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BURTON BROWNE/New York

YOURS FOR ONLY $12.95 DOWN

Most versatile all-wave receiver! Portable; AC/DC/Battery operation. Thrill to radio
shows from world wide points. Hear messages from ships at sea, planes in flight! Excel-
lent for boatsmen, businessmen, travelers, armed forces personnel, outdoorsmen, hob-
byists, and for forcign language broadcasts. Use it at home or away . . . indoors or out.
Five band coverage: Enjoy hours of fun listening to standard broadcasts, shortwave
programs, amateur (ham) conversations. Also DF beacon service for marine use.

Receives voice or code, salt spray tested, two antennas, provisions for National's
RDF-66 direction finder accessory for marinc use. Two-tone gray finish, chrome trim.
Weighs only 16 lbs. (less batteries), 12-5/16" x 9-11/16" x 10",

* Only $12.95 down

Up to 20 months to pay at most receiver e )
distributors. a Ion

< Suggestefi price:l$129.95'* . S T
** Prices slightly higher west of Rockies and

outside U. S. A. 5.% %M/é ¥4

Malden 48, Mass.
NC-188: National's new budget-priced general to pay at most receiver distributors. Suggested
coverage receiver . .. ideal for short wave and price: $159.95 prices slightly higher west of
amateur listening. $15.95 down, up to 20 months Rockies and outside U. S. A.
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You Practice

~SERVICING

with Kits | Send You

Nothing takes the place of PRACTICAL
EXNPERIENCE. That's why NR1 training
is based on LEARNING BY DOING. You
use parts I send to huild many circuits
common to Radio and Television. With
b\ my Servicing Course you build the
{ modern Radio shown at left. You
build a Multitester and use it to help
make $10, 15 a week fixing sets in
pare time while training. All equip-
ment is yours to keep. Coupon helow will
bring hook of important facts. It shows
other equipment you build.

i@ TELEVISION

. .
i Making Jobs, Prosperity
1" 25 million homes have Television
sets now. Thousands more sold
every week. Trained men nceded
to make, install, service TV sets,
About 200 television stations on
the air. Hundreds more being built.
Good job opportunities here for
4 quulified technicians, operators,etc.

N.R.l. Training Leads to

Good Jobs Like These

| TRAINED M G Crer e
THESE MEN

nician, Chief
Operator, Power
“] have pregressed very rap- Monitor, Record-
idly. My present position is bair ing Operator,
Studio Supervisor with Remote Control Operator. SERVIC-
KEDD Talevision, Wichi- [NG: Home and Auto Radios, Televi-
_é;;;ih"v?j‘:i:amme sion Receivers. FM Radios, P.A. Sys-
' " " tems. IN RADIO PLANTS: Design
Assistant, Technician. Tester. Serv-
iceman, Serviece Manager. SHIP
» " AND HARBOR RADIO: Chief
2, Operator. Radio-Telephone Opera-
‘ tor. GOVERNMENT RADIO: Op-
o erator in Army. Navy, Marine Corps,
Racio and Television since Forestry Service Dispatcher, Airways
B cruduating. Have my own  Radio Operator. AVIATION RADIO:
business on Main Strect.”—  Transmitter Technician, Receiver
Joe Truvers, Asbury Park,  Technician, Airport Transmitter

< Nefcrer: Operator. TELE- -
VISION: Pick-up
Operator, Tele-
vision Techni-
cian, Remote p
ControlQperator. b Y

A
“Fix secs part time in my
shop. Made about $500 first
three months of the year.
Could have more but this is
about &ll 1 can hardle.”—
Frank Borer, Lorain, Okic.

“I've come 1 long way in

“l didn't know a thing
about Radio. Now have a
good job as Studio Engi-
neer at KMAMJ." — Bill
Delzell, Central Citv
Nebraska.

Mail Today-Tested Way toBetterPa

5 =, Wabnsh Ave.. Chiecago 3, 11l  Secund-class

19: at 1
Depariment, Oltawa, Canada. as second-class matier. SUBSCRIPTION FATES: One vear U.S. and possessions, and Canada §4.00;
FancAmeriean Union countries $4.50, -

Train You ot Home in Spare Time

RADIO-TELEVISION Technician

POPULAR ELECTRONICS is published monthly by Ziff-Davis Publishing Company. William B. Ziff, Chainman of the Board (I946-
5 34 3

You Praciice

ADCASTING

with Kits | Send You

As part of my Communications Course
1 send you parts to build low-power

Broadeasting Transmitter at left,
Useit to get practical experience. You
put this station “on the air” . . . per-
form procedures demanded of broad-
casting station operators. An FCC
Commercial Operator's License can

¥ be vour ticket to a bright future. My
= Communications Course trains you
to get your license. Mail coupon
Book shows other.equipment you

build for practical experience.

Americas Fost Growing Industry
Offers You Good Pay, Success

X ’ g Training PLUS opportunity is the PERFECT COM-
‘ BINATION for joh security. advancement, When times

N

are good, the trained man makes the BETTER PAY,

4 gets PROMOTED. When jobs are scarce, the trained

5 k. smirn, presidens Man enjoys GREATER SECURITY. NRI training can

Nationol Rodis tastitwte help assure vou and your family more of the better

washingren. B. €. things of life. Radio is bigger than ever with over 3,000

Our 40th Year broadeasting stations and more than 115 MILLION
sets in use, and Television is moving ahead fast.

Start Soon to Make $10, $15 a Week Extra Fixing Sets

My training is practical, complete; is backed by 40 years of suceess training
men at home. My well-illustrated lessons give you basic prineiples you need
and my skillfully developed kits of parts *‘bring to life” things you learn
from the lessons. I start sending you special booklets the day you enroll,
that show you how to fix sets. Mulfitester you build with my parts helps you
discover and correct set troubles, helps you make money fixing neighbors’
sets in spare time while training. Many make $10, $15 a week extra this way.

Mail Coupon — Find Out What Radio-Television Offer You

Act now to get more of the good things of life. I send actual lesson to prove

NRI home training is practical, thorough. My 64-page book “How to be

a Success in Radio-Television” shows what my graduates are doing and

earning. It gives important facts about your opportunities in Radio-

W Television. Take NRI training for as little as

AVAILABLE $5 a month. Many graduates make more than
to all qualified

the total cost of my training in two weeks.

Mail coupon now to: J. E. SMITH, President,
VETERANS Dept. 9FD4.  National Radio Institute,

Washington16, D. C. @ 1
UNDER‘ ,G,-Aly BILLS Qur 40th year. o

NATIONAL RADIO INSTITUTE,
Dept. 9FD4, Washington 16, D. C.
Mail me Sample Lesson and 64-page Book, FREE.
{No salesman will call. Please write plainly.)

- ACCREDITED MEMBER HATIONAL HOME: STUDY COUN
e P R L L DL L LRl

postage paid at Chicago. 1llinois. Authorized Dby Post Office 3

all other foreign eountvies, $9.00.
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VOLUME 10

_ i 2
NUMBER 6 Aing O

“Bonus" Feature

Stereo Records: Fad or Fulfillment?. ... ... . ... .. . .. Sidney Norinsky
!f you've been confused about the quality and value of stereo records,
here's a l6-page article that should clear away much of the confusion.

Special Feature
Build a Citizens Band Transceiver....... . .. .. Donald L. Stoner, WETNS
The Class D Citizens Band allocation made by the FCC opens the air

waves to_everyone. You can get on the air fast with this semi-kit
"Walkie-Talkie."

Electronic Construction Projecis

“Q-Square” Transistor Generator. ... ........ .. . M. Revzin, W2MY|
Transistorized Metal Detector. ., .......... ... ... ... .. Rudolf F. Graf
Foolproof Pilot Light............ ... . . .. .. LY Brian Desind, K3GBT
Finding Capacitor Values..... ... ... ... ... . .. . Ronald Wilensky
Build the “Trans-Pack”.................... ... ... .. Don Lewis

Audio and High Fidelity

Patio Hi-Fi Extension Speaker..... A ) ) 0 ERn o g Lou Garper
Build a Record Changer Kit................ ... ... ... .. .. .~

Electronic Features and New Developments

Radio Waves, Sunspots and Planets. .. .. ... .. .. Saunder Harris, WINXL
Nuvistors and Micro-Modules. ... ... ... ... ... .. .. . . . .

Hams Go Video.................... ... .. ... ... ... ... . Art Zuckerman
Log All Continents on the Broadcast Band. .. .. Glen H. Kippel, WOWPO
Short-Wave Monitor Registration......... ... .. .. .. . ... "~~~
Build a 90-Watt Transmitter. .. ... ... ... ... ... .. . ... .. ... ..
Departments

Notes from the Editor........ ... ... ... ... ... .. . .. .. .. .. Oliver Read
Letters from Our Readers....... .. B R G T AT e d el e 6 e B
POP’tronics Bookshelf. ... .. .. ... .. . ... ... . . . . . ... .. ... .. . ..
New Products....... .. ... . . ... ... .
Tips and TeChNiQUES, w mpbimis 750 5 mmb 5010 ol bw end onn v Bm 525 1 21 CieTer 0 S e
Among the Novice Hams. . ........... ... .. .. .. Herb S. Brier, WIEGQ
Transistor W OPICS 35 ear i bmins Wla . sia e 5 m mgean 2 e ey o g Lou Garner
Aften  (CHABSI . 23 e i mm i, arseme e S ulg g S e B o
Short-Wave Report.................... e s Hank Bennett, W2PNA
Carl and Jerry. g A LD b e Bine B 4 cme I T YT, John T. Flye, W9EGV

Copyright © 1959 by ZIFF-DAVIS PUBLISHING COMPANY. All rights reserved.
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Can you think faster
than this Machine?

Be careful before you answer. GENTAC®
the first electrical brain construction kit is
equipped to play tic-tac-toe, cipher and en-
cipher codes, convert from binary to decimal,
reason in syllogisms, as well as add, subtract,
multiply and divide. Specific problems in a
variety of fields—actuarial, policy claim set-
tlement, physics, ete., can be set up and solved
with the components. Connections are solder-
less and are eompletely explained with tem-
plates in the manual. This covers 125 circuits
and shows how new ones can be designed.

You will find building and using GIENI-
ACS @ a wonderful experience; one kit user
wrote us: “this kit has opened up a new
world of thinking to me.” You actually see
how computing, problem solving, and game
play (Tic-tac-toe, nim, ete.) can be analyzed
with Boolean Algebra and the algebraic solu-
tions transformed directly into circuit dia-

Control Panel of GENIAC
set up to do a problem
in space ship engineering

grams. You create from over 400 specially
designed and manufactured components a
machine that solves problems faster than you
can express them.

Schools and colleges, teachers of science or
math, engineering, philotophy or psychology
will find these excellent demonstrators of cir-
cuitry solutions in symbolic logie, theory of
numbers, cybernetics, and automation.

Note: Teachers take advantage of our
10% discount to educational institutions and
for group purchases.

Send for your GENIAC ® kit now. Only
$19.95 with over four hundred components
and parts, fully illustrated manual and wir-
ing diagrams. We guarantee that if you do
not want to keep GENIAC after two weeks
vou can return it for full refund.

A MACHINE THAT PLAYS

NIM

Yes every GENIAC ® comes complete with
the materials and circuits for wiring up a
machine that plays NIM. No extra charge.
See article in January Popular Klectronics.

NEW-—A MACHINE THAT COMPOSES

MUSIC

Our amazing machine that composes music was
designed by one of the people (a sixteen year old
boy) who bought the GENIAC 4 to learn how to
design computers. Use it 1o inake up your own
tunes automatically with the GENIAC @& computer
kit, 1959 Model,

Some Firms and Institutions
that have ordered GENIAC:

Other machines you can build with your
1959 Model GENIAC ® Computer Kit.

Muchine for a Shace Xhip's Airlock-—Npeetul Combination Lock Adding-subtract
ing-mulitiplying and dividing machines —Conmbuari and reasoning machines—intel
3 ligenee testing machines  Uranium Shibment and the Space irate Machine to
Qe”lmsi-r?g';i]m;;s d WZ”e" 'V} Clarke play Tie-Tac-Toe- Translator trow binary 10 deciwal and dozer oihers.
n-Ran ssociates
In;eursr;::sc;nal Barnard College What Comes With Your 1959 Model GENIAC?
Machines Wes\‘lng_house [tack, shown in pictnre; parts tray: guaranteed long lasting American Manufacture
Wheeldex Mfg. Co PhElectnc lm-hs.I pux"uT].nn sockits; .\1)' ial wiptrs and contacis: tools, batiery; uniyuely de-
M. g illips signed holder plus seven lel public
M?:nuel Missionary Laboratories tions including: 61 T'age ( NIAC manual;
GENIACHE Wird Vi ams; Deginners Ma
Los O/g\lneggeeles Genersl |nsurapce fur :?1§(1)L1’>‘(\:111)\l\/l)]\g> Ilumgll:“m or ‘.’:m.]t‘\ )r\\'l«\xll',”.mztl' K]-_only
public Schools Co. of America cireults: GENIACT Spudy Guide the cqubalent
Lafayeﬁe Radio of a full course in computer tundamentals, lists
Kancas State additional reading: and exclusively in 14 Model
iversi Rohr Aircraft Co G g he UL E g ILACK el AU TR L
Unlver§|7y i ¢ ’ - GLNTAL Symbalie Logic and Cirenits Design
Duke University Albert Einstein ¥ Claude Shannon
Corai Gables Medical College T‘L‘NU for your l:l-?\'l.}(‘ 0 now. At nn\il,\l")sil.",ﬂﬁ
Bell Telephone Naval Research a bargain.  Comes complete with over 00 paris (Add $1.00 W. of Miss.
f . and componems. 7 Dlooks I nials, WWe guur- .
Laboratories Laboratories antee that if vou de not w 10 keep GENTAC $2.00 Outside U. S.)
after two weeks You can veturn it for fuil refund.

OLIVER GARFIELD CO., INC.
DEPT. PE-69 108 E. 16th STREET NEW YORK 3, N. Y.

June, 1959 5
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OLIVER READ, WIETI
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‘Technical Editor
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POPULAR

ELECTRONICS

World’s largest-selling Electronics Magazine

This month’s cover photo
courtesy of Electron Corp.

COMING NEXT MONTH

POPULAR

ELECTRONICS

(ON SALE JUNE 23)

Our July cover will picture a radio-equipped heli-
copter hovering over the jam-packed traffic on the Los
Angeles Freeway. This helicopter keeps the motorists
below abreast of the latest traffic information. A fea-
ture article describes how the “radiocopter” helps the
harassed drivers.

In July many a young man’s fancy turns to boats. So
POPULAR ELECTRONICS will feature a special 32-page
section devoted to marine electronics. If you’re a small
boat owner, you'll find this section chock full of helpful
information. (See pages 122 and 123 of this issve for
more data.)

For those who like to listen to Police and Fire Deport-
ment calls on the short waves, complete construction
plans for a “Police Special’” 30-50 mc. recciver will be
given.

SUBSCRIPTION SERVICE: Forms 3879 and all subseription correspondence should be addressed to Circulation Department, 434 South
Wabash Avenue, Chicago 5. !linois. Please allow at least four weeks for change of address. Include your old address as well as

new—enclosing if possible an address label from a recent issue.

CONTRIBUTORS: Coantributors are advised to retain a copy ol thelr manuseripts and illustrations. Contributions should be mailed to the
New York Editorial Office and must be accompanied by return postage. Contributicns will be handled with reasonable care. but this
magazine assumes no resPonsibility for their satety. Any copy accepted is subject to whalever adaptations and revisions are neces-
sary to meet the reQuirements of this Publication. Payment covers all author's, contributor's and contestant’s rights. titles, and interest

in and to the material accePted and will be made at our current rates uPen acceptance. All Photos and drawings will be considered
&5 part ot material purchased.
6 POPULAR ELECTRONICS
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Prepare in Spare Time At Home for a

JOB THAT PA

REAL MONE
« TELEVISION-RADIO-ELECTRONI

Many DeVrydtrained men who now hold good jobs paying real money were once looking
for opportunity, y2t wondering if they needed udvanced schooling, special experience, or
higher math. They clipped o DeVry Tech coupon, mailed it in—and were pleasantly SUR-
PRISED! Now they work in one of today’s fastest-growing fields—TELEVISION-RADIO-
ELECTRONICS. Many have their own profitable service shops. DeVry Tech’s ““Learn-by-Seeing,”
“Learn-by-Reading,” “"Learn-by-Doing’’ training made the difference! You, oo, may frain at
home the DeVry Tech way with wonderful, helpful movies, clear texts and valvable home
laboratory equipment—or in our well-equipped Chicago or Toronto Training Centers.

Now something NEW* has been added o help you learn more by “doing.” You can choose
to build and keep your own top quality é-speaker STEREOPHONIC SOUND SYSTEM that will
provide thrilling enjoyment for years to come. Plans are furnished so that you can also
build your own speaker cabinets—or we can fell you where to buy them. DeVry Tech’s
specially designed Stereo System includes:

o Turntable with Stereo cartridge o Stereo Amplifier

¢ Stereo Pre-Amplifier ¢ 2 Cross-Over Networks

® Six Speakers: two 12-in., two 8-in., two 3-in.

When you build your own equipment, you
fearn about the working parts. You can
repair, adjust, maintain, You learn by
doing—the DeVry Tech way. You put basic
principles into “on-the-job” practice.

*

Build Your Own
6-Speaker
HIGH FIDELITY ~
STEREOPHONIC
SOUND SYSTEM

... another wonde-ful DeVry advaniage

Special SHORT COURSE in High Fide'IEOy Sound
Reproduction incuding S'ereophon'lc Syucn:s
also available. !deal for. hobbyists, music
lovers and thos2 warting to ADD to their
incomes.

questions

about your
chances for suc-
cess in this field.
"Electronics and
YOU’' ond the re-

MANY OPTIONS!

NOW . . . DeVry Tech men can take their choice of any
or all of the quality equipment shown above: The Stereo
System. . . . the Scope end Meter . . . a 21-inch TV Set
{not pictured) . . . or ALl THREE. But no matter which
way you do it, you get practical home training at its
best . . . the kind yeu need to get started in the
fast-moving Electronics field. Send coupon for details.

EMPLOYMENT
SERVICE

DeVry Tech offers real,
down-to-earth employ-
ment service to help you
toward a good job after
graduation — even pro-

""One of Narth America’s 4 P41y i starting

-3 y Foremost Electronics your own servicing busi-
¥ .J r = Training Centers” ness.
i i =
I § I~ ; R = =2 Accredited Member of
':‘F-='l -'I > in i — National Home Study Council

DeVRY TECHNICAL INSTITUTE

4141 BELMONT ¢ CHICAGO 41, ILL. * Formerly DeFOREST'S TRAINING, Inc.

r
|
|
i
1
1
t
i
1
|
1
1
|

markable “"Pocket
Guide to Real Earnings™
(just aff the press) are
yours without obligation.

Earnings

MAIL TODAY FOR FREE FACTS

DeVry Technical Institute

4141 Belmont Ave., Chicage 41, lll,, Dept. PE-6-P
Please give me your two FREE booklets, ""Packet Guide to
Real Earnings’’ and "'Electronics and You,”” and tell me how
to prepare to enter one or more branches of Electronics.

NAME - AGE
PLEASE PRINT

STREET _ _APT.

CITY ZONE ___ STATEZ

[] Check here if subject to military training.
DeVry Tech’s Canadian Training Center is located at
2053 626 Roselawn Avenue, Toronto 12, Qatario

www americanradiohistorvy com
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Notes from the

N / Editor
@_//’DQ/"EV’D

"BONUS FEATURE." As you probably noticed when you opened this copy
of POPULAR ELECTRONICS, we have a 16-page "extra added attrac-
tion" this month. "Stereo Records: Fad or Fulfillment," be-
ginning on page 67, is a comprehensive evaluation of stereo in
general and of stereo records in particular. The author, Sidney
Norinsky, is a rare combination of musician, audiophile, and
writer. He's been interested in audio matters since the early days
of hi-fi, and has worked in the electronics and hi-fi fields for
the last five years. In addition to contributing to most of the
electronics and mechanics magazines, he has also written a book
on home movie making. We expect Sid's article to shed new light
on the confusion surrounding stereo discs.

DISASTERS AT SEA. Collisions between large ocean-going vessels used
to be a rare occurrence, but the several serious collisions in
the past two years point up the need for some radical changes in
maritime navigational practice. Despite thousands of dollars
worth of electronic equipment installed on ships, the crashes
continue. The blame appears to lie not in the electronic devices
themselves, but in the attitude of ship captains toward them.
Many times, when a nearby ship is picked up on a radar scope, the
captain simply tries to steer around it. This practice doesn't
allow for the other ship's changing course, nor does the captain
know 1if the other ship has even sighted him. Another real danger
tonavigation comes from the fact that wooden boats don't make very
good radar targets. They cause no ''pip'' on the scope, or a very
weak pip which can often be masked by noise. The solution is simple
—an inexpensive radar reflector, either metal-painted balloon or
aluminum sheeting which folds into a compact package when not in
use. In times of poor visibility, it is unfolded or inflated, and
hoisted up to the masthead. It will give a solid pip on any radar
scope. Every wooden sailboat or cruiser which navigates crowded
sea lanes should carry one.

In line with the public interest in marine electronics, next
month's issue of POPULAR ELECTRONICS will.include a 32-page sec-
tion devoted to electronics afloat. Of interest primarily to the
small boat owner, this section will cover such nautical topics as
direction finders, depth meters, autopilots, communications sys-
tems, etc.

TEST INSTRUMENT AND HI-FI SERIES. Due mainly to limitations of space,
neither of our two series of articles on test equipment and hi-fi
circuitry appear in this issue, but followers of Messrs. Marshall
and Klein will be reassured to know that both will be back with

us next month.

8¢ POPULAR ELECTRONICS
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EURQPE...OR THE

e

FAR EAST?

choose your travel before you enlist

Ever had the itch to travel? To explore Paris at
night? To hunt wild boar in the forests of Japan?
To try surfboarding at Waikiki? Skiing in the Swiss
Alps? Swimming on the Italian Riviera?

Every year, thousands of American soldiers ex-
perience the thrill of foreign adventure. Roaming
far-away corners of the world that most fotks at
home can never hope to sce. Storing up exciting
memorics that’ll last a lifeume.

Many of these Army men chose their own travel.
And they made their choice b¢fore cnlisument.

Sound interesting? Your Army recruiter can tell
you all about Army travel opportunitics. This week,
drop in and talk it over.

You may enlist in the Army
for only three years.

cHolIcE, NOT cHANCE J.S. ARMY
9

June, 1959
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RESIDENT SCHOOL COURSES

Industry needs Electronic _Technihia_ns!

>
!

RCA INSTITUTES, DEPT. PER-69
350 W. Fourth St.,, N.Y. 14, N. Y,

NAMEL o o s e oo e s oo = = < T I L2 - e
please prin
ADDRESS. s« e s = <= mmrmrners =70 o5 o2 P T L —
CITY. ... ZONE. ... STATE ... . ...
For Home Study Courses see ad on opposite page
10

Short-Wave Certificates

W I have rccently seen the March issue of Pop-
uLArR LELEcTRONICS and the Editor’s note (Notes
jrom the Editor) about short-wave monitoring
certificates. I consider this one of the best ideas
for SWL’s that I have seen and am submitting my
application {or call letters.

I have been an SWL for thrce years and have
logged 69 countries, all continents, all states, and

all call areas. Besides the S-53 and the AR-3, I
use two transistor receivers for 90-145 mc. and
20-meter reception. I also hold POP’tronics s.w.
department monitor card #559 (Short-Wave Re-
port).
Paur KATsUKI1
Media, Pa.

® The idea of a certificate for short-wave listen-
ers is excellent. Short-wave listening helps all of
us to get a better understanding of this mixed-up
world of ours, and anything pcople can do to
encourage it is a step in the right direction.
D. P. RoBerTson
Poughkeepsie, N. Y.

For more details on how to get vour certificate,
see page 87.

More on TV DX'ing

® I just finished reading in your March issue the
letter from David Parrish in Quebec with regard
to TV-DX. Enclosed is a photo of a 1500-mile
DX from Wichita, Kansas.

I am Western DX Editor for the AIPA, the
World-Wide TV-DX Club, and have been an ac-
tive DX’er for over threc ycars now. 1 have
logged 127 different TV stations, of which about
110 are verified either by lectters from the TV
stations or by photos. Some of my loggings, all
verified, are: CKCW-2 in Moncton, New Bruns-
wick, Canada, 2900 miles; KONA-2 in Honolulu,
Hawaii, 2750 miles; WORA-5 in Mayaguez,

Always say you saw it in—POPULAR ELECTRONICS
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~

RCA INSTITUTES offers you the
finest of home study training. The equipment
illustrated and text material you get with each

course is yours to keep. Practical work with very j==
first lesson. Courses for the beginner and the 'RCA INSTITUTES, Inc. Home Study School
advanced student. Pay-as-you-learn. You need pay i 2 A Servi;e of l;‘adsio Corpt:‘alion of Akm;’;“'N . SPE-69
9 R 50 West Fourth Street, New York 14, N. Y.
for only Olc StU(ly group at a time. | Without obligation, send me FREE 64-poge CATALOG on Home Study
- I Courses. No salesmon will ¢all.
Send for this
pleose print
Address
FREE Book Now p. ..

Korean Vetsl Enter discharge date

CANADIANS — Take odvontoge of these same RCA courses at no
Jliienal

— FOR RES'DENT SCHOOL COURSES cost. No p ge, no ¢ , no delay. Send coupon to:
¢ , Ltd., 500 Li I :
SEE AD ON OPPOSITE PAGE s b I T Ly e

June, 1959 I
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Letters (Continued from page 10)

Puerto Rico, 3650 miles; and CMAB-2 in Ha-
vana, Cuba, 2750 miles.

My farthest and most recent loggings are: the
BBC-TV in London, Lngland, over 6000 miles,

both sound and picture, verified by the BBC; also

Channel 1, sound only, from France, and sound
only from Germany’s TV station.

Mprs. Doris Jorrvson

Western DX FEditor of AIPA

Longview, Wash.

He Knows What He Wants
® I would like to make two major comments
about PorULArR ELECTRONICS.
It is very helpiul and stimulating in keeping

up with some of the newer developments in
the field of electronics. However, I would appre-
ciate more technical detail, it possible, in discus-
sions of computers, tape recording, etc. (as in
“Tape Recording and Industry,” p. 41, Nov. Pop-
ULAR ELECTRONICS).

I found “Breaking the Language Barrier,” p. 58,
Nov. Porurar ELECTRONICS, very intercsting, al-
though more details would be helpful. The ma-
chine that can do the work described in the article
must be a tremendous accomplishment which
should bring many more documents within the
reach of not onlv American scientists, but also
of many of us who would like to be able to use
more non-English resources.

Rev. M. P. Warsoxn
Sherburne, N. Y.

POP’tronics will strive to continue to provide
interesting features in every issue. However, we
find it difficult to include all technical details in
any one feature withou! taking space awayv from
another. Scope and length of feature stories pre-
sent a tough editoral headache.

Hi-Fi by the Pound

® Congratulations on getting Joseph Marshall to
do your hi-fi series. | am greatly indebted to Mr.
Marshall for having developed his “Golden Ear”
circuit and for going out of his way to assist me
with suggestions that helped me put together what
is probably the largest and most powerful home-
constructed amplifier in the world.

The photo shows the amplifier only, one of the

M

M ELECTRON TUBE

INTRODUCES FOR THE FIRST TIME
ANYWHERE A SELECT STOCK OF USED
TUBES AT A FABULOUS LOW PRICE

R

Jan Surplus Tubesl

TIBE LISTED

ALL TUBES SENT POSTAGE PAID
Please send '25¢ handling for orderi: under $5
deposit on C.0.D. ordesrs. Send coproximate postage on

Canadion and- tareign orders.

ICRO

ELECTRON TUBE CO.

L] Each and

for mup,
® we gua,:a,," cenductanc,e
PuUrchoseq fee FREE replacemeny
any o rom yg which i
v all cpem,.',,g cond; ails g

every b -
e s :
“_’ed M oour gy,
and fife 1oy, n laboramry
ffor one year of
Unction effician

OmPt refungs

ANy tube
Hy under
are made

may be

or useqd lubes—e“h

198G6g
1946

P,0. BOX 55 Park Station, Paterson 3, N. J.
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PUZZLE: FIND AL

Al's got himself lost in his job.

e does his work. e draws his pay.
He gripes, and hopes, and waits. But
the big breaks never seem to come.

You have to hunt hard for Al. He's
in a rut!

Then, who’s the figure standing out
in the picture?® That’s Tom. Tom grew
tired of waiting. He decided to act. He
took three important steps:

1. Wrote to I.C.S. for their threc fa-
mous career books.
2. Enrolled for an 1.C.S. job-reluted
course.
3. Started to apply—on the spot—what
he was learning.
The others began to say, “Ask Tom, he
knows.” The supervisor began to take
notice. The boss began to receive re-
ports on Tom’s progress. And Tom began
to move!
I's a fact worth remembering: An
1.C.S. student always slands out!

p.s.—You'll find men like Al everywhere
—griping, hoping, waiting—reading this
and skipping on. But forward-looking
fellows like Tom will take time to inves-
tigate, will mark and mail the coupon
and get the three valuable career books
free. They’re men of action. And a few
short months from now, you'll see them
start to move!

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

INTERNATIONAL CORRESPONDENCE SO“ODLS

BOX 03622E, SCRANTON 15, PENNA.

ARCHITECTURE AVIATION
and BUILDING Aero-Engineering Technology
CONSTRUCTION Alrcraft & Engine Mechanic

Air Conditioning
Architecture

Arch. Drawing and
Designing

Building Contractor
Building Estimator
Carpenter Builder
Carpeniry and Millwork
Carpenter Foreman

BUSINESS

Accounling

Advertising

Business Administration
Business Management
Cost Accounting

Creative Salesmanship
Managing a Small Business
Professional Secretary

Heating Public Accounting
Painting Contractor Purchasing Agent
Plumbing Salesmanship
Reading Arch. Blueprints Salesmanship and
ART Management

Traffic Management
CHEMICAL

Analytical Chemistry
Chemical Engineering

Chem. Lab. Technician
Elements of Nuclear Energy
General Chemistry

Natural Gas Prod. and Trans.
Petroleum Prod. and Engr.
[J Professional Engineer (Chem)
O Pulp and Paper Making

Commercial Art
Magazine illus.

Show Card and

Sign Lettering
Sketching and Painting
AUTOMOTIVE
Automobile

Auto Body Rebuilding
and Refinishing

O Auto Engine Tuneup
O Auto Technician

OO0 0O 00O 0Ooo0O0000o 000

ODO0000 0O 0O0000oD000bo 0o

O 0ODnooo Ooo0oopond 00000000

CivIL
ENGINEERING

Civil Engineering
Construction Engineering
Highway Engineering
Professional Engineer (Civil
Reading Struc. Blueprints
Sanitary Engineer
Structural Engineering
Surveying and Mapping
DRAFTING

Aircraft Drafting
Architectural Drafting
Drafting & Machine Design
Electrical Drafting
Mechanical Dratting

Sheet Metal Drafting
Structural Dratting

ELECTRICAL
Electrical Engineering

Elec. Engr. Technician

Elec. Light and Power
Practica! Electrician
Practical Lineman
Professional Engineer (Elec)

HIGH SCHOOL
High Schoo! Diplama

((®))
-

dﬁk

™

e
8]

e

4

*.*2 n}g}
=l

7l |
AR

Y oy
YR

;-J‘\_&

T

1. C. S., Scranton 15, Penna.

{Partial lisl of 258 courses)

O Good English

[J High School Mathematics
[ High School Science

[ Short Story Writing
LEADERSHIP
Industrial Foremanship
Industrial Supervision
Personnel-Labor Retations
Supervision

MECHANICAL

and SHOP

Diesel Engines

Gas-Elec. Welding

Industriai Engineering
Industrial Instrumentation
Industrial Metallurgy
Industrial Safety

Machine Shop Practice
Mechanical Engineering
Protessional Engineer (Mech)
Quality Controt

Reading Shop Blueprints
Refrigeration and

Air Conditioning

Tool Design [] Tool Making
RADIO, TELEVISION
O General Electronics Tech.

oo

DOOoo0o0o00con

L

Accredited Member,

National Home Study Council

Without cost of obligation, send me “HOW to SUCCEED" and the opportunity booklet about the field BEFORE which | have marked X (plus sample fesson):

Industrial Electronics
Practical Radio-TV Eng'r'g
Practical Telephony
Radio-TV Servicing

RAILROAD

Car Inspector and Air Brake
Diesel Electrician

Diesel Engr, and Fireman
Diesel Locomotive

STEAM and
DIESEL POWER
Combustion Engineering
Power Plant Engineer
Stationary Dieset Engr.
Stationary Fireman

TEXTILE

Carding and Spinning
Cotton Manufacture

Cotton Warping and Weaving
Loom Fixing Technician
Textile Designing

Textile Finishing & Dyeing
Throwing

Warping and Weaving
Worsted Manutacturing

Name. Age Home Address
City. _Zone. State. Working Hours. A.M. to P.M,
Canadian residents send coubon to Internalional Correspondence Schools, Canadian, Ltd., Montreal,
ly 0 Canada. . . . Special low montlily tuition rates to members of the U. S. Armed Forces.
June, 1959 13
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NEW WOLVERINE

COMPARE ALL FIVE SELECT SPEAKER

LS-12 12" Full-Range
Lovdspeaker $19.50

LS-8 s Fuli-Renge

WOLVERINE  $PEAKER SPEAKER SPEAKER SPEAKER Loudspecker $18.00
1512 and L5-8 A B c s]

1 Die Cost Frame Yes No No No T Yes
2 Radox Cone Yes No No Yes No
£d ise Wound
3 VOig;w&soen oun Yes No No No Yes
4 Glass Coil form Yes Neo No No No
5 :;?:msélhoue"e Yes No No No Yes
6 Long Throw Yes Yes Yes Yes No
Voice Coil
7 Slug Type Magnet Yes Yes Yes No Yes
_— e L { -
1S-12 $19.50°
NET PRICE 158 $18.00 $23.75 $19.50 $33.00 $59.40

Visit your Electro-Voice dealer. Compare the Wolverine system. Whether you're starting from scratch

% or converting to.stereo, Wolverine components will suit your taste . . . meet your budget.
Write for complete Wolverine brochure.

