made! NOT' AN UNWORKABLE IN-
COMPLETE KIT OF PARTS OR PLAYTHING, I'rice may g0 10—8o rush your
order now for YOUR TINYTONE POCKE?T PIIRSONAL IRADIO. Avaiiable
ouly from WESTERN RADIO, Dept. PP 4, KEARNEY, NEBR.

LEARN COLOR TV—

MIDWEST'S OLDEST TV-ELECTRONICS
SCHOOL. 10 months resident short course
with shop & theory training. Broad Scope
-—Embraces communications & all phases
electronics. Prepares for FCC license
exam. Approved by Missouri State Dept. of Education &
Veterans' Adm. 1000’s grads coast to coast. NOT THE
BIGGEST-—JUST BEST. Our 26th year. Vets. & non-vets
eligible. Free information. Give age & date discharged.

UNIVERSAL TELEVISION SYSTEM INC.

1222E Admiral Bivd. Kansas City 5, Mo.

TRANSISTORS
2 for $1.00

Save dollars on experimenting by using qual-
ity surplus p-n-p audio transistors,

Receive our regular customer bargain fiyer by
mailing your get-acquainted order today.
THE RESEARCHER

P. O, BOX 175 N. DAYTON STATION
DAYTON 4, OHIO

YOUR F. C. C. LICENSE

GUARANTEED PREPARATION

Get Your License by the Easy Emig Method—Paced at Your
Speed—Study Time at Your Convenience.

Write Now For Free Information

EMIG SCHOOL OF ELECTRONICS

4902 SUNSET BLVD. HOLLYWOOD 27, CALIF,

one from Czechoslovakia at 10:00 p.m.
EST, 7:00 pm. PST. Hungary may not be
on the air due to the trouble they have
been having there lately.

If you want to know more about the pro-
grams presented by a particular short-
wave station, write to the station for a
program schedule; many stations send
these out free of charge. If you would like
to know more about short-wave listening
on the whole, read the regular column,
Tuning the Short-wave Bands, which ap-
pears monthly in POP’tronics. Another
valuable aid to enjoying short-wave listen-
ing is the World Radio Handbook, which
may be purchased from Gilfer Associates,
P. O. Box 239, Grand Central Station, New
York 17, N. Y., for $2 postpaid.

May you all have a wonderful time when
you start tuning in the “Voices of the
World.”

LYY YV VYV VVVVVVVVVVVVVVVVVVVVVVY

Improved Lamp Flasher

The March, 1955, issue of PopULAR ELEC-
TRONICS (page 74) contained a circuit for
a lamp flasher constructed with a surplus
relay. A quick check of the junk box re-
vealed that all the necessary parts were
on hand except the high-resistance d.c. re-
lay shown in the diagram. The only avail-
able sensitive relay was of the s.p.d.t. vari-
ety, instead of the d.p.s.t. type specified in
the parts list.

A slight rearrangement of the original
circuit made possible the use of the s.p.d.t.
relay. Since this kind of relay is more
readily available than the d.p.s.t. variety,
a revised circuit is shown below. These
parts values result in an on-off cycling
rate of approximately 1 cps. By using a
relay with more resistance or a capacitor
with greater capacity, the flashing rate
may be slowed down. Reducing either
the relay resistance or the capacity will
result in faster cycling.

When building a flasher, make certain
that the relay contacts are large enough
to carry the current drawn by the lamp
bulb. Too small contacts will soon pit from
the arcing caused by carrying an excessive

load. —Hartland B. Smith
1TV, /\LAMP.
=4 RLI
|
gl S.RDT. D.C.
¢ AN e 2K RELAY
20MA.
ITV.A.C.
e Cif+
500 |'
" uta. .
Revised circuit utilizes an s.p.d.t. relay.
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-

istor Pocket Radi

Size of cigarette pack-
age, No external an-
tenna needed. Brings
in stations 80O miles
away at night. Loud
volume. Uses 12}.cent
flashlight battery that
lasts 600 hours.
Printed circuit. Free
literature.

Complete kit, $23.50. Fully wired, $29.50.
2-transistor kit, $15.50. 1-transistor kit, $9.50.

Order now from

GARDINER ELECTRONICS €O., Dept. 13
2545 East Indian School Road ¢ Phoenix, Arizona

PEE WEE “Weeiess® “LI

REALLY WORKS—FOR LIFEI

U GO! Sensational new
Selective Tuner—Perma-
diode, Super SPEAKER-
E, durable black and gold
” i i plastic case,
ND ONLY $2.00 (i, ck, mo) and pay postman $4.99 COD
R »stage on_arrival or send $8.99 for postpaid
delivery. SENT COMPLETE READY TO LISTEN WITH LIFETIME
GUARANTEE, Nothing extra to buy—ever. Avallable only from:

MIDWAY COMPANY Dept. WPL-1 KEARNEY, NEBRASKA

MADE FOR AIR FORCE
REGULAR $7.00 VALUE

1 Highest quatity, magnetic personal phene. Listen
“/to TV, Radio, Phono, Auto Radic, not disturb
/ others. Ready for easy connection. Ear loop, cord,
| Instructions.  Satisfaction Guaranteed. MAIL
sl Check, Cash or M. 0. today. (No C.0.D.'s.)

TURNER RADIO 12178 NICOLLET AVE., MINNEAPOLIS, MINK.

GARAGE DOOR
OPENER ik, $2450

EASY TO INSTALL, SAFE, RELIABLE
WRITE for interesting free information ... TODAY

P. E. HAWKINS CO.
631 Prospact Dept. PE Kansas City 24, Mo.

BIG MONEY FOR YOU THROUGH

V.S.l. ELECTRONICS & TV SCHOOL
AGE—N¢ BARRIER—FUTURE UNLIMITED—EQUIP-
MENT—ALL THE LATEST—TECHNIQUES—THE BEST
APPROVED FOR VETS—CORRESPONDENCE OR
RESIDENCE

WRITE FOR YOUR CATALOG—NOW
¥.S.l. TELEVISION SCHOOL
4570 Firestone Blvd, Dept. P.E. South Gate, Calif.

NEW MAGIC RADIO WALKIE TALKIE !

YQUR OWN POCKET SIZE RADIO STATION!
BROADCASTS TO ANY HOME OR CAR RADIO WITH-
OUT WIRES OR IOOKUPS! Wt. only 5 oz. Size (1 %x2%x
4'%"). Built-in telescoping antenna, Powerful Transistor—
wersitiva microphone. Frequency setter. break-in switch!
Runs for weeks on self-contained tlashlight butteries. Dur-
sble plastic case. With this Radio Talkie you CAN TALK
0 YOUR FRIENDS UP TO A BLOCK OR MORE
WAY! Talk vp to 1 mile or more between two automo-
biles. INSTANT OPERATION! Just push hutton to
ta) o license needed. Uses inductive field mugnetic
radiation. Useful and real fun in s million wuya!
GUARANTEED TO WORK. | YEAR SERVICE

5 NTEE.
SEND ONLY $2.00. (cash, ¢k, mo) and pay
postman $9.99 COD postage or send $11.98 for pre-
peid delivery. COMPLETE READY TO OPERATE
with instructions snd hundreds of waya and tricks for
broadoaats thru ané radio you desire. Price may go up
soon so get your NEW POWERFUL RADIO WALKIE

TALKIE NOW. Avuilable only from: WESTERN RADIO,
] Dent. PEL-1, K EARNEY NEBR.
R
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IN YOUR CAR
with Gonset’s
innovation , the
Push Button,

Liidnnty

Operates in corjunction with
your present auto radio and
antenna to provide excellent
short wave reception.

No need to open or alter auto
radio. Merely connect leads
provided to auto radio and to
dash auxiliary battery lead

Covers 13, 19, 31 and 49 meter
international SW broadcast

Now, the latest
international news,
events, directly by
short wave radio ...
LONDON, PARIS, ROME,
CAIRO, MO5SCOW, BERLIN,
CHINA, JAPAN, AUSTRALIA

Usable only on

cars having 12 volt

battery systems.

p

Available at radio stores handiing amateur equipment
and also from many automobile parts stores.

GONSET BURBANK CALtIF

OIVISION OF L A YOUNG SPRING & WIREF CORPORATION

In any branch of

thematics and over ninety other courses in

all branches of engineering.

Civil Radio A.M.\.Mech.E.
Structural  Electronics A.M_Brit.l.R.E.
Mechanical Aeronautical A.F.R.AeS.
Electrical  A.M.L.C.E. B.Sc. (Pure Science)

105 PRACE FAVOEO00K FREE
Canadian Institute of Science and Technology Limited
639 Century Bldg., 412, 5th 5t. N.W. Washington, D.C.

Please forward free of cost or obligation your hand-
book, ‘‘ENGINEERING OPPORTUNITIES".

o o o o o e
z
a
3
®

 Interested in..........c
~

engineering, too, mathe-
matics (up to and including calcu{us} is
essential if you want to get ahead in this
modern age of technical development. Our
reasonably priced home study courses can
train you by easy stages to advanced
standards—even from an elementary be-
ginning. Examination successes have been
won by our students throughout the world.
Write today for our handbook listing ma-

ENGINEERING OPPORTUNITIES

B

. e o v e o o  en e =

Canadian Address: Canadi

Institute of Science

Garden Building, 263 Adelaide St. W., Toronto, Ont.
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Includes Grace Kallv-RainCz_r Royal
Wedding stamp; glant_Mondco U.S.
Prerident Set showing F.D.R., Wash-
ington, Lincoln, Eisenhower: Dutch
New Guinea 1st stamp issued and
hundreds more! Total of 816 all-differ-
ent stamps. Catalog value $6.95—yours
for 25¢l to Introduce our Bargain
Approvals.

Send 25¢ = ask for LOT PU.-1

ZENITH COMPANY
=181 Willoughby S1., Brooklyn 1, N. Y.

ALK - LISTEN - AROUND THE WORLD !

PORTABLE 2 WAY RADIO SET

SENDS AND RECEIVES THOUSANDS OF
MILES on Amateur 80 and 40 meter bands
—also, Aireraft and overseas broadcasts (3
to 8 mc). PORTA

p to t

ENOUGH TO TALK 1 MILE OR 1000. RE-
GENERATIVE RECEIVER pulls In weakest
stations. Front Panel Send-receive switch—
Uses standard antenna. Size only 6”x4"x4”, Wt. 3 lbs. TESTED—
PROVEN—_SIMPLIFIED—PRACTICAL—SAFE for radio beginners. Easy
10 get license. Full information included.
SEND ONLY 55 00 U1, check, mo) and pay postman $9.95

© €.0.D. postage on arrlval or send
$14.95 and we will send postpaid, Complete kit includes all parts,
tube, coils, cabinet, full Instructions, less batteries and crystal—
or COMPLETELY WIRED AND TESTED FOR $19.95! Compare! A

Real $49.95 value! Available only from
WESTERN RADIO DEPT. XXX KEARNEY, NEBRASKA

) QUAL-KITS |
. " ARE [ _on sl
e, FASTEST! A SRR

Mi-Fi Amplifier v Hi-Fi AM-FM
it $28.50 Tuner Kit $28.95%
And they have the finest features and specs, Fully illustrated step-

by-step 28.page manual makes assembly a snap! WRITE FOR FREE

CATALOG! *10%% for new Federal Tax.
QUALITY ELECTRONICS

319 Church Street Dept, P-1 New York 13, N. VY,

Be a ““key’’ man. Learn how to send and
receive messages in International Morse
code. Communicate with operators around
the globe, Lea at home quickly through
famous Candler System. Used by best
operators, Qualify for Amateur or
g%rgrlr{lercial License. Write for FREE

CANDLER SYSTEM co,
Dept.5-A, Box 928, Denver 1,Col0.,U.5.A,

LEARNPLASTICS
: 24 _\ COMPLETE LOW COST SHOP METHOD
HOME TRAINING NOW AVAILABLE

Get in on Big Money opportunities in Plastic
molding, casting, forming, carving, etc, Earn
8s vou learn with Interstate’s professionally
prepared course. All plastic materials furnished.

rree 'O% INTERSTATE TRAINING SERVICE

BOOKLET DEPT. C-95, PORTLAND 13, OREGON

“
into ELECTRONICS

Train for hest technical positions in a Top-flight school. Special-
ize in missiles, computers, radar, communications, industrial
electronics, color TV, automation, Excellent program in theory,
laboratory, mathematies. Major firms select our graduates ag
Tech. reps., field engineers, specialists. Assoclate degree granted.
21 months' program. High school or equivalent required, Catalog.