14 Always say you saw it in—POPULAR ELECTRONICS
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popular-priced components for true high fidelity and superb stereo!
Look at the Wolverine feature chart.

Compare the Wolverine Series’ quality features with any high fidelity speaker

or enclosure. And, compare the PRICE! You can actually get a complete stereo system
at the price of a single monavural system. o
Only Electro-Voice with its corps of 60 engineering personnel and vast

precision manufacturing fac

CHOOSE FROM

AUDIO-ENGINEERED ENCLOSURES

LANCASTER

June, 1959

THREE MAGNIFICENT

LORAINE

Direct rodiotor, folded-horn
corner enclosure for 12-inch
speakers plus Step-Up Kifs.
Overall size: 27" high x 20"
wide x 14" deep. $48:00

Direct radiator, along-the-wall, controlled
baftle, for 12-inch speakers plus Step-Up Kifs ..,
nate flexibility for horizontal or vertical use.
Overall size: 25" high x 20" wide x 14" deep.
$48.00

Model LK1 Accessory Legs $8.00

The Loncoster, Loroine, ond.lindon ore
finished in Blonde, Mahogony, or Wolnut.

LINDON &
Direct radiator. shelf-type enclosure

for 8-inch speakers ond 2-woy

separate specker systems. Overall

size: 11" high x 233" wide x 10 deep.

$34.50
Lindon also avoilable reody-to-finish. $29.00

es can give you so much more value.

Step up your system with Wolverine
treble or high frequency kits

THEN ADD

HF-1 STEP-UP KIT

LATER ADD

MF-1 STEP-UP KIT

Extends high frequency per-
formance beyond limits of
audibility, for silky precise def-
inition of oll string and wood-
wind instruments. Use with
Lancaster, Loraine or Lindon.
Includes TW-35 VHF driver and
CR-35 crossover network.
$20.00

Gives you complete 3-way
speaker system with increosed
output ir vital “presence’
range ond smoath, peok-free
response. Use with Loncoster
and Loraire.
Includes MR-10 treble driver
ond CR-10 crossover network.
$25.00

WOLVERINE. _

Write to
Dept. 69-P

FOREMOST IN ELECTRO-ACOUSTICS-—-Micrcphones, Phono-Cartridges,
High-Fidelity-Loudspeakers and Enclosures, Public Address Speakers,

Marine Instruments, EVI Professional Electronic Instruments and Military Material.
ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN

wwWwW americanradiohistorv
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Letters (Continued from page 12)

few amplifiers in the world with four KT-88's. Tt
weighs 55 pounds. The separate power supply

weighs in at an additional 80 pounds. Results
obtained with this equipment have exceeded all
my expectations. B

C. F. KirscH

Radio §tation Bocas Del Toro

Republica de Panama

After Class Enthusiast

m This is just to let you know that you have a
new fan. I think vou have one of the most inter-
esting and informative clectronics magazines in its
class. Your article on the Wheatstone Bridge in
After Class was just great, and it cleaved up many
misconceptions I had about this test instrument in
the past. I hope to see more articles on antennas
such as “The Vertical Makes a Comeback.” And

NOW YOU CAN SECURE A

HIGH SALARIED * TOP PRESTIGE

how about more of those short tests such as the
“Frequency Quize” I had to really think on some
of them.
CHAarLES V. Brigse
A2C, USAF

Ham Getting Started

B Regarding the SSS transistor transmitter, Au-

gust 1958, p. 61, I would like to know ii it would

be suitable for a first transmitter. If so, I would
like to hear some reports on its performance.

Frep R. WLLTER

Maysville, Mo.

The biggest step a ham can make is getting on
the air. Any transmitier is a good “first” trans-
mitter. POP’tronics believes the SSS transmitter
is ideal for a beginner.

Better Paper

® [ have been reading Popurar LELecTRONICS for
about three years, since I first became interested
in clectronics, and I think the new glossy pages
make a great improvement in its appearance. The
photographs are clearer and the drawings are
casier to understand.

War. W. Gerratiy

Portland, Ore.

Will's letter was the first of many letiers re-
ceived commenling on our new paper. The im-
proved paper stock is only one of the planned
un provements for POP’tronics. We hope to make

30+

each issue bigger and betler than ever.

el P

CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

enginecring technicians.

LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE
ARMED FORCES send recruiters to visit each graduating class at Bailey

Tech, offering unusually high starting salaries.

BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter-
esting work as technical salesmen, recsearch and development of guided
electronic business machines and automatically controlled
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES.

UP TO SEVEN TECHNICIANS are needed for every enginecr . .. this, plus
superior training is why Bailey Graduates are being paid more to start,
and are advancing morc rapidly than many men who have spent four

missiles,

years in training.

ELECTRONICS is the fastest growing industry in America today, creating
§ unlimited opportunities for high salaries, with rapid advancement in
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic

- 2 s "
This Minneapolis-Honeywell system
controls hundreds of automatic man-"

vfacturing operations. Experience
on live equipment is emphasized at
Bailey and is another reason for the
tremendous backlog of high pay posi-
tions waiting BAILEY GRADUATES.

Resident training is easier and costs less than I ————MAIL TODAY————————

you may think! We provide housing and part-
time jobs while in school, plus free nation-
wide employment service for graduates. If you
want to quickly enter America’s fastest grow-
ing and most exciting industry, write for free
booklet ... no obligation.

1
|
VETERAN APPROVED |
|
]
!
|

BAILEY TECHNICAL SCHOOLS ! -

: Please mail immediately this free booklet without obligation
1]

State.

Always say you saw it in—POPULAR ELECTRONICS
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WE'RE LEARNING
WHY TWO EARS
ARE BETTER THAN ONE

WNhich speaker is making the sound? 1In echoless chamber at Bell Labs, Robert Hanson
measures test subject’s ability to localize sounds — observes how two ears operate in
partnership. This and other tests may point the way to better telephone instruments.

In listening to stereophonic music, how is
it that our ears and brain construct a
picture of the entire orchestra with but
two samples (the sounds from two
speakers) to work with?

How is it that our ears and brain are
able to pinpoint one voice in a roomtul
of talkers—to listen to it alone and ignore
the rest?

What makes two ears better than one?

Bell Telephone Laboratories scienlists
are searching for the answers. lor, in
finding them, better telephone instru-
ments and better ways ol transmitting
sound will surely result.

Our liearing performs feats that no
electronic system can yet duplicale. How?
Laboratories scientists believe the secret

N
/.

REE

June, 1959

lies in the way our two ears [unction in
partnership and in the way our neural
network conneets them with our brain.
The problem: 1o discover what functions
the network performs and to see whether
electronic duplication might enhance
understanding.

The work is under way. Electronie
circuits that simulate the operation of
nerve cells have already been created —
and conceptual models of the neural net-
work are being constructed.

Alexander Graliam Bell’s interest in
deafness and hearing led to the invention
of the telephone. Bell Laboratories’ cur-
rent explorations in binaural sound may
well lead to important new advances in
the transmission of speech and music.

(£ BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

www americanradiohistorv com
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DEMAND QUALITY
USE INTERNATIONAL

CITIZENS

equipment

BATTERY
OPERATED!

Designed for stable operation .
tolerance .005%. Uses 114 oscilla-
tor, 3A4 final amplifier. Plenty of
power. Size 3"x4"x31%,". Requires
1.5V @ 300 maq, 135V @ 20 ma.
FO-200, wired with tubes and
crystals (less batteries) .. $34.95
FO-M2 case for FO-200 ... $10.95
FO-A2 base loaded whip antenno
for 27 MmC - : .$6.40

SPECIAL FO-150 KIT
.01% tolerance battery operated
transmitter kit less tubes and crystal
for operation on 27 MC or 28 MC
{similar in appearance
to FO-200) . 81495
FA-5 01% Crystal
For FO-150 specify frequency $4.00

& FO-27
3 TRANSMITTER

; 27 MC. Toler-
. ance .005%.
«~* Fixed tuned. Specify
channel when ordering. Complete
with ¢crystal and tube . $14.95

HOW TO ORDER:
Order direct from International Crystal,
address below. Terms F.O.B. Oklahoma
City. Other shipments C.0.D. On C.O.D.
orders of $25.00 or more, Y; down pay-
ment with order is required.

18 N. LEE
QKLAHOMA CITY, OKLA.

"FUNDAMENTALS OF NUCLEAR EN-
ERGY AND POWER REACTORS" by
Henry Jacobowitz. Published by John F.
Rider, Inc., 116 West 14th St., New York
11, N. Y. 144 pages. Soft cover. $2.95.

This is a very clear, non-mathematical
explanation of nuclear energy written for
the interested layman. Fundamentals of
atomic and nuclear physics necessary to
an understanding of nuclear reactors are
covered, and the theory and construction
of power-producing reactors are then ex-
amined. The many clear diagrams and
photographs accompanying the text add a
great deal of interest to this important and
exciting subject. 1f you want a basic under-
standing of the atom and reactor principles,
this is the book for you.

A= S o N we l

"101 WAYS TO USE YOUR SWEEP GEN.-
ERATOR'" by Robert G. Middleton. Pub.
lished by Howard W. Sams and Co., Inc.,
Indianapolis 6, Ind. 138 pages. $2.00.

The first of a new series on how to use
test equipment, this book admirably covers
the uses of the sweep generator. Although
written primarily from a practical stand-
point, some theory is included.

As the title implies, 101 uses of the sweep
gencrator are described, with block dia-
grams showing the required hookups for
each. Applications include checking other
test equipment, making antenna tests, r.f.

| and i.f. tests, video, sound, and color-TV

tests. This book is recommended to owners
ol sweep generators who want to get the
most out of them.

ASS SR v N wa t

"WORKING WITHTHE OSCILLOSCOPE"
by Albert Saunders. Published by .Elec-

tronic Technical Publishing Co., Inc., Bos-

ton, Mass. 93 pages. Soft cover. $4.50.
Most books on the oscilloscope are aimed

at the professional or semi-professional in

Always say you saw it in—POPULAR ELECTRONICS
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Learn Zfechaw

PREPARE FOR YOUR F.C. C.

LICENSE—-YOUR TICKET

TO A BETTER JOB AND HIGHER

F.C.C. LICENSE—THE KEY TO BETTER JOBS

An F.C.C. commenrcial (not amateur) license is your tickét to
Yigher pay and more inceresting employment. This license is Federal
Government evidence of your qualifications in electronics. Em-
gloyers are eager to hire licensed technicians.

WHICH LICENSE FCR WHICH JOB?

This booklet

IR 70/ M/

The THIRD CLASS radiotelephone license is of value primarily . ) <
n that it qualifics you to take the second class examination. The Th1s' {ree booklet gilves
scope of authority covered by a third class license is eatrenely details of our training
imited and explains what an
) The SECOND CLASS radiotelephone license qualifies you to F.C.C. license can do
irstall, maintain and cperate most all radiotelephone equipment
for your {uture.

except commiercial broadeast station equipment.

The FIRST CLASE¢ radiotelephone license qualifies you 10
mstall, maintain and operate every type of radiotelephone equipment
(except amateur) including all radio and television stations in the
United States. its territories and possessions. This is the highest class
of radiotelephone license available.

GRANTHAM TRAINING PREPARES YOU

The Grantham Comniunications Electronics Course prepares you
for a FIRST CLASS F.C.C. license, and it does this by TEACH-
ING you electronics. Each point is covered simply and in detail,
wiih emphasis on making the subject easy to understand. The
arganization of the subject matter is such that you progress, step-

%,,,/,,// T
Dl e

Upgrade Your Income with a First Class

F.C.C. LICENSE

HERE'S PROOF...

that Grantham students prepare for F.C.C. examinaticns in a
minimum of time. Here is a list of a few of our recznt graduates,

by-step, to your specitic objective —a first class F.C.C. license.

CORRESPONDENCE DR RESIDENCE CLASSES
Grantham traiming is available by correspondence or 1n resident
ciasses. Either way (resicence or correspondence), we train you

the class of license they got, and how long it 1ook them:

License  Weeks
Donald E. Mason, 2659 Centinelfa, Santa Monica, Calif.. . .. 1st 12
Everett T, Bozard, 411 N. Wash. St., Alexandria, Va.. .. ....... 1st 12

quickly and well—no previous training required. Even a beginner Henry M. Best, 1003 Vermont St., Fremont. N. C. 15t 11
may qualify for his first class license in a relatively short time. Harold V. Jones, P.0. Box 705, Alamogordo, N. M. Lo st 13
Michael F. Aperio, 916 Townsend St., Chester, Pa.. ... .. .. 1st 12

THREE COMPLETE SCHDOLS: To better serve our manyv students l[]a” payStewart 133 KR Modesto}0 SR TR pnard inosCalif el st L
; X onald L. Leeburg, Box 1075, Ancharage, Alaska o dst 12

throughout the entire country, Grantham School of Electronics 1. Milten Condit, 1312 N. 78th Street, Seattle, Wash. .. 15t 3
maintains three complete schools — one in Washington, D.C., one John R. Bahrs, 72 Hazelton St., Ridgefield Park N J. .. 1t 12
in Hollywood, Calif., and one in Seattle, Wash. All schools offer Richard Baden, 4226 - 37th St N.W., Washingtan, D.C. ) 15t 12
the same rapid courses in F.C.C. license preparation, either home James F. Stewart, 2618Y2 Prospect Ave,, La Crescenta, Calif... 1st 12
study or resident classes. Norman R. Cook, 130 Olive Street, Neodeska, Kans. ......... 1st 12

GRANTHAM

s e e i i

{Mail in envelope or paste on pos'ol card)

A
/,; To: GRANTHAM SCHOOL OF ELECTRONICS

B21-19th. NW 1303 N W

Washington * Hollywoodp * Seattle

SCHOOL OF ELEC TRONICS

| WASHINGTON B2IEN\hEStre el ghiWA Fioy 3.3614)
D.C Washington, D.C. , g
Gentlemen:
Please send me your free booklet telling how | can get my com-
mercial F.C.C. license quickly. | understand there is no obligation
and no salesman will call.

1505 N.Western Ave.
Hollywoed, Calif.

) 2
2
7 2 % Name___ Age

7 W, % Z
ot A Add e o e .
408 Marion Street 6 W//,, %1 res

HOLLYWOOD
CALIF.

(HO 7.7727 ]

SEATTLE
WASH. Seattle, Wash. (MA 2.7227) % City__ ] o STare
| am interested i 0 Home Study, [J Resident Classes 23-G |
,/////////////W/%/////M////%// : _'_e___n__._o_e_lj_y__..?__e._'._a___is_c_l
June, 1959 19
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a quarter century of PRECISIONV® |

know-how is yours in...
(¥

P|A|C|O)

L

quality electronic

equipment in KIT FORM

PACO is the only line of test instrument
kits engineercd and produced under the
auspices of a leading test equipment
and meter manufacturer.

and, you pay nothing extra for the con-
venience of buying PACO kits directly
from your own local parts distributor.

COMPARE PACO against any other kits
for performance, appearance, rugged-
ness, ease of operation and simplicity
of assembly and wiring.

COMPARE PACO'S superbly detailed,
step-by-step instruction manuals and
giant size wiring diagrams, against any
you have ever seen.

MODEL B-10
BATTERY ELIMINATOR KIT
KIT NET PRICE: $41.95
FACTORY WIRED: 49.50
MODEL C-20
RES-CAP-RATIO BRIDGE KIT
KIT NET PRICE: $20.95
FACTORY WIRED: 31.50
MODEL G-30
RF SIGNAL GENERATOR KIT
KIT NET PRICE: $28.50
FACTORY WIRED: 39.95
MODEL M-40
HIGH SENSITIVITY V-O-M KIT
KIT NET PRICE: $31.50
FACTORY WIRED: 37.50
MODEL S-50
57 OSCILLOSCOPE KIT
KIT NET PRICE: $49.50
FACTORY WIRED: 84.50
MODEL $-55
WIDEBAND 5” OSCILLOSCOPE
KIT NET PRICE: $87.50
FACTORY WIRED: 139.50
MODEL T-60
TUBE CHECKER KIT
KIT NET PRICE: $38.75
FACTORY WIRED: 54.50
MODEL T-65
TRANSISTOR AND CRYSTAL
DIODE TESTER KIT
KIT NET PRICE: $39.95
FACTORY WIRED: 59.50
MODEL V-70
VACUUM TUBE VOLTMETER KIT
KIT NET PRICE: $31.50
FACTORY WIRED: 47.50
MODEL 2-80
RF-AF SIGNAL TRACER KIT
KIT NET PRICE: $29.50
FACTORY WIRED: 42.50

P Available and on display
at leading electronic parts distributors.
P Write for free descriptive bulletin

B@@{g ELECTRONICS CO,, INC.

70-31 84th Street, Glendale 27, L.1, N.Y.
Export: 458 B'way., N. Y. 13 » fanada: Atlas Radio Corp., Toronto 19

*aowision oF PRECISION Apparatus Company, Inc.

20

Bookshelf (Continued from page 18)
electronics, and provide information for
setting up the oscilloscope in various
esoleric circuits to determine phase shift
angle, waveform distortion, etc. However,
for the beginner, there has been precious
little information available on basic (unc-
tioning: how to turn the scope on and off,
focus it, and adjust the trace to observe
the desired waveform.

This book, therctore, fills a long-felt need.
A perusal of its chapters, and their step-
by-step profusely illustrated treatment of
the oscilloscope, its functions and opera-
tion, cannot fail 1o clarify the intricacies of
this most useful electronic tool for the
newcomer. This book deserves a prominent
place in the library of every PorurLar ELEC-
TRONICS reader.

(SRR - R <o\

"FIFTEEN MINUTES TO STEREQ," pub-
lished by Gencral Electric Co., Auburn,
New York. 26 pages. Solt cover. 25 cents.
In non-technical language, this booklet
which is available from your hi-fi dealer—
covers the “why” and *how” of sterco hi-fi,
sterco components. and typical component
system arrangements for varied home set-
tings. It also contains a glossary of stereo
hi-fi terms and a basic stereo record guide.
Illustrations include simplified diagrams
showing recording and reproduction of
stereo records, explanatory pictures of com-
ponents, 'and diagrams showing speaker
placement for best sterco perspective.

- o w

"DESIGNING AND BUILDING HI-FI
FURNITURE'" by Jeff Markell. Published
by Gernsback Library, Inc., 154 West 14th
St., New York 11, N. Y. 224 pages. Paper
cover. $2.90.

In this book, Jeff Markell (a frequent
contributor to POPULAR ELECTRONICS) guides
the hi-fi fan through such fundamentals of
hi-fi furniture construction as what woods
to choose and what tools to use, to the
highly developed skills of professional fin-
ishing, polishing, and retouching. On the
way he expounds helpfully on furniture
styles, good design, placement, and repair.
Although no construction plans are in-
cluded, this book fills a long empty niche
in hi-fi woodworking hibliography. 30!
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Just off the press...newly revised and up-to-date
Send for this FREE Booklet today!

s See what can be yours tn the rapidly expanding field of...
ELECTRONICS

wmeludmng:

AUTOMATION, INSTRUMENTATION,
INDUSTRIAL ELECTRONICS,
AERONAUTICAL ELECTRONICS,
GUIDED MISSILES, RADAR,
SERVOMECHANISMS, COMPUTERS,
ASTRONAUTICS, TELEMETERING,
COMMUNICATIONS, MANUFACTURING.

Electronics offers you

e Better Job e Better Pay
e Promotion ® Greater Security
e Greater Confidence e Better Living for

3 RACAR » AUIDED M:SBILES * BERVD s
You and Your FO"‘"IY - || | COMPUTERE: AERONAUTICAL®
! BROADCARTING AM Fiv TV »

. " . —n . | MULITARY » NAVY = CAA *

You can qualify for CREI home study training if L -

you have had electronic education, or experience MANUPACTURING

in electronics—and realize the need of high level
technical knowledge to make good in better
electronic jobs. (Electronics experience not re-
quired for admission to CREI Residence School.)
Write Capitol Radio Engineering Institute, Dept.
126 F, 3224 16th St., N.W., Washington 10, D. C.

TAKE A MINUTE TO MAIL THIS COUPON FOR

! '
| CAPITOL RADIO ENGINEERING INSTITUTE o Gyl g e
It DE-

|l FEOPD Avevedited Techunical Institute Curriculw » Founded 1927 :iRY\'IIIC: I:NzEZ(E)SSARY :I'HAT :
1 Dept. 126-F, 3224 16th St., N.W., Washington 10, D. C. THE FOLLOWING [INFORMA- |
] ) TION BE FILLED IN: |
! Please send me your course outline and FREE illustrated Booklet “Your

1 Future in the New World of Electronics” . . . describing opportunities and J
‘i| CREI home study courses in Practical Electronic Enygineering Technology. Employed by ..o :
: 1 Rador, Servo and Computer Engineering Technology o ¢ :
| CHECK [] Electronic Engineering Technology Pype o’ Work I
| FIELD OF [] Broodcast (AM, FM, TV) Engineering Technology M S L o e !
]I GREATEST D Television Engineering Technology Hl EdlcaTion :
} INTEREST Aeronautical Electronic Engineering Technology . ]
| R . X . . Yrs. High School }
] [ ] Automation and Industrial Electronics Engineering Technology i
1 1
t Name. .. Age Other B |
1 1
: Street Electronics :
v . Experience 1
p City Zone ... State 1
1 ]
: CHECK: ] Home Study [] Residence School [] Korean Veteran :
June, 1959 2]
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Save Half l
ASSEMBLING '
|

|

ONE OF THESE TWO

Seloler
roduc'ts
“SEIZERS”—A NEW TOOL

ORGAN in KIT §
- s °'"_'_ A new type of tool especially designed for
"CONCERT" "CONSOLETTE" © | working with miniaturized components has
| recently been announced by Xcelite, Inc.,

NO SPECIAL SKILLS : Orchard Park, N. Y. Called a “seizer,” it is
PAY KIT-BY-KIT ‘ 7 '

CONSOLETTE MODEL
Occupies only 2’ x 3"2”
Floor Space

HANDSOME ASSEMBLED CONSOLES
DOUBLE KEYBOARDS — 122 KEYS
ABOVE-KEYBOARD TABS

e (ONCERT MODEL CONFORMS T0 AGO
SPECIFICATIONS. Occupies 3°5” x 4'7” Floor Space - >
® BUILT-IN SPEAKERS OPTIONAL similar to a surgical hemostat. It will hold
(For Consolette Model only) small parts and wires while soldering, and

* COMPLETE DETAILED INSTRUCTIONS

* FREE—NEW 1959 EDITION of 16-page
BOOKLET DESCRIBING BOTH MODELS

* 10" LP RECORD DEMONSTRATING BOTH MODELS TIMER KITS

available for $2, refundable on receipt of order Herbach & Rademan, Inc., 1204-A Arch
Wdaiephedaygsecpabarisbeginsinents St., Philadelphia 7, Pa., has added a new
you can have at such great savings. g . . ; i .
series of Harco timer Kits to its line. They
are available in cycle lengths from 60 scc-
onds up to one revolution per hour for use
in process control, life testing, pulsing and
flashing. The timers, which can also be
supplied completely assembled, use a heavy-

it makes an ideal heat sink. Both long-nose
and bent-nose models are available.

_The SCHOBER ORGAN CORP. .
2248“X Broadway, New York 24, New York

IT'S QUALITY for STERED
QUAL-KITS are EASIEST.

COMPLETE 36-Watt STEREQ 2 CHANNEL AM-
PLIFIER . .. with the smart, slim look in Hi-Fi. 2
preamps, 2 power amps. Controls all stereo /mon-
aural sources (tapes, records, tuners). Separate
ganged base and trebie conlrols, balance control,
mode switch, rumble fiter, speaker phasing
switch, 6 dual inputs, tape output, etc.

|._‘. « i 4._\

24 WATT STEREO AMPLIFIER | IDEAL SECOND AMPLIFIER .

[ lete 2 d 2 tor stereo——12 watt Williamson type -V =
comlee 2 ailas and 2 preamps ) 1or stereg 1Y el duty, 115-volt. 60 cyele synchronous m'otor.
Model 1000 AM-FM Toner $31.85 ! ngnwnﬁl;\mu o = For complete information and specifica-
a mp an reamp . Y Y o H
- lwos:;n:(:ﬂ::mns — Radigs Complete with Tubes & Cabinet tions, write to the manulacturer requesting
Modal 250 -Superhet, AC-DC $16.45
J“‘:‘E"‘L"“ﬂ”ﬁ' $19.95 | Modeian0 Jbme.caswsrsgs | | Catalog R.
i. ve llle lul\LIB'. lentureynvx:ll;;iﬁpé ;OFRxllrx’;lElisgAli%uLtapGP;yxnlpu zxd; nge
Fivoa. Covers and legs omtimnsl e STEREO ADAPTER

A unique device for converting to stereo
has recently been developed by Bard Rec-

22 Always say you saw it in—POPULAR ELECTRONICS
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Audiotape “‘speaks for itself”’ in a spectacular recording
—available in a money-saving offer you can't afford to miss/

20 0P 2000080000000 80 980534 uvetotsgotftoncstoongeosdonrs

DETAILS OF THE PROGRAM

The stirring “Blood and Thunder
Classies” program includes:

T§chaikowski . ..Russian Dance

Sibelius. . ... .. from Finlandia

de Falla....... Dance of Terror, Ritual
Fire Dance (El Amor
Brujo)

Brahms........from Symphony No. 4 in

Minor
Khatchaturian. . Saber Dance
Stravinski. .. .. Infernal Dance of King

Kastchei, Finate

(Firebird Suite)
Beethoven. . ... Ode to Joy (Symphadny

No. 9 in D Minor)

DETAILS OF THE OFFER

This exciting recording is avail-
able in a special bonus package
at all Audiotape dealers. The
package contains one T-inch reel
of Audiotape (Type 1251, on 1%-
mil acetate base)} and the valu-
able “Blood and Thunder Clas-
sies” program (professionally
recorded on standard Audiotape).
For the entire package, you pay
only the price of two boxes of
Type 1251 Audictape, plus $1.

3000008000000 000000000000000000

June, 1959

RN ERENEN RN o LR NN RN FE

0000000000000 EIt0 0000000000000 0000000008 0RGSE T

Here's a reel of musical excitement that belongs on
every tape recorder. “Blood and Thunder Classies” is
a program of great passages of fine music, specially
selected for their emotional impact.

The makers of Audiotape have not gone into the
music business. They are simply using this method to
allow Audiotape to “speak for itself.” This unusual
program shows you how vibrant and colorful music
can be when it is recorded on Audiotape.

“Blood and Thunder Classics” is available RIGHT
Now from Audiotape dealers everywhere. (And only
from Audiotape dealers.) Ask to hear a portion of
the program, if you like. Then, take your choice of a
half-hour of rich stereo or a full hour
of dual-track monaural sound—both A}
at 7% ips. Don’t pass up this ;
unusual opportunity.

“it speaks for itself”

TRADE mARK

AUDIO DEVICES, INC., 444 Madison Ave., N.Y. 22, N.Y.
In Hotlywood: 840 N. Fairfax Ave. « In Chicago: 5428 N. Milwaukee Ave.

23
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NOW WITH NEW

TICONAL VT

AN

MAGNETS
(30% MORE POWERFUL THAN ALNICO)

/ "\pyohssianﬂl
rigid frame
construction

S-way binding
posts

Standard
ELA
mounting
hotes

AD-3800M

...AND A NEW LINE OF
ACOUSTICALLY MATCHED ENCLOSURES
The world’s greatest buys on the basis of listening
quality, the new T-7 series of 5" to 12” loudspeakers
incorporates magnets of Ticonal-7 steel, the most
powerful of magnet alloys, for maximum efficiency and
damping . . . dual cones for wide frequency response . ..
constant impedance resulting in an extremely straight
response curve . .. longer effective air-gaps and extra
high flux density to provide exceptional transient
response and to eliminate
ringing and overshoot. For
descriptive literature write to
North American Philips Co., Inc.,
High Fidelity Products Division,
Dept. 3F6, 230 Duffy Avenue,
Hicksville, Long Island, New York.

24

products

(Continued from page 22)

ord Company, Inc.,, 66 Mechanic St., New
Rochelle, N. Y. The Bard system consists
| of a preamplifier control unit with a built-
in phono oscillator. One of the stereo chan-
nels is played on your mono hi-fi system

and the other can be picked up on any
broadcast radio. No interconnecting wires
to the radio are necessary. The control
unit is self-powered and provides channel
balance facilities. Price, $29.95, including a
ceraniic sterco cartridge.

FLYBACK AND YOKE CHECKER
Manco Mfig. Co., 380-A Union St.. Man-
chester, N. H, has a transistorized flyback
and voke checker for TV technicians. A
positive check with a measured impedance
can be made to determine whether the
trouble is with the damper circuit, horizon-

tal oscillator, flyback or yoke. A booklet
entitled “Trouble Shooting High Voltage
Networks” accompanies the unit. Price,
$17.95.

TAPE SPEED CHECKER
Quick and accurate checking of tape
speeds is possible with a stroboscopic de-
vice developed by Scoit Instrument Lubs,
Inc., 17 E. 48th St., New York 17, N. Y.
Under 60-cycle light sources, markings on

Always say you saw it in—POPULAR ELECTRONICS
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WE'RE MAKING IT EASIER THAN EVER TO BECOME & WELL PAID
RADIO-TELEVISION SERVICE TECHNICIAN

RADIO-TELEVISION

SPRAYBERRY

2 BIG, COMPLETE KITS « % + % This great industry is begging
of PARTS & EQUIPMENT for trained men . .. to step into good paying jobs
To hely. 20u learn fast the practical side or a profitable business of their own! Our new

o oy rione plan opens the doors of Radio-Television wide to
el 2inine kitallo every ambitious man who is ready to act at once!
Bl Men by the thousands. ..trained Radio-Television Service Techni-

*{ shop-bench cians...are needed at once! Perhaps you’ve thought about entering

4 practice! this interesting, top paying field, but tack of ready money held you

back. Now — just 86 enrolls you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? No,
the explanation is simple! We believe Radio- Television must have
the additional men it needs as quickly as possible. We are willing to
do our part by making Sprayberry Training available for less money
down and on easier terms than ever before. This is your big oppor-
tunity to get the training you need...to step into a fine job or your
own Radio-Television Service Business.

Complete Facts Free —Act Now; Offer Limited

Only a limited number of students may be accepted on this liberal
and unusual basis. We urge you to act at once.. .mail the coupon be-
low and get complete details plus our big new catalog and an actual
sample lesson—al! free. No obligation...nosalesman will bother you.

eR ey sy betry HOME STUDY TRAINING IN SPARE TIME

ceiver, built and teated Under world-famous 27-year old Sprayberry Plan, you learn entirely

mDsestiory at home inspare time. You keep on with your present job and income.

« Nowoffred .. thin fine You train as fast or as slowly as you wish. You get valuable kits of
] MBR T TioRs" losanhe! parts and equipment for priceless shop-bench practice. And every-

@ You build this powerful thing you receive, lessons and equipment alike, is all yours to keep.
7 two-hand superhetero-

dyne radio receiver.

4 LET US PROVE HOW EASILY YOU CAN LEARN!
Radio-Television needs YOU! And Sprayberry is ready to
train you on better, easier terms, that any ambitious man can
afford. Just $6 starts you! Mail coupon today ... let the facts
speak for themselves. You have everything to gain. Let us
prove the kind of opportunity in store for you!

SPRAYBERRY Academy of Radio-Television

1512 W. lJarvis Avenue, Dept. 105-W, Chicago 26, lilinois

onishaid (L Sprayberry Academy of Radio-Television I
e o baE Dept. 105-W, 1512 W. Jarvis Ave., Chicago 26, IlI. |
berry tester Please rush all information on your ALL-NEW Radio-Tele- I

-acomplete vision Training Plan. i understand thia does not obligate me I
Y“‘ 18-range and that no salesman will call upon me. Include New Cat-
v‘ii'ih?"ﬁ' alog and Sample Lesson FREE. ]
-

meter test

NAME ... S OSSN SRY 1-{- SO

i

(A e

i

Ty ZONE._._STATE. ...

June, 1959
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w
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Choose

Hand Tools . . . the Professionals do!

You need the BEST TOOLS
to do the BEST JOB . . .

Your Radio, TV and
Electronic Parts Distributor has them !

Select from the Complete XCELITE Line of
Quality Tools and Handy Kits . .

XGELITE, INCORPORATED
NEW YORK

ORCHARD PARK ,
Canada: Chirles W. Pointon, Ltd., Toronto

PREFERRED BY THE EXPERTS

“Yeowie! Here’s a whole chest
full of Jensen Cartridges!”

26

products

(Continued from page 24)

the wheel disc of the “Tape Strobe” appear
to stand still if the tape is moving past the
capstan at correct speeds: 7Y% ips, 15 ips,

and 30 ips. If the pattern seems to be turn-
ing forward or backward, the tape is off
speed. Complete with case, $22.50.