VALPARAISO TECHNICAL INSTITUTE
DEPT. PE VALPARAISO, INDIANA
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New SWL Equipment

Hammarlund Manufacturing Co., 460
West 34th St., New York 1, N. Y., has in-
troduced the new HQ-100 (shown on our
cover with Barbara Gewant from the
Jackie Gleason show in the background).
This receiver has a number of features
that immediately recommend it to the
SWL. We cannot possibly cover all of them
in this article and suggest that interested
readers write to Frank Lester, W2AMJ, at
the above address for further information.

There are three things we want to men-
tion particularly. First, the receiver is de-
signed so that controls are placed where
they are the easiest to reach. Secondly,
the circuit includes a “@-multiplier” which
means more station separation ability
(very important in the short-wave broad-
cast bands) than provided by most receiv-
ers at this price. And, lastly, it includes a
timer (about $10 extra) which will turn on
the receiver for a “warm-up” just before
your favorite programs go on the air. All
these features make this receiver worth
looking at the next time you visit your
local radio parts jobber.

The Gonset Company, 801 S. Main
St., Burbank, Calif., is announcing in this
issue a new departure in short-wave con-
verters. It is a four-band push-button con-

verter that can be attached to a 12-volt
automobile radio in a matter of minutes.
Gonset is particularly emphasizing how
easy it is to get this converter going. Using
a regular car antenna, it will pick up
short-wave broadcasts in the 49-, 31-, 19-,
and 13-meter bands. If you're just getting
started in SWL'ing, this is roughly equal to
those stations listed on pages 42-46 as oper-
ating around 6000, 9600, 15100 and 21600 ke.

Pushing one of the converter buttons im-
mediately puts your regular 12-volt car ra-
dio on the short-wave band indicated. You
tune your auto radio in the normal fashion
between approximately 1000 and 1500 ke. to
hear short-wave broadcasting stations. Be-
cause of the high power of many of the for-
eign broadcasters, these stations usually
come through with a terrific punch.

Always say you saw it in—POPULAR ELECTRONICS

WWW- amerazatadiohietary com


www.americanradiohistory.com

We’re Completely Baffled
(Continued from page 75)

Armed with this dubious victory and sus-
tained by absolute confidence in future de-
velopments, I thought it best to let the
matter rest for a few days.

WEEK LATER, I made inroads upon

the family budget that might have
turned lesser enthusiasts pale. Friend Wife
met this spending program (spending pro-
gram: finances for “Where did it all
go?”) with tight-lipped silence. But as I
always say: what's wrong with spaghetti
three times a week?

With these minor matters (wife and
money) out of the way, I gave all my con-
centration to carrying out the master plan.

Surrounded with enough speakers to con-
struct several four-way (woofer, squawker,
tweeter and super-tweeter) systems, I set
about removing the old, wide-range am-
plifiers.

Next, I returned to my electronics sup-
ply dealer to choose the five baffles neces-
sary to give the system that final touch of
grandeur, tonal perfection and all-over
economy of sound usage. Having previous-
ly purchased twenty-five speakers, I was
greeted with a mixture of delight and con-
fusion by Mr. Golenpaul—whose firm con-
viction is that all hi-fi enthusiasts are but
a step removed from a padded cell.

“You want five bafles? Five?” The Go-
lenpaul face sagged with disbelief. Appar-
ently, this was an unusual order—even for
me. And Mr. Golenpaul is accustomed to
getting some mighty tasty orders from me.

“Yep. Five,” I chuckled. “Like to get
five different types, differing styles if you
have them.”

Golenpaul, having survived the initial |

shock, was beginning to assume his usual
“avid dealer” manner.

“We have them, we have them!” he
spouted, now anxious lest this crazy cus-
tomer suddenly lose all his mind—thereby
spoiling a magnificent sale.

Thereupon, with intense energy and ap-
plication (and much frantic scrabbling in
the stockroom), dealer Golenpaul produced
a Karlson Coupler; a Varkon enclosure; a
Bonn Sonosphere; a National Catenoid;
and, lastly, an Acousti-Magic Labyrinth. 1
was temporarily torn between getting the
Acousti-Magic and a Hegeman System—
choosing the former because it’s compli-
cated interior appealed to my inborn sense
of the intriguingly complex.

“Send them out today, please,” I re-
quested.

“Certainly!’” Mr. Golenpaul assured me,
busily adding up a rather horrendous col-
umn of figures and cackling happily to

February, 1957

ELECTRONIC SUPPLY CATALOG

356
valve-packed

PAGES

WORLD'S
LARGEST
STOCKS

SAVE ON EVERYTHING
IN ELECTRONICS

Everything for Experimznters, Builders,
Amateurs, Servicemen, Enjineers

and Hi-Fi Hobbyists

Save on everything n Electronics:
Hi-Fi systems anc components;
latest builders’ kits see the fa-
-nous KNIGHT-KIT l-ne); recorders
and phono equipment; TV tubes,
antennas, accesso-ies; Amateur
station equipment; P.A. systems;
test instruments; industrial elec-
tronic supplies—rlus everything
in parts, tubes, trans stors, tools
and books. Get more for your
money —send today for your
FREE 1957 aLLIED Cztalog!

Everything in Electronics
From One Reliable Source
I Send
for FREE

Catal
ALLIED RADIO %

B ALLIED RADIO CORP., Dept. 79-B-7 H
i 100 N. Western Ave., Chicago 80, in. =
&
§
0]
2

= {JRush FREE 1957 ALLIED 356-Page Catalog
ul

Name

= City. Zone. Stnte.
.-------...-.--.-..--..--..-

[ ]

= Address___ g
[ ]

[ |
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himself. “Ah—is the wife—ah—enjoying
her trip?”

“Trip?” I echoed blankly. “What trip?”

“Oh, then she's not going to Reno!” said
Mr. Golenpaul. A sheepish smile gave his
usually dour features a Jolly twist. “Ah—
when you—ah —ordered all these . . . that
is, I thought, naturally, you—"

That Golenpaul chap is a real cynic
sometimes.

THE FOLLOWING MONTH was a busy
one. Between experimenting with what
baflle best suited which room, changing and
re-installing the various speakers, and con-
stantly checking the crossover networks to
make sure of getting the total frequency
ranges completely free of IM distortion——
I was kept plenty busy, plying my enthu-
siastic skill like a toothless beaver gum-
ming a giant Sequoia to a fall. By month’s
end, the entire project was finished and
ready for enjoying.

“That it?” asked the wife,

I scooped up the last of my tools, dili-
gently swept the floor of all litter, and
made one, final check of the wiring . sys-
tem. “En garde!” 1 replied with boyish
high spirits. “Prepare yourself for acous-
tical delights beyond all belief! From now
on, we've got.music that's music!”

“That a fact?”

Bounding into the study, I put Eugene
Ormandy’s version of Carmen on the turn-
table and snapped the all-rooms switch on.
As the magnificent opening bars began
swelling throughout the house, I grabbed
the wife by the hand and raced from room
to room—drinking in the spine-tingling
clarity and fidelity of the surging melody.

&=

-« . | quivered with sensitive reaction to every
crystal clear note, while Friend Wife stood there
with the indifferent complacency of a stone idol . . ,

" Get Yours FREE

. Today_'

FROM CARTRIODGE

CAN TELL

ING of FREE INFORMATIVE
AN\ﬂEgT ERu ;fg BOOK EXPLAINS FULL
o T2 Ho STORY OF NEEDLES
arD g A AND UNCANNY DFF *

Clee? TELLS HOW IT WORKS
DONT EVEN

REMOVE NEEDLE

| % DUGTONE COMPANY mc.

IF NEEDLE l'fv' KEYPORT, NEW JERSEY
15 BUINING | GLAD TOTAKE YOU UP ON YOUR
YOUR- FREE OFFER . PLEASE SFND BOTH
RECORDS | DFF TESTER CARD anp 0FF BOOK.
| NAME
: ADDRESS
| ary ZONE STATE __
]
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. . . Experimenting with baffles, changing speakers,
ete., | was plenty busy plying my skill like a tooth-
less beaver gumming a giant Sequoia to a fall . ..

“How’s that, eh!” I exclaimed in the
dining room.

“Well . . .” she stalled, nervously eyeing
the National Catenoid.

“Isn't this the greatest!” I vowed in the
living room.

“Uh . .. well . . .” Her restless eyes
roamed between the Varkon and me. “I
really don’t—"

“Just listen to that quality!” I babbled.
“Listen to those overtones . . . those basses
. . . those trebles . . . those wonderfully
blended mid-ranges!”

She stood next to me, in the bedroom,
and said nothing.

T WAS THE SAME in the guest bed-

room and the kitchen. I was quivering
with sensitive reaction to every crystal
clear note. Friend Wife stood there with
the indifferent complacency of a stone idol,
her face a mask of patient endurance.
Finally, I led her back to the study.

“Well?” I said.

“That number—" she mused. “It’s from
South Pacific, ain't it?”

“Didn’t notice the difference in the sys-
tem, eh?” I said dully.

“Oklahoma?”

“You heard nothing in the way of acous-
tical improvement?”

“Guys and Dolls?”

“Okay,” I sighed. “I lose!"

“I never could stand Carmen anyway,”
she said, ““and being the kid with the
original tin ear—I'm surprised you expect
me to appreciate music. Now about that
color-TV set—"

“Don’t worry,” I said bitterly. “I'll get
it tomorrow.”

HAT Golenpaul is going to flip when I

walk into his store and order a color-
TV. He's already as bewildered as a star-
fish in the Gobi desert.

I'm color blind, and he knows it.

February, 1957

~B0-

Do you WISH you were

EMPLOYED in ELECTRONICS?

We can train you and place you in an electronics
technician job in the short time of only 12 weeks!

F.C.C. License—the Key to Better Jobs

An FCC commercial (not amateur)
license is your ticket to higher pay and
more interesting employment. This li-
cense is Federal Government evidence
of your qualifications in electronics.
Employers are eager to hire licensed
technicians.

Grantham Training is Best

Grantham School of Electronics spe-
cializes in preparing students to pass
FCC examinations. We train you quick-
ly and well. All courses begin with
basic fundamentals—NO previous train-
ing required. Beginners get 2nd class
license in 8 weeks, 1st class in 4 addi-
tional weeks.

Here's A few of our recent graduates, the
class of license they got, and how

Pro of B long it took them:

Class of

License Weeks
D. Seigler, 216 Dowling, Walterboro, 8. C.......1st 10
Tim Marek, P. 0. Box 9167, Sultland, Md.. ....1st 13
W. Reynolds, 3281, Wash. Bl., Venice, Calif..... 1st 12
L. Swanson, 920 St. Charles, New Orleans....... 1st 12
Richard Jones, Statlon KGUF, Pueblo, Colo.. ... . 1st 13
Joe C. Davls, Waynesboro, Miss................ 1st 11

W. D. Mains, 6332 S. Paramount, Rivera, Callf...1st 12

Learn by Mail or in Residence

You can train either by correspond-
ence or in residence at either division of
Grantham School of Electronics—Holly-
wood, Calif., or Washington, D.C. Our
free booklet, “Opportunities in Electron-
ics,” gives details of both types of
courses. Send for your free copy today.

OUR GUARANTEE FCC-TYPE EXAMS

If you should fail the FCC
exam after finishing our course,
we guarantee to give you addi-
tional training at NO ADDI-
TIONAL COST. Read details
in our free booklet.

FCC-type tests are used
throughout the Grantham
course. Constant practice with
these FCC-type tests helps
you prepare for the actual
FCC examination.

MAIL TO SCHOOL NEAREST YOU
{mail in envelope or paste on postal card)

GRANTHAM SCHOOLS, Desk H

821—19¢h Street N. W. UR 1505 N. Western Ave,
Washington 6, D. C. Hollywood 27, Calif.

Please send me your free booklet, telling how | can get
my commercial FéC license quickly. | understand there
is no obligation and no salesman will call.