RECHARGEABLE FLASHLIGHT

Gulton Industries, Inc., Alkaline Battery
Division, Metuchen, N. J., announces the
development of
a new recharge-
able flashlight.
The “Life-Lite”
never needs
battery replace-
ment since it
canberecharged
by inserting it
into an ordinary
outlet. Nickel
cadmium bat-
teries are used.
Price, $5.95.

TAPE RECORDER ERASE HEADS
Erase heads designed for use with mon-
aural and stereo two-track and four-track
tape systems are being offered by Nortron-

ics. They feature an all-metal face which
produces 56 db erasure. Model ME-100, a
two-track erase head, is priced at $7.50;

Always say you saw it in—POPULAR ELECTRONICS
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Accredited by the National
Home Study Council

We Guarantee

We guarantee

to train you until you receive

Your FCC license
—or your money back

The Master Course in Electronies will provide you with the
mental tools of the electronics technician and prepare you
for a First Class FFCC License (Commercial) with a radar
When you successfully complete the Master
Course, if you fail to pass the FCC examination. you will

endorsement.

receive a full refund of all tuition payments.

Cleveland Institute training results in job offers

like these:
Radio Operators & Technicians

American Airlines—Chi-
cago, Detroit, St. Louis.
Cincinnati and Cleveland
—has openings for radio
operators and radio me-
chaniecs. Operators must
have a 2nd class FCC li-
cense and ability to type
40 wpm. Many company
berefits.

Service Technician

Man needed in Cleveland,
Ohio, to service and
maintain electronic medi-
cal instruments and
equipment. Must have a
solid knowledge of elec-
tronic fundamentals. A
car is required. Company
benefits include retire-
ment plan.

And our trainees get good jobs

*"Investment in training really pays off''

“Thought vou would like to know that in almost two
years since I completed vour course and obtained my
first phone license, my pay has increased $5 per week
every six months. I don’t believe any other investment
could pay off as well as this one did.""

Harold . Phipps, North Augusta, 8. C.

Cleveland Institute of Radio Electronics

4900 Euclid Ave.
June, 1959

Desk PE.52,

Cleveland 3, Ohio

Get Your FCC License
Quickly

Your FCC License

License
Erams

Opportunities

«-—w

in Electronics

Desk PE-52, 4900 Euclid Ave., Clevelond 3, Qhio

{0 Military

0 Radio-TV Servicing
{J Manufacturing

{J Amateur Radio

In what kind of work

Please send Free Booklets prepared to help mel
get ahead in Electronics.
experience in Electronics as indicated below:

I have had training or

[0 Broadcasting

{0 Home Experimenting
{0 Telephone Company
{0 Other

In what branch of

are you now engaged ? Electronics are you'
_— . . interested’ )

Name_ = ____Ayge I

Address I

City Zone. State '
B PE-52

D T T D G TE e S J
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‘RADIO|
~ ELECTRONI

A
o ex CATALO
“Tv (&

NICS

100'S OF
NEW ITEMS

|y 21 PAGES
OF BARGAINS | -
NOT IN ANY

2

BURSTEIN-APPLEBEE CO.

- 'ﬁ Dept, PE, 1012 McGee 5t., Kansas City 6, Mo.
O Send Free 1959 B-A Catalog No, §91,

State

YOU

On patio, lawn, or pool...
enjoy outstanding

high tidelity sound with
University’s weatherproof

dual-range ‘LC’ speaker systems

The exceptionally efficient ‘LC’ speakers

connect 1o your amplifier, phonograph,

radio, or TV...to cover any area you desire

with high volume quality sound. Leave in

place rain or shine, season after scason .. .
they're rugged and dependable. Each model

is a true coaxial speaker with separately
driven woofer and tweeter. For complete
details, write Desk A-2. University

Loudspeakers, Inc., White Plains, N.Y.

28

'BARBECUE

Model MLC: compact,
fiberglas reinforced

polyester. $34.50

@

Model BLC: for wider
coverage. All metal
construction. $53.70

iy

products
(Continued from page 26)

Model SE-100. a stacked stereo two-track
erase head, and Model SE-50, for four-track
tape systems, are each §12.50, audiophile
net. (The Nortronics Company, Inc., 1015
South Sixth St., Minneapolis 4, Minn.)

PRINTED-GIRCUIT REPAIR COMPOUNDS

Technicians and experimenters will be
interested in two new Walsco products that
facilitate re-
pairs of printed
circuits., “Sil-
ver Print” and
“Copper Print”
are liquid com-
pounds that can
be used to touch
up printed cir-
cuits around
eyelets, parts,
etc. More de-
tailed informa-
tion is available
from distributors or from Walsco Elec-
tronic Manufacturing Co., 100 West Green
St., Rockford, Il

METER RELAYS
Two new panel meter relays—Model 195
(21%") and Model 95 (312") —are available
with microamp,
milliamp and
millivolt sensi-
tivities, a.c. and

d.c. They have
varied uses in
all types of

equipment. For
information on
specific applica-
tions you can
write to the
manufacturer: Simpson Electric Company,
5200 W, Kinzie St., Chicago 44, Ill.

TAPE CLEANER KIT

It’s much easier to keep your tapes and
tape recorder head clean if you use a ““Tape-
Kare Kit TK-2,” offered by Robins Indus-
tries Corp., Flushing 54, N. Y. This little kit
consists of a specially formulated cleaner
for removing dirt. grime, and oxides {rom
recording heads and a tape cloth which rids
the tape of foreign particles and lubricates
it with a microscopic layer of silicone at the
same time List price, $2.00. 30
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EARN MORE MONEY...GET INTO

TELEVISION

ELECTRONICS=RADIO

learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE
At Home — In Spare Time

YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT

4
* Parts to build 2 modern TV set, including /;’ =5 S N
all tubes plus a large screen Picture Tube ] ) . i
o Parts te build a powerful Superhet Receiver, ‘ @ I - e

standard broadcast and short wave

Parts to conduct many experiments and build
Continuity Checker, RF Ocillator, TV Circuits,
Audio Oscil'ator, TRF Receiver, Signal Generator

¢ A Valuable Professional Multitester

19 BIG KITS

YOSRS TO KILP

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

1. TELEVISION, INCLUDING COLOR TV 5. PREPARATION FOR FCC LICENSE
2. RADIO, FM AND AM 6. AUTOMATION

3. INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES

4. SOUND RECORDING AND H! FIDELITY 8. COMMUNICATIONS

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

- many other materials and services
— consulation  privilege with our
qualified swaff, and Graduate Em-
ployment Service. EVERYTHIN
YOU NELED for outstanding suiceess
in Elecrronics,

Let National Schools, a Resident
Technical School for over 50 years
train you for today’s unlimited op-
portunities in clectronics! Qur Shop
Method trains you 1o he a MASTER-
TECHNICIAN. Completely up o
date, developed by cexperienced 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 withourt taking a special

Fully illustrated "‘Career” Book in
FREE! 1v-Radio-Electronics. PLUS actual sample
{esson—yours at no cost, no obligation.
CLIP COUPON NOW . .. MAIL IT TOOAY!

APPROVED FOR G.1. TRAINING

NATIONAL SCHOOLS

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

June, 1959

I NG
RESIDENT TRAINING AT LOS A

r training i

course. You can handle sales, servic-

ing, manufacturing. or make good b to take you ies,
money in your own business. SEND t y';;;‘ds:“! Schoo! at “"nlagu in
FOR TACTS TODAY'! the world's caw;;\';:s“ Labs 20
EARN AS YOU LEARN. Many of our sur big, Moder e

studems earn their cntire tuition and dio- g

more in Spare Time jobs we show
them how 1o do while learning,
YOU GET EVERYTHING YOU NEED —

Clear, profusely illustrated lessons,
shop-tested manuals, modern circuit

! A A rvice- i
diagrams, practical job projects — all §:||°ol-al‘l n ‘!:‘ec::v
the valuable cquipment shown above \earn. Check box W

information. -y

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 190
LOS ANGELES 37, CALIFORNIA

’GET FAST SERVICE - MAILNOW TO
' NATIONAL SCHOOLS, DEPT.

R2G-69
4000 S, FIGUERQA ST,
LOS ANGELES 37, CALIF,

Rush free TV-Radio "Opportunity™ Book and sample

I tesson. No salesman will call.
NAME AGE.
ADDRESS —
Ty ZONE___ STATE

) Cheek It iaterested ONLY in Resident Schoal teaining at Los Angeles.
VETERANS

1
|}

¢ date ol Discha

A R L e —
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For a permanent, Neat installation...

MOSLEY TV Wiring Accessories!

Y-TY
The Mosley Y-TY eliminates
transmission line breakage at
antenna. Provides positive con- o
nection for best reception. l

® © 9 ® 9 & 0 & & & & 06 & T & 5 & & O 8 & B

WALL FEED

A weather-prool transmission
line entrance device permits
line to be brought into attic or
craw! space. Simple, neat in-

stallation.

® 9 o ® o & & 5 & 0 & & 0 8 8 & 8 S 0

2-SET COUPLER
.

Permits operation of two TV

WALL PLATE

Provides neat plug-in connect-

jon to antenna. Set may easily
Mosley TV Accessories glve
new flexibility and neatness

sets from one antenna at the
same time. Install in attic or
Lasement.

be unplugge! as a safety factor
during storms.

to any TV installation!
WRITE FOR FREE

CATALOG 58,
Address: Dept. PE-6

”us/aq lctron2s She.

8527 ST CHARLES ROCK ROAD, ST. LOUIS 14, MISSOURI

30

Techniques

EASY TUBE REPLACEMENT
Ever have trouble replacing those multi-
prong tubes in TV or radio sets? This
worrisome task can be simplified if you
mark the tube and the base of its socket

with crayon or lipstick before you remove
it. When you replace the tube, simply
match the two marks.—Glen F. Stillwell,
Manhattan Beach, Calif.

HOLDER FOR PENCIL-IRON TIPS
If you have an interchangeable-tip pen-
cil-tvpe. soldering iron, digging through
your tools to find a particular tip soon be-
comes a familiar task. It seems as if that

particular tip you need for the job at hand
is always hiding from vou. Well, try this.

| Round up all your spare tips and snap them

into a snap-on fuse holder. This will keep

Always say you saw it in—POPULAR ELECTRONICS
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/” These men are getting practical munmg in [l[crkoﬂlﬂs

ELECTRICITY RLEELY Shop-Labs of'
ree eecronics G OY N E'

ON REAL in Chicago — prepare for today's TOP OPPOR-

o T TUNITY FIELD. Train on real full-size cunp-
shapl Mztg;ztcrﬁ)eor;er:’a:o_rs ment at COYNE where thousands of successful l
o Controls—Modern  men have trained for over 60‘year_s—largest,l
Appliances— oldest, best equipped school of its kind. Profes-
- 5 Automatic sional and experienced instructors show youl
f g Electronic how, then do practical jobs yourself. No pre-
~ Control Units vious experience or advanced education needed. l
¢ & - Employment Service to Graduates.

START NOW—PAY LATER—Liberal Finance and Pay. |
TELEVI TON-RADIO ELECTRONICS —no obliga-
tion; NO SALESMAN WILL CALL. I
ADDRESS. BELOW
= ON REAL .
; ] COYNE ELECTRICAL SCHOO!. ) s
- TV Receivers— Dept. A3-28  —New Coyne Building |
Auto Radios |
Transistors I Name.

- ! ? ment Plans. Part-time employment help for students.
e GET FREE BOOK—"Guide to Careers'’ which describes I
I E L EVI S I o N Coyne Electrical School, 1501 W. Congress Parkway
Chartered Not For Profit o Chicaga 7, Dept. AS-2A
Black and White | 1501 W. Congress Pkwy., Chicago 7, IIl,
and Color | Send BIG FREE book and details of ail the
Printed Circuits
Test Equipment i ddeess

your trammgzm ELECTRICITY-ELECTRONICS and I
%;q- . | RADIO ELECTRONICS MAIL COUPON SRYRuETo
AM-FM and training you offer.
I city State .

COYNE offers

LOW COST | '
TElf\ﬂ, Yo
rADI%,

Q Imy
.. . Bt D ¥
Tralnlng in RO:![‘]? ?TERESTING |
Spare Time AT HOME ux[m,:’m
The future is YOURS in TELEVISION! Send Coupon ot write to address below
A fabulous field—good pay—fascinating work—a
prosperous future in a gogdyjob or independence in for Fl’ee BMk
your own business!
and full details,

Coyne brings you MODERN-QUALITY Television Home Train- including easy
ot . Payment Plan.
ing; training designed te meet Coyne standards at truly lowest cost -

N “ Ovs O No obligation, no
—you pay for training only —no costly “‘put together kits.”” Not an salesm il call
old Radio Course with Television “tacked on.” Here is MODERN atesman will cafl.
TELEVISION TRAINING including Radio, UHF and Color TV. r———————————-
No Radio background or previous experience needed. Personal ICOYNE Television
guidance by Coyne Statf. Practical Job Guides to show you how to 1 Home Training Division
do actual servicing jobs —make money early in course. Free Life- { Dept. A3H2 New Coyne Building
time Employment Service to Graduates. ] 1501 W. Congress Pkwy., Chicago 7, 1.

il .
ELECTRICAL SCHOOL

| Send Free Book and details on how I can get
Coyne Quality Television Home Training at
| iow cost and easy terms.

|
1 Name

CHARTERED AS AN EDUCATIONAL INSTITUTION B. W. COOKE, Jr., Pras.dent | o
NOT FCR PROFIT Coyne~the Duatitution behind this traine Address —
— R ing. .. the largest. oldest, beat equipped . ,
1501 W. Congress Parkway o Chicago 7.Dept. A9-H2Z o0, o e ate kind. Founded 1896, i City State_____
June, 1959 31
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CLASS “D’” CITIZEN BAND

CRYSTALS

3rd Overtone; Hermeticaiiy Sealed
TEXAS 7005% tolerance—Mecct F require-

cc
WEGN ments.

1, i i -050

B ) 5295
U’ 22 CHANNELS EACH

{add 5e¢ per crystal for postage and
handling)

The following Class "D’ Citizen Band frequencies in
stock (frequencies listed in megacycles): 26.965,26.975,
26.985, 27.005, 27.015, 27.025, 27.035, 27.055, 27.065,
27.075, 27.085, 27.105, 27.115, 27.125, 27.135, 27.155,
27.165, 27.175, 27.185, 27.205, 27.215, 27.225.

RADIO CONTROL CRYSTALS

in HC6/U HOLDERS—SIX FREQUENCIES

imediate delivery (fresquencics llsted in mega-
3% A * % .05V pin diameter.

In stoek for
cycles): tolerance
Specify frequency desired,
26.995, 27.045, 27.095, 27.145, 27.195, 52 95
27.255 vy agvmmr SRR R o B B @ 3 €ACH
(add Sc¢ per crystal for postage and handling}
send for FREE CRYSTAL CATALOG
WITH OSCILLATOR CIRCUITS

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS

Sce bir red displa he doesn’t stock them. send us
his name and order direct from nearest factory

ORDER FROWM NEAREST PLANT

TEXAS CRYSTALS

All Phones: GLadstone 3-3555 (River Grove, lllinois)

Texas Crystals, Dept. P-69 Texas Crystals, Dept. P-69
8538 West Grand Avenue OR Crystal Drive
River Grove, lllinois Ft. Myers, Florida

ALL ORDERS SHIPPED 1st CLASS MAIL

s e MYCTERY PACKAGE

of ELECTRONIC PARTS

seans v.S. AR FORCE
§.29 BOMBSIGHT

+ U.S. Govt

INCLUDES: Worth
L1IW 1170
miv oo ¥ P98
CASE with xgy LOC It's Another THRILLING
gontans var 10 O OO MERSHEL  SURPRISE,
Preciston Bearings @ Mogord = N T 20 pounds of BRAND
ang Olc Linses © STUEE NEW usable Govi.
sup Tuoussnss 01 OTTE uservt ] Surplus.  Perfect gift
wHEnE b FALLE for Hams, ete.

- [PRECISION)

Y hea] -
ia" BUTTERFLY CONDENSERS @:‘ﬁ
$495 bt )

TYPEA €'4° Dia.
S TYPI Woared
"6 TPEC Thesa unity make @

Gro

SHIPPED ANY

v
[.v Dis, the finest tuners for Ultra-high
frequency trans mitrers, receivers,

frequency mcters, and oscillotors.

YPED
2

Phone TYler 8-9400

HERSHEL Gioco. FEe

Y s ""Clasn'
5249 GRAND RIVER Detrait 8, Michigen 8 otrngyy
32 E

Tips (Continued from page 30)
| all your tips together, make selection
| easier and., most important of all, keep
| them from getting lost.—John A. Com-

stock, Wellsboro, Pa.

| METER MAGNIFIER

| An inexpensive plastic magnifier which
can be picked up at the dime store makes a

\ wonderful eye-saver when fitted to a

|

1

[

§

A i

bracket which permits it to be moved
over the scales of your meter. The lens
shown was one end of a plastic letter
opener. The attachment is freely adjustable
to cover the entire scale. Although the
bracket in the illustration is attached to
an external wooden case which holds the
meter, you can easily adapt the same idea
to your particular type of meter. Miles M
Avery, Pharr, Texas.

GROMMETS IN A JIFFY

If you have a tube of plastic rubber
handy, keeping a stock of rubber grommets

f

1

is no problem. \When you need a grommet,
put the wire through the hole in the chassis
and apply a bead of plastic rubber around

Always say you saw it in—POPULAR ELECTRONICS
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AT A PRICE
YOU CAN AFFORD!

*ﬂ] Yes, this great course costs far fess than any training of its kind
41 INCH given by other major schools! Radio-Television Training School
Reciver Kit included will train you for a good job in Television or Industrial E:ec-

tronics — AT HOME IN YOUR SPARE TIME.

Think of it—a complete training program including over
120 lessons, Fourteen Big Radio-Television Kits, Complete
Color-TY Instruction, Uniimited Consultation Service
ALL at a really big saving to you. How can we do
this? Write to us today . . . and find out!

And what's more — you can (if you wish)
OPEN YOUR OWN RTS-APPROVED AND
FINANCED RADIO-TV SERVICE SHOP

We Want Many More Shops This Year

This 37 year old training organization —
called RTS, that's Radio-Television
Training School — wants to establish a

COMPLETE string of Radio-TY Repair Shops in
COLOR principal cities throughout the U. §.
So far, a great many such shops are

INSTRUCTION NOW IN BUSINESS AND PROSPER-
APPROYVED INCLUDED ING. We are helping and training
\l\):‘\"l;’l ambitious men to become future

owners and operators of these
you bUi’d 'hese shops in all areas.
>
O e H FOR UNSKILLED
av=g . _and other units INEXPERIENCED MEN ONLY =
: WE TRAIN YOU OUR WAYI

? .
is -, ) I
‘,J’f‘ “ ¥ ",g"x’ We must insist that the men
" ﬁ{ we sign up be trained in
it »
Lo

ﬁl'lliunﬂ"““
R Get your free 2ook on the ’}
FAMOUS RTS BUSINESS PLAN :
find out how you can open 9

A REPAIR SHOP J2F YOUR OWN y
p

lb

p

»

‘}

4

Radio-TY Repair, Mercham
dising and Sales by our

hgﬂ ‘%’ﬁ training methods—because

';.g’ 5 WE KNOW the require-
29 ol

T W e e

We supply and finance your equipment

When you are reacy and qualified to operate

4| one of our RTS-Approved TY Repair Shops 5/ ments of the industry
| WEWILL SUPPLY ANL FINANCE EVERY f © xubes Therefore, we will TRAIN
BIT OF EQUIPMENT YOU NEED TO GET ’ P excluded YOU . . . we will show

4 STARTED plus an inventory of parts and i )g:showdfo‘ed";hﬁx’;.k»ﬁ‘
lies, th ill stak , during e firs

{ "TANofFER Never Wiade store’sy (| RADIO-TELEVISION G Suing the i

. .. AN OFFER NEVER MADE BEFORE BY || nth :
4| ANY TRAINING DRGANIZATION. Under |p TRAINING SCHOOL training period. YOU
4| the RTS Business Plan vou receive: b 5100 s. VERMONT AvENUE KEEP YOUR PRESENTY
* 1 An electric sign fo B Plans for shop |} LOSEANGELES 27 MCALIRORNIA ‘L?AB.C:ERIAh‘Ih‘YIgL?RTSKWEa
3 i . M t.
d 2 2"‘,‘.,..;"‘27\1 TV tes v -:Js'fr':."_l?;toﬁs onnow b PG HOME, IN YOUR
t . 0 go into business, I pr
3 L:tute‘:r::ands, calling o Co:(:nuous t:sonsuh b Est. 1922 H SPARE TIME!
1 cards, repair tickets tation and help. h
I L € e e 1 !
3 i i o —
{ O s Aerreidmne e b e E s B ow:
5. Advertising and la. The right to use I}
4 promotianal the Famous
material, Trade Mark.
4 - v &
Y, i gl g B gin
(

RADIO-TELEVISION TRAINING SCHOOL

r—" S 5100 $. Vermont Avenue, Dept. PE-69.
BUSINESS Los Angeles 37, California

AN = .
P SEND ME FREE — all of these big opportunity BDooks =
*'‘Good Jobs in TV-Electronics,” ‘A Repair Shop of Your Own'*
and “Sample Lesson.'’ I am interested in:

[ Radio-Television ([} 'ndustrial Electronics

(Automation)

J
|
|
!

RYS' Mcmbership in The
Association of Home $tidy
Schools is your assurance of
Reliability, Integrity, and
Quality of Training.

Name A
Please Print

Address

9

City & state
300

——————————— e

June, 1959 33
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fremmed .

fittle Genia

HIGH FIDELITY KITS

® LAYER BUILT® e COLOR GUIDE

“So simple . . . it’s

20PGB K

like magic”

Before you build
another kit, see this
new method of kit
assembly. Each kit

complete with alt
parts and instruce
tions,

20PG8-K 20 Watt Amplifier with built-in pre-
amplifier and all controls.

LJ-6K 10

Watt Amplifier (Litt]

Net 59.50
e Jewel). Has

built-in preamplifier and record compensator
on phono channel.
207A-K Hi-Fi Preamplifier (Self-Powered). Feed-
back circuit with 10 controls.

250-K 60 Watt Basic Hi-Fi Amplifier.

Net 24.95

Net 44.50
For use

with a preamplifier (such as 207A-K). Net 79.50
G0000000000000000000000000000006R0RNODRNY(
Grommes—Div. of Precision Electronics, Inc.

Dept. P-6,

9101 King St.,
Name of Dealer

Franklin Park,

{7 Send complete Kit details. [ Kit

[0 Check or M.0. enclosed {1 C.0.D. $5 enclosed
Name_ i e T,
Address_ - _ 5o == —
City Zone State

GET THE

MOST OUT OF

STEREO

WITH THIS

“COMPACT
STEREO

CONTROL CENTER

WITH BUILT-IN SILENCER
A FUCK OF A FINGER GIVES YOU FOUR SETTINGS

ONE — TWO CHANNEL SOUND, Normal Stereo .

TWO_MONOPHONIC, combines both channels as niono-

phonic sound . .
reversal for

. THREE—STEREO REVERSE,
compalible listening . . .

channel
FOUR—OFYF, cuts

sound to speakers without disturbing
volume settings. Phono pin jacks forjLIMITED TIME ONLY
easy installation . . . GRAY CASE, in INTRODUCTORY
handy plastic box . . . . . . $ 50 OFFER
Add 50c for handling and BOTH STEREO
postage. COMPLETE CENTER AND
CABLES ONLY
MAKE YOUR HI-FI CHANGES THE ON SAME $-|0
EASY PIECE HI-FI ORDER P.PD}
WAY CABLE KIT v 77T IN
¥it connecting cables to any \\.*k . 7 HANDY
HI-FI installation . . . makes ! “ )/ PLASTIC
cables from 13”7 to 109! Pholno RS 2 "/ BgTORAGE
pins and adapters . . . 10 day ) f, X
money back guarantee . . . add * 3'( ONLY 5540

50¢ for handling and postage,

“
SEND CHECK OR MONEY ORDER (NO c.0.D'S) TO

34

ACTIVE

SALES
2714 N.

CHICAGO 47, ILLINOIS

COMPANY
SAWYER AVE.

|
|
|
|
|

1

Tips (Continued from page 32)
either side of the hole. The rubber will
rapidly dry into a “grommet” that’s about
as good as a ‘“real” one. Where appear-
ance is of importance, trim the grommet
to shape with a razor after it dries.—John
A. Comstocl:, Wellsboro, Pa.

CHASSIS BOX REPAIR

Frequent removal and over-tightening
of self-tapping screws in a metal chassis
box will ruin the threaded hole for further

-

s

use.

To repair
lichtly around the cdges of the damaged
hole with a small ball peen hammer until
the hole size has been reduced to about the

this damage, simply tap

original diameter. Now the screw can be
carefully rethreaded in the hole. Where
possible, hammer both sides of the chassis,
but try to avoid marring any external
surface.—J. E. Pugh, Jr., Menominee, Mich.

PREVENT TWIN-LEAD TEAR
To prevent television twin-lead insula-
tion from tearing at the point where the
cut terminates, make a hole with a paper

punch as shown. This is especially useful
at the antenna end of the line because the
insulation is exposed to cold weather, con-
tinuous {lexing, and is thus more likely to

Always say you saw it in—POPULAR ELECTRONICS
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tremendous value at only

only $4.45 down

never before such performance...

such styling...such quality
at so low a price ...

EXCLUSIVE knight-kit

\T meets OF
4 specifica-
fund your

KNIGHT-K
ds pub\ishe
we re

Every

ONLY knight-kits ARE

for easiestbui\din

vious ele
ence needed . .-

1959 ALLIED
CATALOG

Send for this value-packed
catalog featuring the com-
plete KNIGHT-KIT line, as
well as the world’s largest
stocks of everything in Elec-
tronics.

June, 1959

g-—nO pre-
ctronic experts

lkenight- kit

A PRODUCT OF ALLIED RADIO

N\

NS

knight-kit 20-watt stereo hi-fi amplifier

Newest complete Stereo high-fidelity amplifier at an amazing low
$44.50. Incomparable valuc: Includes two built-in preamps for
magnetic cartridges. Single switch selects phono, tuner or auxiliary
stereo inputs, plus sterco reverse on each; also switches monophonic
input to both amplifier channels. Bass and treble controls boost and
attenuate. Special clutch-type concentric volume control permits
individual channel balancing, plus overall volume control. Total
output is 20 watts (10 watts per channel at less than 1% % distor-
tion). Response, 20-20,000 cps, + 1.5 db. Hum and noise better
than 85 db below full output. Has four pairs of sterco inputs: mag-
netic cartridge, ceramic cartridge, tuner, auxiliary. RIAA equalized
for stereo discs. Expertly designed push-pull output circuitry. Beau-
tiful custom-stvled case, 414 x 1314 x 9”. With case, tubes, all parts,
wire, solder and instructions. Shpg. wt., 27 Ibs.

Model Y-773. Knight-Kit Stereo Amplifier, F.O.B. Chicago...$4 450

see over 50 other fine knight-kits ... write for catalog

HI-FI KITS HOBBY KITS INSTRUMENT KITS
Stereo Amplifiers Short-Wave Radios VIVM Cap. Checker
Stereo Preamp AC-DC Table Radios VOM's R/C Tester, etc.

Stereo Control Clock-Radio Tube Checkers

HAM KITS

Hi-Fi Tuners Radio- Intercom Oscilioscopes

Hi-Fi Amplifiers Transistor Radios Signal Tracer Receiver

Speaker Systems, Electronic Lab Kits Audio Generator Transmitter
and others and many others Sweep Generator VFO, etc.

EASY TERMS ON ORDERS AS LOW AS $20

Dept. 19-F9
100 N. Western Ave., Chicago 80, IlI.

[ Ship Model Y-773 Knight-Kit Stereo Amplifier. $
[0 Send FREE ALLIED 1959 Catalog

encl.

1

1 Name

1

\

y Address_

1

! City — _Zone State

ey

www americanradiohistorv com
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iN-CIRCUIT CONDENSER TESTER

Mode! CT-1

AN ABSOLUTE 'MUST" FOR
EVERY SERVICEMAN!

Here is an in-circuit ;onciTeﬁs%Ttvels;ecr‘ \
that does the whole job. eer e
it s(epsésci??égﬁgznzver testers
n-cl " .
?;iil?t;ﬁ;_ lingemous apphca(tr:gncﬁflg
dual bridge principle glvesration -
tremendous range of opel .

;"F“-"II"
in-circuit checks: &é‘%@

o Quality of over 80% of all condensers
¥
g pré:
even with circuit shunt resistance Bres

(N
ﬂ.

ent . eakage, shorts, opens, ntermit-
{ ape, shorts, opens, ! ermi \
o Value of all conden rs from mmid -
valtue of 1 condensers fro 200 H ¢ @
v Qualit ¢ all electrolytic condensers  Model cT-1 —
ele ’
Quality of 2

sed in sturdy
:gummencne fin- S 50
ish steel case '
complete with Ne
test leads B
S1ZE: W-6+ H-T" D=3V

{the ability to hold 2 cnarg»e)_" —
Transformer. socket and wiring

v 1 f
capacity

out-of-circuif checks:

14 q inter-
shorts, opens an
it § 100% of all condensers .. - (leakage,
» Quality © Y .
ot 50 mmid. to .5 mic. o)
E hold a charg
A lanl‘l:oe’l‘::lr:owhc condensers (the ahility to
v Guality of a

megohms t and wir-
e up to 300 , componen
v High resistance leaol:‘adge"sc's 7 lranstormer, socket, €
known ¢ 5
s New or un ;

H e e capacity
ing leakage capa SPEchchT‘IONS

ircui Multi-colar direct
iti drift-free circuitry acgiirle o
» Ultra-sensitive Zd;:,“g‘;e,o, both quality and' "ﬂﬁﬁn cap(aci(y aty
scale precison i Simultaneous readings @ c cuiL o over 300
Dkl ":lrcum .Buin-in hi-ieakage indicator :e B
cireuit res °( damage circuit componen |Sola(ed o e
ey :liccaatg?ofor even greater accuracy © s
palance (n

{N-CIRCUIT RECTIFIER TESTER

Modet SRT-1 f
tifiers
ks all power rec
cheicn-t:irt:uit whethe:UM
SELENIUM, GERMAN .
SILICON, etc.

o producinl
r::"l:\;y‘.r?g selen;?"'f";‘rsge'g‘ow the "eeids
icon power Ly rectifier tester
tor an 0= = mwmr
greater than €

\ | THE SRT- CHECKS ALL POWER

ND OUT-

2 s IN-CIRCUIT A 1

; ?é ol d gircch‘;éEm% WITH 100% EFFECTIVE
B °.2

) [

oy i horts 1~ Opens
o Quality ¥ Fadu\% 1&3:2,
3 (o Bx
W Rrcing ¥ Life Exp
: Varr
gRT-1—house -

';c‘og&lrdy hamr::rég;ﬁ $2 i?x SIZE: w-6" H
fimieh SR test leads

ef
| SPEC‘F‘CATlONS\nSOOmaA(sﬂcnium,

ifi d from 10 Ma- =
ctifiers rated e eireuit
o Cheovs o lyp?lsco;"no‘xzf)rimh .n-cucun(do:o S e
& o
‘"’“a"“‘m' s‘(uses even when connecte - i !
Q 2 o 1y accurate multi-cotor meter . .+
e 3¢ highly @ e

¥ oo te meter scales fof nn-c|rcuj- -

¥ separa{:amage or over theat rectifier

e Canno

s 1
Just clip SRT-1 test Iea?ts :sf:ros
SIMPLE TO

ecting [ECH e ation on the
in the circuit Wil 1 ‘;n instant indicatior
OPERATE

4 out-of-circuit tests.
4 tested. K

st right
ectifiefr und‘er test Nl

easy-to-read three-colof eter scales. « » -

/\Iwa;/s say you saw it in—POPULAR ELECTRONICS

PPED ON APPROVAL

TRANSISTOR TESTER i3 G nced for

forward to ¢
:ests can b
urers’ rated gain

Less than hall 0 is not available e

IMPORTANT FE

You to check ali new type transi:
- B wd @
will be furnisheq ne“o;.n o e,

MIKI-CHECK TUBE TESTER

Model MC-1

A Real ECONOMY
MULTIPLE SOCKET
TUBE TESTER without
sacrifice in ACCU-
RACY, SPEED or VER-
SATILITY

Here is a muftiple socket
tester designed to meet
budgets. Afthough fow in ptice it
boasts a unique circuitry that en.
ables you to check over 600 tube
types — and has a range of opera-
tion that far exceeds others in its
price class.

B ® *>
e¥Fe o

Beseaam

tube
Iimil‘t'ed ® @

& 7 ® Q;-

Py S
®o 6
Model MC-1 —

C housed in
sturdy wrinkle finish steel s 50 SIZE; W-9~
case Net H-8Yy"

SPECIFICATIO e
A NS

@ Checks emission, inter-element shorts and leakage of over 600 tube types.
This covers 02Z4s, series-string TV tubes, gas regulators, auto 12 plate volt,
hi-fi ar ‘C cign tubes ® 3 settings enable a test of any tube in less than
10 seco. ds @ Employs dynamic cathode emission test principles e 3V
O'Arsonval type meter — most accurate type available . . . its greater sensi-
tivity means maore accuracy . . . its jewel bearing means longer life o 17 long
lasting phosphor bronze tube sockels ® Combination gas and short jewet
indicator @ 9 filament positions e Handy tube chart contained in special back
compartment e New tube listings furnished periodically at no cost e De-
tachable line cord

lus these BONUS FEATURES . . . found
p in no other low price tube tester

» Checks for cathode to heater shorts . Checks for gas content
i Checks all sections of multiple purpose tubes . . . will pickup tubes
with one “Bad” section i Line isolated — no shock hazard +» Vari-
able foad control enables you to get accurate results on all tubes
» Positively cannot become obsolete as new tubes are introduced.