Name Py —

Address

City. State -l
| am interested in: [J Home Study, [J Resident Classes
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PORT ARTHUR COLLEGE
ELECTRONICS  COMMUNICATIONS

AM FM Television Broadcast Engineering
Marine Radio Radar

CHECK THESE FEATURES: tuition $34 per mo.,
room & board $50 per mo. in dorm on campus.
College operates 5 KW broadcast station. Students
get on-the-job training at studios on campus. FCC
license training with all courses. Well equipped
classrooms & lab., am fm transmitters, radar &
marine eqmt., television camera chain, exbperiment
lab test eqmt. & other training aids. Our graduates
in demand at good salaries. Free placement service.
Have trained men from all 48 states. Approved for
GI. Write for details.

PORT ARTHUR COLLEGE

Established in 1909

Port Arthur
Texas

BOX CHASSIS

LMB OFFERS FREE

Inside LMB boxes

10 tested kit diagram projectors for the builder. Each one of
these kit diagrams built by a recognized expert, Kit projects
are complete in every detail. Circuit diagram, photo of project
both frent and rear photo. Rear photo shows wiring and parts.
Detalle_d instructions for building, complete parts list and
approximate cost. Complete to build except parts and your dis-
tributor can supply the parts. Ask your distributor for the
list of LMB kit Diagram Projects. If he does not have them,

write to
1011 Venice Blvd.

LMB Los Angeles 15, Calif.

EASY TO LEARN COD

Learn or increase specd with an Instructograph
—the Radjo-Telegraph Code Teacher that takes
the place of an operator-instructor and enabies
anyone to master code wilhiout further assist-
ance. Available tapes from beginners alphabet
to Lypical messages on all subjects. Speed
range 5 to 40 WPM., Always ready—no QRM.
Thousands have ‘-acquired the code’ with the
Instructograph System. Write today for conven-
ient rental and purchase plans.

INSTRUCTOGRAPH COMPANY
4713-F Sheridan Road, Chicago 40, lllinols

g‘

BATTERY HOLDERS

For All Type Dry Cells and
Mercury Cells

A complete range of voltages available
through the use of ACME BATTERY
HOLDERS wherever battery power is
needed. Thousands are now being used
in  Geiger counters—Radios—Window
displays—vending machines—radio con-
trol-battery powered tovs and hun-
dreds of other uses. FREE Price List
and Cross Reference Sh

ACME MODEL ENGINEERING CO.

8120-14 Seventh Ave,, Brooklyn 9, N. Y.

?%@“% TV-ELECTRONICS - RADIO

f -f,- k\.ﬁ 'y High pay, opportunity, prestige, security

...all yours, as a qualified Electronics.
Technician! Get your training NOW in the big, recog-
nized shops, Labs, and TV-Radio Studios at National
Schools in Los Angeles, foremost since 1905. Here
you work with latest Electronics equipment — pro-
fessionally installed — finest, most complete facilities
offered by any school. Expert, friendly instructors.
Personal attention. Graduate Employment Service.
Help in finding home near school. Part time job while
you learn. Mail coupon NOW, TODAY...for full
information.

NATIONAL SCHOOLS

National Schools Dept. RX2G-27 ¥
4000 So. Figueroa Los Angefes 87, Calif. '
Send Free Electronics Opportunity Book Today

Name Age
Address
‘ City State
L N X N F § N § B ¥ ¥ ¥
122

Top Pay Jobs in (’

Tuning the Short-Wave Bands
(Continued from page 78)

1500-1530. This xmsn is omni-directional.
They would like listener reports and will ver-
ify with a QSL card. (11, 124)

Israel—Reports to Kol Zion Lagola go to
P. O. Box 754, Jerusalem. Reports to the Voice
of Israel go to Israel Broadcasting Service,
P. O. Box 1082, Jerusalem. (MR, 44, 61, 90,
and 118)

Italy—Rome continues to operate on this
current schedule: on 6010 ke. at 1730-2210 to
N.A. (replacing 11,905 kc.); on 6060 kec. at
2000-2210 to L.A. (replacing 11,810 ke); on
9575 ke. at 1730-2210 to N.A. (replacing 15,325
kc.); on 9630 ke. at 1730-2210 to L.A. (replac-
ing 15,400 kc.); on 9710 ke. at 1730-2210 and
on 11,810 kc. at 1730-1950, both xmsns to L.A.
(JR, 82, 100)

Ivery Coast—Radio Abidjan has now moved
to 4940 kc. from 4945 kc. and is good daily to
1730 close-down. (GC)

Malaya—Singapore, 9690 kc., is being heard
at 0600-0615 s/ofl with BBC news. (25)

VS2K6, Radio Malaya, Kuala Lumpur, 6025
ke., carries English news at 0900-0915 daily.
The output of this station is 5 kw. It verifies
by letter. (HK)

Mozambique—Radio Clube de Mozambique
is scheduled at 1030-1600 with an all-English
session over CR7BJ, 9762 kc., and CR7BF.
11,745 ke, CRTBG, 15,085 ke., is being heard
at 1425-1515 s/off with a good musical program
but no English. IS is four notes on a gong.
This one is poorly heard at first but signal
rapidly builds up and is in the clear at s/off.
(11, 39)

North Vietnam — The Voice of Vietnam,
Hanoi, has an English program from 0430 s/on
to 0500 and 0945-1010 s/off on 6095, 7405, 7465,
12,000, and 15,020 kc. (21)

Norway—LKJ2, Oslo, 9540 kc., is heard at
1800-1900 to L.A. and at 2000-2100 and 2300-
0000 to N.A., replacing 9550 kc., which previ-
ously replaced 9610 kec. (A4S, 100)

Pakistan — Radio Pakistan, Karachi, 15,245
ke., is excellent at 1314 with IS and English

SHORT-WAVE ABBREVIATIONS

BBC—DBritish Broadcasting Corporation
c.w.—Code

ID—1dentify, identification
IS—Tnterval signal

L.A.—Latin America(n)
N.A.—North America(n)
ORM—Interference

sfon—Sign on

s/off —Sign off

w.—Watts power
xmsn—Transmission from station
xmtr—Transmitter used by station

ID. A program summary follows, then classical
music. News at 1330; continued with concert
music to 1400 s/off. Dual to 9740 kc. (GC, 76)

Philippines — Far East Broadcasting Co.,
Manila, can be heard on 9730 kec. at 0900-1015
with religious programs in English and news
at 1000. ID noted at 0900, 0930, and 1000. Reli-
gious program continues from 1015. Dual with
11,855 ke, the latter channel is usually
stronger and can be tuned from 1130 with

Always say you saw it in—POPULAR ELECTRONICS
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classical music. Stations close at 1205. (11, 61)

South Korea—HLKA, Seoul, has been test-
ing on 11,925 kc. at 0100-0145 in a special beam
to Hawaii in English and Korean. They are
asking for reports. (JM, JR, 25)

Spain—Radio Nacional de Espana, Madrid,
continues its N.A. xmsn at 2315-0000, 0015-
0100, and 0115-0200 on 9360 and 6130 kc¢. in
English. (RS)

Sweden—Radio Sweden, Stockholm, can be
noted in English sessions to N.A. at 0815-0845

SHORT-WAVE CONTRIBUTORS

Chiristophen Bennion (CB) Riverside, Conn.
Camiloe Castillo (CC) Panama, R. P.
George Cox (GC) New Castle, Del.

Ned Conklin (NC) Farmington, Conn.
Walt Connelly (4°C) Denbigh, Va.
William Ficht, (W F) St. Louis, Mo.

Ha Chung Kwan (//K)Kowloon, Hong Kong
Tommy Kneitel (TK) New York, N. Y.
Joseph Montoya (JM) San Dnmas Calif.
Robert Migliorino (RM) Patersou, N. L.
Jimmy Monahan (MO) East Haven, Conn.
J. Art Russell (JR) San Diego, Calif.
Mario Rotondo (MR) Astoria, N. Y.
Albert K. Saylor (A4S) Quantico, Va.
Rick Stearns (RS) Osage, Iowa

Michael Dorgan (6) Jordan, N. Y,

Bill Flynn (7) Berkeley, Calif.

Bill Berger (8) Fairfax, Okla.

Chuck Maxant (I11) Baldwin, N. Y.
George Quay (21) Allentown, Pa.

Francis Weleh (25) Jr., Worcester, Mass.
Ross Brownell (39) V'mcouver .
Anson Boice (44) New Britain, Conn.
Grady Ferguson (59) Charlotte N. C.

John Beaver (61) Pueblo, Colo.

Bill Hutchinson (76) Baltxmore, Md.

John Mann (82) Montreal, P.

Thomas Ivas (90) Chicago, 111

Dorothy Sanderson (94) Malvern, Australia
Rogev Legge (100) Mcl.ean, Va.

Joel Richmond (118) Mattapan, Mass.
Tom Thompson (124) Saginaw, Mich.

on 17,840 kc. and 2045-2100 on 9620 kec. Good
level at both times. (11)

Tangier—IBRA Radio, Tangier, is noted on
6975 and 11,515 kc. at 1405 with language reli-
gious program; in English from 1600 to 1645
s/off. The 9490-kc. outlet is heard until 1630
in English. They offer a copy of the New Test-
ament to any requesting it. (CB, GC, AS, 94).

Trinidad—VP4RD, Port-of-Spain, operates
on 6085 kc. (500 watts) at 0500-1700; on 3275
kec. (500 watts) and 790 kc. (5 kilowatts) at
0500-2200. (WC)

United States —In answer to queries, the
General Electric Co. ended operations from
KGEI last December. The station, established
in 1939, was noted for its cultural and educa-
tional broadcasts beamed at Central and
South America. (7)

The Maritime Trades Department operates
a program to ships at sea on Sunday at 1120
over WFK39, 19,850 kc., WFL65, 15,850 kc., and
WFK95, 15,700 kc. (TK)

VYenezuela—Y VLK, Radio Rumbos, Caracas,
4970 kc., has “The Supper Club” daily at 1800-
1900 in English (Spanish ID). (RM, MO)

YVKB, Radiodifusora Venezuela, Caracas,
is noted on 4892 kc. at 1815-1830 with Italian
news. YVKR, Radio Caracas, is heard on 4915
kc. at 1830 with world and local news in
Spanish. (CC)

Windward Islands — WIBS, Grenada, is
heard on 17,800 kc. at 1900-1930. They are ask-
ing for reports. Address is St. Georges, Gren-
ada, British West Indies. (NC)
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Gear Reductlon MOTORS

DELCO 5069370 (Pictured at left.)
27 VDC Reversible PM Motor and
= + Gear Assembly, in an aluminum case.
- Output speed is 8¢ RPM through a
friction clutch to double shaft—
Ya” x 34" on one pide. Yg” x 113"
on the other side. |Complete Assem-
bly Size: 334" x 2F' x 434" exclud-
ing shaft. Has bullt-in noise filter
system. Weight: 1 Ib. & ozs. 85.95

-
P SAME MOTOR as used in above As-
v sembly—Size: 118" x 11/,"

& x 2147, Weight: $3 95

General Electric SBA10AJS2
27 Volts @ .85 Amp. Gear reduction
145 RPM oulput on a 14*“ x 3" splined
shaft. 14 oz. inch torque. Motor sjze:
135" x 314”. Weight: 8 ozs, (Pictured

at right.)

Price. .l rew e e e s l95
General Electric SBA1DAJ370

Gear reduction 95

230 REM : . coea b oowed fos a

JOHN OSTER Shunt Motor B-9-1—271% Volt DC @ .7 Amp.
5600 RPM. Alu.mmum cased molor and gear assembly. Motor
is flange mounted ear case. Two gear quuclmns 22 and
51k RPM on 4" x 11/4" shafts. Size: 234" x 87 x 7”7. Weight:
1 1b. 14 ozs.

Pricedu . c e 7t B s - 58 md o @@ s S d o o odi e o $3|95

MINIATURE BLOWERS

MOTOR And BLOWER
DELCO 5068571—.27 Volt DC Reversible
PM Motor, 6000 RPH, with Blower.
Overall Size, including, Blower: 257 X
214 x 37, Weight: § oz, (Plc!uled at
left.) 4
Price. ....copoiinadivannns .
DELCO 5069267—27 V¢lt DC 6000 RI’M.
1.5 o0z. inch torque, Reversible Shunt
Motor. Flange mounfed Size: 134" x
234", L. Flange: 2147. D. Shaft: 14”.
s . Blower Fan attached.