TRANSISTOR
TESTER

AN INEXPENSIVE QuALL
DESIGNED FOR A
PENDABLE TESTS g
AND DIODES qQuick

Model
TT-2

H
TY INSTRUMENT
CCURATE AND pE.
F ALL TRANSISTORS
LY AND ACCURATELY
Every day more

ore and more manufac-
turers are using Iransistors in homce
Er:lcrdrstab]'e’[:md €arradios ., . in hearing
» Intercoms. amplifie i
trial devices. e, i trans ston
- €IC. Since transist
€an develop excessive leakage, pgo?
gain, shorts or open Y

- B 1oy
o tiog

R is great.

® Checks all transistors, ;, i
: s, inci

€ar radio, Power output, lriodeudl,:!g-
n junction types for -
:ﬁ?l gain, leakage, ouens.pshorts. :::::t'
current e Checks ali diodes tor
everse current gain e All
€ made even if Manufac.

Model TT.2 — hoysed :
in sturdy hammertone

finish steel case com- s 50
plete with test teads

Net

The TT-2 can
ATURE: the circuilr; ?sﬂer?

ccome obsolete as
as they are i
cally at no cost. 7 810 i@

zincered to enable
duced. New fistings

EASY TO BUY IF SATISFIED
see order form on facing page
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FOR 10 DAY FREE TRIAL

Battery

e

w

featuring the sensational new MULTI-PROBE - »...., Pending

No extra probes to buy!

© DC Probe @ AC-Ohms Probe

Tke WT-1 is a tremendous achi

bias voltages from .
~ with consistent Izhnralcly accuracy

Zero center provided for alf balancing measurements

such as discriminatar,
hi-ti ampiitier balancing

AC VOLTMETER 1. Peak.t
ments of any wave form including Ty
Yoltages, video pulses, audeo in il
and celor TV gating pulses

easily read down to .t voilts M

1. 20th the circuit loading ol a V..M
Mgt

mast cther V.T.y here is no |

on the towest AC range,

ELECTRONIC OHMETER
f0 1008 megohms . .
down o .t ohms . .

. Scale division
- Witl measure r,

Peak-to-Peuk

do without the expense of buyiny additionai

Scale divisions are

- . Measures from o

Convince yourself at no risk that CENTURY instruments are

dispensable

i i thout obliga-
i k. Send for instruments of your choice wi Dbl
;?mylo.ur’et:;rtyhg?ny fvtl:r"wlays before your buy . .. only then, when satisfied,

i i i added.
pay in easy-to-buy monthly instailments — without any financing or carrying charges

Operated

VACUUM TUBE V

ITH LARGE EASY-TO-READ 6 METER —

The versatile MULTI-PROBE

OLT METER

Model
VT-1

does the work of 4 probes |

© Lo-Cap Probe @ RF Probe

evement in test equipment. With its unique MULTI-PROBE it will do
probes. No longer do you
lose time alternating cables or hunting for a mis-
tip you can set ,t tg do any one of many time.

MULTI-PROBE firmly in place ready tor use.

OUTSTANDING FEATURES

® Completely portable —
batteries —

of case heeps

on DC, 5%

o-Peak measure.

sync. deflection
T oA practically burn-out

EIIE, 043 eliminates the service

easures RMS at 19

M. . Unlike

053 in accuracy connector & Matching cover pro.

— $SNaps on and off instantly.

SPECIFICATIONS

D-avgn

5 are eas)ly read

! SSistane Yales o e vaits — 0 to 1.5/6/30/150/300./600,1500 volts
tram s oone] B I o0 and byaeer @ AC Volts (RMS snd Peak-io-peak) — 0103, 12/80,300,1200 volts
Condeners & 4 e ® s — 010 3 billion ohms, 10 ohms- center seala Rx1/10/100/1K /10K
100K/ 1M
RF and LO-CAP MEASUREMENTS _ . © @ BF — Peak reading demodulator supplied for use on all DC ranges
With thess extra VT.1 functions yOu can measure @ Zero Center — available on all DC volt ranges with zero at mid-scale
voltages in extremely high-impedance circuits such o Decibels — from —10 Db to 410,22 36/50/62 based on the Dbm unit: ODb-
3s sync amd AGC pulses, driving saw tooth voitages, IMW in 600 ohms
€olor TV zating pulses. mixer output levels, 1.F. fmpedance — 11 megohms OC. I megohm AC, 10 megohms Lo-Cap
stage-by-stage gain ang detector inputs, ® Input Capacity — 130 mmid. RMS, 250 mmid.

SIZE: w145,

Model Fo.2 .

rubbed cak Carrying
adapte.

Plete wita CRT

ALL CENTURY
INSTRUMENTS ARE |}
GUARANTEED FOR. | ]

ONe fuLt Year [Tl
The extremely low ||l
prices are made 1 |___]
possible because
you are buying di

rect from the
manufacturer.

|
1
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Peak-to-Peak, 25 mmfd. Lo-Cap

Simply set two controls . . . insert tyhe -
any of over 700 tube types

Over 20,000

;;’:;’1(‘5 time wtaybdnwn, eliminatin
'Ng mare tube ith i

chose the FAST»CHECSKv:bovVeengI:{A:rex:obré testers

PICTURE TUBETESTADAPTER

INCLUDEO wiTH FAST-CHECK

FAST-CHECK TUBE

. and press
completely, accurately . |

servicemen are now using the FAST-CHECK in the
B unprofitable Call-backs and increasin
See for Yourself at no rigk

Enables you to check a * Checks quality of over 700

e re s, frcuany [ B danle S8, e e

lhe new short-neck 119 TV tubes, auto 12 plate-yolt iubes 024s,
degree type} for cathode fegulators special Purpose h;. n
emission, shorts and fife ¥ Checks for inter-clement shorts ang
expectancy. . . alsg to reju- : Checks for £3s content.

s
Model VT-1 — fully wired and
calibrated, housed in hand.
some hammertone finish stees
case, complete with MULTI.
PROBE.and thor.

ough instruction

manual coverings

all the applica- Net
Mode!

TESTER '

quality button to test
. IN JUST SECONDS!

T every day work ang are cutting
g their doliar earnings
why so many seryicemen

venate weak pictyre tubes.

S

Checks for Me-expccluncy.

Hot11,

housed in hang.
case com-
T

1]
O
U

located inside Cover,
tion of muliti-section tubes ang

D434~

%6930

all future

CHECK INSTRUMENTS DESIRED’“ ©
T-1 la-Circuit Condenser Tester h

;4;_.;? fi!n,n 10 days. Balance $5 monthly for 5 m’n;sngo
-1 Mini-Check Tube Tester H

;‘s".ﬂsﬁl xlchm 10 Idays. Balance $6 monthly for 5 m;;;“;d
RT-1 In-Circuit Rectifier Tester ]

?Ao.gf)l v?xtnin 10 days. Balance $5 monthly for 5 m;;;hssd
1 TY-2 Transistor Tester 4

rao.gf) lilnin 10 days. Balance $5 monthly for 4 months.

Model VT-1 Battery Yacuum Tube Voit Meter SSB‘."S:J

$14.50 within 10 days. Balance $11 monthly for 4 m’oﬁn5 so.
-2 Fast-Check Tube Tester L

;A‘ofleslu ':imin 10 days. Balance $11 monthly for 5 months,

Prices Net F.0.B. Mineola, N. Y.

® No Iime'consuming multiple switching _ |
on conventional testers & No annoying roll ch

if only one section s defective the tub.

Long lasting ctcheg aluminum Panel.
The Fast-Check Dositively cannot become obsolete . |
tube types as they come

PECIFICATIONS

. ORly two sgeuings are required insteag of banks of Switches

<. .ty h i 1
listings are added without costly rolj chc S epiaung over 700 tube Iypes is

Art replacement
e will read
never need replacement o 7-pin and
meter is the most sensitive avaitable,
scale on meter for low current
Separate

Checks each sec.
“Bad™ on the meter scale
9-pin straighteners
ok ytcl fugped — fully
| . tubes o Compensatign for
83s and short lewel indicators o Line isolateq —

. Circuitry is engineered to

N acco
Out. New tube listings are furm o conmodate

€d periodically at ng cost.

CONVENIENT TIME PAYMENT PLAN — no FINANCING CHARGES

{CENTURY ELECTRONICS CO., INC.

111 Roosevelt Avenue, Dept. 306, Mineola, New York .
! rush the instruments checked for a 10 day free trial M sa(;shed L::Ler‘e ll? :o)l’
kPh:a;zwlr‘\spaymen( within 10 days and the mDnllhly ;:s:\a]]‘g‘ednayssa:na [her'e faeot

fied | will return the instruments withs 5
f::?r?elf‘zlgli;::;v:mll is.understood there will be NO INTEREST or FINANCING
charges added.

Name Please print clearly

Address . e

State ... R

City ..
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The specs are the proof...now your
BEST BUY in [

90-WATT CW TRANSMITTER . . #720
KIT $79.95 WIRED $119.95

Conservative, highly efficient design plus stability, safety,
and excellent parts quality. 80 thru 40, 20, 15, 11, 10
meters (popular operating bands) with one knob band-
switching. 6146 final amplifier for full *“‘clean’" 90 W input,
protected by clamper tube. 6CL6 Colpitts oscillator, 6AQ5
clamper, 6AQ5 buffer-multiplier, GZ34 rectifier. “‘Novice
limit™ calibration on meter keeps novice inside FCC-re-
quired 75W limit. No shock hazard at key. Wide range, hi-
efficiency pi-network matches antennas 50-1000 ohms,
minimizes harmonics. EXT plate mod. terminals for AM
phone modulation with 65W input. Excellent as basic
exciter to drive a power amplifier stage to max. allowable
input of 1KW. Very effective TVl suppression. Ingenious
new ‘‘low silhouette’’ design for complete shielding and
“living room’ attractiveness. Conservatively rated parts,
;:gpp‘:lr pglla/ted chassis, ceramic switch insulation. 5” H,

2

NEW UNIVERSAL MODULATOR-DRIVER  #730
KIT $49.95  WIRED $79.95  Cover E-5 $4.50

Superb, truly versatile modulatar at low cost. Can deliver 50 W ol undis-
torted audio signal for phone operation, more than sufficient to modulate
100% EICO =720 CW Transmitler or any xmitter whose RF amplifier has
plate tnput power of up to 100W. Multi-match output xmfr matches most
loads between 500-10,000 ohms. Uniwgue over-modulation indicator permuts
easy monitoring, no need for plate meter. Lo-level speech clipping & filtering
with peak speech freg. range circuitry. Low distortion feedback circuit,
premium quality audio power pentodes, indirectly heated rectifier filament.
Balance & bias ady. controls. Inputs for xtal or dynamic mikes, phone patch,
elc. Excellent deluxe driver for high-power class B modulation. £CC83/12AX7
speech ampl., 6AL5S speech clipper, 6AN8 ampl. driver, 2-EL34/6CA7 power
output, EM84 over-mod. indwcator, G234 rect. Finest qualnty conservatively
«ated parts, copper-piated chassis. 67 H, 14" 8"

#710

NEW GRID DIP METER . . . . .
KIT $29.95 WIRED $49.95 inctuding com-
plete set of coils for full band coverage.

Exceptionally versatile. Basically a VFO with micro-
ammeter in grid: determines freq. of other osc. or
luned circuits; sens. control & phone jack facilitate

“zero beat" listening. Excellent absorption wave
meter. Ham uses: pretuning & neutralizing xmitters,
power indication, locating parasitic osc., antenna
adj., correcting TVI, de-bugging with xmlllev power
off, de(ermmmg C,L,Q. Servicing uses: atignment of
hl(grs IF’s; as sig. of marker gen. €Easy to hold &
thumb-tune with 1 hand. Continuous 400 kc—250 mc
coverage in 7 ranges, pre-wound 0.5% accurate coils.
500 ua meter movement. GAFA(A) or 6Ta Colpms osc.
Xmfr-operated sel. rect, 2% " W, L.
Satin deep-efched aluminum nanel grey wrinkle sleel
case.

NOW IN STOCK!

Compare & take them home—right ‘‘off
the shelf''—from 1900 neighborhood EICO
dealers. For free catalog mail coupon in
EICO ad 2 pages forward. In the West,
add 59%. Over 1 MILLION EICO instru-
ments in use througnout the world.

Copr. © 1958,
Electronic Instr.
Co., Inc ‘

33-00 Northern Bivd.,
Long Isiand City 1,N.Y,

See EICO’s other ad on page 40.

38

Tips (Continued from page 34)
become brittle and tear after it's been in
use for'a while.—James A. Clifford, Detroit,
Mich.

TELEPHONE WRAP HOLDS CABLES

Standard telephone cable wrap can be
used to bundle interconnecting cables and
other wires that should be kept together

neatly. Simply cut off 1” sections and wrap

them around the cables at strategic points.

This technique will work well even with

underchassis wiring in power supplies, etc.
-Dave Muirhead, New York, N. Y.

CLIP SOLVES PLUG FALL-OUT
A dual clip (Muller #22) can be used to
prevent an a.c. plug from accidentally pull-
ing out of the cube tap of an extension
cord. Slight tugs on the cord tend to pull

the plug out of the socket while you are
working. This can’t happen if you attach
a dual clip onto the two cords as shown in

the photo.—Joseph A. Carroll, Brooklyn,

N. Y.

KNOBS FROM LAMP SWITCHES

It is often difficult to find a knob that
will go on the shaft of a Vari-Loopstick
antenna coil. Suitable knobs can be found
on old switches from floor or desk lamps.
To use one, just screw it on the shaft. It
probably won’t fit exactly, but this is to
advantage as it prevents the knob from
slipping.—Bob Culter, Oswego, Ore. —30—-

Always say you saw it in—POPULAR ELECTRONICS
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Q%Q dk@eo Standard Garrard

Tone arm with Stereo

a”d monauza/) Cartridge (underside

view through a

/Ieﬂ /I /e e ﬁo A)Iﬂlﬂ transiucent record).
ﬁ!('y/a /@(le/tl(r/ recone :
mend lfics o/zan(yee.’

Confirm this with any
experienced dealer!

The Gatrard changer reproduces
music precjsely as recorded, with-
out introducing any distorting fac-
tors such’ 4s rumble or wow. A
Garrard changer is actually a
superb turntableicombined with a
scientifically engineered all-alumi-
num tone arm. This tracks at the
correct stylus pressure without un-
desirable resonances.

When considering the claims of
changers *‘specifically designed for
stereo” or turntables “to play
stereo properly™, it is well to re-
member that for years Garrard
changers have had all the qualitics
necessary for this type of sensitive
reproduction.

For your stereo or monaural system
insistona

: The World’s Finest l
Y ‘

Garrard Sales Corp.,
Dept. GF -359, Port Washington, N.Y.

system . . . all fully Please send free Garrard Comparator Guide which
wired for stereo and compares all Garrard players and their advanced

1
There's a Garrard for |
:
t
'
monaural records. | features.
i
1
)
1
1
[}

every high fidelity

Six models: $32.50
10 589.00. | "oMe
Address_

Mail this coupon for free
Garrard Comparator Guide. City _ Zone State

June, 1959
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EICO, 33-00 Northern Blvd., L.1.C. 1, N.Y. PE-6
Show me HOW TO SAVE 50% on 65 models of

top-quality:

] HI-FI [ TEST INSTRUMENTS [ "HAM' GEAR

gen:j FREE catalog & name of neighborhood EICO

ealer.

the experts say

your BEST BUY

ADDRESS. ...l S e, e

ADD 5% IN THE WEST

[of | § AIRORAReSS

e Tuner HFTS0
L $29.950.

. wired $63.92 -
& "Cover $3.95.
One of the best

Mono

STEREO Dua! o Preamphi st buys you fcig:‘gs';{‘,s‘.‘.‘g_
-~ Amplifier- - O u it $29.95. it Report.
— j lifier y - Kit $29. ~Less Cover, DIOCRAFT Ki

© l>rearnvd|:l81 Q - wired $44.95. FET, inch AU I HFTOA

ty HF65:
pdy$49-95~ Kit $

39.95. wired $65.95,

with Power Sup
incl. Cover & ET

i e o
' Q@ = 5 Rt $69.95- u
10 e B Kit $33.95. Wire

wired $109,95-
vgxcellent” —

, 2-Way
SATURDAY REVIEW:
HI-FI MUSIC AT HOME. Mono Power Booksh:éfr
= amplitiers 5 systerm HFS1
’ 50, 35, 30, c<. :

STEREO Dual “NE {4-Watt; use complete Wilh

; preamplifier } ‘ 2 for Stereo) factory 55
A . = HF85 Ay Kit -$23.50. cabinet: $39.93-

: @9 (152995 from red $41.50
R S i 593 U .
.’;fﬁ et Wired $64.95- 5 omni-directional
A% G “Extreme Speaker Sys!er‘n
S flexibility . . . Mono HFS2 completely
pargain” —HVF! REVIEW o {ntegrated factory-built, $139.95-
- D ‘Eminen

STEREO Dual S0 0 Oyt usé “EmThiGH FIDELITY

pue lifier agi Stereo” —
6 Power AmDHFQBSG FmeJ\?{DERN HIFLL
Kit $43.95.
wired $74.95.

@ D20 Jqor Slifgg)
e from Kit $34.
wired $57.95-

<..and in

TEST INSTRUMENTS

"j Power & g‘ew
[ oy ias o i
g r,angfptp'}f for Miniaturized m i
e - E ulti-Signaj - Vacuum Tube 2
N\ Q % Kit'$19.95 T"}(ﬁetfs‘;;%SA =4 VOIUT'!(&ter =22] e
. M ' o : .95, “ it FEE
i 2352 w88 | L8SEL ez
m——, & Uni-l’;obe
——— New o at.
% ° TUBE & CRT Fii. " ,7 3 Push-puy f(pitts‘z’ge';%)
9=9 Teit_eter =612 o %??%;‘455 Wired $49 95,
120l wreasses | HO P 1000, Shme vol ired $79'58 |
ose _Fast-checks s Kit $i"535 DC-—5 Mc | G& o
- radio/TV tup | 2.90. 57 e !
pilot lamps, ete" Wired $14.50. Slfi?pé;g%o & wo | T Tester
Wired $129 50, !““;-«q"; - Kit sai.sgzsff
g - ® ired $49.95.

RF Signal 5. ] Seriesy | > ——
':-i% g f Ceentor | ) o oo Persller | WG cimnator o] MG Bridee
SRX® g Kit $26 954 ._._-—-—’" Combi D S S & Charger N ] e
3 r/Wir .95, - ination #1 TN L Comparator
- Wired $39.95 Kit $13.95 ws?é)&( $}‘119140 $29.95. Wireq $3a%55° = (3 Kit &, 2508
e 5 -fi o s Rl i
1350 Combinationsgs Extra-filtered for e = 11[;‘_' Wire‘é ﬁg;gg-

transi i
Kit $33.95. el 21060

- Wired $47.95

© 1950,
IN STOCK! Compare, 1959, eLEcTRON I INSTRUMENT co., e, 32-00 N
take them home — right “off the shelf” — from 2000 neighborhood SRS
dealers, Over 1 MILLION EICO instruments in use throughout the worid.

sliel Ny,

<« See Page 38 for £1CO’S BEST BUYS in “"HAM" GEAR.
40 Always say you saw it in—POPULAR ELECTRONICS
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By ART ZUCKERMAN

Hga
s Go v'.deo

NE DAY, in the not-too-distant future, the average ham may mean

it literally when he asks a distant buddy, “How do you rcad me?”
He will mean not “How well do you hear me ?” but rather “How clearly
can you read my test pattern?”

Ham TV today is admittedly a limited pastime, indulged in by a hand-
ful of dedicated adventurers using makeshift equipment. But at least
one electronics manufacturer, the Electron Corporation of Dallas, Texas,
is determined that things will not always be thus. Mort Zimmerman, the
company’s president, reasoned that when the Federal Communications
Commission set aside the 420-450 mec. band for amateur television back
in 1957, it meant for the band to be used. So he is marketing a complcte
ham viaeo station.

Dave Eaxter of Dallas, known in amateur circles as W5S5KPZ, is using
the new equipment to telecast to several other Dallas amateurs whose
TV sets are equipped with special u.h.f. converters to receive him. And
in Denver, two ham clubs are buying the Electron Corp. gear on time,
paying for it with a $6 monthly membership assessment. The cost of the
complete package at present is $2895.

Ham TV Pioneers. Though such commercial gear should do much to
popularize ham TV, amateur television has been with us longer than you
might think. Its roots can be traced to the earliest days of video experi-
mentation. And just before World War 1I, the Radio Corporation of
America actively encouraged amateurs to jump on the television band-
wagon it was then striving to get on the road. With the war, television
went into mothballs for five years. But when it ended, the Armed
Forces unloaded tons of surplus radar and other electronic gear.

June, 1959 4|

www americanradiohistorvy com


www.americanradiohistory.com

LET

124 § L 2 e
i’ ol e i
i U o N
L ¥ i twies | IR Kties -
s WAL LR B8 0 BV .
il : L5007 § wipy | %99 o o
x l 1 i B e
phsa gy (A [WONH Voas L HER: 3
" VIR v > X i
{3 g ),
I o H ]
= » - r g
- e 1 ] £
0T B -
!
v - 4
i% - e 2

Some of the Armed Forces’ surplus gear
was snapped up quickly by a few of the
more enterprising radio amateurs. Many of
these hams were operating on the West
Coast, where probably the greatest con-
centration of video hobbyists can be found
today. On clear, bright days, small groups
of these intrepid pioneers can be seen climb-
ing up neighboring mountains, loaded down
with equipment with which to exchange
test patterns and live images.

For transmitters these hardy hams gen-
erally use modified radar gear, though
some build their own. The pickup equip-
ment is likely to be a primitive iconoscope
camera originally huilt for wartime guided
bombs, a Buck Rogers type weapon tried
by the Army Air Forces toward the close
of World War IL

Unfortunately, these surplus iconoscope
cameras provide considerably less than
good picture quality, and they gobble up
light much too greedily. So the average
member of the tiny TV ham fraternity is
more likely to content himsel{ with trans-
mitting slide shows. For this he uses a
setup known as a (lying spot scanner.

Flying Spot Scanner. This interesting
device is actually made up of two scparate
items: an ordinary TV receciver and a
photoelectric multiplier tube, such as the
931A. Together with a video amplitier and
a video transmitter, the flying spot scanner
makes a dandy gadget for televising still

42

e o

TV ham Dave Baxter, WSKPZ-TV, is sandwiched

between his gear. Dave works out of Dallas, Texas.

transparencies. Here’s how it operates.

The TV set is tuned to an unused chan-
nel, so that its screen is lit up with the
swept trace lines but shows no picture.
Its brightness control is turned up as far
as possible. Next, a slide or other trans-
parency is placed against the face of the
picture tube, and the set is adjusted until
the trace lines just fill the part of the tube
covered by the slide.

Now the photoelectriec multiplier is
placed right in (ront of the slide. The light
hitting the photocell, after going through
the transparency. is not just a blob of illu-
mination; it is actually the scanning action
of the picture tube’s electron gun. As this
light hits the photoelectric tube, it gener-
ates a signal that is fed to the video am-
plifier. The video amplifier, in turn, feeds
either a monitor set, a video transmitter, or
both.

Result: a neat reproduction of the trans-
parency on the monitor and on the receiv-
ing set of another ham.

This technique can also be used to pro-
duce positive images with photographic
negatives if their phasc is reversed in the
video amplifier.

Two Typical TV Hams. Many of to-
day’s television amateurs. as might be ex-
pected, are actually professional clectronics

POPULAR ELECTRONICS
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ANTENNA

PIX  MONITOR
TV RECEIVER 35 MM PROJECTOR
(PHOTOCELL  REPLACES
LIGHT  BULB) .
(@)
N\l
] d i ‘]/,
/ L +_J
| |
TRANSPARENCY
Sl ¥idau TRANSMITTER
AMPLIFIER

Sophisticated version of flying spot scan-
ner. Older system involves putting trans-
parency directly against screen of TV set
with raster reduced 1o size of transparency.

Tuning ap the transmitter. Dave Baxter's sta-
tion is believed to be the first installation of com-
mercially made ([Electron Corp.) ham TV gear.

engineers who like to tinker with video in
their spare time. In New York, for ex-
ample, two TV hams arc Arnold Proner,
W20MU, a television broadecast engincer
with the National Broadcasting Company,
and Bill Ziner, W2MMY, an engineer in the
research department of the Lewyt Corpora-
tion.

Working together, Arnie and Bill actu-
ally buikt their own vidicon cameras and
amplifier-transmitter gear from the ground
up, copying standard circuits in commer-
cial use. The cameras are patterned after
an old ECA vidicon design used for tele-
vising motion picture films.

June, 1959

s

For optics, Arnie Proner uses an f/1.9
50-mm. lens from a Leica camera. “It gives
a slightly telephoto effect on the vidicon,”
he will tell you, “‘but it does a pretty good
job.”

Before Bill Ziner graduated to the vidi-
con, he had worked out a really sweet ver-
sion of the flying spot scanner. “I took an
old 35-mm. projector and rewired it, replac-
ing the lamp with a photoelectric multiplier
tube,” he relates. “So I had a perfect slide
changer setup for my transparencies. Then
I simply filled my entire TV picture tube
with scanning lines and focused the slide
projector on its face. I worked out the

43

www_americanradiohistorv. com


www.americanradiohistory.com

T

44

Home-built rig of Ar-
nold Proner, broadcast
engineer for NBC, in-
cludesrack-mounted am-
plifier-transmitter, vidi-
con camera, and moni-
tor. Most of the equip-
ment is similar to early
commercial circuitry.

focus by the focal length of the projector's
lens and checked it on the monitor. Airing
slides with this rig was just like putting on
a regular slide projection show, only the
process was reversed.”

Vidicon Simplifies Matters. The vidi-
con cameras turned the flying spot scanner
into a child’s toy for Bill and Arnie. They
still sent each other test patterns and other
slides in transparency form, but now they
were also sending live pickups with ease.
And transmitting slides was a much ecasier
project.

They did it in two ways. Either they
projected the slide on a wall and turned
the vidicon camera on the projection or
they aimed a slide projector right into the
vidicon camera's lens. This would give a
reverse image which was then corrected by
electronic flopping in the amplifier.

Arnie also succeeded in transmitting
movies. He did this by beaming an 8-mm.
projector on a screen made of translucent
material and spotting the vidicon behind
the screen. The vidicon picked up a reverse
image from the rear of the screen, and the
image was electronically flopped.

Because their gear was not fully refined,
Arnie and Bill found that they had to take
turns transmitting to one another on video.
Their transmitters completely blanked out
their own receivers. But this was normal
radio practice and presented no problem.

Arnie’s gear once was put to a very
practical use when he and his wife couldn’t
corral a baby-sitter while they made a
short visit next door. Arnie trained the
vidicon on his sleeping infant and Bill did
the baby-sitting electronically at a distance
of ten miles.

Commercial Equipment. IHam televi-
sion is characteristically a strictly video
proposition; because hams have radio trans-
mitters and receivers anyway, there is no
need for TV audio circuitry. And amateur
TV, as practiced by these pioneers, is pri-
marily a builder’s hobby. There are few
other video hams within reach of their
short-range equipment, and the challenge
is mainly one of seeing if they can put
together workable rigs.

(Continued on puge 128)

Rack-mounted ham TV transmitter manufactured by Elec-
tron Corp. is small enough to sit atop a desk. Use of slides
permits the equipment to be adjusted and serviced easily.

POPULAR ELECTRONICS
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Sunspots

QEVERAL mornings each week, in the
KJ center of New York's financial district,
the roof of a small structure located atop
the RCA Communications building swings
open. A hovering helicopter could then
see Mr. John If. Nelson, a serious-looking
man with thinning hair, assume his place
behind a six-inch refracting telescope. Mr.
Nelson, an expert in electronics and astron-
omy, has one of the most specialized and
unusual jobs in the world; he is a propaga-
tion analyst.

What, exactly, does a propagation ana-
lyst do? Well, Mr. Nelson forecasts the
radio weather, or, in more scientific terms,
he predicts the magnetic condition of the
ionosphere, a major factor in the propaga-
tion of radic waves over long distances. To
demonstrate the practical value of knowing
what the radio weather will be, let’s take a
typical example.

Transatlantic Message. Suppose we
want to send a message from New York to
London. Normally, this message would be
transmitted from the RCA station at Rocky
Point, N. Y., directly to London. But today,
let’s say. Mr Nelson has predicted that con-
ditions will be bad over the direct New
York - London route.

So, afier consulting one of Mr. Nelson's
charts, we decide to reroute the message

June, 1959

New techniques aid in

predicting radio weather

By SAUNDER HARRIS
WINXL

over an alternate path which is free ol
lonospheric disturbances. Instead of taking
the direct route, we send the message
through traffic relay points at Paramaribo
on the northern coast of South America, or
at Tangier in North Africa. From these
points the message is relayed to its destina-
tion in London.

This rerouting takes advantage of nor-
mally ideal north and south transmitting
conditions. Thus, rather than being chopped
up and garbicd because of untavorable
ionospheric conditions, thanks to Mr. Nel-
son's advance warning, our message gets to
London clearly. accurately, and on time.

Radio Propagation. To appreciate the
importance of knowing the condition of the
ionosphere in predicting radio weather, it
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A T M 0 W

Propagation analyst John H. Nelson
is shown at his observatory {above] in
the heart of New York City's financial
district. In photo at right, Mr. Nelson
uses solar map to study sunspot activity.

is necessary to understand how a radio
wave is propagated through space and what
part the ionosphere plays in this process.
The ionosphere extends from about 40 to
200 miles above the Earth and is composed
of a fantastic number of “frec” electrons
which have been knocked loose {from their
atoms by ultraviolet rays, cosmic rays, and
solar radiation. This gigantic clectron sca
floats high in our atmosphere, and, like its
watery counterparts on Earth, it has tides,
storms, and currents.

If conditions within the ionosphere are
right, when a radio wave from a transmit-
ter strikes it, the wave will be bounced
back in much the same manner that light
rays are reflected by a mirror. Thus, the
radio wave can be returned to the Earth at
a considerable distance from its point of
origin (see Fig. 1). Long-distance radio
communication would be impossible with-
out this reflecting action of the ionosphere.

The next question is: how does a propa-
gation analyst know when the ionosphere
is going to reflect the radio wave properly ?

Charting the Planets. Amazing as it
may seem, Mr. Nelson predicts the condi-
tion of the ionosphere, and thus, the radio
weather, by charting the positions of the
planets. He first began to study radio wave

46

Hlustrations courtesy of RCA Communications

propagation in 1946, at which time he was
able to achieve 80% accuracy on 24-hour
forecasts by basing predictions on sunspot
observation. In spite of the apparent suc-
cess of the sunspot prediction method, how-
ever, he felt that the condition of the iono-
sphere was determined not only by sun-
spots, but also by the relative positions of
the planets as they circle around the sun.

Later investigation proved this theory to
be correct. As a result of studying plane-
tary positions in addition to sunspot activ-
ity, Mr. Nelson’s forecasts are now 90%
accurate for 30-hour periods. His long-
range forecasts, covering periods of 36
days, are 80% accurate.

Pluto’'s angular relationship with the
other planets is exceptionally significant in
its effect on the radio weather, according to
Mr. Nelson. During the International Geo-
physical Year, which began on July 1, 1957,

POPULAR ELECTRONICS
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Radio waves are reflected

Fig. 1.
back to Earth by the action of the

ionosphere, thus making possible
long-distance radio communications.

and ran through December 31, 1958, there
were six very severe magnetic storms and
radio disturbances. Analyzing his data, Mr.
Neison found that the positioning of Pluto
at a critical zero angle—three times with
Venus and cnce with Mercury-—showed up
on four of the six disturbances. Since
Pluto’s mean distance from the sun is 3,671,-
000,000 miles, its influence would seem to be
far-reaching indeed.

Important Relationships. The results
of Mr. Nelson’s plottings of the planctary
positions over more than ten years of re-
search have brought to light six important
facts about the relationships of the planets
and radio conditions on Earth. These are
the significant relationships which he uses
in making forecasts, and may be summed
up as follows:

(1) Best radio reception periods occur
when Saturn and Jupiter are 120° apart.

(2) The most severe disturbances occur
when Mars, Venus, Mercury and the Earth
are in critical relationship near points of
the Saturn-Jupiter configuration.

(3) When two or more planets arc at
right angles to each other, or in line on the
same side of the Sun, or in line with the
Sun between them, magnetic disturbances
occur more frequently on the Earth’s sur-
face. (See Fig. 2.)

(4) When the planets have moved away
from their critical relationship, there is a
corresponding decline in the severity of the
magnetic weather.

June, 1959

(5) Three planets equally spaced at 15°,
30°, 60°, or 120° have a tendency to produce
disturbed radio signals if two of the plancts
are fast-moving and one is a slow-moving
planet, or if all three are fast-moving
planets.

(6) Three planets equally spaced at 60°
and four planets equally spaced at 60° will
disturb radio signals if at least two or more
of the planets are fast-moving. If three or
more of the planets in this arrangement are
slow planets, no disturbance will occur.

Successful Predictions. Mr, Nelson
does not attempt to explain why these
things happen as they do. What he has
learned from his study is that they do
happen. Proof? His predictions are suc-
cessful!

In making a forecast, Mr. Nelson starts
by calculating the positions of the planets
with respect to each other. When a signifi-
cant combination of angles is indicated, he
then calculates the positions to plus or
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Fig. 2. When Saturn, Jupiter, and the Earth are
at 90° to each other, magnetic storms appear on
Earth and radio reception is poor. Drawing on
page 45 is artist's conception of this relationship.

minus 6 minutes of arc for each hour of the
day. It is this data svhich allows him to
make the forecast.

The implications of John Nelson's work
with the planets and radio waves leaves one
with the impression that planetary posi-
tions might be important in other phases
of our lives. Perhaps the ancients’ supersti-
tious study of the heavens deserves re-
evaluation by those of us interested in
modern science. 30—
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Build a

Citizens Band

Transceiver

A “walkie-talkie’’ with simplified semi-kit construction

puts you on the air—person to person

EMEMBER the “Walkie-Talkie” of
World War II fame? How would you
like to have your own compact transmitter/
receiver that will let you “keep in touch”
wherever you go? You say you don’t have
an amateur license? Don't let that bother
you, because the recent opening of the 27-
me. Citizens Band by the FCC makes it
possible for anyone (except minors and
aliens) to own and operate a
transmitter without a ham
ticket. So here's the P.E. “Citi-
zens Talkie” transceiver—de-
signed for battery operation in

48

By DONALD L. STONER, WsTNS

your car, boat, or at any fixed location
where line power is unavailable.

The Citizens Talkie has a range of 2-5
miles when communicating with a fixed
station using an outside antenna. The dis-

Completely assembled unit
is shown at lower left with
back cover removed. Reading
from top to bottom, subassem-
blies are: transmitter, receiver,
and the audio/modulator unit.

tance you can cover with a pair of these
units using a whip antenna will be some-
thing more than one mile. On a high spot
(such as on a hill top), the range is un-
predictably good.

Ordinarily, the construction of a trans-
ceiver would be quite an undertaking.
However, several innovations make this job
as painless as possible. The transceiver is
divided into three sections and the connec-
tions between the sections are ‘‘coded” for
easy identification. Thus, you can build a
section at a time and ease the wear and tear
on both brain and budget.

The major portion of the transceiver, the
transmitter section, can be purchased wired
and tested, or as a kit which includes all

POPULAR ELECTRONICS
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Fig. 1. Pictorial dia-
gram of the audio/mod-
ulator subchassis. The
tube socket lip on the
chassis should be cut
in about |” and folded
up to an angle slightly
less than 90 degrees.

TS2-1

the parts listed alongside the transmitter
schematic. This subassembly (available
from International Crystal Mfg. Co., Inc,
18 N. Lee, Oklahoma City, Okla.) is a new
development intended for Citizens Band or
radio control applications.

CONSTRUCTION

Start by cutting the audio and receiver
subechassis from a piece of Reynolds *‘do-it-
yourself” aluminum as in Figs. 1 and 3.
Punch all tube socket and other holes first.
Then cut a slot in the audio chassis on cach
side of the tube socket hole and bend this
“lip” up to an angle of 15° from the vertical.
File the edges and steel-wool the aluminum
for a neat appearance.

Terminal strips 781 and 782 are made
from a standard 8-lug Cinch-Jones strip.
Hold it with the two mounting feet toward
you and cut it squarely between the third
and fourth lugs from the left. The left sec-
tion will have three lugs and the right sec-
tion will have five lugs.

Prepare the bias battery (B1) by taping
four miniature penlight cells together and
connecting them in series. Solder a lead
from the positive terminal of one battery to
the negative terminal of the adjacent bat-

June, 1959
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AUDIO SUBCHASSIS PARTS

BIl--6-volt bias battery (four RCA VSO74 cells
wired in series)

C1-—20-ud., 150-volt electrolytic capacitor

C2-—.01-ufd. disc ceramic capacitor

J1, ]2--Open-circuit phone jack

R1-—33,000-ohm, lz-watt resistor

T1—Transceiver transformer with plate, grid and
microphone winding (Triad A-21X)

T2 Plate-to-phones or line transformer (Triad
A-23X)

TS1 Terminal strip (Cinch-Jones 56C) (see text)

VI1—-3V4 tube

I---7-pin miniature tube socket

1- -Headphone set {2000 ohms)

1-—Carbon microphone
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TO TI

{(BLU) Fig. 3. Pictorial diagram showing wir-
ing details of the receiver assembly.
TO s2
¢ 7 ‘
ansaml

RECEIVER SUBCHASSIS PARTS

C3—20 pufd.

C4—S-uufd. butterfly variable capacitor (E. F.
Johnson Co. SMBI1)

C5—82 pptd. All capacitors disc ceramic,
C6-—.001 ufd. 200-volt rating or higher
C7—470 putd. unless otherwise indicated

L1—11 turns of #24 wire 5" diameter, 16-turns
per inch (Air Dux #516) | 4

R2-—3.9-megohm, /-watt resistor

RFCl--2.5-mh. iron core choke (Miller #6302)

TS2-—Terminal strip (Cinch-Jones 56C) (see text)

V2—1IL4 tube

1—7-pin miniature tube socket

10 GIMMICK
RECEIVER
PIN2, V2
Ccig
[8) uto
J3 HK /
antenna (@&—~TTTTD \I
cis cur © re
— > R
=2

R7
L0a0 TUNE 8.2x

N 001 | uta
1 c-si

ool L
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Fig. 5.
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3
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tery until you have two remaining termi-
nals, a positive and a negative. Check the
voltage between the terminals—it should
read about six volts.

The audio section is constructed first.
Mount transformers 771 and T2 with 4140
hardware with the 3-lug terminal stvip
(TS1) installed under the front mounting
bolt of T2, as shown in Fig. 1. Secure the
batteries next to 71 with a bracket made
from a %" aluminum strip. (The remain-
ing holes are used later for fixing the chas-
sis to the cabinet.)

Now wire the audio circuit as in Figs. 1
and 2. Lead length is not critical but the
parts placement shown should be most con-
venient,

Make sure to connect the color-coded
leads of T1 correctly : black to negative ter-
minal of penlight cells, grcen to pin 6 of
Vi, red to TS!-5, and one of the yellow
wires to pin 5 of V1. The remaining yellow
and blue wires are connected later.

Connect the color-coded leads of T2 in a
similar manner: red to pin 3 of V1, blue to
pin 2 of V1, black to ground. The green lead
is later connected to J2. Clip the unused
yellow wires short.

Complete the audio unit by connecting
the battery three-wire cable. Connect one
wire to TSI-2 and label it Common. Con-
nect the second cable wire to 7'S1-3 and
label it +1.54. Connect the remaining wire
to T'S1-4 and label it +90B.

The receiver section, which is shown in
Figs. 3 and 4 is simple and can be con-
structed very quickly. The circuit consisting
of L1, B2, (38, C4 and C5 is wired separately,
pefore being mounted on the receiver chas-
sis.

Prepare the Air Dux coil (L1) so that
you have 11 turns with 1" leads on each
end. Solder the 20-puid. capacitor (C3)

tight across the coil with short leads. Lo-
cate the exact center of the coil (5% turns)
and depress the adjacent turns slightly. Tin
this center-tap so that RFC1 and C6 may
be easily connected later. Solder the coil
leads to the two stator terminals of capac-
itor C4 and connect a 2" length of bare
wire to the single rotor terminal.

Mount the tuned circuit assembly by Cy’s
mounting nut; this nut should be only
finger-tight as it will be removed later and
used to mount the entire receiver sub-
chassis to the cabinet panel.

The transmitter (Fig. 5) should be wired
at this time, unless you purchased the unit
prewired. Instructions are included with
the kit and you should have no trouble if
you follow them carefully. When the trans-
mitter is completed, connect an 8" wire to
the terminal designated Filament (T'S3-3)
and label it as such. The B+ (T83-5) and
Moduluted B+ (TS83-1) terminals will be
connected later.

The cabinet should be prepared next.
Check the placement shown against your
subassemblies (particularly the transmit-
ter) for they fit quite closely.

Drill all holes, except the three (Loaud,
Tune, and Antenna) associated with the
transmitter. Then install JI and J2 in 1"
rubber gommets; you may have to push a
bit, but the nuts will go on. Mount S1 and
82 with S1 nearest the center of the chassis
and wire as shown in Fig. 6.

Install the audio chassis in place with
sheet metal screws through the bottom of
the chassis box and wire this unit into the
complete unit, following Fig. 7.

INSTALLATION

Now, let’s head down the home stretch
by installing the receiver subchassis. Re-
move C4’s mounting nut and mount the

TRANSMITTER SUBCHASSIS PARTS*

C8—-68 uuld. All capacitors disc
C9— 47 uutd. ceramic, 200-volt
Cl0o - .005 pid. rating or higher
Cll1. Cl4. C15—.001 pid. unless otherwise
Cl12,Cl6 -.01 utd. indicated

C13—12 ppid.

C17— 32-uufd. varlable capacitor (E. F. Johnson

Co. 30M8}

C18--340-uufd. (average) compression padder
capacitor (Arco #303)

]3-—RCA-type phono jack (Ant.)

L2-—14 turns of 126 wire close-wound on V"
slug-tuned form

L3—17 turns of # 26 close-wound on 5/16" form

R3-—100,000 chms

R4--22,000 ohms

R5--18,000 ohms

R6 33,000 chms

R7—8200 ohms

RFC2— 10-meter choke, 50 turns of #30 enameled
wire close-wound on I-watt resistor

T83 5-lug terminal strip (part of transmitter)

V3—I1L4 tube

V4 -3A4 tube

Xtal—Crystal for desired channel In Citizens
Band (not part of kit)

All resistors V-
watt composition

« Supplied with International Crystal FO-.150 kit, $14.95, less crystal; Model FO-200, wired and tested,

including crystal, $34.95.

June, 1959
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Front panel holes and
parts mounting are
shown at right. Three
upper holes are drilled
to fit the jack and
slotted capacitor
shafts of the trans-
mitter. Before assem-
bling the transmitter,
use its front panel as
a drilling template.

receiver subassembly over the %" front
panel hole. The unit should be positioned
so that tube V2 extends over microphone
Jack JI1. Now wire in the subassembly and
connect a four-prong plug on the end of the
battery cable as shown in Fig. 7. Install
the knob on Cj. Note that with this type
of capacitor only 90° of rotation is required
to cover the entire band. Make sure to cut
a notch in the cabinet cover so it will not
crimp the cable.

12" T0 TSI-3

Fig. 6. Wiring details of toggle switches Si

(on-off) and S2 (transmit-receive). Leads
to JI and J2 should connect to the normally
grounded lugs (J1 and J2 are insulated from
the metal chassis by !/2” rubber grommets).

52

Transmitter subassembly at left
is available prewired or as a kit.
Construction from scratch is not
recommended because of criti-
cal wiring and parts mounting.

FOR Ci8 (LOAD)———

Install the transmitter next. Visually
check the chassis alignment and drill the
holes to fit the shafts. Mount the trans-
mitter using extra nuts on the Tune and
Load capacitors. Now connect a 2" piece of
insulated hookup wire to pin 2 of V2 and a
6" piece of wire to the antenna jack. Run
the longer wire through a convenient hole
in the transmitter chassis and twist tightly
around the shorter wire soldered to V2.
This forms a “gimmick” capacitor a little
less than 1” long and completes the wiring
of the transceiver.,

TESTING AND TUNING

Check and double-check your wiring.
Then, assuming everything looks okay,
check the power circuits—an error herc
could ruin the tubes or batteries.

Place both 87 and 82 in the down position
(Recewe and Off), and connect an ohm-
meter between -A/-B and +1.5A of the plug
on the end of the battery cable. (See Fig.
7.) The meter should read “open circuit.”
Now, flick the power switch to the On
position. The meter should read very few
ohms. Switch back to Receive, and remove
tubes Vi and V2. The meter should in-
dicate an open circuit. Replace the tubes

POPULAR ELECTRONICS
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MOD B+

PIN 2 - V1

T2-GRN

BATTERY

=

Fig. 7. Recheck battery plug wiring
carefully before use. Don't forget to
install jumper between the two nega-
tive pins connecting to "Common."

ADDITIONAL PARTS

B2--Battery pack, 1.5-volt “A,” 90-volt “B"” (RCA
VS064)

S1--S.p.s.t. toggle switch

S2--D.p.d.t. toggle switch

1--3' length of flexible 3-wire cable

1—4-prong battery plug for VS064 battery

2—14" rubber grommets

]1—3" x §" x 7" cabinet (Bud Minibox CU-2108)

and move the ohmmeter lead from the
+1.5A terminal over to the +90B wire. The
ohmmeter needle will kick and then drift
back to more than 100,000 ohms after the
filter capacitor charges.

If these tests come out as described, you
can safely energize the receiver. You should
hear a very loud hissing noise, which in-
dicates that the receiver is working. Con-
nect an antenna to the transceiver as
described below. If you are lucky, you may
hear stations in the Citizens Band, but
more than likely you will have to “trim”
the receiver frequency.

The coil has been constructed so that you
will come out slightly lower than 27 mec.
By bending in the turns of L1, you can put
it “on the nose.” It might be worth your
time to have the unit aligned at a service
shop with an accurate TV marker gen-
erator. At the low end you should hear the
generator on 26.9 me., and at the high end
on 27.3 mc.

The transmitter

1959

tune-up procedure is

June,

described in the information accompanying
the International Crystal unit. You can
make a dummy testing antenna with a #49
pilot lamp and « plug that will fit the an-
tenna jack. With this inserted and the
transmitter energized, adjust coil L2 and
the Tune/Loud capacitors for maximum
brilliancy. The bulb should light very

brightly. Connect the microphone and
TO WHIP
TO J3 ANTENNA
ﬂﬁa 0 Q0
OHMITE
2-50
Fig. 8.
e 3 ——*]
= I——
SPAGHETTI

whistle into it. The bulb should get notice-
ably brighter.

GETTING ON THE AIR

The Citizens Talkie can be used with a
dipole antenna (measuring 9 6" tip-to-tip)
fod by 25 of RG-58/U coaxial cable. You
can also use a “whip” antenna so that it
becomes a true “walkie-talkie.”

(Continued on puye 125)
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OR A relatively small investment, any

audiophile can both have his music and
beat the heat. All he needs is a moderately
priced, good-quality, weatherproof loud-
speaker, a portable stand, extension cord, a
handful of connectors, spade lugs and small
hardware, and an hour or so of spare time.

The “Patio Hi-Fi” consists of a Univer-
sity Type MLC weatherproof loudspeaker,
a standard microphone stand and a 50’ ex-

Details for mounfing
the loudspeaker are
shown at right, exten-
sion cord details on the
next page. The length
of the extension cord
will depend on where you
want to use the speaker.

HALF CLOTHESLINE
CLEAT SECURED WITH
MACHINE SCREW

& NUT

By LOU GARNER

TWO TERMINAL
LOCKING PLUG

54

Patio Hi-F4

Extension Speaker

. « . for outdoor listening pleasure

tension cord. The entire assembly is an in-
expensive, compact, and easily portable ex-
tension Joudspeaker which permits you to
“put music where vou want it.” It can be
shifted from the front porch to the patio,
to the yard, or wherever you wish—but you
needn’t dash like crazy to move the assem-
bly inside during a sudden summer shower.

The loudspeaker is cquipped with a
mounting bracket pre-punched with 1,”-
diameter mounting holes. Ream out the

center mounting hole to 3%”-diameter to fit
a standard %" mike stand, and secure the
loudspeaker in place using knurled 547-27
ring nuts. Almost any type of microphone
stand can be used, although a broad-base
stand will provide better stability.

MICROPHONE
STAND

POPULAR ELECTRONICS
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Attached 1o the loudspeaker is a short
two-conductor cable terminated in a two-
iferminal plug. Use a ‘“locking-type” con-
nector to minimize the chances of the
speaker connection being broken while the
audio system is in use. An open speaker
connection could damage your amplifier!

Secure the speaker cable to the mounting
bracket with a standard cable clamp. Drill
a small hole in the speaker bracket for the
mounting screw. This screw (and nut) can
also be used to mount a half clothesline
cleat to store the extension cord.

The extension cable can be made up of a
25 to 75 length of standard “zip-type” line
cord. Terminate one end in a locking-type
socket to match the loudspeaker plug and
the other end in a pair of spade terminals

50 FOOT COIL OF
LINE CORD

WRAP WITH
ELECTRICAL TAPE

TWO TERMINAL
LOCKING SOCKET

SPADE OR HOOK
TERMINALS

PARTS LIST

1- Weatherproot high-fidelity loudspeaker
(University Type MCL)

1—Microphone stand (Atlas CS-1 or equiva-
lent)

1—Clothesline cleat (see text)

2-—54"-27 knurled machine nuts

1--Cable clamp

115" 8.32 flat-head brass machine screw

1—8-32 brass hex nut

2--Spade or hook terminals

]—50" two-conductor ’‘zip” line cord

J-—Two-terminal locking iype plug
(Cinch-jones No. P-302-CCT-L)

] Two-terminal locking type socket
(Cinch-Jones No. S-302-CCT-L)

Misc. electrical tape, solder, etc.

for connection to the amplifier. Wrap each end of the line cord with electrical tape
to prevent any tendency for the wire to “zip” apart in use.

Set up the loudspeaker wherever you wish. Connect the proper end of your ex-
tension cord to the loudspeaker plug, uncoil the extension cord, and connect the
other end to the proper output terminals of your power amplifier. Switch on your
amplitier, tuner or record player, and enjoy some real cool hi-fi. 30;

June, 1959
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Nuwvistors
and Micro-Modules:-

New developments in

miniaturization

WO developments which could

shape the [uture of the electronics
industry were recently announced by
the Radio Corporation of America.
One, a new type of vacuum f{ube
called the “Nuvistor,” comes from the
laboratories of the RCA Electron
Tube Division. The second, a new
technique of integrating electronic
circuits into “micro-modules,” was en-
gineered by RCA under a contract with the
U. S. Army Signal Corps.

The Nuvistor. A new concept in tube
design, the Nuvistor is notable tor several
reasons. Roughly one-third the size of con-

Tiny military radio has been
made smaller than an average
lump of sugar through the use
of micro-module techniques.

ventional tubes which perform similar fune-
tions, it employs a unique cylindrical type
ol construction which is ideally suited for
mass production techniques. Materials used
are ceramics, steel, molybdenum, and tung-
sten. The Nuvistor uses no glass or mieca in
its construction.

Electrodes are supported from one end in
a cantilever fashion. This feature elim-
inates the need [or mica support discs or
spacers. Because ol the low mass and shape
of the electrodes, Nuvistors can withstand
a high degree of shock and vibration.

Advantages claimed are miniaturization,
improved ruggedness, reliability, efliciency,
and lower power drain, Nuvistors operate
satisfactorily at temperatures in excess ol
those possible with conventional tubes. An-

56
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tube counterparts.
samples of a triode, tetrode, and beam power tube.
Nuvistors outperform conventional types and make
possible smaller, more efficient electronic instruments,

S

\\"*‘-?'w

Three Nuvistors are shown beside their larger glass-

Left to right are developmental

other interesting feature is the inclusion of
indexing lugs to simplily insertion into tube
sockets.

It is expeeted that Nuvistors will be use-
ful in industrial, military, and entertain-
ment applications. Limited production will
start next year. Future refinements include
the possibility of incorporating the cold
cathode design now under development by
Tung Sol and the Signal Corps (see Popu-
LAR ELecTrONICS, May, 1959) .

Micro-Modules. Developed primarily
for military applications, micro-modules are
nevertheless expected to find their way into
industrial and entertainment equipment.
Seemingly the end step in the trend toward
miniaturization, they are composed of tiny
wafers one-hundredth of an inch thick and
a third of an inch square. These walers,
each of which is an electronic circuit com-
ponent such as a resistor, capacitor, transis-
tor, etc., are stacked, interconnected, and
encased in a protective coating.

The use of micro-modules makes possible
no less than a tenfold reduction in size and
weight of electronic devices. Tests indicate
that the tiny cubes should be highly de-
pendable, require little power, and provide
high performance. It is expected that mass
production techniques will lower their cost
sufliciently to justify a “take-out-and-
throw-away” repair philosophy.

Micro-modules developed to date have all
employed transistors. Theve is no reason,
however, say RCA spokesmen, why they
could not be combined with vacuum tubes,
or Nuvistors, to offer functions not pro-
vided by transistorized circuits. —{30

POPULAR ELECTRONICS
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T COULD BE that you, like so many

others, fee! that world-wide reception
can be had only on the short waves. But
with a good receiver and antenna, it is pos-
sible to log all continents on the medium-
wave broadcast band.

You may say to yourself, “That’s all well
and good, but I can’t afford a professional
receiver, and I don’t have the room for a
500 long-wire.” Well, while such equip-
ment is certainly desirable, less expensive
receivers can be utilized successfully. Very
inexpensive D/F (Direction-Finder) re-
ceivers, such as the 12-tube MN-26C and
the 17-tube BC-433F, can be purchased at
many surplus stores and made to work as
well as most communications receivers.
This is not so surprising when you consider
that the BC-433 has three r.f. stages.

The ‘‘Q-5’er.”” Older console models
usually contain sensitive chassis, and can
be adapted for DX work by the addition of
a Q-multiplier, sideband slicer or “Q-5'er”
to increase selectivity. Of course, the ac-
cessory must match the receiver's if.
frequency.

The surplus BC-453 receiver, long known
as the “Lazy Man's Q-5'er,” contains an
85-ke. i.f. which is very sharp. It can be
employed with any i.f. frequency commonly
used in broadcast receivers (175, 262, 455
and 456 ke. being the most common) by
breaking the i.f. signal lead in a convenient
place, connecting to it a small capacitor
and, from that, a length of coaxial cable
to the antenna post on the “Q-5cr.”

Audio from the “Q-5'cr” can then be
taken from a large capacitor connected to
its output stage and fed into the receiver’s
phono input, if it has one. If it does not
the lead from the detector to the volume
control in the receiver can be cut and a
shielded cable run from the volume control
to the “Q-5’er.” It may be necessary to
connect a variable resistance in series with
this lead to avoid overloading the receiver
audio section.

If desired, the sensitivity and signal-to-
noise ratio can be boosted considerably by
connecting a simple preselector (r.f. ampli-
fier) between the antenna and receiver an-
tenna posts.

Antennas. The higher and longer anten-
nas are much to be preferred, whether they
are of the long-wire or the dipole type. It
it is impossible to erect an antenna more
than ten feet high or so, just remember
that any antenna is better than no antenna

June, 1959

Log All

Continents

on the

Broadcast
Band

By
GLEN H. KIPPEL
WOWPO/WPESNA

Medium waves provide

real DX’ing challenge
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at all, and concentrate on making the re-
ceiver more sensitive.

Since few antennas can be long enough
to resonate effectively at broadcast fre-
quencies, the alternative is to scoop in as
much signal as possible. I you can, use
stranded antenna wire, as it has lower sig-
nal resistance than solid wire, and use
double insulators to reduce losses in wet
weather.

Join a Club. If you have the equipment,
you need to know where and when to listen.
To find out what other DX'ers are hearing,
the best thing to do is to join a radio club.

The Newark News Radio Club, 215
Market St, Newark 1, N. J., dedicates a
section of its monthly bulletin to the broad-
cast band. Another club is the National
Radio Club, c/o larold F. Wagner, R. D.
#1, Lake City, Pa.

The DX'’ers’ Radio Club, which was
formed solely for the purpose of BCB
DX’ing, also issues a monthly bulletin. In-
formation can be had by writing to the
DX’ers’ Radio Club, c/o Jim Ernst, 563
Park Ave., Scotch Plains, N. J.

Using the Station List. St(ations which
are heard well in the United States, plus
some of the better DX stations which are
heard regularly, are listed at right.

As a rule, the European and African sta-
tions can be heard from sunset, local time,
until they begin to rade out around sunrise
in Europe. You can bring in the Central
and South American stations until they
sign off around 0100 EST. The Pacific Area
and the Far East are heard best from
around 0300 EST until American stations
sign on and drown out the weaker DX.
Stations listed as being in the Caribbean
Area can be heard (rom about 0410 EST,
when they begin signing on. And listeners
in western states will find that some sta-
tions in Central America will come in
better in the early morning hours because
there will be less local interference.

Winter is the best season for DX, al-
though the early spring is almost as good.
The reason is that the sun’s rays strike the
ionosphere at more of an angle and cause
less ionization of the atmosphere, resulting
in less ionospheric absorption.

The years of low sunspot activity will
provide Dbetter DX for the same reason.
The next sunspot low will be 1964 to 1966,
but there is no reason to wait until then be-
cause solar activity varies considerably
even over very short periods. —30—
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FREQ.
{ke.)

DX BROADCAST

CALL

LETTERS STATION NAME (Location)

EUROPE AND NORTH AFRICA

665
701
764
845
890
935
980
1142
1205
1205
1286
1295
1439

1466

1500

RV 129

Emisora Nacional (Lisbon,
Portugal)

Radic Moghreb (Sebaa
Ayoun, Morocco)

Radio Lausanne (Sottens,
Switzerland )

Radio ltaliana, Roma I!
(Rome, ltaly)

Radio Algiers Il (Algiers,
Algeria)

Radio Africa-Moghreb
(Tangier, Tangiers)
Radio Algiers | (Algier,

Algeria)
(Kaliningrad, R.S.F.S.R.)
{Alexandria, Egypt, U.A.R.)
Radiodiffusion Francaise
[Bordeaux, France)
Radio Prague {Prague,
Czechoslovakia)
B.B.C. (Daventry, Great
Britain)

Radio Luxembourg (Villa
Louvigny, Luxembourg)
Radic Monte Carlo {Monte

Carlo, Monaco)
Radio Renasenca (Lisbon,
Portugal)

CENTRAL AND SOUTH AMERICA

540

640

650

655

660

660
675

730

730

755V

760

XEWA
Tew

TIBAS

CMCU

XEBZ
YNDS

CMHU

XEX

XEWB

La Yoz de America Latina
(San Luis Potosi, Mexico)

Radio Nacional {Guatemala
City, Guatemala)

Radio Monumental (San
José, Costa Rica)

Radio Nacional del Salvador
(San Salvador, El Salvador)

Radio Garcia Serra {Havana,

Cuba)

(Mexico City, Mexico)

Union Radio (Managua,
Nicaragua)

Radio Mambi (Havana,
Cuba)

XEQ, Radio Panamericana
{Leon, Mexico)

Radio Sisi (San José, Costa
Rica)

La Voz de Ameérica Latina

{Mexico City, Mexico]

POPULAR ELECTRONICS
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STATIONS HEARD IN THE UNITED STATES

FREQ. CALL
{ke.) LETTERS STATION NAME (Location)
790 CMCH (Havana, Cuba)
820 HJED Radio Lenti [Cali, Colombia}
830 CMBZ Radio Salas (Havana, Cuba)
840 HJKC  Radio Nuevo Mundo
{Bogota, Colombia}
845 HROW Radio Montserrat
(Tegucigalpa, Honduras)
854 OAX4A Radio Nacional del Peru
(Lima, Peru)

860 CMBL Radio Aeropuerto

(Havana, Cuba)
880 TILS Para Ti (San José,
Costa Rica)
880 TGJ Radio Nuevo Mundo (Guate-
mala City, Guatemala)
890 HJCI La Voz de la Victor
(Bogots, Colombia)
900 mmnc Radio Hispana
(Cartago, Costa Rica)
900 XEW La Voz de Ameérica Latina
{Mexico City, Mexico)
910 CMCF Union Radio (Havana,
Cuba)
935 YNW Radio Mundial
(Managua, Nicaragua)
950 CMBF (Havana, Cuba)
980 PRE8 Radio Nacional
(Rio de Janeiro, Brazil)
995 TIFC Faro del Caribe
{San José, Costa Rica)

1060 CMCX (Havana, Cuba)

1075 YSEB La Voz de Latino América
{San Salvador, El Sal-
vador)

1150 CMCA  Radio Popular
{Havana, Cuba)

1235 ZBM! {Hamilton, Bermuda)

1340  ZBM2 {Hamilton, Bermuda)

1540 ZNS (Nassau, Bahamas)

OCEANIA, FAR EAST

550 KMVI  [Wailuku, Hawaii)

590 KGMB  (Honolulu, Hawaii)

630 KPOA (Honolulu, Hawaii)

660 2yC {Wellington, New Zealand)

670 JOBK  Nippon Hoso Kyokai
(Osaka, Japan)

690 KULA (Honolulu, Hawaii)

730 KFQOD  {Anchorage, Alaska)

770 3LO {Melbourne, Australia)

785 Radio Pyongyang
{Pyongyang, North Korea)

June, 1959

FREQ.

{ke.)
790
800
830
840
850
870
870
880
900
900
920
930

950
1010

1040
1180

1220
1370

1380

630
640
655
660
670
675
690
730

810
810

880
1200

1435

CALL
LETTERS

4QG
I1IYZ
JOBB

4RK
KILA
KAIM
2GB
JOLB

KFRB
4YC
KAHU
VRH

JOKR
JONR

478
4AK
JOJB

KHON

STATION NAME (Location)

{Brisbane, Australia)
{Rotorua, New Zealand)
Nippon Hoso Kyokai
(Osaka, Japan)
(Rockhampton, Australia)
{Hilo, Hawaii)
(Kaimuki, Hawaii)
(Sydney, Australia)
Nippon Hoso Kyokai
(Fukuoka, Japan)
(Fairbanks, Alaska)
(Dunedin, New Zealand)
{Waipahu, Hawaii)
Radio Suva
{Suva, Fiji Islands)
Radio Tokyo (Tokyo, Japan)
Asahi Broadcasting Company
(Osaka, Japan)
(Dunedin, New Zealand)
Voice of America (Naha,
Okinawa, Ryukyu Islands)
(Oakey, Australia}
Nippon Hoso Kyokai
{Kanazawa, Japan])
(Honolulu, Hawaii)

CARIBBEAN AREA

CMQ
CMHQ
PJA-10

ZFY

YNDS
CMBC
VP4RD

WKVM
CMW

TGJ
CMA

PJA-S5

www americanradiohistorvy com

Radio Centro
(Havana, Cuba)
Radio Centro
{Santa Clara, Cuba)
The Voice of Aruba (Aruba,
Netherlands West Indies)
Radio Demerara {George-
town, British Guiana)
Radio Progreso
{Havana, Cuba)
Union Radio
(Managua, Nicaragua)
Radio Progreso
{Havana, Cuba)
Radio Trinidad
(Port of Spain, Trinidad)
(San Juan, Puerto Rico)
Radio Reporter de Cuba
{Havana, Cuba)
Radio Nuevo Mundo {Gua-
temala City, Guatemala)
Radio Musical de Cuba
{Havana, Cuba)
Radio Keklboom (Aruba,
Netherlands West Indies)
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Builds a

Record
Changer
Kit

o

i
il

T -

Heath's RP-3 kit can be put together
with ordinary hand tools. Clear in-
structions allow even a rank amateur
to tackle the assembly with confidence.

oY
i,
y ROPULAR

gl ELECTRONICS

NTRODUCED on the market late
last year by the Heath Company,
Benton lHarbor, Mich., the RP-3 is the
world’s first and only record changer
in kit form. It is a complete record-
playing unit; in addition to the changer
itself, the “package” also includes an
unassembled mounting base, pickup,
stylus pressure gauge, and 45-rpm
spindle.

A rather unusual feature of the RP-3
is its changing mechanism. Unlike most
record changers, it has separate drive
systems for rotating the platter and
powering the changing mechanism.
This enables the platter to ‘“pause”
during the change cycle, with the re-
sult that records fall on a stationary
surface and cannot be “ground” to-
gether.

Assembly is not difficult. The 40-page
instruction book, like most Heath in-
struction books, is a model of clarity
and includes numerous exploded and
detailed diagrams. The whole job, in-
cluding putting the base together and
mounting the pickup, can be completed
in from three to six hours.

Thanks in part to the basic simplic-
ity of the design, the RP-3 unit which
we assembled worked well after only
a few minor adjustments were made.
No problems of rumble, wow, or flutter
became evident, and the changing
mechanism performed faultlessly. If
you're in the market for a reliable
changer at a reasonable price, the RP-3
kit merits your consideration. —{30—

POPULAR ELECTRONICS
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By
M. REVZIN
W2MY

“Q.-Squgre”

&

Transistor
Generator

7E HAVE ALL READ of the advantages

of using square waves to test our hi-fi
equipment, only to be scared off by the cost
and complexity of the generator. The risc-
time requirements are strict, or interpreta-
tion ol the results is very difficult. However,
low-cost transistors are available which
make possible a simple unit with rise-times
as good as 2.5 microseconds.

The cost ol the complete transistor
square-wave generator is less than $10.
Single-knob control is used, for selecting
100-cycle, 1-ke. or 10-ke. output, and for
turning the generator on automatically. An
OJf position is provided to save the battery
when it is not in use, although the operat-
ing current is about the same as normal
leakage for a penlight battery.

Mounting and Wiring. Components of
the “Q-Square” are mounted by their own
leads to a perforated Bakelite board. Cut
to tit the Bud CU-3003 box, the board is
held by four small brackets. Note the neat
placement of the parts. Wiring is done by
laying the component leads next to cach
other and soldering.

June, 1959

Check your hi-fi

audio amplifier with a

multi-square-wave generator

Be careful to heat-sink the transistors
when soldering. And where connecting
wires are required, use solid tinned hookup
wire with the insulation removed. The re-
sult looks like a printed circuit, without its
headaches. The battery holder is fastened to
the board with #2 sheet-metal screws.

Wire in all components except R}, Tem-
porarily connect a 1-megohm potentiometer
as a variable resistor in its place. After all
wiring has been carefully checked, insert
the battery with the positive end toward
Q2. Plug in the output lead and connect to
ihe vertical input terminals of your oscillo-
scope. Turn S/ to the 1-ke. position.