No. 10D267. ... ... .efervanns L]

RECTIFIER KIT to t mall DC
AC TO DC KIT—Motors listed above. ';ple:a\%“saa cycle

input; output 24 VDC 1.5 Amps. Complete wi h Recti- $4 95
fier Transformer, Wire, Terminals. Insuucuons ete,

INDUCTION MOTOR—-EMC 41314110 Volt AC Induction Motor
with mounting feet. 1530 RPM through a gear reduction to 24
RPM. Right angle drive. Size: 47 x 314" 34". Shaft size:
5/16” x 58" with removable Gear. Weight: lb 13 0z, sg 9

) 2 o -1 R R EE EE

POWERFUL MAGNETS

As pictured at right—IHorseshoe
Type—as used with Magnetron
Radar Tubes. Ideal for locating
hidden metals, lifting, and many
other uses:

25 Ib. fot—S:ze 21/2”

215" x 1Y .$2.95
5 lh Llft—Slze an’ x
3150 x 3", .$4.95

Assorted Magnets — Round and
Square,
Ys-1-1 1b. .. .. .. 3 For $1.50

MINE-DETECTOR

SCR-625—Famous Army Mine-Detector—For Proapectors, Miners,
0il Companies. Plumbers, elc. Portable unit for locating all types
of buried metal objects up 247 or more, depemlmg on size
and ground condition. Detection by means of & tone. Operating
weight approx. 15 Ibs. Slnppmg we;gm approx. 40_ lbs.
Complete with batterfes. ... ... ... ... .l o..uns $39.95

MICROPHONES and HEADSETS
% F-1 BUTTON CARBON MICROPHONE

As pictured at left—High (jain—May be used
on desk. in car, in hand, or strapped to chest.
Complete with on.off mompntary 8w ltcgl .

New:
RS.38 Carbon Mic.—With PL-68 Plug.
sed: $2.50
Sound Powered Mic. No cord—Used.
ecked . ... ... .. b $1.00
Hs-3o Meadset Hearing Aifl type,
sed: $1.50
HS.18 Headset-4000 ohm ... .Used: $1.95
Sound Powered—One Headp ece onl_v.
ed: $1.00
TS-10 Sound Powered Handset—Used,
checked . ............ ..%$5.98
TS~ 9 Handset—Push to talk switch Plugs.
Used: $3.95_New: $5,95
TS-13 Handset_Push to talk switch. With
PL-68 and PL-55 Plugs. . ... .Used: $5.95

Address Dept. PE ® 25% Deposit on C.0,D. Orders $5.00
and over. ® All prices are F.0.B., Lima, Ohlo

FAIR RADIO SALES

132 SOUTH MAIN ST, LIMA, OHIO
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Shrinks Hemorriods
New Way Without Surgery

Science Finds Healing Substance That
Relieves Pain—Shrinks Hemorrhoids

For the first time science has found a new healing
substance with the astonishing ability to shrink hem-
orrhoids and to relieve pain—without surgery.

In case after case, while gently relieving pain,
actual reduction (shrinkage) took place.

Most amazing of all—results were so thorough
that sufferers made astonishing statements like
“Piles have ceased to be a problem!”

The secret is a new healing substance (Bio-Dyne*)
—discovery of a world-famous research institute.
This substance is now available in suppository or
ointment form under the name Preparation H*. Ask
for it at all drug counters—money back guarantee.
*Reg. U.S. Pat. Off.

LEARN

RADAR MICROWAVES
TRANSMITTERS
CODE TV  RADIO

Phila. Wireless Technical Institute
1533 Pine St. Philadelphia 2, Penna.

A Non-Profit Corp. Founded in 1908
Write for free catalog "'P"

INVENTORS

Send for REGISTERED PATENT
PA'I'EN'I'B l:lkl-'ORdMA'I'ION ATTORNEY
INvENTSR’SanRECORD ASSOCIATE EXAMINER

without obligation U.S. PAT. OFF. 1922-1929

G'yESTAVE MILLER Patent Attorney & Advisor

27-PE WARNER BUILDING Y- S- NAVY DEPT. 1930.1947
WASHINGTON 4, D. C. PATENT LAWYER

HAMS!

8 complete CODE COURSE for the Novice or Technician.
Twelve expertly prepared lessons on a 127 Long Playing
Record complete with a thoroughly detailed instruction
book. An outstanding Code Course at a realistic price.

$35° See it at your dealer

postpaid or order direct from
ELEKTRA RECORDS

361 Bleecker Street New York City, N. Y.

——=RADIO COURSE §—

FCC LICENSE PREPARATION
® COMMERCIAL ® CODE BRUSH-UP
® AMATEUR ® THEORY
TELEVISION AND RADIO SERVICING

Residence Courses Only
Personal Counseling Approved for Veterans

YMC TRADE & TECHNICAL
SCHOOL of N. Y,
15 West 63 St. New York 23, N. Y.
EN 2=-8117 Catalog P. E.
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Transistor Topics
(Continued from page 84)

power supply. Be sure to remove the am-
plifier plug when the instrument is not in
use, to avoid excessive battery drain.
Circuit Handbook. Ever since we an-
nounced our new Transistor Circuit Hand-
book a few months back, we have been lit-
erally deluged with inquiries—inecluding
several from other countries—as to where
the book could be purchased. So, in final
answer to your many letters and cards,

| here’s the information you've requested:

The Transistor Circuit Handbook, by
your columnist, is a 430-page cloth-bound
volume covering approximately two hun-
dred practical transistor circuits. Parts
values are included. The volume sells for
$4.95 and is available . . .

1. From your local radio parts distrib-
utor. If he doesn’t have it, he can order it
for you.

2. From agny of the large mail order
parts suppliers who advertise in POP’tron-
ics, including Allied Radio, Lafayette Ra-
dio, Radio Shack, and others.

3. Direct from the publisher . . . Coyne
Electrical School, 500 S. Paulina St., Chi-
cago, Ill.

4. Direct from the distributor . . . How-

ard W. Sams & Co., Inc,, 2201 E. 46th St.,
Indianapolis 5, Ind.

5. If you are overseas . .. from the Ex-
port Department of Lafayette Radio, 165-
08 Liberty Ave,, Jamaica 33, N. Y.

Experimenters’ Transistors. Of the
literally hundreds of types that have been
manufactured since the transistor was first
invented, relatively few have been designed
specifically for use by experimenters,
home-builders, students and hams. Experi-
menters’ transistors are known for their
broad characteristics—permitting their use
in a variety of circuits, comparatively low
cost, and wide availability. Here is a quick
“run-down” of currently available units.

Audio types: Raytheon, CK722, CKT721;
G.E. 2N107; General Transistor 2N222;
Philco AO-2; Marvelco CQ-1. (All are
p-n-p units.)

R.f. types: Raytheon CKT768 (p-n-p);
G.E. 2N170 (n-p-n); Philco AO-1 (surface
barrier); Marvelco RF-1 (p-n-p).

High-power types: CBS-Hytron 2N255,
2N256 (both are p-m-p units).

Not all of thnese transistors are available

RESONANCE QUIZ
(Answers to quiz on page 98)

1. b 2. b 3. b 4. ¢ 5. d
6. a 7. a 8. b 9. d 10. «a

Always say you saw it in—POPULAR ELECTRONICS
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from every local parts distributor, but
most can be obtained from the larger mail
order firms. Characteristics and general
specifications, as well as maximum ratings,
are available from the manufacturers.

Transistor Prices. When transistors
were first introduced, they were hand-as-
sembled in very small quantities. As a re-
sult, they sold at fantastically high prices.
Typical prices ranged from $18.00 to
$100.00 each! During the last few years,
prices have dropped ever lower. But many
experimenters still feel that transistors are
“expensive” when compared to vacuum
tubes, and—hecause of this feeling—hesi-
tate to use them.

Your columnist recently checked the net
prices on standard-brand vacuum tubes.
Out of over 470 vacuum tubes, 29 were
priced at less than one dollar, and, of these,
only 12 were amplifier types. The 17 re-
maining types were rectifiers. Percentage-
wise, just 2.55% of the listed tubes sold for
under $1.00, taking amplifier types only.

In another catalog, we found some 120
different types of transistors listed. Of
these, three sold for less than one dollar

. or, percentagewise, 2.5% of the listed
types. And ali transistors are amplifiers!

New Publication. For the first time in
any electronics magazine, we can announce

that Raytheon has a new booklet for tran-
sistor experimenters. It contains a lot of
down-to-earth information on using tran-
sistors, modifying transistor circuits, wir-
ing techniques, etc. Also included are a
number of interesting construction proj-
ects. The title of the booklet is “Tran-
sistor Guide.” For full information con-
cerning availability, price, etc., of this new
publication, write directly to Raytheon
Manufacturing Co., Dept. TT-2, Newton 58,
Mass.

Product News. Delco Radio is making
industry’s highest power transistors. Types
2N173 and 2N174 both have power dissipa-
tion ratings of 55 watts! The 2N173 has a
maximum collector voltage rating of 60
volts, maximum current of 12 amperes.
The 2N174 is similar, but has a maximum
collector voltage rating of 80 volts.

A new type of transistor socket is avail-
able from Elco Corporation (Philadelphia
24, Pa.). Called a “Combination Transistor
Socket,” it has four holes, so arranged that
it can be used with transistors having
either a three-pin “in-line” arrangement or
a triangular pin configuration. What's
more, the new socket has a round body,
and can be fitted into a drilled hole!

That’s it for now, fellows,

Lou

ALL TUBES UNCONDITIONALLY GUARANTEED FOR 1 YEAR

. On _orders of less than 100 tubes — 41¢ each

T

S

.§T
?

take your pick

PRETESTED TUBES—INDIVIDUALLY BOXED
an BRAND
y assortment 0za 6AUG | 65H7 | 12BA6
Y NEW TV 1B3GT 6AUSGT | 65J7GT 12BES
: 1HSGT 6avVs ’ 65K7GT | 12427
PICTURE 1LCs 6AVE 6SL7GT | 12BH7
1LNs 6AX4GT | 6SN7GT | 12BY7
IN5GT 6AT6 65Q7 125A7
TUBES 1Q5GT 6AHJGT | 6SR7 125G7
iR5 6BA6 618 12517GT
A RCA and DUMONT ‘24 gggg GUS 125K7
. 155 6V 125L7GT
rece|V|ng Licensed 174 6BG6G 6V6GT 12SN7G6T
Partial Listing o 6BJ6 ewacy 125Q7
68K5 wi 125R7
No dud required 1us saKky  lexa 578
1 68L7 6X5G 19BG6G
tu es EETIRL S (A 304 6B0GGT | 6Y6G 25BQ6GT
10BP4  $10.95 354 68Q7 i7¢s 25L6GT
12LP4 12.95 3va 68Y5G 7¢C6 z5
12QPa 10.00 504G 6827 7E7 25Z6GT
14cpa 15.25 5V4G 6ca 7F7 3585
1SDP4 16.95 SY3 6CB6 | 7F8 35CS
16DP4 18.50 6AB4 6CD6G 7N7 35LGGT
16GP4 19.25 6AC7 6F6 12ALS 3IswWa
16KP4 17.00 6AGS5 6H6GT 12AT7 35vY4
16RP4  $17.00 6AG7 6I5GT 12aU6 357567
178p4 19.00 6AF4 66 12407 5045
° 176Pa 21.00 6AKS 6K6GT 12av6 50B5
' 17LP4 18.00 6ALS 6L6 124V7 50C5
E e '1 - 19AP4 23.00 6AQ% 654 124X7 50L6GT
20CP4 4.00 GASS 6S8GT 12AX4GT | 11723
21ALP4A 243.00 6AT6 65A7 12BY7
PREGISIUN 2iend 23:00 Free Postage on all prepaid centinental
Picture tubes U.S.A. orders. 50¢ handling charge on all
SGREWDRWER SET F.O.B. PASSAIC, N. J. orders under $5.00. 25% deposit on all
via Railway Express C.0O.D. Subject to prior sale.

WITHEVERY ORDER

regordless of sire!