1t will take several seconds for C2 to

6l

www americanradiohistorv com


www.americanradiohistory.com

charge and allow the generator to operate.
Vary the potentiometer resistance until the
square waves are symmetrical. Shut off the
generator, disconnect the potentiometer
without disturbing its setting, and measure
its resistance. Then select a resistor of the
same value and wire it in place.

Substitutions. If the generator does
not give a stable pattern with any value of
R}, or a symmetrical pattern cannot be ob-
tained, interchange the transistors. Per-
formance may be improved somewhat by
the use of more expensive transistors such
as the 2N168A.

Don’t be surprised if the 100-cycle and 10-
ke. square waves do not look square on
your scope—its response may be much
worse than you thought. Remember that a
response to at least 100 kc. is necessary to
get a square waveform.

It may also be necessary to try several
different capacitors for C3, to set the op-
erating frequency far enough away from a
multiple of the a.c. line frequency. If this
is not done, the interaction (in the scope)
will cause the pattern to exhibit “crawl” or
be diflicult to lock.

Using the Generator. Square waves
are very rich in harmonics. When they are
used for testing, a great deal of information
about the frequency response, phase shift
and transient response of your amplifier

62

Phenolic subchassis is prewired, then in-
stalled in the cabinet with small brackets.

HOW IT WORKS

The circuit consists of a common-base amplifier
feeding a common-collector stage through a fre-
quency-determining capacitor (e.g., C4). Feedback is
provided through the common emitter resistor (RJ).
\When power is applied the base bypass capacitor
(C2). charges through RI, applving a reverse bias
to @1, turning it of, and thus allowing C4 to
charge through Q2, turning it on. This state con-
tinues until C2 is fully charged. Thereafter, C2
serves merely as a low-impedance a.c. path to ground.

With the inhibiting effect of C2 removed, C4 dis-
charges through the Q7 collector load resistor (R2).
Q1 is kept off by the current drawn through K3 by
Q2. The voltage applied to the base of Q2 is re-
duced, lowering the bias current through R3, turning
Q7 on. The drop in collector voltage through R2 is
transmitted as a pulse to cut Q2 of. At this time
C4 begins to charge through the basc-emitter path
of Q2. When its charge is greal enough, it will turn
Q2 oun, initiating a new cycle.

POPULAR ELECTRONICS
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can be scen at a glance. The “Q-Square”
was designed to operate into at least a 20,-
000-ohm load, making it suitable for most
hi-fi amplifiers.

Connect the output lead to the amplifier
input, disconnect the speaker and replace it
with a resistor, and connect your scope
across the resistor. Be sure that your load
resistor is rated to carry the power output
of your amplifier. Now turn the amplifier

R ¢ l— 2
- —
/ 602 ) Ipta
—. '—-»_
200/ lppta
50uta
6v
GSIm

Frequency-determining capacitors C3, C4
and C5 will provide 100-, 1000-, and 10,000-
ke square waves. Other frequencies can be
obtained by using other capacitor values.

PARTS LIST

Bl-—1.5-volt penlight cell

Cl-—8-utd., 6-volt electrolytic capacitor
C2—50-u4d., 6-volt electrolytic capacitor
C3—.02-utd. capacitor (100 cps)

C4—.002-utd. capacitor (1000 cps)

C5—200-uutd. capacitor (10,000 cps)
]1-—-RCA-type phono jack

Q1I, Q2—2N170 transistor

R1--120.000 ohms All resistors
R2 2000 ohms -watt
R3—680 chms composition
R4--680.000 ohms (see text

S1--3-pole, 4-pos. switch (Mallory 3134])
1—Chassis box (Bud CU-3003)

1—Battery holder (Acme 1 5)

gain control to minimum, set your tone con-
trols for flat response, and turn on the
gencrator.

Bring up the gain control until you sec
a clear pattern on your scope. Then com-
pare the pattern to those shown here. You
can also rotate the tone controls to see just
how much cut and boost they allow.

With your spealer connected, the “Q-
Square” will enable you to check for speak-
er ‘‘hangover,” transient response, and
cabinet rattles and resonances. 50

June, 1959

TEST FREQUENCY = 100 CYCLES

Excessive low-frequency response
{bass boost}

Insufficient low-frequency response
{bass cut)

Leading phase shift

Lagging phase shift

OO

TEST FREQUENCY = 1 KC. or 10 KC.

Peaked high-frequency response
(treble boost)

Slight high-frequency loss

Severe high-frequency loss
(treble cut)

Damped oscillation {ringing)

HGOOSH

Typical square-wave distortions which
are encountered in hi-fi amplifier testing.
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You can take advantage of the best job
opportunities in the world if you know
how to:

®  Measure your education and
experience

® Look forandland a job

® Save money on an overseas job

® Make your electronics education
pay for itself

THE BEST job opportunities in America
today are in the field of electronics, and
anyone with enough interest, initiative or
knowledge can carve out an exciting and
profitable career for himself in America’s
fourth largest industry. The electronics in-
dustry has grown and is continuing to grow
so rapidly that the demand for trained tech-
nical personnel is outstripping the supply
and will continue to do so. This situation
is a headache for companies that are des-
perately secking men to fill the empty tech-
nical positions, but it’s a bonanza to anyone
with a technical bent who wants to insure
his future in this well-paying field.

It doesn’t take an extensive education or
a college degree to break into the electron-
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Associate Editor

ics industry—all you need is a genuine in-
terest in the field, and a willingness to take
the first step. Once a foothold has been
gained, you can advance farther and faster
than in any other industry.

How Much Do You Know? Chances
are that you know something about elec-
tronics, and the first thing to do is to take
stock of this knowledge and figure out your
value to a potential employer. To help you
find out where your present education,
background, and experience fits into the
electronic industry, the table at right
gives a description of several of the most
common job categories under the engineer-
ing level. It shows you how much educa-
tion and experience is usually required, as
well as the probable pay scale.

Most research and development jobs deal
with one specific aspect of electronics, such
as radar, or computers, or missile control
equipment, and specialized knowledge of a
subject pays off handsomely. A short cut to
high salaries can be made by taking some
of the home-study courses on special sub-
Jjects now being offered by many corres-
pondence schools. Course credits in auto-
mation, servomechanisms, instrumentation,

POPULAR ELECTRONICS
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TV and radio broadcasting offers
many well-paying jobs, especial-
ly in the larger cities. Once a
start is made in this field, job
security is excellent. An FCC
First Class Radiotelephone li-
cense is the minimum requirement.

RESEARCH AND DEVELOPMENT JOBS AVAILABLE FOR ELECTRONIC TECHNICIANS*

Class A Technician: Construction of complicated experimental breadboard circuits, working from
basic engineering schematics or drawings along with sketches or oral instructions under minimum
supervision of an electronics engineer; originating details of circuitry, control mecharisms, com-
ponents, and subassemblies; exercising one's own judgment in modification of design or substitu-
tion of parts or materials; conducting tests and compiling data on experiments: frequently making
suggestions for improvement of equipment; occasionally directing work of lower level electronic
technicians.

Education and Experience: High school plus a minimum of two years of correspond-

ence school or resident technical school. Two years or more of practical experience in

similar-type job. Advanced knowledge of electronic theory and mechanical aptitude and

judgment.

Pay Scale: $96 to $150 a week or more. Average, about $125 o week.

e

Class B Technician: Generally the same functions as Class A, but usually working under moderate
supervision of a Class A technician; frequently directing the work of lower level technicians or
assisting higher level electronic technicians; occasionally operating machine tools to make or alter
mechanical parts.

Education and Experience: High school plus a minimum of one year of correspond-

ence or resident technical school, and two years of experience or two years of technical

school and one year of experience. '

Pay Scale: $85 to $120 a week or more. Average, about $105 a week.

Class € Technician: Same genera! functions as Class B but more detail wiring and less over-all
design.

Education and Experience: One year of correspondence or resident technical school

and one year of experience, or two years of schooling alone, or two years of experience

alone.

Pay Scale: $65 to $110 a week. Average, $90 a week.

- 7 Based on information published by the U.S. Department of Labor, Bureau of Labor Statistics.
kg W R e rr—— R F A A KR A
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transistor circuits, computer mathematics,
etc., are much appreciated by employers.

Radio/TV Broadcasting. About 20,000
electronic technicians were cmployed in
radio and television broadcasting stations
last year. The largest stations in the met-
ropolitan areas have as many as 500 tech-
nical employees. The highest-paying and
most responsible jobs are in New York and
Los Angeles, originating centers for most of
the network programs. Average weckly
earnings are about $130 in the larger sta-
tions, while top salaries may run as high as
$200 weekly if you have several years of
experience.

Anyone who intends to become a broad-
casting technician should plan on getting
a First Class Radiotelephone license from
the Federal Communications Commission.
Federal law requires that anyone who op-
erates or maintains a broadcast transmitter
must have a license, Applicants for licenses
must pass a written examination covering
construction and operation of transmitting
and receiving equipment, radio theory, and
the federal and international regulations
and practices covering broadcasting. In-
formation on how to apply for these exami-
nations, and guides to studying for them,
can be obtained from the Federal Com-
munications Commission, Washington 25,
D. C.

Perhaps the easiest way to acquire the
knowledge for passing the FCC test is to
take an electronics course in a good techni-
cal institute or from a home-study school.
Some of the better schools provide courses
especially designed to prepare the student
for the FCC test and to qualify him for a
beginning job in a broadcasting station.
Many research companies also look on an
FCC license as proof of achievement in
electronics, and are glad to hire people with
this “government diploma.”

Jobs Overseas. If you have the urge to
travel and see distant places, you will find
thousands of overseas jobs in the electron-
ics industry. Tremendous salaries will
sometimes be paid to technicians working
in uncomfortable climates and isolated
places; onc company has offered over
$20,000 for 18 months duty at military
arctic radar bases. Other jobs under less
extreme working conditions can be found
wherever the U, S. Government is building
or maintaining military bases, in Green-
land, Spain, North Africa, ctc.

Many of the electronic construction or
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maintenance contracts are given to private
companies, and these companies often ad-
vertise for trained technical personnel. Oil
companies need electronic technicians to
work with equipment in their foreign oil
fields. Construction companies and manu-
facturers of commercial equipment who
sell overseas usually keep a technical staff
in foreign countries.

As a quick way of earning a considerable
amount of money, a job overseas can't be
beat. Salaries are usually 25-50% higher
than equivalent jobs in the United States.
Passage money is generally paid both ways,
but a two-yecar contract usually must be
signed. If the contract is broken, return
passage is not paid. Partial or complete
payment of passage for the technician’s
family is often paid by the company.

But the biggest financial advantages
come from the facts that living expenses in
a foreign country are commonly one-half
or less than in the United States, and that
if you stay overseas for 18 months or more
you do not pay U. S. income taxes. The
companies usually make special payment
arrangements to maximize tax savings.
With all these advantages, an overseas job
can yield a salary double or more than that
of an equivalent American job.

Which Companies Are Hiring? To find
out which companies are actively recruiting
technical personnel, the best place to look
is in the classified advertisement section of
the Sunday edition of the New York Times,
or the Los Angeles Times. You'll find sev-
cral pages of ads for engineers in every
category and in every location in the coun-
try, although most electronics companies
are located in the North Atlantic States
and California.

The ads will usually mention only engi-
neering positions, but keep in mind that for
every engineer hired they’ve got to hire one
or more technicians. You'll also find many
ads which ask specifically for technicians.
Between the two, chances are you'll come
across about a dozen job opportunities
every week.

Education Pays for Itself. Once you're
hired by a company, at either the technician
or engineering level, you need no longer
worry about the expensc of furthering your
education. The company will often foot
most of the bill for a professional-level
home-study course. Also, the company ap-
preciates the fact that if you're enrolled

(Continued on page 128)
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TASTE AND TECHNOLOGY

June, 1959

When, in 1926, acoustical recording gave way to
the new electrical technique, everyone marveled
at the expanded frequency and dynamic range,
lower distortion, and far lower surface noise of
the new discs.

And when LP microgroove records made their
debut in June of 1948, it was evident to all that here
was an undeniably real advance in the art of sound
reproduction. Any rumblings of discontent arising
from those unfortunates overloaded with vast 78-
rpm record collections were drowned out by the
hurrahs of the audiophiles savoring the high highs
and the low lows engraved in the vinylite LP
grooves.

But has stereo drawn the same unanimous ap-
plause? Iseveryone convinced that 45-45 discs and
dual-channel sound systems actually bring us
nearer the “ideal” of putting symphony orchestras
into our living rooms? Are stereo discs really sig-
nificantly better than monophonic records? And
what about the factors of distortion, wear, and
frequency response?

After almost two years of living with stereo, we
can legitimately attempt answers to these and other
questions. The stereo situation is still in flux, so
there are no “final” answers yet. But the opinions
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and data presented in this article, developed from
interviews with leading figures in the record in-
dustry and from critical listening and considera-
tion, represent a good cross section of thinking
about the stereophonic disc in this, its second year
of existence.

Surprisingly, opinions in the recording industry
about stereo run to two extremes: from downright
disapproval to enthusiastic evangelism for stereo
as the answer. The diversity of opinions is as
broad as the range of tastes of the people express-
ing them. For it is as much a matter of taste as of
technology.

Electrical recordings were unquestionably bet-
ter than the older acoustical discs, and LP’s are
better than 78’s for obvious and hardly debatable
reasons. But does a violin and piano sonata sound
better with one instrument coming from the left
and the other from the right?

Stereo directionality is fascinating to experience.
But, after you've recovered from your astonish-
ment at the audio fireworks built into stereo sam-
plers—choo-choo train records, on-the-spot record-
ings of Lockheed Constellations zooming across
your living-room ceiling, etc.—you have to answer
the question: does stereo enhance music?

So you listen to hours of music. And once the
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novelty of having the orchestral violins on the left
and cellos on the right wears off (as it inevitably
will), there is the question: does the sound of
stereo justify its higher expense and greater com-
plexity as far as enjoyment is concerned?

W ith these questions in mind, the author decided
to query several people actively engaged in the
business of recording and producing stereo discs.

THE PROFESSIONALS SPEAK UP

SOLOMON-
Vanguard Records

June, 1959

Seymour Solomon of Vanguard Records stands
up to be counted as an enthusiastic stereo sup-
porter—for music that’s meant to be really listened
to, that is. If you want to hear Lawrence Welk’s
champagne music bubbling from your speakers,
forget it, he says, you don’t need stereo.

But Solomon is convinced, on the basis of his
long association with classical music (he and his
brother Maynard founded the Bach Guild, later
expanded their operation with the highly success-
ful Vanguard label) that stereo adds very substan-
tial elements of realism to recorded music beyond
the sheer novelty of pinpoint instrument localiza-
tion. It contributes solidity and breadth to an or-
chestra, color and fire to all kinds of music.

The Vanguard contingent is so convinced of
stereo’s value that they are using it for records ot
unaccompanied solo instruments—piano, harpsi-
chord, violin. Solomon asserts that a piano re-
corded and reproduced through two channels
sounds more live, “placed-in-space,” as it were. He
admits, of course, that stereo records run the gamut
in sound quality ; some are “abominably” bad. But
he’s willing to run a straight comparison of his own
stereo recordings against mono records any time,

Possibly because he knows at first hand the
painstaking care that goes into the production of
a stereo record, Solomon advises that a listener will
do well to search his playback system for faults
before condemning the record. For example, the
first stereo cartridges available left much to be de-
sired, he says. In addition, many systems have the
speakers hooked up out of phase; that is, when one
cone moves forward, the other moves back, with
a resulting “hole-in-the-middle” that destroys the
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stereo effect. And there are other common faults
such as stylus misalignment, wrong stylus pres-
sure, speaker imbalance, and improper speaker
placement—all of which detract from full enjoy-
ment of stereo.

BACHMANN - Columbia Records

William Bachmann, chief engineer at Columbia
Records, and one of the pioneers of high fidelity,
has somewhat different views. To Bachmann, the
directionality of stereo is of questionable value to
anyone but a fanatical audiophile. Pings and pongs
are an intriguing sonic phenomenon, but they have
little to do with music.

Classical music, he asserts, was written to be
performed and heard as a musical whole. It there-
fore does not need the special microphone place-
ments and intense directionality of present-day
stereo reproduction, an approach which to him is
tiresome. And solo performances—voice, piano,
etc.—are just as well recorded monaurally, says
Bachmann (and Columbia and Epic policy follows
his thinking on this point).

In the realm of symphony and chamber music,
Bachmann believes that today’s stereo is primitive.
He feels that experience and maturity will bring
many changes for the better, changes that will
create stereo techniques devoted to the nature of
music itself, rather than to novelty or special
effects.

However, the world of jazz, swing, pops, and
rock-n-roll has a powerful new tool in stereo, says
Bachmann. He points out that stereo’s ping-pong
and sound-image properties have become the latest
in a growing sequence of synthetic effects, such
as close-miking and echo-chamber sounds, effects
which have transformed recorded jazz and pops
into what he calls a “new art form.”

Bachmann also points to another benefit as a by-
product of the surge to stereo; the use of two
speakers. Stereo or monophonic, the use of two
speakers eliminates the narrow “extruded-through-
a-hole’ point source effect.
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PULLEY-RCA Victor

RCA Victor engineer Albert Pulley has been
active on the recording scene for more years than
he cares to remember. He is an unreserved cham-
pion of stereo. In fact, he notes that he first began
recording dual-channel tapes as long as five years
ago, well before the advent of stereo records, in
the expectation that stereo would achieve popu-
larity.

Pulley believes strongly that most of the people
who deride stereo simply have not heard it proper-
ly, and cites a recent experience with a well-known
RCA recording star who at first vehemently dis-
missed stereo as a mere sales “gimmick.” Only
after Pulley had demonstrated one of the better
stegeo discs on a professional playback system did
this concert artist change his mind.

The moral that Pulley draws from this example
is the same one now being voiced by many other
figures in the industry: if you cut corners, and
thereby cut quality, either in producing or repro-
ducing a stereo record, the public will become dis-
illusioned with stereo altogether and will turn back
to the lower cost and comparative simplicity of
monophonic phonographs.

Pulley also warns that some records sold as
stereo are faked from mono sources by devices
such as frequency range separation. “But when
you hear real stereo played back on adequate equip-
ment,” he adds, “it’s very, very good.”

ANONYMOUS—Major Record Company

Yet, another industry figure, who insisted on
anonymity (but who is, rest assured, quite real),
believes that stereo has no significant merit. “I'm
happy to listen to a good musical performance and
I don't care if the trumpet issues from one speaker
or the other” was the comment.

In support of this anti-stereo stand, this indi-
vidual recalled a dramatic experiment performed
about eight years ago. RCA had placed its “Berk-
shire” model radio-phonograph combination con-
sole behind the Boston Symphony Orchestra on
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the stage of the enormous Tanglewood Music Shed
at the Berkshire Music Festival in Massachusetts.
At one point in the performance, the astonished
audience watched the musicians put down their in-
struments and heard the music continue “un-
changed.” With such reality from a mono source,
was the conclusion, why bother with stereo?
This person made a strong distinction between
“listening for sound” and “listening for music.”
Whether these twain shall ever meet has often
been debated, but the answer for this dissenter was
a most definite “No.” Other anti-stereo arguments
reflected the thoughtful but adamant stand of one
to whom musical values such as interpretation and
instrumental techniques come first, with sound per
se a poor second consideration.

LISTENING AT FIRST HAND

So much for the opinions of others,

Before and after hearing all the foregoing opin-
ions, the author engaged in many hours of critical
listening to stereo and monophonic records. The
system used for the “auditions” included a Shure
M3D stereo cartridge, an Eicc HF85 stereo pre-
amp, a pair of HF35 (watt) basic amplifiers, and
two Tannoy Belvedere speaker systems consist-
ing of 12" dual-concentric extended-range speakers
in ducted-port reflex enclosures. A variety of rec-
ords from a number of recording companies was
heard: records of soloists, orchestras, Broadway
shows, jazz, concertos, pop tunes, cantatas, and
even a drum ensemble.

STEREO-MONO JUDGING METHODS

For some of these records, the monophonic coun-
terpart releases were also heard (practically all
stereo records are available in mono versions as
well). At first, the audition of a record began with
a stereo hearing (using the Shure cartridge), then
a performance of the monophonic release (using
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an ESL C-60 mono pickup). This practice
was soon abandoned in favor of paralleling
the two outputs of the Shure to produce
a mono signal from the stereo record. | LATERAL COMPONENTS ADO

This was judged to be a fair method be-
cause, when both outputs of a stereo car-
tridge are paralleled, the vertical compo-
nents of the stereo signals, being in op-
posite phase, cancel each other, as shown
in Fig. 1. Only the lateral components of
the signals remain to be amplified. The Fig. 1. When outputs of stereo car-
combined lateral contents of the two stereo tridge are paralleled, vertical compo-
channels add up to provide an essentially nents cancel, lateral components add.
monophonic version of the stereo record.

After many comparisons between the sound of a monophonic record itself
and the stereo record played monophonically, the difference was judged
slight or non-existent. Consequently, it was decided to use stereo records
as the basis for listening tests and comparisons between stereo and mono
reproduction. Instant comparison between stereo and mono was possible
merely by a turn of the mode control on the preamp. This method also
served to reveal a curious phenomenon which will be discussed later.

VERTICAL COMPONENTS
CANCEL

Music for the Harpsichord. Many of the
debates over stereo have centered around RECORD EVALUATION
its questionable value in recording solo
instruments, and so some reactions to “Music for the Harpsichord,” played
by Sylvia Marlowe (Decca DL710001), are worth mentioning. The harp-
sichord is a difficult instrument to reproduce accurately because of its sharp
transients and intricate overtone structure.

In stereo this record came very close to conveying the sound of a harp-
sichord in the concert hall. It was delicate and soft, with none of the hard
“clanginess” heard on many older records. Moreover, it was, as Seymour
Solomon put it, “placed in space.” While no sharp directionality was ob-
vious, the instrument itself seemed to have real dimensions.

Flipping the mode switch to mono made a difference, but not a shocking
difference. The delicate harpsichord quality was well retained. Yet several
such back-and-forth comparisons revealed that only the stereo version of-
fered the illusion of an actual harpsichord just beyond the wall of the room.
In the monophonic version, the harpsichord seemed to be definitely a product
of the two speakers.

Of course, it took a direct comparison to tell—but the difference was
there. And while other differences in sound quality such as distortion and
frequency range were not discernible, the stereo version added a touch of
reality just barely lacking in the mono version.

Themes for African Drums. A fascinating record is RCA Victor’s “Themes
for African Drums” played by Guy Warren and his group (LSP-1864).
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Here, stereo added directionality—a priceless in-
gredient in listening to the back-and-forth re-
sponses from performers who are normally spaced
across a stage. The interplay of bongo drums with
the larger “talking drum” is also dramatized by
directionality. Switching to mono narrowed the
sound source intolerably and eliminated the effect
of the action’s taking place across an imaginary
stage,

Beethoven's First Piano Concerto. Glenn Gould’s
stereo recording of Beethoven's First Piano Con-
certo with the Columbia Symphony under Vladi-
mir Golschman (Columbia MS 6017) demonstrates
a rather different approach to stereo. It does not
send the piano out of one speaker and a big chunk
of orchestra out of the other, as one might suppose.
Instead, the piano is heard between the speakers
with the orchestra surrounding it, Moreover, di-
rectionality is not stressed; you don’t hear instru-
ments in distinct locations as with many other or-
chestral records.

It was with the Gould record that the practice
of stereo-mono switching with the preamp mode
control revealed a striking effect. Each time the
preamp was switched from stereo to mono, the
“sound-front” from the two speakers seemed to
collapse to a narrow line between them, somewhat
as turning a TV set’s width control causes the
picture to be squeezed into a central vertical line.

This “TV squeeze” phenomenon was most ob-
vious on recordings of full symphony orchestras,
but was apparent even in the harpsichord record,
as already described. Of course, the reason for
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the squeeze is that the monophonic sound is
“imaged” directly between the two speakers.

Sound Ideas. The glossy, golden-brassy style of
Les and Larry Elgart and their orchestra is pro-
jected on a dance record called “Sound Ideas”
(Columbia CS 8002), in which Bachmann’s “new
ar: form” thesis is well illustrated. This record
is a stereophile’s dream of directionality.

Yet the sound of saxes from the left, percussion
from center, and the trumpets from the right is
more than an audio gimmick. It’s a spectacular
display of harmonies and textures among soloists
and sectors of the Elgart band, and as such, a high-
ly interesting picture of a bright, polished ensem-
ble. This is fine if you’re listening intently. But
this is dance music designed for casual listening.
Turn the mode switch to mono and the bandstand
contracts in the “TV squeeze”; but if you're danc-
ing, who cares?

Magnificat in D. Different entirely is the Van-
guard record of J. S. Bach’s Magnificat in D, a
cantata for chorus and orchestra (Stereolab BGS-
5005). This is music for serious listening, if you
like to get this serious, and the stereo version
allows you to hear the sopranos from the left,
altos from the right, etc. Not only is the sweep
and grandeur of the massed chorus and orchestra
lost by switching the mode switch to mono, but
some of the clarity of the enunciation of the Latin
text is also lost. A student of religious music is
bound to appreciate the greater clarity of the
stereo version, but even a newcomer to the Bach
fan club is likely to warm to the intensely personal
qualities of this music by being able to hear the
localized voices of the chorus.

West Side Story. The stereo “West Side Story”
(Columbia OS 2001) is something of a disappoint-
ment. The sound is good and directionality is
clearly evident. Yet the expectation of hearing a
virtual Broadway performance is never fulfilled.
Voices and instruments come from left and right
and middle, but the listener’s reaction is, “So
what?” They could just as well have come from
the middle, for their dramatic significance. The
probability is that the recorded performance was
nct really acted out like the regularly staged per-
formance. If this was the case, then the potential
of stereo for drama was not properly utilized.

June, 1959
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HOW SHOULD STEREO SOUND?

Fig. 2. Highly directional sterec is produced
by recording setup diagrammed in (A); most
American recording companies use this meth-
od. The M-S recording system shown in (B)
is favored in Europe; the characteristics of
this technique are depth and spatial quality.

(8)

PICKUP PATTERN
FOR MIKE M

PICKUP PATTERN
FOR MIKE S

Hearing these and other stereo discs
confirmed the impression gained from
the interviews that there is no single,
universal conception of how stereo
should sound. There are, in fact, two
basic opposing schools of thought,
each favoring its own system of micro-
phone technique, and each lined up on
either side of the Atlantic Ocean.

Most American companies use two
main microphones spaced left and
right as in Fig. 2 (A). Usually a cen-
tral mike feeds a third recording chan-
nel, and special mikes are dotted
around as needed for close pickups.
Spacing between main left and right
mikes depends on the size of the per-
forming ensemble, studio, acoustics,
the engineer’s own ideas, and experi-
mentation. This approach results in
highly directional stereo.

Europeans favor the so-called M-S
system, shown in Fig. 2(B), a method
which emphasizes depth and over-all
spatial quality. Occasionally the Eu-
ropeans supplement the M-S place-
ment with additional left and right
mikes, justifying this compromise of
their principle by explaining that it
merely “adds accent” to the sound.

Which system is better? That’s largely a matter of personal preference.
If you must have directionality, records made with the “American-style”
miking technique will be your cup of tea. If you want a feeling of musical
integration with an added measure of depth and spaciousness, then try a
few of the European M-S discs. Most Angel and Capitol EMI stereo re-

cordings are made with M-S miking.

HOW DOES STEREQO SOUND?
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No recording technique can enable
even the finest equipment to produce
an absolute replica of a musical per-
formance or aural experience in your
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living room. At the risk of being held up to scorn
twenty years from now, one would venture to say
that such a goal will never be achieved.

Stereo reproduction, however, sounds more
“real” than does monophonic reproduction. Un-
seen performers play from definite locations. The
acoustics of recording halls or studios are “built
into” the sound, and they keep the music from
sounding disembodied. Solo instruments stand out
mcre clearly in stereo.

There is no contradiction in saying that the very
“reality” of stereo is the product of an elaborate
illusion which was conjured up in the recording
studio and then consummated in your living room.

In listening, it’s as if you say to yourself, “I'll
just suppose for the time being that there is an
actual symphony orchestra arranged along the
wall.” Then, when horns blare from the center,
fiddles from left and right, and basses from the
rear, you can grin with the satisfaction that your
“suppose” paid off! Sound funny? There’s a big
grain of truth in it.

In hard fact, a symphony orchestra could never
squeeze into a living room, and if one ever did //
negotiate the feat, the sound would probably be
untearable. But a jazz combo or a string quartet
or a soloist are all ideally suited to the dimensions
of the average living room, and in stereo they be-
come startlingly lifelike.

TECHNICAL PROBLEMS

Having taken into consideration various profes- .
sional opinions and the impressions gained from DISTORTION:
first-hand listening, now let’s talk about distortion Stereo vs. Mono
levels and record wear.

In percentages, distortion is inherently higher
on 45-45 stereo discs than on the latest and best monophonic LP records.
Whereas harmonic distortion on a good monophonic LP record can be held
to less than 2%, the distortion on a 45-45 disc reaches 10%. Taken by itself,
this figure of 10% will sound shocking to audio fans who habitually mumble
“1/19 of 1% at 50 watts” in their sleep. A knowledge of two major factors
helps to relieve the shock.

First, the harmonic distortion consists largely of second harmonics and
higher even-order harmonics. Though it is not widely known, second har-
monics are not objectionable even in amounts as high as 10%. William
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RIGHT CHANNEL LEFT CHANNEL
HLL—-AND -DALE PATH | HILL-AND-DALE PATH
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457 - 45"
L]
1
]
|

(A)

VERTICAL ' RECORDED «——RECORD TRAVEL
COMPONENT

Fig. 3. Each wall of stereo groove

may be considered as a hill-and-

dale channel cut at a 45° angle to

MR the surface of the record (A}.
SIDE wALL Comparison of needle path with
actual groove contour (B} shows
how second harmonic distortion is
introduced into vertical compo-
nents. Horizontal cut is not subject
to harmonic distortion and is accu-
rately represented by path at bot-
tom of stereo record groove (C).

(o] OUTER
SIDE WALL

Bachmann of Columbia Records tells of an experiment in which an audio os-
cillator first produced a pure note before an audience. Successive amounts
of even-order harmonics were then injected and the audience was asked if
the tone sounded different. Not until the even-order harmonic content was
increased to well over 10% did the audience reply affirmatively.

Audio expert Stephen Temmer, of Gotham Audio Development Corp.,
notes that the diapason in an organ is deliberately provided to introduce
various second harmonics and higher even-order harmonics because they
add a pleasing brilliance to the sound. He also notes that even-order har-
monics are not even measured in high-grade German systems.

Seeondly, most of the distortion on a 45-45 stereo record appears in the
vertical component of the signals, the component which carries only the
stereo information, or difference signal. The lateral component, which car-
ries the main body of the sound, is not appreciably subject to second har-
monic distortion.

Figure 3 shows how even-order harmonics are introduced into the vertical
component. Each wall of the groove is actually a single-channel vertical,
or hill-and-dale path, as in Fig. 3(A), with the hills and dales at a 45° in-
cline to the horizontal. Figure 3(B) is a cross section of one wall. The
stylus, riding over the crests of the hills and down into the dales, follows
a path slightly different—pointed at the bottom and flattened at the top—
from the actual wall contour. This introduces the second harmonics—but
only into the vertical component. As in Fig. 3(C), the horizontal component
for both channels is traced along both walls. The tracking axis follows
the bottom of the groove relatively accurately.

In other words, the lateral signal components are created by a push-pull
“generator” which cancels out even-order harmonics in much the same way
a push-pull output stage in an amplifier cancels out even-order harmonics.
The vertical component for each channel is created by a single-ended hill-
and-dale “generator” and is therefore subject to harmonic distortion.
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A frequently asked question by professionals )
and amateurs alike is: how will stereo discs wear? RECORD WEAR:

The plain answer is: not as well as their mono- Stereo vs. Mono
phonic predecessors. Whether or not the differ-
ence is significant, however, remains to be seen.
Anyway, the following are the technical facts of life for the stereo disc:
(1) Most stereo stylus tips are .7 mil in diameter (a mil is 1/1000 of an
inch), and at least one stereo cartridge uses a .5-mil stylus. When compared
with the standard 1-mil stylus tip used for monophonic LP records, it can
readily be seen that a .7-mil or .5-mil stylus exerts greater pressure per unit
area. Even the nomal reduction in stylus pressure to two or three grams
does not entirely offset the rise in pressure which results from the reduced

[—MIL STYLUS TRACKING 7-MIL  STYLUS TRACKING
AT 6 GRAMS AT 6 GRAMS
&
> VERTICAL
0\1}? COMPONENT
Q?’%
(A}
'LATERAL COMPONENT (B)
diameter. End result: the soft plastic of the rec- Fiql- 4. EHLecf of a .7-mil
: stylus tracking at same
ord 1s' gouged more deeply by the stereo stylus. pressure as a L-mil shylus
See Fig. 4(A). (A}, and representation of
(2) In tracking the stereo disc, the stylus travels stylus velocity in tracking

farther in each 45° direction than it would on a stereo record grooves (B).

mono version of the same record. See Fig. 4(B).

The travel path of the stylus in a stereo groove is the diagonal of a rectangle
formed by the lateral component and the vertical component. This diagonal
resultant is always greater than either the lateral or the vertical component;
consequently, the stylus must move at a greater velocity when following
the undulations of a stereo groove than it would in tracking a monophonic
record. The added velocity means that the stylus slams up harder against
each side of the groove wall of a stereo record than it would on a mono
record. Hence, a tendency toward more wear of both stylus and groove.

SUMMING UP

A fter hearing the views of some of the best informed people in the record
business, and piecing together some of the technical facts into a picture
of what—and what not—to expect from stereo discs, the author developed
the following conclusions:

Without question, stereo sound is better than monophonic sound. Perhaps
the most striking demonstration of this is the sudden collapse of the sound-
front—the “TV squeeze”—which occurs if you switch from stereo to mono
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when playing a stereo record. Whether it is sharply directional stereo or
the more sonorous but generalized stereo of M-S, switching to mono inevit-
ably dispels any doubts of stereo’s superiority.

Also, stereo provides more effective separation of instruments and even
melodic lines within the same frequency range. The two speakers “share”
the job; each handles a more easily managed waveform with subsequent
greater clarity. For example, channeling a trumpet through one speaker
and a simultaneous violin passage through the other permits each to re-
produce a far less complex waveform than if one speaker were called upon
to reproduce both. So, despite any theoretical rise in distortion, this divi-
sion of labor results in greater clarity and increased listening pleasure.

Yet, with all the advantages attributed to stereo on these pages and else-
where, there is one which merits more consideration than it has received:
stereo demands attention. In the main, listening to a good stereo record
cannot be a casual experience. The listener is practically commanded to
concentrate. Not disembodied sound, but the performance of unseen yet
almost real musicians emanates from the speaker wall.

For many of us, weaned and later calloused by years of droning table-
radio music, such concentration is often tough to muster. As a matter of
fact, it is much the same concentration that we quite naturally employ at
a live concert. This is not to equate stereo sound with a live concert; nor
is stereo a substitute for live music. But the stereo qualities are aural
substitutes for the visual centers of attention which help us concentrate in
the concert hall.

We can’t really locate individual sounds in a concert hall (close your
eyes and try sometime), but we do see the horns, the obce, the tympani.
In stereo, the pinpointing of instruments serves the same purpose by in-
creasing our attention to the music and thereby enabling us to derive greater
enjoyment from it. Stereo directionality may be “artificial,” but it does
serve this very useful purpose.

Finally, just to settle an old argument, a monophonic phonograph may
produce lifelike sound when played in the tremendous Tanglewood Music
Shed, possibly because the Shed doesn’t “care” whether the sound source
on its stage is a real orchestra or a recording and just goes ahead adding its
reverberation and hall-like character to the sound reaching the listener in
his seat. But to those millions of people who seldom, if ever, sit in a con-
cert hall, and who must enjoy their musical heritage through electronic
means, stereo offers a compelling experience.

Copyright © 1959 by ZIFF-DAVIS PUBLISHING COMPANY
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Transistorized
etal
Detector

Simple detector tracks down
P hidden pipes, conduits
and_dther.metal objects

By
RUDOLF F. GRAF

] AVING TROUBLE tracking down those
plastered-over conduits, plumbing and
terminal boxes? Then this transistorized,
lightweight metal detector is for you.
Simpte construction and low cost make it
an ideal project for the home mechanic
and experimenter. As an extra bonus, it
will alse detec¢t underground pipes, cables,
fuel oil tanks, and other metal objects-—if
they are not buried too deeply
Construction. Except for the search
coil, the entire detector is built into a 23" x
4" x 2" aluminum box. The search coil (L2),
which is actually a standard AM loop an-
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tenna, is mounted at one end of an 8"-long
3" wooden or plastic dowel. The larger
L2 is, the more sensitive the unit will be.
Ordinary magnetic headphones of 1000-2000
ohms impedance are used.

You can make the chassis from a small
piece of perforated phenolic hoard. Cut the
transistor socket slots slightly undersize,
and press and glue the socket in place. This

84
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chassis is r

busbar for

phone jac

from the
The ¢
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is m

care

any two

WIRE SCREENING WITH )5’ SQUARES
UT TO LENGTH TO FIT AROUND LOOP ANTENNA

G

Cut out Faraday shield as
shown above and bend it to
shape as in photo at left for in-
stallation on the loop antenna.

Install the shir
as shown. Ma’
ends do not ’
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Detector cabinet with slide-in section re- 10
moved. Center subchassis is held in position by L2
busbar connections to panel-mounted parts.
o 5
b |
02 '
). 2N192 CJ_| |
~ !
0005 ;ud.l\: L2 i
{
—rl—l]\
J

005#1d s ‘ _____
| FARADAY SHIELD

cs s[[ TEXT 2N(|)37A
f}
Cc9
00sutal \ &
G

utd. ; y—'
7 X

PARTS LIST -

BI—I5-volt battery (Burgess Lo/'o__+|

Yi0 or Eveready 504)
C1, C4- 100 putd.
C2, T5, C7, C8, C10-—.005 puid.

C3-—500 uutd. all capacitors
C6-—500 upfd. (see text) low-voltage
C9—a.1 pid. disc ceramic

Jl—insulated phone jack

Ll1—Loopstick antenna (Lafayette MS-11 or equiv-
alent)

‘L2—Standard AM broadcast receiver loop an-
tenna

RI1, 73--8200 ohms

R2, R4 270.000 ohms all resistors
R5—47 ta 1000 ohms (see text) Lo-watt
R6--5600 ohms composition

R7-—470.000 ohms

S!1--8.p.s.t. toggle switch

Q1l, Q2- 2N192 transistor

Q3 2NI§7A transistor

3—Transistor sockets

18" length of 34" rod

I—2%4" x 4" x 2" chassis box (Bud HB-1622)
1—Battery bracket (Acme #31)

1—14" wire screen for Faraday shield

June, 1959

circuit oscillation. Leave about %" to 1”
space between the start and the end of the
Faraday shield to be sure. Connect the
shield to the cabinet at one point with a
wire which should run along the dowel
supporting the loop.

Adjustment. Before turning the unit on,
check the wiring carefully. DBe sure the
battery is connected with the proper polari-
ty, as an error may ruin the transistors. Il
everything looks okay, turn on the switch.
A slight background hiss will indicate op-
eration of the audio stage.

Now adjust the frequency ol the variable
oscillator with the tuning slug of L1. If it
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is not possible to adjust for a beat note
anywherc in the tuning range of the
variable oscillator, one or both oscillators
may not be working, or the variable oscil-
lator frequency may not be close enough
to the frequency of the fixed oscillator to
beat with it. Try changing the value of the
fixed capacitor (C6) across the loop an-
tenna from about 300 ppfd. to 700 pufd. to
shift the frequency within the range of the
variable oscillator.

If the fixed (search) oscillator is inopera-
tive, try removing the Faraday shield. It
may be shorted or have reduced the @ of
the circuit to the point where oscillation
stopped. The audio amplifier stage (Q3)
may also be inoperative. Recheck your
wiring to be sure.

Completed metal detector
ready to be put in operation.
For ease of tuning, a small
tuning knob can be installed
on the threaded shaft of the
adjustable loop antenna coil.

g e

HOW IT WORKS

Two scparate r.f. oscillators are employved in the
beat-frequency type of metal detector. One of these
(Q1) is tunable and shielded within the metal box.
The second oscillator (Q2) uses non-tunable loop an-
tenna L2 (1he search coil of the detector) as its oscil-
lator tank coil. The output of both oscillators is cou-
pled to a third transistor (Q3) which mixes and
amplifies (he resulting beat signal.

I'requency of the tunable oscillator is so adjusted
that normaltly a low-frequency beit note or “‘growl”
is heard in the phones. (If the fixed oscillator ire-
quency is 500,000 c¢ps and the variable oscillator
frequency is adjusied to 499 900 cps, then a beat-
frequency signal of 500,000 minus 499,900 or 100
cps is heard.)

The metal detector functions by inducing eddy cur-
rents in any metal in the radiated r.f. tield of the
exploring loop. These currents are reflected hack and
cause a shift in the tixed oscillator frequency which
atfects the frequency of the beat note heard in the
phones. The tone of the note heard indicates the di-
rection and location of the metal.

SNSRI i1 T i [ iy
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One way to check oscillator functioning
is to bring the unit near a broadcast re-
ceiver tuned to a station near the high end
of the band. Adjusting the tunable oscilla-
tor should produce ‘“birdies” as a result of
its harmonics beating with the station
signal.

“Pulling” may occur as adjustment for
zero beat is made. If the audio frequency
heard goes from a high to a lower pitch
whistle and then ‘“plops" out before the
low “growl” is heard, then R5 requires a
change in value—possibly up to about
2000 ohms. At the proper resistance, the

“plop” does not occur until after a very
low frequency note or buzz is heard.

Using the Detector. When you are
ready to usc the detector, adjust the vari-
able oscillator slug until a low-frequency
beat note is heard in the phones. The search
coil should not be near metal.

Now bring the loop close to a metal ob-
ject. The frequency of the beat note should
increase. 1f it decreases, retune the variable
oscillator through zero beat to the “other
side,” and adjust again for a low-frequency
beat note.

With the detector set for the lowest audi-
ble “growl,”’ you're all set to go. All you
have to do is listen for the whistle when
the detector finds anything metallically
interesting. —30—
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Short-Wave Monitor Registration
Receives International Acclaim

ETTERS [rom short-wave listeners all -

pver the world have been pouring into = @ﬁi i
the editorial offices of POPULAR ELECTRONICS, | *mm'mm "M N
acclaiming the Short-Wave Monitor Regis- | :
tration Program. Listeners from Afghanis- | %

tan to Zanzibar arec sending in their regis-
tration applications in order to receive their
attractively printed 8%” x 11" certificates
with individual station letters. Both Ameri- |
can and international station letters are

assigned in accordance with established MW‘W\’\WW‘M A
amateur radio call zones.

The registration program has been rec- . .
ommended over Radio Australia, Voice of
America, Radio Sweden, Voice of Denmark,

Deuntsche Welle, and La Voix Evangelique (Haiti). Some of the 40 countries where
monitoring stations have been registered include Cyprus, Honduras, Brazil, Canada,
Scotland, Belgium, Netherlands, Germany, India, U.S.S.R., and Korea.

The world’s largest and best DX clubs, such as the Newark News Radio Club,
Universal Radio DX Club, National Radio Club, DXplorers Radio Association (U.S.A)),
and Teknikens Viarlds Radioklubb (Sweden) have urged their members to register.

Best response has been from American DX’ers—some 5000 call letters have been
assigned, in every one of the 49 states. In several call areas we have exhausted all
the two-letters calls (through “ZZ”) and are now issuing three-letter calls, such as
WPE2ACJ, WPESAEX, etc. To make this project a real success, cvery DX’er should
have his station registered.

If you have mot yet obtained your certificate, fill out the form below and mail to:
Monitor Registration, Porurar EL:cTrONIcS, One Park Ave, New York 16, N. Y. Please
include ten cents to help cover cost of mailing and processing your certificate.

VRN

M AN N AN EEEEEEEEE NSRS EEEEESENEEEESEEEEEEEAEN NN NG SN AN NN ANNENEEEAEEEEEEEEEEEEEEEREEANEERREARARAN

SHORT-WAVE MONITOR REGISTRATION

(Please Print)

Name

Make Model
Receiver | - -« i e e o omie B B A A W @ e A e
Make Model
Principal SW Number of QSL
Bands Monitored Cards Received

Signature Date
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Foolproof Pilot Light

—
1nrv.ac.

—

——

Yo

Soldering irons and other appliances without pilot lights
would obviously benefit by having an “on” warning device.
A suitable indicator can be simply installed by using a small
neon lamp force-fitted into the normal opening of a heavy-
duty a.c. line plug.

The side of the plug is then drilled to accept a three-
conductor a.c. line cord, and the circuit is wired as shown in
the diagram at right if the instrument or appliance has an
on-off switch. With items such as a soldering iron, two-wire
cable 1s used, wired to the prongs of the plug in normal

(7 ‘]
NEON BULB, TYPE 51, ;
Vo WATT

LAMP SOCKET
N TIN ORIGINAL EQUIP'T
PLUG N\ !

3=

220K
7, WATT RESISTOR

14 N
/ d ! ! © 3-CONDUCTOR
/ NEIST _— ] A C CABLE
v ~ T .
220K -

3CONDUCTOR L . _ __ __
X £

ABL HEAVY DUTY
{GROUNDING TYPE) PLUG

fashion, and the neon lamp and resistor are connected across
the plug terminals. The hookup to the device with which the
pilot is to be employed is indicated in the schematic at the
left.

If the NE-51 neon bulb is properly installed, it will light
only when the instrument is on, thus providing a positive
indication of current flow.

—Brian Desind, K3SGBT

Finding Capacitor Values

Most of us know that capacitors will “con-
duct” a.c., but have you ever thought that this
property could be used to provide a rough
measurement of the value of a capacitor? Em-
ploying the circuit at right, a chart of proper
voltages for the standard capacitor values was

TO VOM
600V,

L=

1T V. AC
_l: - L
x  Spatd
Ebﬁ
i

I ut

= STANDARD CAPACITOR VALUES

determined experimentally, The device can AC. - AC.
be built into any small chassis or plastic casec. S ufd. Volts ufd. Volts -
When testing a capacitor, always start with 0 .002 .45 .08 1450 -

your highest a.c. scale. Leaky capacitors will £ 'ggz Ig; 2' ;ggg

pgss excessive voltage, an‘d no vo].tage in@ica- :008 |:65 :4 45:00
tion shows an open capacitor. This technique 01 2.10 b | 57.00 -
will work reliably only for low-leakage paper .02 4.30 8 65.00
capacitors of t! 1es indicated. 04 7.70 1.0 75.00 ;
Pacitors of the val in o g5 o0 ’ 3

—Ronald Wilensky
88
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Build a

90-Watt Transmitter

Eico’s Model 720 is suitable for

both the Novice and the seasoned General

HE FIRST PURCIIASE a ham radio op-

erator will make is a transmitter. This
he considers as his reward for the hours
of study and code practice required to pass
the FCC amateur license test. One of the
top quality transmitter kits for amatecurs
on the market is the new Lico Model 720
(Electronic Instrument Co., Inc., 33-00
Northern Blvd,, Long-Island City 1, N. Y.).

A very “clean” 90-waltt c.w. bandswitch-
ing amateur transmitter, the Model 720
covers 80 through 10 meters. Important
design features include: a one-knob Stand-
by, Tune and X’mit swilch; final amplifier
erid drive control without detuning oscilla-
tor; oscillator keying for break-in opera-
tion; and provision for matching antennas
from 50- to 1000-ohm impedance. The com-
pletely sealed cabinet, and careful bypass-
ing and choking of all inputs and outputs,
effectively suppresses TVI.

Circuit Description. A high transcon-
ductance 6CL6 pentode is employed as an
electron-coupled Colpitts crystal oscillator.
This circuit is noted for its high harmonic
output and low crystal heating. Since the

June, 1959

oscillatory part of the circuit is isolated
from the load side by the screen grid,
frequency shift due to plate loading is
minimized.

The plate tank circuit consists of a broad-
ly tuned slug coil. It resonates at 40 meters
for all bands ol operation. The coil acts as
a r.I. choke for 80-meter operation. Eighty-
meter crystals are used for 80 and 40 me-
ters, and 40-meter crystals for 20, 15, and

N i i W

MANUFACTURER'S SPECIFICATIONS

90 watts c.w. {Novice Iifnit ¢

calibration on meter}; 65 :
watts AM-phone with EXT
plate modulation

500-1000 ohms

Power Input:

e

AL

: Output Load

i

Impedance:
- Tubes: 5146 final amplifier, 6CLS os-
cillator, 6AQS clamper, A5
buffer-multiplier, G734 recti-
= fier
Power 117 volts, 60 cycles a.c., 175

Requirements: watts
Cabinet Size: 15" wide x 6” high x 9 deep

i

EHBHARER 1110 1

o«
~0
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20w
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simplified by omission of bandswitch,
modulator jack and power supply.

Schematic of Eico transmitter has been I% u
»>

VFO

INPYUT |

Je &

- sox |
aw
(453 |
SoMMF

10 meters. An external VFO jack is pro-
vided which is connected to the grid of the
6CL6 and selected by a slide switch.

On 80 and 40 meters, a 6AQ5 buffer mul-
tiplier tube functions as a class A buffer;
on all other bands, it functions as a class C
multiplier. Second, third and fourth har-
monics are obtained for operation on the
20- 15-, and 10-meter bands. A pi-network
is employed in the plate circuit of the 6AQ5
to provide a stable load [(or the final ampli-
fier, and screen voltage of the 6AQ5 is vari-
able by a wire-wound potentiometer to pro-
vide drive control of the final stage. By this
means, efficient and stable operation of the
buffer and final is obtained.

A 6146 high-pervcance power pentode fi-
nal amplifier tube is used as a straight-
through Class C power amplifier. The grid
circuit is driven by the pi-network of the
buffer stage, which helps prevent parasitics
and self-oscillation in the final and also at-
tenuates any high-order harmonics that
may be present in the grid circuit.

To match the f{inal amplifier to various
loads betwecn approximately 50 and 100
ohms, a variable pitch, bandswitching, pi-
network tank circuit is used. A variable

Before starting underchassis wiring,
twist protruding leads together to
clear your view (above, left). Directly
at left is the chassis after wiring has
been completed and tubes installed.

90 POPULAR ELECTRONICS
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900-£1fd. capacitor is connected across the
output of the pi-network for controlling the
degree of loading of the antenna and tuning
the 80-, 40-, 20-, 15- and 10-meter bands.

A 6AQ5 clamper tube is employed to pre-
vent excessive plate current flow if grid
drive of the final should fail. It operates by
dropping the 6146 screen grid voltage to a
low value in the event of such failure. This
tube also is part of the keying circuit and
acts as a screen grid regulator when the
transmitter is keyed. The transmitter is
basically keyed in the oscillator and final
cathode circuits, which resuilts in a clean
crisp note.

Putting It Together. Eico has pre-
pared an excellent manual for the kit
builder. Eleven two-color page-size pictori-
als illustrate the 13-page step-by-step as-
sembly and wiring procedure. Do not be
tempted to disregard the instructions and
follow the pictorials only—you might leave
out one wire which would only mean hours
of trouble-shooting later.

Here are a few hints on assembly and
wiring.
¢ Before starting the instructions given on
page 13C, install the top shield as directed
in step 19 on page 23C. This will permit you
to turn the chassis upside down, avoiding

June, 1959

—

METER

e GRID

e OFF

0 {P“ PLATE

The meter is used to tune the input
grid and plate circuit of the transmit-
ter's final r.f. amplification stage. It
clearly indicates the Novice power limit.

possible damage to the bandswitch on top
of the chassis. Remove the top shield when-
ever it interferes with chassis-top wiring.
e A standard soldering iron is suitable for
most connections. However, there are a
few connections for which a standard iron
will be too large. A good-quality pencil
iron or soldering gun can reach these con-
(Continued on page 130)
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Ned Work's homework assignment was

to determine the resistance between
points A and B in the circuit above. All
resistors in this circuit are one-ohm units.
Ned managed to do his homework in 30
Can you?

seconds.
—W illiam Plummer

CECEETTT]

2
@
~

LIGHT

Joe Toggle wired up his porch light

so he could turn it on or off with either

of two switches. Now Joe wants to add

a third switch in his upstairs bedroom so

it too can control the light. What kind
of a switch would it have to be?

—Donald Rimmer

Electronic

These four thought-twisters are arranged

in order of increasing dificulty

(Answers on page 131)

92

BUZZER 1%V

Another problem Joe Toggle had to
cope with was connecting an upstairs
buzzer to the front door. Alas, he had
only a d.c. buzzer to work with. So, using
the hookup shown here, Joe reasoned that
the doorbell button would ring his bell

and buzzer. Where did he goof?
—~Peter Denning

Harry Odball wired up a rectifier cir-
cuit using a surplus transformer. Since
the tap on the secondary winding is not
centered, peak voltages on either side of
the tap are 120 and 80 volts. With no
load on the circuit, what d.c. voltages
does Harry's VTIVM show for El and E2?
—Robert Weber

POPULAR ELECTRONICS
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AUTO RADAR
Spots Higchway

Dangers

Radar warning device, shown in “breadboard"
stage on car at left, uses Doppler principle to judge
relative speed of approaching objects. One of the
10” aluminum reflectors focuses a radar beam in
front of the car, the other reflector picks up the
radar echo, and a transistor amplifier sounds a warn-
ing or flashes a light in case of danger. The de-
vice is especially useful in fog or low visibility.
in cars of the future, such as the
Cadillac "Cyclone" below, the ra-
dar transmitter and receiver will be
mounted in twin plastic nose cones.

g

[

N EXPERIMENTAL radar warning de-
vice for automobiles has been developed
to warn motorists of highway dangers.
When a car approaches too close to a car ahead, or when there is an ob-
struction or a slow-moving vehicle ahead, the unit provides a sound warning
signal or warning light.

Microwave power is piped by the radar unit to one of the reflectors on
the front of the car, and beamed ahead like the light from a headlamp.
These microwaves bounce back when they strike an object, are collected
by the other reflector and piped to a detector where the frequencies of
the outgoing and incoming signals are compared in the manner of Doppler
radar. Any relative motion between the radar device and the object ahead
shows up as a frequency difference between the transmitted and received
signal. This difference (called the Doppler frequency) is detected and ampli-
fied and made to operate the warning signal.

Developed by Delco Radio Division of General Motors, the radar unit
can spot objects up to 1000 feet away, and it increases the intensity of the
warning with the increasing rate of approach to an object. If a car traveling
at 55 miles per hour approaches one going 50 miles an hour—rate of closure
only 5 mph-—the warning will not be strong. However, if the same car
approaches a stalled car—55-mph rate of closure—the warning will be
much stronger.

On a speaker in the car, these tones can be identified by the avcrage
driver after a little practice. An extra transistor circuit can be added which
causes a green light to be switched off and a red light to appcar under
danger conditions. With this device, danger ahead can be rccognized by the
driver before he would otherwise he aware of it. 301
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BUILDING A
TUBELESS VFO

NCE the Novice gets over the hump to

his General Class, the megacycles open
up, the ether is his home, and the variable
Irequency oscillator (VFO) is his next proj-
ect. No longer rock-(xtal)-bound by FCC
edict, the General can skip blithely from
kilocycle to kilocycle with a VFO, evading
QRM and collecting (he hopes) enough
QSL’s to wallpaper his living room.

A good way to learn about VFO's is to
build one, so here are some construction
details on a tubeless VFO for 80 or 40
meters for use with a DX-20.

First mount the variable capacitor Ci

L—L e
- —— b b
r U%LEY,
! MODEL 301,
| OR EQUIVALENT,
PLUG
!
|
|
PARTS LIST
Eighty Meters
C1-—365-uutd. “’broadcast’” variable capacitor
(see text)

C2—500-putd. silver mica fixed capacitor
C3—.002-putd. mica capacitor
L1--32 turns of #20 wire, 1" diameter, 2" long
(B & W #3015 Miniductor)
PLl -Two-terminal male plug (Mosley 301 or
equivalent)
-3 x 4" x 5" aluminum box
Forty Meters
C1-—100-putd. “midget’” variable capacitor (see
text)
C2--300-putd. silver mica fixed capacitor
L1-—19 turns of #20 wire (as above)
All other parts same as for 80 meters

1
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Novice Hams

on one side of the 3”x4”x5” aluminum
box, and solder C2 and L1 from its stator to
its rotor terminals. Leave a couple of extra
turns on L1 for later adjustment.

Next, prepare an 18” length of RG-39/U
or similar coaxial cable. Connect a two-
terminal plug, such as the Mosley #301, or
one made from an old FT-243 crystal hold-
er, to one end of the cable. Solder the

Simple tubeless VFO for

use
on 80 or 40 meters. The pho-
to shows a 3500-4000 kc. unit.

shield connection on the other end to the
frame of C1 and its center conductor to C3.
The other end of C3 is connected to the
stator of C1.

Place the VFO beside the transmitter,
and place the VFO output plug in the xtal
socket with the shield of the cable to the

(Continued on puge 132)
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By LOU GARNER

O A LARGE EXTENT, the high-fre-

quency capability of a transistor depends
on its internal geometry, and hence on the
manufacturing technique used to produce
it. High-wattage “power’” transistors are
paysically large and, in general, have rela-
tively poor high-frequency response. Many

The young lady is examining
Philco Corporation's all-transis-
tor satellite transmitter. See text.

Jdune, 1959

Transistor Topics

of them cannot be used as amplifiers be-
yond the audio frequencies.

A transistor’s response to high frequen-
cies may be expressed in one of several
ways: as alpha cutoff Jrequency, beta cut-
off frequency, or figure of merit. The first
two specifications are similar in that they
refer to the frequency at which the tran-
sistor's gain is 0.707 of its gain at low
(audio) frequencies in either the common-
base (alpha) or common-emitter (beta)
circuit arrangements. The figure of merit
is the frequency at which the transistor’s
gain is unity (1.0) and, for practical pur-
poses, is the highest frequency at which
the transistor can be used as an oscillator.

The first transistors manufactured com-
mercially were point-contact units. They
consisted of two closely spaced contact
wires resting on a small wafer or cube of
semiconductor material, and had fairly
good high-frequency characteristics. One
manufacturer, for example, introduced a
type that was especially selected to serve

.as an r.f. oscillator at 50 megacycles.

But point-contact transistors were noisy,
difficult and expensive to manufacture, and
notoriously unstable. As a result, with the
invention and production of junction tran-
sistors, the point-contact unit was soon
placed in the “Hall of Fame” as an obsolete
and outmoded type.

The junction transistor, consisting of a
three-layered ‘“‘sandwich” of n-type and p-
type semiconductor materials, while far
superior to the earlier point-contact unit in
most characteristics, had (and still has)
relatively poor high-frequency response.
Only very carefully made units could be
employed as amplifiers at much above
broadcast-band frequencies. The “best”
units had a cutoff frequency on the order
of 30 mc.

One of the first technical breakthroughs
was the development of the junction tef-
rode transistor. Some of these units can be
employed as oscillators at frequencies up to
250 me. Another breakthrough occurred
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with the development of the now-famous
Surfuce-Barrier (SB) transistor. Refine-
ments and modifications of the production
techniques used to manufacture SB units
led, eventually, to the development of the
Micro-Alloy Diffused Type (MADT) tran-
sistor; some of these units can be employed
as oscillators at frequencies close to
1000 mec.

But tetrodes, SB types, and MADT tran-
sistors suffered from one common failing:
they could handle relatively little power.
When used as r.f. oscillators, their output

should announce transistors capable of de-
livering well over a watt at frequerncies in
excess ol 1000 me.

Reader’s Circuit. Warren Boehling (26
Tioga Ave., Lake Hiawatha, N. J.) sub-
mitted the diagram for a battery-operated
transistorized phonograph given in Fig. 1.
All the parts used for assembly are stand-
ard and readily available through local
parts distributors and the larger mail order
houses.

Referring to Fig. 1, @1 is a G.E. Type
2N107, @2 a Raythcon Type CK722, and Q3

power was generally measured in micro-
walts or, at the most, in terms of a few
milliwatts.

Today, improved manufacturing tech-
niques permit the production of u.h.f.
transistors with power-handling capabili-
ties comparable to those of small vacuum
tubes. For example, TI's Type 2N1141 is a
diffused-base “mesa’ transistor with a col-
lector dissipation rating of 3% wutt (or 750
milliwatts) and an alpha cutoff frequency
of 750 mec.

As manuflacturing techniques continue to
improve, we may expect both upper fre-
guency limits and power-handling capabili-
ties to improve. In fact, within the next
year or two, at least one manufacturer

96

Fig. 1. Diagram of Warren Boehling's
transistorized phonograph amplifier.

and @/ are CBS-Hytron Type 2N255. T/
is an Argonne Type AR-147 input trans-
former, T2 a Type AR-503 output trans-
former. Except for controls 1 and R6, and
decoupling resistor R7, all resistors are
half-watt units. C1, C2, C}, C7, and C8 may
be either ceramic or paper capacitors (50
volts d.c.,, or higher); all other capacitors
are 12- or 15-volt electrolytics.

Power switch S1 can be a separate slide
or toggle switch or may be ganged to
volume control RI1I. The 7.5-volt power
supply is made up of five size “D” {lash-
light cells connected in series. A standard
battery-operated turntable is used.

Follow your own preferences in choosing
a pickup arm and cartridge, but make sure

POPULAR ELECTRONICS
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v

colL o ftoeo
L] - L ]
I LN 1
DISTRIBUTOR
-= BATTERY
| SPARK PLUG
= conTACT =+ TACT
CGNDENSER CONIECH
(A)
TRANSISTORIZED
COoIL
e — T s Y
L ]
BATTERYI <
l ] )
A | DISTRIBUTOR SPARK PLUG
- !
|
Lpm— =
= = = Fig. 2. Basic schematics of
" conventional [A) and transis-
(B) CONTACTS torized (B) ignition system.

that the unit you purchase has high out-
put and requires minimum tracking pres-
sure. The latter is necessary to minimize
loading and ‘“drag” on the turntable.
Chances are you'll use a ceramic or crystal
cartridge.

The entire unit can be mounted in a
standard portable phonograph case. Wiring
is not especially critical, but you should fol-
low good practice; keep the “input” and
“output” sections well separated, and use
short, direct connections for all signal
leads. The turntable motor (M) and input
leads should be shielded, and the amplifier
chassis should be mounted as far away
from the motor as space permits. For best
quality reproduction, use as large a PM
loudspeaker as you can fit into your case.

In operation, the unit is essentially a two-
stage resistance-coupled amplifier, with the
sacond stage transformer-coupled to a
Class AB push-pull power amplifier. The
transistors used throughout are p-n-p units
in the common-emitter circuit arrange-
ment. C7 and C2, in @1’s base circuit, form
a capacitive voltage divider and impedance-
matching network. You may want to ex-
periment with C2’s value to obtain opti-
mum performance.

Once the wiring has been completed and
double-checked for errors and accidental
shorts, connect a voltmeter between the

June; 1959

> TRANSISTORIZED SYSTEM
2 -
= ==
8
S p
= \
~
L
= CONVENTIONAL SYSTEM \
< 18 ' l —
L4
16
1000 2000 3000 4000 5000

ENGINE SPEED RPM

Fig. 3. Comparative perform-
ance of transistorized and
conventional ignition systems.

collector clecirodes of @3 and @4. Turn the
power on and adjust R6 for a zero meter
reading. This step adjusts the bias of
the power amplifier stage for balanced
operation.

Transistorized lgnition. One of the
weakest links in the design of the modern
gasoline engine is its ignition system. A
fairly high voltage must be applied to the
spark plug at just the right instant to ig-
nite the compressed fuel mixture in the en-
gine’s cylinder. Since the only source of
voltage in an automobile is its battery (and
charging generator), the high voltage
needed to operate the spark plug is ob-

(Continued on puage 126)
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After Class

THE A.C. SERVO AMPLIFIER

N last month’s After Class, we looked into

the problems faced by that hard-working
mechanism, the continuous-type servo. As
you will remember, the servo designers are
faced with a number of electrical and me-
chanical problems. In an antenna rotator,
for example, the big question is: how can
we control precisely the heavy current
needed in the rotator’s servo motor up on
the roof with a 4-watt potentiometer in the
basement ?

Relays are fine, of course, but they have
an on-off action which is not what the situ-
ation demands in most servo operations.
What is needed is a device that will supply
a “continuous” high-current correction sig-
nal and, in addition, leave a high input
impedance (to keep the current require-
ments of the correction signal low). What
do we have in our electronic workshop to
fill the bill? Of course--a power amplifier
—not a hi-fi job, but one designed specifi-
cally for a.c. servo amplification. (See
Fig. 1)

A.C. Error Signal. It is perfectly pos-
sible to design a servo amplifier that can
respond to a d.c. error signal such as we
encountered last month, but more reliable
and effective response can be obtained when
the error signal is a.c.

Consider the balanced potentiometer ar-

R ‘\ERROR

l«t@ncﬂﬂ

]POTENHOMETERS H!GHE Lowz

LOW HIGH i
§ POWER POWER &y

AMPLIFIER

INPUT
o VOLTAGE o
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By HARVEY POLLACK

rangement—or Wheatstone bridge—with
a.c. applied across the input terminals,
shown in Fig. 2. With the wipers of B and
R2 in the equivalent positions (4,4, dead
center, B.B, top, or C\C. bottom), the oscil-
loscope will indicate zero voltage since the
bridge is in balance.

Suppose we leave R at position 4, and
move RZ2 to position B.. The unbalanced
bridge will then develop an a.c. output volt-
age that will be displayed on the oscillo-
scope as either inphase or 180° out of phase
with the input signal. (Actually, it doesn’t
matter which phase relationship we assume
at this time.) For the sake of simplicity,
we’ll assume that the output voltage is
inphase with the input voltage (as shown in
Fig. 2).

It is also evident that the amplitude of
the trace on the screen will depend upon
how much the bridge has been unbalanced

Fig. 1. The small signal
from the error detector has
to be amplified to operate
a motor that requires power.
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by shifting the R2 wiper. If we now bring
it back slowly toward A., the inphase con-
diticn will persist, but the amplitude of the
output potential will gradually diminish,
shrinking to zero at point A..

As the R wiper continues to be advanced
toward C., a trace again appears on the

R2
B2
Rl g o8
Al L)
C cz
?G.
INPUT 0SCILLOSCOPE
A.C.
A
Fig. 2. Bridge unbalance

causes an a.c. trace to ap-
pear on the screen. The
phase of the input and the
output voltage is the same.

Fig. 3. When the error de-
tector is unbalanced, one
tube draws more plate cur-
rent than the other, caus-
ing a net driving voltage

INPUT
acC

but also indicates the direction of the er-
ror by the phase ol the voltage that appears
across its output terminals-—a decided ad-
vantage, as we shall see.