TUBE MART

DISCOUNT HOUSE

PRescott 3-0330 The Lokpet Bldg. Passaic, N. J.
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New!
Jackson

TRANSISTOR
CODE
OSCILLATOR

At your favorite distributor

By the makers of “Service-Engineered” Test Equipment

JACKSON ELECTRICAL INSTRUMENT CO.
DAYTON 2, OHIO

Y [eam About SOLAR PﬂMR

Complete booklet tells how to build
eiectric and photometsic devices

See how easy it is te make solar-powered devices using
INTERNATIONAL RECTIFIER CORPORATION'S self-generating SUN
BATTERIES. Start this exciting hobby now by getting your copy This booklet is avail-
of “The Use of Selenium Photocells and Sun Batteries.” able through your fa-
CONVERT SUN POWER INTO USEFUL ELECTRICITY by building vorite electronic parts
devices powered with sun batteries that will last indefinitely. distributor at $1.50
Put the sun to work for you. Build sun-powered radio receivers, per copy, or if he is
automatic lighting contrals, photometric devices and many other temporarily out of
practical devices by using the sun for power. stack, send check or

INTERNATIONAL RECTIFIER CORPORATION | money order today!
€l Segundo, California

ELECTRONIC TECHNICIANS

ARE IN DEMAND
TRAINED MEN ARE NEEDED NOW!

In just 18 months you can com-
plete Electronic Technicians train-
ing to enter this ever-growing
industry. Day or evening classes.
Opportunity for employment in local industry. Ap-
proved for Korean Veterans.

Terms beginning January, April, July. September
Write for Catalog 224 TOD.

INDIANAPOLIS ELECTRONIC SCHOOL

312 E. Wnshmgton st.

Indianapolis 4, Indiana

EYE G As low as 1%

WRITE for FREE
CATALOG with 14
LENS SAMPLE CARD

Thousonds of
Customers
Eur. 1939
QUALITY READING-MAGNIFYING OR
BIFOCAL GLASSES FOR FAR AND NEAR

ADVANCE SPECTACLE COMPANY.
537 S. Dearborn St., Dept. iII§ Chicago 5, illinois

WANT A BETTER JOB: BECOME AN

ELECTRONIC ENGINEER

ONLY 32 MONTHS TO EARN A BACHELOR OF
SCIENCE DEGREE IN ELECTRONICS ENGINEERING
Class enrollment limited to allow for individual instructions.
Chartered by state of c.mrmma Nonprofit-nonsectarian, co

educational—established

ROVED FOR VETS—ENROLL NOW!
SEND FOR FREE CATALOG
PACIFIC STATES UNIVERSITY

1516 S, WESTERN AVE., Dept. M., LOS ANGELES, CALIF.

Radio Rides Stardust Trail
(Continued from puge 49)

toward the Earth every hour, burning
themselves up in the rarefied air at a
height of about 60 miles. Yet in the brief
flash which is its funeral pyre, each meteor
carries a moment of Dr. Forsyth's mes-
sage. In a sense, the meteor is a “bus”
on which the message, like a group of pas-
sengers, rides to its destination.

Brief Bus Ride. The trouble is that the
meteor flash lasts only about a second and
only a small part of the message can be
transmitted. The rest of the message has
to wait for the next ‘“bus,” i.e., the next
meteor. Every effort is made to cram the
greatest possible number of “passengers”
(message units) onto each meteor “bus.”

In ordinary voice transmission, hardly
more than a single syllable could be trans-
mitted via each meteor trail. Forsyth's
message is recorded ahead of time on mag-
netic tape or some other memory device.
Meteors appearing in the sky automati-
cally trigger transmission of the pre-
recorded message at tremendous speed.
This speed-up allows a lot more informa-
tion to be crammed onto each meteor trail.
The message shoots out in fast bursts to
make the most of each short transmission
period. On the receiving end, the high-
speed message is recorded and played back
at a slower rate. Thus, the rapid trans-
mission bursts packed onto individual me-
teor trails are averaged into smooth, con-
tinuous reception.

Elastic Time. This method of hacking
up a continuous message into separate
“parcels,” transmitting each ‘“parcel” at
high speed at a suitable moment and then
recombining the chunks into continuous in-
formation is called ‘“quantizing,”’ because
each “parcel” represents a ‘“quantum’” of
information. In effect, it stretches and
compresses time. The trick was originally
developed by computer engineers to shuttle
data between various parts of a computer

126
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flashed signals
via meteor from Port Arthur to Ottawa, Canada.

Showing her long reach, "Janet"

at just the right moment for effective use.

The system was first nicknamed *‘Janus”
after a Roman god who kept track of
things both coming and going by having
two faces. This aptly symbolized a two-way
radio channel that also kept a lookout for
meteors all around. But some of the engi-
neers felt they would rather have a girl, so
the Roman ““Janus’ became “Janet,” which
proves that nearly everything is possible
with electronics.

Quick on the Draw. To make her mark
on the meteors, Janet had to devclop a
trigger finger faster even than Annie Oak-
ley’s. Once a meteor appears, the message
must be tacked on to its tail quickly before
the shooting star dives burning to the bot-
tom of the sky.

Janet’s receivers always keep their ecars
cocked for a ‘“trial tone” constantly sent
out by the transmitter. As soon as a
meteor appears, the reflected trial tone
“checks in” at the formerly silent receiver.
The receiver station, in turn, flashes an
“okay” back to the transmitter, which
triggers a burst of information into the air.
When the meteor vanishes, the trial tone
fades, thus halting transmission until the
next meteor flashes in the sky to act un-
wittingly as a come-and-gc mirror for
Janet.

Using very high frequencies—which nor-
mally would not go much farther than
the visible horizon—{for this long-distance
bounce brings a two-fold advantage: (1) it
makes the radio “stardust trail” almost
immune to interception; (2) transmitters
can operate economically at low power.
Because of these two factors, Dr. Forsyth
foresees extensive use of his system.

Janet's transition from her experimental
childhood to the maturity of everyday use
is now guided by Ferranti Electric, Ltd,,
of Toronto, Canada. Mr. G. W. L. Dayvis,
the chief electronic engineer, feels that
Janet has now mastered the most diflicult
phase of “growing up”: the jack-rabbit
stop-and-go action that lets her make the
most of each meteor. From here on out,
the sky’s the limit. —30-

February, 1957
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THE OF TRANSMITTERS
WRL'S MODEL 90
Globe Chief Kit
] Only '
$500
| per mo, H
I Pay $5.00 Down ;
Cash Price:
$49.95
A 90 watt Xmttr., (75 watts for . p
novice use), Completely hand- —
switching, 160-10M.  Built-fn,
well-filtered power supply. Pi-Net matches most antennas,
52-600 ohms. Modified Grid-Block keying for max. safety.

Provisions for VFO input and operation. Fully shielded for
TVi-reduction. Easy to assemble; kit ¢ontains complete
simplified manual, pre-punched chassis, and ail parts with

wires pre-cut and pre-tinned. Completefy wired: $64.95.

THE WRL Printed Circuit
Screen Modulator Kit

Designed for use with WRL Globe
g . !
-~ .

Chief; may be used with Heath AT-1,
AGR sy 2

Only
395

Johnson Adventurer, Knight 50 watt,
etc. Permits radio-fone operation ot
CW Xmttr. at min. cost. Self con- £
tained. AIl connections to Xmttr. -
included. Detailed assembly manual.

THE WRL Printed Circuit
TRANSISTOR CODE OSCILLATOR
T Pleasant audio tone. Screw terminal
input key; output jacks receive stan-

al dard phone tips. Complete with tweo

B ﬂ‘ pen cell batteries and detailed in-

structions.
Only $395

Write for complete information on WRL’s Slobe Scout Xmttr.

and Globe Spanner Beams,

and the Ilatest list of
Reconditioned Eqpt.
with Factory-New Guarantee

Here’s Just A Sample:

Hallicrafters S-38C $32.50
National NC-57 69.00
Johnson Adventurer $39.50
Heath AT-1 24.50

IS SN - -
] Send your free catalog.

Please send complete info on the PE'2|
Name: _ I
Address: l

City & State:
WORLD RADIO LABORATORIES |
3415 West Broadway Council Bluffs, lowa
R N P N aaE TS I
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RATE: 50¢ per word.
issus closes February ist.

Classifred

Minimum (0 words prepaid.
Send order and remittance to:

April

POPULAR ELECTRONICS, 366 Madison Avenue, N. Y. C. 7.

FOR SALE

ELECTRIC Pencil: Engraves all Metals, $2.00. Beyer
Mfg., 10511-P Springfield, Chicago 43.

NOTHING Similar! Listen ‘‘Yards" Away! Recon-
sider ‘‘January” Advertisement Beginning: “Remain-
Ing". -

HALLICRAFTERS S$X62, excellent, $145, Paul Damai,
Calumet City, Ill.

ADJUSTABLE Regulated Power Supply, Dual Range.
Zero to 50 volts, 105 to 150 volts, each at twenty milli-
amperes DC. 6.3 VAC at one ampere. $24.90 postpaid.
Dieme, Box 7, Chaska, Minnesota,

1000 RAISED Letter Business Cards $2.95_ppd. Sam-
ples. Astral, Box 141, Hempstead, N. Y.

WESTINGHOUSE, used meters for registering watt-
hours on appliances, trailers, etc. $3.95 Prepaid or
$2.00 plus balance and C.0.D. Glasco, Anderson, S. C.

24 PAGE Handbook ‘‘Record One Tube DX'er” with
Experimenter’s catalog — 30¢. Laboratories, 328-L
Fuller, Redwood City, California.

WALKIE-Talkie chassis $6.98. Illustrated in this Is-
sue. See index on last page. Springfield Enterprises.

CITIZENS band radio plans for building your own
receiver and information on transmitter design, FCC
requirements, etc. plus special discount on type ap-
proved transceivers. All for $1.00. Springfield Enter-
prises, Box 54-E2, Springfield Gardens 13, N. Y.

DIAGRAMS for repairing radios $1.00, Television $2.00.
Give make, model. Diagram Service, Box 672-PE,
Hartford 1, Conn.

WALKIE-TALKIE. Build wireless portable radiophone
for less than $10.00. Plans for variable frequency and
crystal control types, only 50¢ for both, including
assembly photographs. Springfield Enterprises, Box
54-E2, Springfield Garden 13, N. Y.

TRANSISTOR devices, walkie-talkies, VHF AM-FM
portable radios, wireless mikes, etc. at wholesale
prices direct from our factory. Free literature. Spring-
field Enterprises, Box 54, Springfield Gardens 13, N. Y.

TUBES-TV, Radio, Transmitting And Industrial
Types At Sensibly Low Prices. New, Guaranteed 1st
Quality Top Name Brands Only. Write For Free Cata-
log or Call Walker 5-7000, Barry Electronics Corp., 512
Broadway, New York 12N, N. Y.

DIAGRAMS! Repair Information! Radios—Amplifiers
—Recorders $1.00. Televisions $1.50. Give Make, Model,
Chassis. TV Miltie, Box 101-PE, Hicksville, New York.

WANTED

CYLINDER and old disc phonographs. Edison, Con-
queror, Idelia, and Oratorio models. Berliner Gramo-
phones and Zono-o-phones, Cojumbia cylinder Graph-
ophones, and Coin-operated cylinder Phonos. Want
old catalogues and literature on early phonos prior
to 19419. Will pay cash or trade late hi-fi components.
POPULAR ELECTRONICS, Box 50.

TUBES and equipment bought, sold and exchanged.
For action and a fair deal write B. F, Gensler, W2LNI,
56 Crosby St., N. Y, 12N, N. Y.

CASH Paid! Sell your surplus electronic tubes. Want
unused, clean transmitting, special purpose, receiv-
ing, TV types, magnetrons, klystrons, broadcast, etc.
Also want military & commercial lab test and com-
munications gear. We swap too, for tubes or choice
equipment. Send specific details in first letter. For a
fair deal write wire or telephone: Barry, 512 Broad-
way, New York 12, N. Y. WAIlker 5-7000.

BEFORE You Sell—Check With Rex! Wanted: Sur-
plus military and commercial aircraft electronics.
BC-788, I-152, ARN-7, ARC-1, ARC-3, BC-221, RTAI1B,
ART-13, DY-21, APN-9, transmitters, recelvers, test
equipment, etc. Also Want Electronic Tubes: broad-
cast, transmitting, receiving, Magnetrons, Klystrons,
miniatures, sub-miniatures, ruggedized, etc. For Top
Prices Contact: P. E. Sanett, W6Rex, 1524 S. Edris Dr.,
Los Angeles 35, Calif. Phone: REpublic 5-0215.

INVENTIONS WANTED

INVENTIONS wanted. Patented; unpatented. Global
Marketing Service, 2420 77th, Oakland 5, Calif.

HELP WANTED

EARN Extra Money Selling Advertising Book Matches.
Free Sample Kit furnished. Matchcorp, Dept. EZ-7,
Chicago 32, Illinois.

HIGH Paying Jobs: Foreign, U.S.A. All trades. Travel
paid. Information. Application forms. Write Dept.
21M National, 1020 Broad, Newark, N. J.

TELEPHONE Transmitter. Hand set type. Suitable
for inter-house phones, speakers or any communica-
tion purpose. Delivered two for $1.00. No C.OD.s.
Telephones, Dept. C-829, 1760 Lunt, Chicago 26.

COMPLETE Television sets $11.95. Jones TV,
Rambler Avenue, Pottstown, Pa.

TELEPHONE Extension in your ecar. Answer your
hpme telephone by radio from your car. Complete
diagrams and instructions. $1.25. C. Carrier Co.,
734 15th St., N.W., Washington 5, D. C.

EAVESDROP with a pack of cigarettes.
transistorized radio transmitter. Complete diagrams
& instructions. $1.25. C. Carrier Co., 734 15th St.,
N.W., Washington 5, D. C.

NEW for all Hams and SWL’ers.
Plastic. Attaches to smooth surfaces, windshield,
xmitter, recelver, etc. Only $1.00 Postpaid. Frad
Co., Dept. B2, Box 234, Coshocton, Ohio.

TRANSISTOR, batteryless, pocket radio. No outside
antenna needed. Included free powerful inexpensive
shocker. Both plans 50¢. Houser, Box 108, Pigua, Chio.

ELECTRIC Guitars, amplifiers, parts, wholesale. Free
catalog. Carvin, PE, Covina, California.

POWER Supplies—Made to order for: Receivers,
Transmitters, Hi-Fi's, Transistor circuits, etc. Send
specifications to: ‘‘Custom Design” P. O. Box 43,
Waverly, Iowa.
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BUSINESS OPPORTUNITIES

FREE Booklet “Money-Making Facts” tells mechani-
cally-inclined men how to start sparetime business at
home. Lee Foley Company, Columbia Heights, Min-
nesota.

$60 WEEKLY, spare time—easy! Home Venetian Blind
Laundry. Free book. Burtt, 243¢ BY, Wichita 13,
Kansas.

VENDING Machines—No Selling. Operate a route of
coin machines and earn amazing profits. 32-page cat-
alog free. Parkway Machine Corporation, Dept. 12,
715 Ensor St., Baltimore 2, Md.

PLATE Baby Shoes, jewelry, gifts, bronze and colored
pearl. Free booklet. Thompson, 11029 South Vermont,
Los Ang_elei44£alif.

$200. MONTHLY Possible, Sewing Babywear! No house
selling! Send stamped, addressed envelope. Babygay,
Warsaw 80, Indiana. ]
$100-$200 MONTHLY Possible, addressing envelopes,
posteards, from mailing lists at home. Longhand,
typewriter. Detailed Instructions only 25¢! L. Econ-
omy, Box 1686, Clearwater, Florida.

TAPE RECORDERS

RECORDERS, Tape, Hi-Fi. Wholesale Prices. Cata-
logue. Kerstin. 215 E. 88 St.,, N. Y. C. 28.

POPULAR ELECTRONICS
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TAPE Recorders, Tape. Unusual Values. Free Catalog,
Dressner, 69-02F, 174 St., Flushing 65, Y.

PRE-RECORDED Tapes, Recorders, Accessories, Un-
usual Values, Catalog. Efsco Sales, 270-A Concord
Avenue, West Hempstead, N. Y,

HIGH FIDELITY

FREE Monthly Hi-Fi Bulletin. Write for quotation
on any components. Sound Reproduction Inc., 34
New St.. Newark, N. J. Mitchell 2-6816.

RECORDS from your tapes. Complete high fidelity
recording service. Sample record $1.00. Free informa-
tion. Baron's Sound Recording. Lynden, Wash.

DISGUSTED Of “HI” HI-FI Prices? Unusual Dis-
counts on all your High Fidelity requirements. Write
now. Key Electronics Co., 120 Liberty St., N. Y.6,N. Y.

INSTRUCTION

ENGINEERING Degrees earned by home study. (Res-
idential Courses also available.) Pacific Internation
University, Box 27724-D, Hollywood 27, California.

BECOME Tax Consultant. Graduates earn $3.000 ev-
ery tax season preparing returns evenings. State ap-
proved Union Institute, 68 Hudson, Hoboken 3T, N. J.

LEARN While Asleep! Details free. Research Associa-
tion, Box 610, Omaha.

PIANO Tuning course. Complete self-instruction les-
sons. Also teaches you piano regulating, repairing
and other servicing operations. Wonderful illustra-
tions. Full price only $4.95 postpaid, or C.0.D. plus
postage. Sztisfaction guaranteed or refund. Nelson
Company, 210 South Clinton, Dept. AT-43, Chicago 6.

NOVICE code course, to 8 WPM, $%595. Advanced
course—9 to 18 WPM, $4.95. Both together $9.95. 77
maegnetic recording tape, slow speed (333 IPS). Un-
beatable. Rush your order today to Tapedcode, Box
31-B, Langhorne, Pa.

REPAIRS & SERVICING

ELECTRONIC Kits conscientiously assembled. Lyle
Estabrook, Route 2, Nampa, Idaho.

TELEPHONE Transmitter, hand set type and Ear Cap
receiver inter-house phones, speakers or any com-
munication purpose. Both only $1.00. No C.O.D.s.
Telephones, Dept. D-5, 1760 Lunt, Chicago 26.

MISCELLANEOUS

SONGPOEMS and Lyrics Wanted! Mail to: Tin Pan
Alley, Inc., 1650 Broadway, New York 19, N. Y.

When you order
by mail

please print your name and address
clearly, be specific in your order,
enclose proper amount, allow ample
time for delivery.

February, 1957

Complete Trammg

FOR BETTER RADIO-TV SERCE JOBS

for the complete
2-volume
course

Let these two great Ghirardi training books teach you to
handle all types of AM, FM and TV service jobs by approved
professional memods—and watch your efficlency and earnings
soar!

Each book is a complete service training guide. Each con-
tains the up-to-date data on the methods aad equipment—NOT
a te-hash of old, out-of-date material. Each is co-authcred by
A. A. Ghirardi whose famous RADIO PHYSICS COURSE and
MODERN RADIO SERVICING were, for 20 years, more widely
used for military, school and home study training than any
other books of their type!

THE NEW Ghirardi
RADIO-TV SERVICE LIBRARY

Almost 1500 pages and over 800 clear illustrations show
step-by-step how to handle every phase of troubleshooting and
servicing.

1—Radio and Television Receiver

TROUBLESHOOTING AND REPAIR

A complete guide to profitable professional methods. For the
beginner, it is a comprehensive training course. For the experienced
serviceman, it is a quick way to -‘brush up' on sbecific johs. to
develop improved tlechniques or to fm(l fast answers to puzzling
service problems. Includes invaluable ''step-by-step' service charts,
820 pages, 417 illus., price $7.50 separately.

2—Radio and Television Receiver

CIRCUITRY AND OPERATION

This 669-page volwme is the ideal guide for servicemen who real-
ize it pays lo know what really makes modern radio-TV receivers
“tick'’ and why. Gives a complete understanding of basic cireuits
and circuit variations; how to recognize them at a glance: how to
eliminate guesswork and useless testing in serv.cing them. 117 illus.
Price separately $6.73

Special low price . .. you save $1.25

If broken into lesson form and sent to you as a coursc." you'd
regard these two great books as a hargain at $50 or more!

Under this new offer. you save $1.25 on the price of the two
books—and have (he privilege of paymg in easy installments while
you use them! No lessons to wait for. You learn fast—and right!

= = = = STUDY 10 DAYS FREE! = = = =

Dept. PE-27, RINEHART & CO., Inc.
232 Madison Ave., New York 16, N. Y.

Send banks below for 10-day FREE EXATINATION. In 10
days, I will either remit price indicated (plus postage) or
return hooks postpaid and owe you nothing.

O Radio & TV Receiver TROUBLESHOOTING & REPAIR {Price
$7.50 scparately)

O Radio & TV CIRCUITRY & OPERATION (Price $8.75)
Check here for MONEY-SAVING COMBINATION OFFER
ve $1.25. Send both of above big books at
spcclal pnce of only $13.00 for the twa. (Regular price
%14,25 . . . you save $1.25.3 Payable at rate of 34 plus
postage after 10 days if you decide 1o kecp books and $3 a
month for 3 months until the total of $13.D0 has been paid.

Name ..covvinrenreriesiananes B

City, Zone, Sl'l!,e ....................
Oulsule U.8.4 BO for TROUELESHOOTI\IG & REPAIR;

7.25 for CI'RCUITR\ & OPERATION: $14.00 for both, Lash
(mly. but mony refunded if you return books in 10 days.
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POPULAR

ELECTRONICS

BAR

LAFAYETTE SPECIAL
RADIO CONTROL TRANSMITTER

Completely assembled — tested — and guar-
anteed R/C transmitter. Includes tube and
27.265 MC crystal 6 sect. telescoping an-
tenna. Size:

x 127, Approx. 1 mile
range. Shpg. wt 3 1bs. Less batteries.

Net 19.98

_[afyelte Radio e

165-08 LIBERTY AVE., JAMAICA 33,

include postoge with order

AIN BASEMENT

SAVE ON THESE SPECIAL BUYS OF THE MONTH

ELECTRONIC
COMPLETE KITS
FOR ARTICLES
DESCRIBED IN THIS AND OTHER
MAGAZINES EACH MONTH—
WRITE FOR PRICES

ALGERADIO ELECTRONICS CO.
236 N. Franklin St.  Phone IV 9-0808 Hempstead, N. Y.

RADIO CONTROL Headquarters
For model airplanes, boats, cars, etc. FREE CATALOG "'P,'"

No operator’s license required. FREE—~SEND FOR FCC FORM 505
Garage Door Radio Control Transmitters & Receivers Kit Available.

R/C TRANSMITTER & RECEIVER KIT

2744 Mc. 5 Watt 2-Tube Simple Transmitter & Super-
sens. 2 Tube Simple Receiver—Parts incl. Drilled S 95
Bases Wound Co-l, Res., Cond., SIGMA Relay.

Instruc. , ...
SIGMA 4F RELAV 8,000 ohm 3, BS 6 Reed Relay ..... 14.95
2-6V Rattery Charger Kit $4.95; wured .9
R/C BOOKS: Model Cantrol $%; Raduo Control $1; Handbook 2. 25
CRYSTALS: 27,255 Mec. Petersen Z9A. .$3.98; HOLDER.
2” METERS, 150 MicroA, $3.95. . .. ........... 0-1 Ma. 3. 85
BELAY GONTROL UNIT mcl Senslt:ve 10,000 ohm Sig-
Relay (13/2 Ma) Therma! Bi-
metal Strip, Heating Element, m Z Audio Choke, Mini Al-
nico V Magnet, Neon Lamp, Resistors, Capacltors ...only .99
TUBES: XFG!, RK61, 3A4, 3A5, lAGd 6K4—Translstors .99
Storage Batteries: Mini. 6V, NT6, $2.45; 2V 27A/ Nour o 2.75
Flash STROBOSCOPE 110 V AC, Rar\ge 20- 200 RP/ S 9.85

GYRO ELECTRONICS 325.p CANAL s'r

TU 7, TU 9, TU-10-B, TU-26 Tunlng Unlts
p 195 ea.

Used in the BC-375 traasmit-
ter, but the most ravorahle and
acceptable plece of urplus
gear for obtaining good cheap
useable parts. The TU-10-8
containg three double spaced
transmitting type variable con-
densers of 16, 27, and 7
plate variettes. 3 mica transmitting type micas, 2 isplantite
shaft couplings, antenna coupling switch, two precision vernier
dials, chokes, inductances and other useful parts. Better order
plenty before supplv is exhaust.ed again. Ship. wt. 13 Ibs.
Size 758" x 161%" x 7V 50
PRICE, Usecd, eca. New, ea......... .

ESSE RADIO CO. WEST SOUTH ST.,

42
INDIANAPOLIS 25, IND.

LAFAYETTE SPECIAL
R/C RECEIVER

Completely wired and assembled,
with tube, ready to operate on
exam free 27.266 MC remote con-
trot band. Size: 133" x 1.16/167
x 3”. Weight 3.3 oz. Uses one 1.5

volt and one 45 volt. bnuery. Less
batteries. Shpg. wt., 6 oz

F-208 . —
100 SIXTH AVE louou 10, MASS.,
NEWARK 2, N. ).
NEW YORK, N.Y. o upirip, n ).,

Ilﬂ Federal St
24 Central Ave
139 W Second St

BRONX S8, M. Y., 542 E. Fordham Rd.
tnetude postoge with arder

DON'T MISS THE
HI-FI BARGAINS
ON PAGE 108
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Makes a one man band out of
every harmonica player.

A fine quality, sensitive, crystal
microphone with a high output
especially designed to fit harmon-
icas. May be connected to any

P. A system, or the audio section
of a phonograbh or radio. Installa-
tion 1g simple. Sturdily built and

measures only 15%” L x %” W x
# D. Complete with 7 ft. shield-
ed cable. Dept. PE-L...Net 2.95

~uelle - 165-08 LIBERTY AVE.|
!/w /@11/10 JAMAICA 33, N. Y.

MOVING?

BE SURE PorurLar Erectronics FOLLOWS
YOU. PLEASE SEND YOUR CHANGE OF
ADDRESS TO

PopruLar ELECTRONICS

CIRCULATION DEPARTMENT
64 E. Lake St. Chicago 1, IIl.

EXPERIMENTERS - AMATEURS - HOBBYISTS

We are reducing a targe inventory of brand new vacuum tubes
and this get-acquainted offer is limited to the stock on hand.
15 different electron tubes, including 5” CRT—a $5S0 value for
only $2.95 postpaid in the U.S.A.; two assortments for $4.95.
Order early and we will include “gnant acorn’' (orbital beam
pentode) and famous ‘‘lighthouse’’ tubes. Sample deal of half
a dozen tubes including 3” CRT $1.85 postpaid.

A fortunate purchase enables us to offer you a brand new Navy
RAK.8 receiver; this is the ultimate in “TRF covering the 18-
600 KC frequency spectrum. This is a CW man's dream, and it
cost Uncle Sam about $1600; operates from 115 volt, €0 cycle
AC. Ready to go, and complete with power supply. ... . $89.50
FOB Sacramento. Shipping weight 160 pounds. Write for details,

Write for free government surplus bargain bulletin

JOE PALMER

1440 LAS SALINAS WAY SACRAMENTO, CALIFORN!IA

LITTLE ‘‘JEWEL”
R/C RELAY

The Mighty Mite of the R/C
fleld, Welghs less than % oz.!
gnly %"Hx17/32"Wxl- 1/16"

Highy sensitive—extremely
rugged Pulls at 1.4 Ma—drops
out 1.2 Ma D.C. S.P.D.T. 5000
ohm coil.

BOSTON 10, MASS,. 110 Federal St
@Il€ 100 SIXTH AVE. Mtk e TN

-Z(Z(Il/ NEW YORK,N.Y. o upibd o 1. 139 ¥, Second St

BRONX 58, M. Y., 842 E. Fordham Rd
Rﬂ[/]n m tneclude postage with order

Always say you saw it in—POPULAR ELECTRONICS
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ADVERTISER'S INDEX

ADVERTISER
Acme Model Engnneenng Co.
Advance Spectacle Co., inc.
Algeradio Electronics Co.
Allied Radio Cor

Apparatus Devclopmc‘n! Co.
Ashe Radio Co., Walter.
Audak Company . .
Audel Publishers

Bailey Technical Schools. .......
Bell Telephone Laboratories. ...

pPavid Bogen Co., Inc. ...
British Industries Corp, .
Burstein-Applebee Co, ..

Canadian Institute of Science and Technology Limited. . ... 117
Candler System Co, ..... .. e PR 3

Capitol Radio Engnneerlng lnshtute
C. B, S, Hytron................
Central Techmcal Institute op
Cisin, Harry G. ......
Cleveland lnsh!ute of Radio Eicctronics.
Columbia Records . ...................
Coyne Electrical School. .. ... .. ... ... ........... S,

DeVry Technical Institute. ... ... ... .. . R .11

Electra Straford Record Co. ... . ...
Electro-Voice . ............,....
Electronic Instrument Co., In
Electronic Measurements Corp. .
Embry-Riddle School of Aviation.
Emig School of Electronics. g =
Esse Radio €0, .............uuus

Fair Radio Sales...............

Fairchild Recordmg Equlpment Co. 113
Gardiner Electronics Co. . .............. § onp 3 L..117
Garfield Co., Oliver. .. .. .. ...... - - 31
Gonset Company . .............. L1117
Grantham School of Electronics. .. 128
Gray Resgarch & Developmen! Co. 106
Greenlee Tool co Py . 106
Gromm e e . 1}
Gyro Electronics . ............ 11 sl 128
Hallicrafters -

Hawkins Co., P, e s 17
Heath Company. . » ok fd B 91. 92, 93
Hershel Radio Co. ................ iedal -t limpus e 36

Indiana Technical College. . ... ..
Indianapolis Electronic School
Instructegraph Co.
International Corres
International Rectifier Corp.
Interstate Training Service.

Jackson Electrical Instrument Co.
Johnson Co., E. F. .....

Karlson Associates .......
Kester Solder ......

tMB Box Chassis.
Lafayette Radio -
Lektron SPE&:!altles .

McGraw-Hill Book Co.
Microphone -
Midway Company .
Milter, Gustave ..
Milwaukee School of Engmeermg . D .
Morrow Radio Mfg. Co. e o3 ‘110
Moss Electronics Distributing Co., Inc.,.123, 3rd & 4ath Covers

National Radio lnstltuw . .99, 100
National Schools L .19, 122
Newark Electrlc Co P . ...104
North American Phllllps Co‘, inc. PR ‘ 12

Ortho-Sonic Instrument Inc. ...........

Pacific Statns University .
Palmer, Joe .............
Ph.ladelphla w:reless Technical
Port Arthur College. ... . .
Progressive ‘‘Edu-Kits,"" I'ne.

Institute . . .

Quality Electronics

RCA Institutes . ..
Radio TV Training soc
Raythcon Manulacturung Co

s
Rockbar (:orpcratuon

Shure Brothers ......... . . . ia't 16
Springfield Enterprises ! We'n 114
Stanley Electronics Corp. C 10s
TAB . 5w vy B = g Eee @ e 6 - T . aas 131
Telephone Ropalr & Supply CD. i 103
Trans-Kit Elcctronics . e 113
Triplett E|ectr|c Instrument Co. e 29
Tube Mart, 121
Turner Radio COmpany 117
Universal Television Schools. . 4 116
Unwersnty Loudspeakers " 102
Air Force s . 37

Utah Radio Products . ...101
V. S, 1. Televisi . . 120
Valparaiso Tech e - ™ & ...118
Video Electronics Co. .. .. .... S | NI ....94, 107
Western Radio ..116, 122, 126
Whitehall Pharmacal - .-.124
World Radio Labs. .. . 127
Wuerth Tube Saver . -114
| Xcelite, Inc. ............ . 112
YMCA Trade Schools. . .. > . olo 7 124
Zenith Stamp Co, . P FRren TR C 6 118

WRITE FOR NEW BONUS CATALOG

KITS! KITS!

Each ''TAB' Kit Contains the Finest Selection of Top
Quality Components in the Most Popular Values & Sizes

Vel L O T s [,
EXTRA! Freo it rin, Each

2% Precision Resistors 25 Power Resistors
10 Switches 65 Mica Condcnsers
25 Knobs S Crystal Diode
75 Carbon Res.storl. 250 ft. Hook Up ere, Asst'd
36 Panel La 100 Fuses
10 Ele:trolytlc COndl 35 Ceramic_Condenserg
15 Volume Controls 10 Rotary sw:tches
25 Tube Sockets 6 Crystal
50 Tubular Condensers €0 Inducwrs & Coils
500 Lu & Eyelets 5 Microswitches
10 Bathtub oil Cond £ 10 wheat Lamps

Ilbs. Surprise Package *in Plastic Box

10 Transmit Mica t:ond'n

40 Insulators
1,000's OF SATISFIED EACH 99c
CUSTOMERS KIT ONLY.....
Every Kit Sold on "'TAB'' Money Back Guarantee

NEW "'TABTRON'' SELENIUM RECTIFIERS
FULL WAVE BR
Dated—One Year Gudranfee
18VAC/14VDC—1 Amp. $1.40; 2A $2.00; 3A $2.90;
4A $3.50; 64 $3.95; 1 i0A $5.85; 124°$7.

3 .25,
LT @ 8 AMP DC PARTS PACKAGE, CONTAINS BRIDGE
RECTIFIER 5 18 to 24V/BA (5 _Ib) TRANS. 115 VAC INPUT,
$20 Value. Delivers 14 to 20 vDC, ldeal R.R....SPECIAL $11

NEW VARIABLE 0 to 6 & 12 VOLT/12 AMP

DC Filtered Power Suppl%
Battery Eliminator, Charger, Model R, Flater,
Aifcraft, Marine or any DC requirement. Extra
Hvy. duty Selenlum Rectified. 2 meters V
Designed for cont. service & u 20 amps inter-
mittent overload. Input 113 VAC, 60 Cy.
MODEL T612V12AC ........c000......-$33.00

*'TAB'* FINEST HI-FI RECORDING TAPE
7" Reel~—1200 Ft. Per Reel $] 4 Lots
Sold on Money Back Guarantfee of 12
Highest quauty HIi-Fi Precision Coated & Slit. Fa- )
mous maker’s quality tape, Constant output. Ilouse FREE. Splice

REE. Freq. 742 IPS. 40-15KC, Oxide Wnd In
F Freq. 742 @ $1.59 ea; 3/$1.50 ea.

TUBES i, uronises?
OUR 12TH YEAR IN BUSINESS

0A2 .70 6AQS .45 654 A4S 12aX4 .70
0z4 .42  6ASS .75 65A7 .4z 12AX7 55
1B3 60 6GAT6 .35 6SH7 .aC 12BH7 .65
L4 .40 6AU4 .78 22{(7_’ .45
154 64 6AX4 .60 65L7 .55 C1028 S!
185 J40  6BAG .as 70
iT4 .49 6BCS .45 ‘68
U4 .45  6BE .45

40 6BF5S 50
1X2A .60 6BG6 1.12
2v3 75 6BK 75
3A4 .48 68LY .80
3aS 75 6BN6 .65
3Qa .45 6BQS 90
3va .55 68Q7 S
5U4G .42 6Ca 3s
5Y3G .85
6AB4 .40 2D21 7s
6ACT .64

6AH4 Q ;
6HE las
s8P1  1.75| eJs 38
618 ‘as

6AHG .85 6K& .39 77 .40
6AKS 82 6K7 35 12Av6 .35  117L7/N7
6ALS 38 6L6 .65  12av7 (7% 1.7s

INFRARED SNOOPERSCOPE
See In Dark Tube
SELECTED, GTD & TESTED (or resolution. 1st
class image converter viewing tube. Hi-sen-
sitivity simplified design 27 dia. Willemite
screen—Hi-Resolution. ube & Data,

“TAB’ SPECIAL..... - @ $4.75; 2 for 39
MODEL PS2003, Snooperscope Doubler Power Supply. Less
CHASSIS . ....:vovvessaasosvsvarssssaannsnnsansaae.$l13.98

NEW '"'TABLITE'® ELECTRONIC FLASH KITS
AC & Battery Operation Inbuilt

All in One Camera Case
MODEL 400B, 80 Watt Sec'd; color 75+; B&W
225+, Recycles 2 Sec'd. 28
Fao'i2) 515 VOLT BATTERIES.,

Write for Details & Speclfications

TERMS: Moncy Back Gtd. {(cost of

“ ,, mdse, only), $5 min. order F.0.B.
N.Y.C. Add shpg. charges or for
€.0.D, 259 Dep. Tubes Gtd, via
R-Exp. only. Prices shown are sube
Jject to change,

Dept. 2PE7, 111 Liberty St., N.Y. 6, N.Y., Rector 2-6245

February, 1957
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Superior’s new Model
670-A

Built-in ISOLATION TRANSFORMER reduces possibil-
ity of burning out meter through misuse.

ADDED FEATURE:

SUPER-METER

A combination VOLT-OHM MILLIAMMETER PLUS Capacity

Reactance, Inductance and Decibe! Measurements.
SPECIFICATIONS:

D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Vo!ts
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes
RESISTANCE: 0 to 1,000/100,000 Ohms 0O to 10 Megohms

CAPACITY: 001 to 1Mfd. 1 to 50 Mfd. (GOOD-BAD scale for checking
quality of electrolytics)

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries
DECIBELS: —6to +18 +14to +38 + 34to +58

The Model 670-A comes housed
in a rugged crackle-finished
steel cabinet complete with

test

leads and operating

instructions.

$2840

i MOde' V 1 | M E
TV-50 &

[~ A versatile all-inclusive GENERATOR which pro. ====—y
vides ALL the outputs for servicing:

CROSS_ HATCH GENERA-
TOR: The Model TV-50
Genometer will project
a cross-hatch pattern on
any TV picture tube. The
pattern will consist of
non-shifting, horizontal
and vertical lines inter-
laced to provide a stable
cross-hatch effect.

DOT PATTERN GENERA-
TOR (FOR COLOR TV): Al-
though you will be able
to use most of your reg-
ular standard eguipment
for servicing Color TV,
the one addition which
is a “must” is a Dot
Pattern Generator. The
Dot Pattern projected on
any color TV Receiver
tube by the Model Tv-50
will enable you to ad-
just for proper color
convergence.

A.M. Radio e

Black and White TV o

F.M. Radio e

Color TV

Amplifiers

R. F. SIGNAL GENERATOR: The Model
; TV-50 Genometer provides complete

coverage for A.M. and

ment. Generates Radio Frequencies
from 100 Kilocycles to 60 Mega-
cycles on fundamentals and from 60
Megacycles to 180 Megacycles on

powerful harmonics.

MARKER GENERATOR:
The Model TV-50 in-
cludes all the most fre-
quently needed marker
points. The following
markers are provided:
189 Kc., 262.5 Kc., 456
Kc., 600 Kc., 1000 Kc.,
1400 Kc., 1600 Kc., 2000
Kc., 2500 Kc., 3579 Kc.,
4.5 Mc., 5 Mc., 10.7 Mc.,
(3579 Kc. is the color
burst frequency).

v Marker Generator

F.M. align.

ometer

BAR GENERATOR:
The Model TV-50
projects an actual
Bar Pattern on any
TVReceiverScreen.
Pattern will con-
sist of 4 to 16
horizontal bars or
7 to 20 vertical
bars.

7 Signal Generators in One!

. F. Signal Generator for A.M. s Bar Generator
. F. Signal Generator for F.M.
udio Frequency Generator

¥ Cross Hatch Generator
+ Color Dot Pattern Generator

VARIABLE AUDIO FREQUENCY
GENERATOR:
a fixed 400 cycle sinewave
audio, the Model TV-50 Gen-

In addition to

provides a variable

300 cycle to 20,000 cycle
peaked wave audio signal.

THE MODEL TV -50
comes absolutely
complete with
shielded leads and
operating instruce
tions.

$4750

SHIPPED ON APPROVAL
NO MONEY WITH ORDER —NO C 0.D.
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For the first time ’ ONE TESTER

PROVIDES ALL THE SERVICES LISTED BELOW!

New Model
Superior’

v/CAPACITY BRIDGE SECTION

4 Ranges: .C0001 Microfarad to .005 Microfarad; .001 Micro-
farad to .5 Misrofarad; .1 Microfarad to 50 Microfarads; 20
Microfarads to 1000 Microtarads. This section will also locate
shorts, and leakages up to 20 megohms. And finally, this sec-
tion will measure the power factor of all condensers from .1
to 1000 Microtarads. {Power factor is the ability of a conden-
ser to retain a charge and thereby fitter efficiently.)

v'RESISTANCE BRIDGE SECTION

2 Ranges: 100 chms to 50,000 ohms; 10,000 ohms to 5 meg-
ohms. Resistance can be measured without disconnecting
capacitor connected across it (Except, of course. when the
R C combinutiom is part of an R C bank.)

As Design Engineers,
to say that the Mode
combination uni

i u it is comp ¥ e
tgs?:flgi‘:. fv‘tllt;‘,o agi‘t‘er you hecome acquainted with

its mnltiple services, be your most frequently used
instrument. s. LITT
L. MELENKEVITZ

o S il A
L e e

A e o gy S

Specification

IT'S A

CONDENSER BRIDGE

with a range of .00001 Microfarad to 1000 Microfarads
(Measures power factor and leakage too.)

17's A

RESISTANCE BRIDGE

with a range of 100 ohms to 5 megohms.

IT'S A

SIGNAL TRACER

which will enable you to trace the signal from antenna to
speaker of all receivers and to finally pinpoint the exact
cause of trouble whether it be a part or circuit defect.

IT’S A

TV ANTENNA TESTER

The TV Antenna Tester section is used first to determine
if a “break’ exists in the TV antenna and if a break does
exist the specific point (in feet from set) where it is.

S
v/SIGNAL TRACER SECTION

A built-in high gain pentoae voltage amplifier. plus a diode
rectifier, plus a direct coupled triode amplifier are comkined
to provide this highly sensitive signal tracing service. With
the use of the R.F. and A.F. Probes included with the Model
76, you can make stage gain measurements, locate signal
Joss 1n R.F. and Audio stages, localize faulty stages, locate
distortion and hum, etc. Provision has beem made [or use of
phones and meter if desired

v'TV ANTENNA TESTER SECTION

Loss of svnc., snow and instability are onlv a few of the
faults which may be due to a break in the antenna, so why
not check the TV antenna first? The Model 76 will enable
vou to locate a break in any TV antenna and if a break does
exist, the Model 76 will measure the location of the break in
feet from the set terminals. 2 Ranges: 2’ to 200’ for 72 chm

coax and 2’ to 250" for 300 ochm ribbon.

Model 76 comes complete with all
accessories including R.F. and
A.F. Probes: Test Leads and op-
erating instructions. Nothing
else to buy . Y .Only

HIPPED ON APPROVAL
NO MONEY WITH ORDER — NO €. 0.D.

We invite you to try before you
buy any of the models described

MOSS ELECTRONIC DISTRIBUTING CO., INC.

on this page, the preceding Dept. D-321 3849 Tenth Avenue, New York 34, N. Y.

page and the fcllowing pages.

If aft 10 day trial R
coripleer'ecl,y sa'ﬁsuged”:ndyzl;c?‘;: Please send me the units checked. | ogree to pay down payment within

10 days and to pay the monthly balance as shown. It is understood there
will be no finance or interest charges added. It is further understood that
should | fail to make payments when due, the full unpaid balance shall

to keep the Tester, you need
send us only the dewn payment
and agree to pay the balance

due at the monthly indicated
rate.

NO INTEREST

OR FINANCE
CHARGES ADDED!

1f not completely satisfied, you
are privileged to return the Tester
to us, cancelling any further
obligation.

SEE OTHER
SIDE

CUT OUT AND MAIL TODAY! ’

become immediately due and payable.

] Model TW-11. .. Total Price $47.50
$11.50 within 10 days. Balance
$6.00 monthly for 6 months.

] Model TV-12...Total Price $72.50
$22.50 within 10 days. Balunce
$10.00 monthly for 5 months.

] Model 76 . .

[ Model 670-A .. Total Price $28.40
$7.40 within 10 days. Bajance $3.50
monthly for 6 months. 1

] Model TV-50...Total Price $47.50
$11.50 within 10 days. Balance
$6.00 monthly for 6 months.

. Total Price $26.95

$6.95 within 10days. Balance $5.00
monthly for 4 months.

Name

Address

City

Zone State__

All prices net, F.O.B,, N.Y.C.

WWW akherieaniadiahictory com
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Superior’s New
Model TV-12

TESTING TUBES

e EMPLOYS IMPROVED TRANS-CONDUCT-
ANCE CIRCUIT. An in-phase signal is im-
pressed on the input section of a tube
and the resultant plate current change
is measured. This provides the most
suitable method of simulating the

manner in which tubes actually
operate in Radio & TV receivers,
amplifiers and other circuits. Ampli-
fication factor, plate resistance and
cathode emission are all correlated in one
meter reading. « NEW LINE VOLTAGE ADJUST-
ING SYSTEM. A tapped transformer makes it
possible to compensate for line voltage varia-
tions to a tolerance of better than 2%.
= SAFETY BUTTON — protects both the tube
under test and the instrument meter against
damage due to overload or other form of im-
proper switching. ¢ NEWLY DESIGNED FIVE

ALSO TESTS TRANSISTORS!

TRANS-CONDUCTANCE

TUBE TESTER

POSITION LEVER SWITCH ASSEMBLY. Permits
application of separate voltages as required
for both plate and grid of tube under test, re-
sulting in improved Trans-Conductance circuit.

TESTING TRANSISTORS

A transistor can be safely and adequately
tested only under dynamic conditions. The
Model Tv-12 will test all transistors in that
approved manner, and quality is read directly
on a special "transistor only" meter scale.
The Model TV-12 will accommodate all tran-
sistors including NPN's, PNP's, Photo and Tet-
rodes, whether made of Germanium or Silicon,
either point contact or junction contact types.
Model TV-12 housed in hand- $ 50
some rugged portable cabi-

net sells for only

Superior’s new Model TW-T1 STANDARD PROFESSIONAL

TUBE TESTER

e Tests all tubes, including 4, 5, 6, 7, Octal,
Lock-in, Hearing Aid, Thyratron, Miniatures,
Sub-miniatures, Novals, Sub-minars, Prox-
imity fuse types, etc.

Uses the new self-cleaning Lever Action
Switches for individual element testing. Be-
cause all elements are numbered according
to pin-number in the RMA base numbering
system, the user can instantly identify which
element is under test. Tubes having tapped
filaments and tubes with filaments terminat-
ing in more than one pin are truly tested
with the Model TW-11 as any of the pins
may be placed in the neutral position when
necessary.

The Model TW-11 do=s not use any combina-
tion type sockets. Instead individual sockets
are used for each type of tube. Thus it is
impossible to damage a tube by inserting
it in the wrong socket.

Free-moving built-in roll chart provides com-
plete data for all tubes. All tube listings
printed in large easy-to-read type.

elements and loose internal connections.
EXTRAORDINARY FEATURE
SEPARATE SCALE FOR LOW - CURRENT TUBES

stricted to a small portion of the standard
scale. The extra scale used here greatly
simplifies testing of low-current types.

The Model TW-11 oper-
ates on 105-130 Volt 60
Cycles A.C. Comes
housed in a heautifu!l
hand-rubbed oak cabi-
net complete with port-
able cover.

o NOISE TEST: Phono-jack on front panel for plug-
ging in either phones or external amplifier will
detect microphonic tubes or noise due to faulty

Previously, on standard emission type tube-fI :
testers, it has been standard practice to use
one scale for all tubes. As a result, the cal-fff '

ibration for low-current types has been re- %

$4750

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.
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FIRST CLASS
Permit No. 61430
New York, N. Y.

BUSINESS REPLY CARD
No Postage Stamp Necessary if Mailed in the U. §.

VIA AIR MAIL

POSTAGE WILL BE PAID BY — E '
MOSS ELECTRONIC DIST. CO., INC. —
3849 TENTH AVENUE —_—

NEW YORK 34, N.Y. E l

WWW. atmeisaeatadioRistery.com

We invite you to try before you
buy any of the models described
on this and the preceding pages.
If after a 10 day trial you are
completely satisfied and decide 1o
keep the Tester, you need send us
only the down payment and agree
to pay the balance due at the
monthly indicated rate. (See other
side for time-payment schedule
details.)

I
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|

|

|

|

| NO INTEREST

| OR FINANCE
: CHARGES ADDED!
]

i

i

I

]

|

[ ]

[ ]

]

| |

If not completely satisfied, you are
privileged to return the Tester to us,
cancelling any further obligation.

SEE OTHER
SIDE

‘CUT OUT AND MAIL TODAY!


www.americanradiohistory.com