Typical Circuit. What we have just said
implies that our servo amplifier must be
phase- as well as amplitude-sensitive. For
a given phase relation between error input
and error output signals, the amplifier must
be able to rotate the load motor in one
direction. When the phase becomes in-
verted, it must change the motor's rota-
tion direction. Likewise, it must apply more
driving voltage to the motor for large error
signals than for small ones. Let us analyze
one standard servo amplifier circuit that
possesses these characteristics.

Looking at Fig. 3, suppose the error de-
tector is balanced and is, therefore, yield-
ing zero signal output. The grids of power

MOTOR

NET
VOLT-
AGE

to appear across the motor.

screen, growing in size, bhut this time the
bridge, unbalanced in the opposite direc-
tion, causes a signal 180° out of phase with
the input to appear.

One more set of conditions needs clari-
fication before we proceced to the servo am-
plifier itself. Starting with both wipers at
position 4; and 4. respectively (zero output
voltage), if the B2 wiper is now moved any-
where between 4; and B., there are two
ways by which the newly developed output
potential can be brought back to zero.
Either we can shift the R2 wiper back to
A, or we reset R1 so that the position of
its wiper corresponds to that of R2. Now
we have an error detector which not only
indicates the extent ol the error by the
amplitude of the a.c. voltage it develops,

June, 1959

triodes V1 and V2 are connected in push-
pull while the plates are both (ed through
resistors from a common a.c. source so that
the voltages on them sweep up and down
together in phase.

As the Line {rom the a.c. source goes
positive with respect to ground, both tubes
draw equal plate currents, developing equal
voltage drops across the plate load resistors
R} and R5. As shown by the arrows in the
drawing, these voltage drops are in oppo-
sition, resulting in zero voltage applied to
the load motor.

During the next half of the a.c. cycle, the
Line becomes negative with respect to
¢round, both plates go negative, and the
plate currents drop to zero. Again, the mo-
tor reccives no power. Thus, with zero
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error signal, the motor does not operate
during any portion of the a.c. cycle.

Now assume that the R2 wiper has been
moved to B. while the wiper of R/ remains
at A,, thereby giving rise to an error signal
having the polarity shown. Thus we have
“stopped the action” at a time when the
a.c. generator has made the Line positive.
The push-pull grid connection then pro-

ANTENNA
MAST

i

SERVO ~
MOTOR

Fig. 4. Open-loop positional servo and servo
amplifier used to rotate a beam antenna.

duces voltages of opposite polarity on these
elements.

We have shown the grid of V1 positive
and that of V2 negative, but this condition
can be reversed if desired merely by inter-
changing the transformer secondary leads.
Hence, it makes little difference which po-
larities we assume in our explanation. Ob-
viously, V1 with its positive grid will draw
a heavier plate current than for the zero
error signal condition, while the plate cur-
rent of V2 will diminish below its former
value.

The voltage drops across R4 and R5 are
now unbalanced and a net effective d.c.
voltage appears across the load motor, neg-
ative at the top and positive at the bottom.
Since both tubes cut off when the input a.c.
cycle reverses (plates go negative), the
potential across the motor is pulsating but
unidirectional. The armature of the motor
will therefore rotdte in a given direction,
say counterclockwise, for this polarity.

It requires little imagination to see that
a voltage of the opposite polarity will
appear across the motor when the wiper
of R2 is moved down to C: Under these
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conditions the lower grid goes positive when
the line polarities make the plates positive.
This produces a large plate current in R5
and a small one in R}, reversing the net
effective voltage across the motor termi-
nals.

One additional bit of reasoning discloses
that the amplitude of the voltage fed to
the motor must depend upon the amplitude
of the error signal because this, in turn,
governs the grid voltages. For a large error
signal, there will be a large grid voltage
differential, and hence a correspondingly
large difference in plate currents.

Mechanical Linkage. All that remains
to be done is to establish some form of
mechanical linkage between the driven ele-
ment—the antenna mast in this case—and
R1. Let us hook a positioning knob on the
shatt of potentiometer B2 (Fig. 4). As we
have shown, if both wipers are in corre-
sponding positions, no motor action will
occur.

Now let’s rotate the positioning knob to
a new compass direction, say to B. In-
stantly the servo amplifier generates an
output voltage that starts the motor and
causes the mast to turn toward the desired
position. As it moves, it carries the wiper of
R1 along with it toward position B, through
the mechanical linkage. The latter might
be a gear train or a direct connection be-
tween the mast and the wiper.

In the actual system, Ri1 would be lo-
cated adjacent to the mast, that is, remote
from the positioning control. The position
knob would, of course, be placed in a spot
convenient for the operator.

Although a description of a sequence of
events like the foregoing gives the impres-
sion that there is a time lag between the
setting of the positioning knob and the
final reaction (rotation of the antenna), a
moment’s reflection will show that the ac-
tions are virtually instantaneous.

If the knob is rotated slowly, the antenna
will begin to follow it almost instantane-
ously, since the error signal appears as soon
as a difference in wiper position ocecurs. In
a well-designed open-loop servomechanism,
it is impossible to spot a time lag visually,
so that action and reaction may be con-
sidered to occur together.

In continuing our discussion of servo-
mechanisms next month, we’'ll talk about
the place of thyratrons in control circuits
—what they can and can’t do, and where
you’re most apt to meet them. 30+
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Wireless Broadcast‘er—AmpIiﬁer

HIE Knight Wireless Broadcaster-Ampli-

fier (Allied Radio Corp., 100 N. Western
Ave., Chicago 80, Ill.), takes only a few
hours to build, and has many home enter-
tainment uses. It can be connected to a
record player or microphone to send pro-
grams out to any number of standard
radios in the house. Or it can be used as
a complete preamplifier and amplifier with
any phono cartridge. One input takes ce-
ramic or crystal cartridges and micro-
phores; the other takes magnetic cart-
ridges and microphones.

Mounting of the major parts of the
unit is the first assembly step. There is

1959
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Flexible Knight-Kit transmits

music throughout the home

a good reason for this because all the parts
niounted on the underside of the chassis
have terminals that are used for point-to-
point wiring. Sockets, input jacks, volume
control and switch, selenium rectifier and
terminal strips are involved here. Parts
with wire leads are supported by those
leads alter they are soldered into the cir-
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cuit. There are 72 steps in all fo be fol-
lowed in completing the broadcaster-ampli-
fier.

How It Operates. The phono amplifier
section consists of two tubes; a 12AX7, and
a 50C5. This circuit amplifies the input
signals from the phono cartridge or micro-
phone, making the signals strong enough
to drive a speaker. Output is slightly more
than 1 watt.

Ceramic, crystal or magnetic cartridges
are correctly loaded by input resistors. The
12AX7 preamplifier tube supplies the high
gain needed for magnetic cartridges, with
equalization supplied by a feedback loop
made up of R-6 and C-4 in the circuit.

Output from the preamplifier stage is
fed into the 50C5 audio output tube which
supplies ample power to drive a 3.2-16 ohm
speaker. The output level is adjusted by a
volume control at the grid of the output
tube.

As a wireless broadcaster, this unit oper-
ates much like a regular broadcasting sta-
tion. It sends out a modulated carrier
signal between 600 and 1500 kec. which can
be received by any standard radio within
its range.

The carrier wave is produced by the 50C5
oscillator tube, and can bhe varied between
600 and 1500 ke. by adjusting a trimmer
capacitor whose screw projects through the
top of the chassis. The audio 50C5 doubles
as an audio output and modulator tube,
and amplifies the audio voltage to effect
75% modulation of the carrier wave.

Clean modulation is assured by the use
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Precut color-coded wire supplied with the
broadcaster-amplifier kit reduces wiring time.

of degenerative feedback. The amount of
modulation can be varied by adjusting the
percentage control.

Remember that the wireless broadcaster
transmits a signal over the air and hence
must meet FCC requirements to he oper-
ated without a license. If it is built ac-
cording to the instruction manual, with not
more than 10 feet of antenna connected,
there will be no problems. The FCC re-
quires that the certification listed on page
15 of the Allied instruction book be at-
tached to the unit. Cut it out of the manual
and paste it on the bottom cover.

Modifications. I'or more advanced ex-
perimenters, or beginners who have
conquered the fundamentals, the Allied
broadcaster circuits can be modified very
simply to form other pieces of equipment.
For example, you can change the oscillator
circuits to cover a very low frequency to
make a wired-wireless or carrier-current
transmitter that will radiate over the local
power lines to a considerable distance.

An audio signal tracer is another piece
of equipment thal can be made from the
unit.  Almost no moditication is needed,
but an isolation transformer should be
added, since you may use it to test audio
amplifiers or receivers that have an a.c./d.c.
circuit. Only the 12AX7 and one of the
50C5 tubes are employed for signal tracing.
The r.f. oscillator 50C5 is not needed but its
filament is required in the circuit. A switch
can be added to open the cathode circuit
to make the oscillator inoperative.

All under-the-chassis wiring is complecte-
ly enclosed and rubber feet are supplied
so that the unit can sit on top ol any piece
ol furniture. A.C. leakage from chassis to
ground is said to be well within Underwrit-
crs Laboratories specifications. The fin-
ished unit can be proudly displayed, or—if
concealed location is preferred——-it’s small
enough to fit almost anywhere. 30—
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Build the
“Trans~-Pack?”

By
DON LEWIS

ERE IS an easy-to-build two-transistor power supply that will deliver a whopping
250 volts d.c. at 125 ma. from any 12-volt automobile battery. Although this
project was specifically designed to provide power for the modular six-meter station
described in the May 1959 issue of PorpurLar ELECTRONICS, it can be used wherever high
voltage d.c. is required and where there is only a storage battery available.

Construction. Components are mounted on a small aluminum chassis measuring
3%"”x 6% " x2". The chassis shown is a cover that was left over from the six-meter
station project. An LMB # 138 chassis which has nearly the same dimensions will serve
nicely also.

The power transformer, transistors and filter capacitor are mounted on top of the
chassis. The rectifiers (and holders), terminal strip and the two resistors are mounted
under the chassis. Keep the distance between the transistor mounting screws to 17%";
this allows the terminal strip to be mounted on the same screws that are used to secure
the transistors. Anodized (insulated) aluminum washers insulate the transistors
and fiber washers insulate the terminal strip from the chassis.

All common ground connections are made to the chassis at the metal filter capacitor

SD3,8D4 QU R2 C

Parts arrangement beneath
the <hassis is non-critical.

)
Holdars for the silicon recti- g
fiers may be fuse clips or spe-
cial diode clips. Make sure &
that all components are prop- TERMINAL
erly insulated and polarized. sDt, S02 RI STRiP
June, 1959
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BLK/YEC] TI

au/nzbg

BLk/BRN [

Special circuit of the "Trans-
Pack'' is made possible by
transformer Tl which was de-
veloped for transistor oscillator
power supply applications.

PARTS LIST

C1--60-ufd., 450-volt can-type electrolytic ca-
pacitor (single or multiple section unit wired
in parallel)

QI, Q2—2N256 transistor

Rl-—1.2-ohm, 2-watt resistor

R2—180-ohm, 4-watt resistor

R3—100,000-ohm, 2-watt resistor

SDI, SD2, SD3, SD4--500-ma. silicon diode recti-
fier (Sarkes-Tarzian MS500 or Audio Devices
A750)

T1-—-275-volt, . 125-ma. transistor power
former (Chicago Transformer Co. DCT-1)

l—Aluminum chassis (LMB #138-see text)

2-—Dual silicon rectifier holders

2—Power transistor insulating kits (Lafayette
M-20)

1-—-5-screw terminal strip

1—8-lug terminal strip

Misc. 4/40 nuts, bolts, washers, and 6/32 nuts,
bolts and washers

trans-

TO POWER

x SUPPLY
g 5 PLUG
&
2 |
<
[+ 4
=
HEAVY WIRE TO
To AUTO FRAME
UNGROUNDED
POWER —
TERMINAL
INSERT
SWITCH IN (k3 CREY
UNGROUNDED ;
BRI TERY Interconnections between
LEAD To car  the "Trans-Pack,” automo-
Bf]TZTffY bile battery, and the modular

six-meter station described
in the May 1959 issue of
POPULAR ELECTRONICS.

mounting plate. The 5-screw terminal strip
is mounted on the outside of the chassis lip
to minimize the possibility ol shorts.

Testing. Before applying power to the
“Trans-Pack,” make a [few ohmmeter
104

B+
x ci >
x [e]
~ n
60ptd. ~

450V,
3 2) B-

+12
@ VOLTS

X BasE— /O -EMITTER

3 NOTE DISPLACEMENT

2 &) 4 FROM CENTER LINE
-4

3 CASE

3R2 3 COLLECTOR

ixsoa \e

—12

- 3) voLTs
checks. The resistance from the 12-volt

terminals (cither plus or minus) to the
chassis should be higher than 100,000 ohms.
If it is lower, check the insulation between
transistors and chassis. There should be no
metallic connection between Q1-Q2 and the
chassis.

Next, check the resistance between B-
plus and B-minus. The ohmmeter should
jump over to zero and then slowly drift
back towards a high resistance reading,
stopping at about 100,000 chms.

If everything checks okay, you can apply
power to the supply. Warning: do not get
the plus and minus 12-volt terminals re-
versed, or you will “wipe out” the power
transistors faster than you can say ‘‘Pop-
uLar ILECTRONICS.”

A 20-watt load resistor, about 4000 ohms,
should be connected between the plus and
minus high-voltage terminals (it can be
made up of several different size resistors
in series or in parallel). This resistor will
have high voltage across it and run very
hot, so be careful.

As soon as the 12-volt battery is connect-
ed, the supply will “take off” and an audible
whistle will be heard. Although the voltage
across the load resistor should be between
250 and 275 volts, it may vary widely, de-
pending on the condition of the transistors
and the battery.

Using the “Trans-Pack.” If your re-
ceiver has an accessory socket and requires
about 250 volts B-plus, you can use the
“Trans-Pack” to provide this power. The
power transformer in the receiver must bhe

(Continued on page 129)
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NSTEAD of our usual gencral discussion

this month, we are going to give you
some specific information on frequencies,
times, and radio clubs which is based on
questicns that are frequently asked in
letters received by your Short-Wave Editor.
Before starting, however, we’d like to re-
mind you that POP’tronics is conducting a
Short-Wave Listeners’ Registry.

This important project is designed to help
DX’ers throughout the world. To qualify
for a Short-Wave Monitor Certificate with
individual station call letters, you nheed
only have a sincere interest in DX'ing,
whether it be on the short-wave bands, the
medium waves, the amateur bands, or other
bands of your choice. The only cost to you
is ten cents to cover postage and handling.

Just fill out the registration form on page
87 and address it to: Monitoring Registra-
tion, PoruLar ELECTRONICS, One Park Ave-
nue, New York 16, N. Y. It is our hope that
this registration will soon include every
DX’er, but in order to achieve that we must
hear from you.

Starting this month, credits in the Shoirt-
Wave Report will show station call letters,
except in cases where calls have not yet
been assigned. Send for yours now!

Megacycles and Meters. Many readers
write in asking for a clarification of the
relationship between kilocycles, mega-
cucles, and meters. Briefly, frequency
is usually expressed in either kilocycles
or megacycles while wavelength 1s ex
pressed in meters. A megacycle (mce.) is
one thousand kilocycles (kec.). A station
operaiing on 11.71 mec. is operating on
11,710 kc. Stations operating on medium
waves (540 to 1600 ke.) are usually listed
in Kilocycles rather than megacycles, al-

June, 1959

& short-ﬁlave Report

By HANK BENNETT
W2PNA/WPE2FT

Stan Sosnowski, Detroit, Mich, a vet-
eran DX'er, depends on his Hallicraft-
ers SX-71 to bring in elusive catches.

Jim Monahan, of East Haven, Conn.,
doubles as a POP'tronics Monitor and
the operator of amateur station KIBNQ.
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FREQUENCY-WAVELENGTH CONVERSION
= To convert 9.65 megacycles into the wave- :
length in meters, for example, divide the fre- :
quency in kilocycles into 300,000. Your answer
will be the wavelength in meters.

9450/300,000 = 31.08 meters

Tt

S
i

P

To convert 25.3 meters into the frequency in

% kilocycles, divide the wavelength in meters into £
£300.000. Your answer will be the frequency in :
£ kilocycles. E

25.30/300,000 = 11,857 ke. or

11.857 me.

o AR U

S

Sy

E

though 840 ke. can be expressed as 0.84 me.

In working with wavelengths in meters,
you should keep in mind that the higher the
frequency, the shorter the wavelength. To
convert kilocycles to meters, divide the fre-
quency in kilocyeles into 300,000. Your an-
swer will be the wavelength in meters.
Conversely, to find the frequency in kilo-
cycles when you know the wavelength in
meters, divide the wavelength into 300,000
and your answer will be in kilocycles. If
you wish to be more exact in your calcula-
tions, use 299,820 in place of 300,000.

Time Conversion. Another often-asked
question concerns conversion from Green-
wich Mean Time (GMT) to Eastern Stand-
ard Time (EST) or Pacific Standard Time

e A DS S A

£

o T

TIME CONVERSION TABLE

Tt

: GMT  EST CST  MST  PST
i 0000 1900 1800 1700 1600
S 0100 2000 1900 1800 1700
0200 2100 2000 1900 1800 :
S 0300 2200 2100 2000 1900 =
S 0400 2300 2200 2100 2000 -
£ 0500 0000 2300 2200 2100 °
$ 0600 0/00 0000 2300 2200
: 0700 0200 0100 0000 2300 -
S 0800 0300 0200 0100 0000 °
: 0900 0400 0300 0200 0100 :
¢ 1000 0500 0400 0300 0200
1100 0600 0500 0400 0300 :
1200 0700 0600 0500 0400 -
1300 0800 0700 0400 0500
: 1400 0900 0800 0700 0600
1500 1000 0900 0800 0700 ¢
= 1600 1100 1000 0900 0800 :
:1700 1200 1100 1000 0900 =
= 1800 1300 1200 1100 looo £
S 1900 1400 1300 1200 oo :
: 2000 1500 1400 1300 1200 -
- 2100 1600 1500 1400 1300 :
: 2200 1700 1600 1500 1400 -
£ 2300 1800 1700 1600 1500
106

(PST). GMT is five hours ahead of EST
and eight hours ahead of PST. Therefore,
at noon in New York, it is 5 p.m. in London
and 9 am. in Los Angeles.

In the Short-Wave Report, we show time
in EST and use the 24-hour system. In this
system, noon is expressed as 1200, 6 p.m. as
1800, and 9:45 p.m. as 2145. Midnight can
be written either as 0000 or 2400, although
the former is the most generally accepted.
Hours between midnight (0000) and 10 a.m.
(1000) are also written in four digits with
the first digit being a zero; for example,
7 a.m. would be 0700.

Radio Clubs. Some of our readers are
unaware of the fact that, while POP’tronics
is the only newsstand magazine which
regularly features short-wave information,
other publications are also available. Most
of them are issued by radio clubs and only
to club members.

NEWARK NEWS RADIO CLUB (215
Market St., Newark 1, N. J.) has a
monthly 56-page bulletin covering the
short-wave broadcast band, short-wave
(commercial) band, ham, broadcast, FM
and TV bands, and an occasional listing of
SWL card swappers. Dues are $4.00 yearly.

UNIVERSAL RADIO DX CLUB (21446
Birch St., Hayward, Calif.) publishes a
bulletin 19 times a year which averages 8
to 16 pages and covers the short-wave
broadcast and ham bands only. Dues are
$4.00 yearly.

INTERNATIONAL SHORTWAVE
CLUB (100, Adams Gardens Estates, Lon-
don, SE 16, England) puts out a four-page
monthly bulletin which covers the short-
wave broadcast and ham bands. Member-
ship requirements and dues information
can be obtained from the club.

NATIONAL RADIO CLUB (% Harold
Wagner, Lake City, Pa.) has a bulletin
strictly for broadcast-band DX’ers. Com-
plete details can be obtained from DMr.
Wagner.

While the World Radio Hundbook is not
a club publication, it can be obtained only
by mail, and lists all the short-wave sta-
tions in the world, both by country and fre-
quency. Other information provided in-
cludes schedules, addresses, names of sta-
tion officials, and tentative future plans.
This once-a-ycar publication is available
for $2.50 from Gilfer Associates, P. O. Box
239, Grand Central Station, New York 17,
N. Y.

(Continued on page 135)
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INTERNATIONAL'S NEW

TRANSCEIVER

at home...work...or play here is

CUSTOM, 117V AC, all channel receiver _....._.

DELUXE, 117Y AC or 6/12Y DC ... ... 124.50
}‘RCOMMAND, 117V ACor 6/12Y DC
fixed channel receiver ... ............cccoeooeo.. 149.50

MEETS ALL FCC REQUIREMENTS
FOR BUSINESS FOR THE FARM FOR SPORTS

Ideal for office-to-field The solution to fast com- From ship-to-shore or from From the kitchen to the
communication. Also for munication from the farm base camp to the scene of den, workshop or sickroom
office to trucks operating home to the field. Won- the hunt . .. an enjoyable . . . the Transceiver will
within restricted area or derful in an emergency. accessory to any sportl sgve you many steps.

for office cnd factory

liaison,

SEND FOR FREE BROCHURE Dept. PE, International Crystal Mfg. Co., Inc. ]

18 N. Lee,
Oklahoma City, Okla.

GENTLEMEN:

INTERNATIONAL Please send me [ ] your free brochure on the |

|

|

|
CRYSTAL MFG. CO.INC.” | 1ignsceiver [] Your new 1959 Catalog.

|

|

NAME =
ADDRESS e
CITY&STATE____ —— l

18 N. Lee
Oklahoma City, Okla.

June, 1959 107
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By
JOHN T. FRYE
WIEGV

Carl and Jerry

Dog Psychologists

Skl FINE REWARD for a whole day
spent climbing up and down hills,
over fences, through bogs,” Carl said rue-
fully as he held up an onion sack contain-
ing four scrawny, brown-tinged sponge
mushrooms. He and Jerry were sitting on
the latter’'s back steps resting alter a not-
too-successful morel-hunting expedition.

“Yeah, and the disgusting part is that
tonight’s paper is almost sure to have a pic-
ture of some simpering joker holding a
dishpan (ull of king-size mushrooms that
he just happened to stumble over as he was
digging a posthole, burying the garbage, or
doing anything else except actually looking
for mushrooms,” Jerry added gloomily.

“T suppose we walked right past a truck-
load of morels today if we only knew it,”
Carl reflected. “They certainly are hard
to see snuggled down in the leaves and
grass. What a guy needs is some device
that will sniff them out.”

He was interrupted by a gentle snore,
and the eves of both boys turned to where
Bosco, Carl’s dog, was stretched out flat on
his back, asleep. His twitching hind legs

were spraddled out, and his [ront paws
were curled limply. Bosco had had a hard
day protecting his young masters from
vicious rabbits, squirrels, field mice, turtle
doves, and other similar dangers. Now,

with them safe at home, he was taking a.

well-earned rest.
Carl answered the question in Jerry’s

108

eyes with a shake of his head. “No, not old
No-Nose Bosco, who couldn’t smell scorched
hair if his tail were on fire,” he said sadly.
“Bosco doesn’t know a dog is supposed to
have a keen sense of smell. In fact, I don’t
think Bosco knows he’s a dog at all. Who
ever heard of a dog sleeping on his back
and snoring ?”’

“Let’'s not give up so easy,” Jerry de-
murred. “Remember we taught him to find
an artificial bird quicker than a trained
bird dog could do it. Maybe we can teach
him to find mushrooms the same way.”

“I doubt it. Raw mushrooms are one of
the few things he won't eat, and it’s difficult
to interest Bosco in anything he can’t eat
or chase.”

“Maybe we can give him a conditioned
reflex,” Jerry suggested.

“Like how?”

“Every time he finds a mushroom we’ll
give him some raw hamburger. In time
he’ll associate the finding of a mushroom
with his favorite sport, eating.”

“Well, it’'s worth a try. How do we
start?”

“It’s always casier to teach a new lesson
that can he connected to one already
learned. Bosco has been taught to find a
hidden transmitter by the sound he hears
in a receiver; so let's start there. We'll
fasten on that special Sherlock Holmes cap
we made for him and hide the transmitter
under some leaves. We'll pull one of these
mushrooms on top of the leaves. When the
increased sound from the transmitter
brings him to the mushroom, we’ll grab him
and give him some hamburger. You wake
up Sleeping Beauty, and I'll get the stuff.”

CARL awakened Bosco by unceremoni-
ously grabbing him by the hind legs and
(Continued on puge 116)
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CIRCUITS AT HOME ‘o

with the New 1959
PROGRESSIVE RADIO "EDU-KIT’

A Practical Home Radio Course
Now Includes * No Knowledge of Radio Necessary

% 12 RECEIVERS * No Additional Parts or Tools Needed

% TRANSMITTER * EXCELLENT BACKGROUND FOR TV
% SIGNAL TRACER P ¢ i

% SIGNAL INJECTOR K School Inguiries Invited
% CODE OSCILLATOR * Sold in 79 Countries

YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

The “‘Edu-Kit'* offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making
use of the nmost modern methods of home training. You will learn radio theory, construc-
tion pm:!ic- and servicing THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL.
. You will learn how to build radios using regular schematics; how to wire and solder
in a professional manner; how to scrvice radios. You will work with the standard type of
punched metal chassis as well as the latest development of Printed Circuit chassis

You will learn the basic principles of radio. You will construct. study and work with
RF and AF amplihars and oscillators, detectors. rectifiers, test equipment. You will learn
and practice code, using the Progressive Code Oscillator, You will learn and practice

trouble-zhooting, using the Progressive Signal Tracer, Progressive Signal Injector, Proyres-
sive Dynamic Rad.o & Electranics Tester and the accompanying instructional material,

You will recelve training for the Novice, Technician and General Classes of F.C.C. Radlo
Amateur Licenacs. You will build 16 Receiver, Transmitter, Code Oscillator, Signal Tracer
and Signal Injertor circuits, and learn how to operate them. You will recelve an excellent
background for television. Hi-F} and Electronics

Absolutely no previous knowledge of radio or science is required. The *"Ed. it'* is the
product of many yvars of teaching and engincering experience. The “‘Edu-Kit** will pro-
vide you with a basic education In Electronics and Radio. worth many times the complete
price of $22.95. The Signal Tracer—aione is worth more than the price of—the—entire Kit.

THE KIT FOR EVERYONE

You do not necd the slightest background ages and backgrounds have successfully
In radio or science Whether you are inter- used the "Edu-Kit’’ in more than 79 coun-
ested in Radio & Electronics because you tries of the world. The “"Edu-Kit'' nas been
want an interesting hobby, a well paying carefully designed. step by step, so that
business or a job with a future, you will find you cannot make a mistake. The *Edu-Kit
the "Edu-Kit'" a worth-while Investment. allows you to teach yourself at your own

Many thousznds of individuals of all rate. No instructor is neccessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio *‘Edu-Kit** is the foremost educational radio kit in the world,
and is universally accepted as the standard in the ficld of electronics. training. The "Edus
Ki uses the modern educational Principle of *‘Learn by Doing.'" Therefore you construct,
fearn schematics, study theory. practice trouble-shooting—all in closely integrated pro-
dgram designed to provide an oasily-learnnd, thorough and interesting background in radlo.

You begin by examining the various radio Parts of the **Edo-Kit You then learn the
tunction, theory and wiring of these parts. Then you build a simple radlo. With this first
set you will enjoy listening to regular broadcast stations. learn theory. practice testing
and trouble-shooting. Then you build a more advanced radle, learn more advanced theory
and techniques Cradually. in a progressive manner, and at your own rate, you will
find yourself canstiucting more advanced muli-tube radio €ircuite and doing work like a
professional Radio Technician

Included in the “‘Edu-Kit'* course are sixteen Receiver, Transmitter, Code Oscillator,
signal Tracer, and Signal Injector circuits. These are nat unprofessional ''breadboard'®
experiments. byt genuine radio cireuits, constructed by means of professional wiring
and soldering on metal chassls, Plus the new method of radio construct:on known as
‘*Printed Circuitry.’* These circuits operate on your regular AC or DC house current.

THE "EDU-KIT" IS COMPLETE

You will receive all parts and instructions necessary to build 16 ditferent radio and clec-
tronics circults, each quaranteed to operate, Our Kits contain tubes, tube sockets. vari-
able, clectrolyt mica, ceramic and paper diclectric condensers, resistors, tie strips, coils,
hardware, tubling, punched metal chassls, Instruction Manuals hook-up wire, solder, etc.

In addition, you receive Printed Circuit materials, including Printed Circuit chassis,
special tube sockets, hardware and instructions. You also roceive a useful sct of too a
professional clectric soldering iron, and a self-powered Dynamic Radio and Electronics
Tester. The 'Edu-Kit'* also includes Code Instructions and the Progressive Code Oscillator,
In addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You
will also recelve lcssons for servicing w the Progressive Signal Tracer and the Progres-
sive Sianal Injector, a Migh Fidelity Guide and a Quir Book. You receive Membership in
Radio-TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges.
You receive all parts tools, instructions. etc. Everything is yours to keep

[ PRINTED CIRCUITRY | | |

At no increase In price, the **Edu-Kit"
now Includes Printed Circultry. You
build a Printed Circuit Signat InJector, |
a unlque servicing Instrument that can
| detect many Radio and TV troubles. |

This revolutionary new technique of

radlo construction is now becoming '

poputar In commercial radio and TV sets, '

A Printed Circult is a special insu. |

tated chassis on which has heen de- '

posited a conductlng material which
takes the plice of wiring. The varlous I Address

L

ORDER DIRECT
RESISTOR

Name

parts are merely plugged tn and soldered |

to terminals,
Printed Circuitry is the basls of mod- |
| ern Automation Electronics. A knowl.
edge of this subsect is a necessity today
tor anyone int:rested in Elcctronics.

June, 1959
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BUILD 16 RADIO

Reg. U. S.
' Pat. Off.

' FREE EXTRAS

® SOLDERING IRON
ELECTRONICS TESTER

PLIERS-CUTTERS

ALIGNMENT TOOL

WRENCH

VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT !
TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE « QUIZZES
TELEVISION BOOK , RADIO
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO-TV CLUB:
CONSULTATION SERVICE « FCC
AMATEUR LICENSE TRAINING \
PRINTED CIRCUITRY

PROGRESSIVE "EDU-KITS" INC.

1186 Broadway, Dept. 557D, Hewlett, N. Y,

| SERVICING LESSONS

You will learn trouble-shooting and
servicing in a progressive manner. You
will practice repairs on the sets that

you construct. You will learn symptoms
and causes of trouble in hame. portable
and car radios. You will learn how to
use the professional Signal Tracer, the
unique Signal injector and the dynamic
Radio & Electranics Tester. While you
are learning in this practical way. you
will be able to do many a repair job for
your friends and neighbors, and charge
fecs which will far exceed the price of
the *‘€du-Kit.** Our Consultation Service
will help you wilh any technical Problens
you may have.

J. Stataitis, of 25 Poplar Pl., Water-
bury., Conn.. writes: 'l have repalred
several sets for my friends, and made
money. The '"Edu-Kit'' paid for itself, |
was ready to spend $240 for a Course.
but 1 found your ad and sent for your
Kit.

Ben Valerio, P. 0. Box 21, Magna,
Utah: "'The Edu-Kits are wonderful. Here
1 am sending you the questions and also
the answers for them. | have been In
Radio for the last seven years, but like
to work with Radio Kits, and like to
build Radio Testing Equipment. | en-
joved every minute 1 workea with the
different kits: the Signal Tracer warks
fine. Also like to let you know that @
feel proud of becoming a inember of your
Radio-TV Club.

Robert L. Shuff, 1534 Monroe Ave.,
Huntington. wW. V. “*Thought | would
drop you a few lines to say that | re
ceived my Edu-Kit. and was real’y amazed
that such a bargain con he had at such
a low price. ) have already startod re-
pairing radios and phonographs My
fricnds were really surprised to sce me
get into the swing of it <o quickly. The
Troubleshooting Tester that comes with
the Kit is really swell. and finds the
trouble;—if—there—is any to—be found.™

= - i~ T TUNCONDITIONAL MONEY-BACK GUARANTEE___:

FROM AD—RECEIVE FREE BONUS
AND CONDENSER KITS WORTH $7

[0 Send **Edu-Kit" postpaid. | enclose full payment of $22.95,
O Send *“‘Edu-Kit" €.0.D. | wifl pay $22.95 plus nostage.
O Rush me FREE descriptive literature concerning “‘Edu-Kit,'



www.americanradiohistory.com

2

HEATHKIT

514995

Model SE-1B (birch)

STEREO EQUIPMENT CABINET KIT

do-ii—goursebc kite put top

qualiig within eosy reach

1With absolutely no previous experience or knowledge of electronics

you can assemble your own HI THKIT hi-fi system, Ham
station, fest equipment or marine gear. Easy to understand step-
by-step instructions, along with large pictorial diagrams, guaran-
tee your success —and you save Y2 or more on the highest quality
equipment available today at any price!

STEREO EQUIPMENT CABINET KIT

A thing of beauty as well as utility, this sterco equipment
cabinet cnsemnble houses your complete stereo hi-h system.
It consists of a stereo equipment center flanked by two
stereo speaker enclosures. The kit is supplied with mounting
panels pre-cut to accommodate Heathkits and interchange-
able blank pancls are also furnished. The pre-cut pancls
accommodate the Heathkit AM-FM Tuner (PT-1), Stereo
Preamplifier (SP-2), and Stereo Record Changer (RP-3-S).
The changer slides out smoothly for casy record loading.
Convenient record and tape storage spacc is provided.
Ample room is provided in the rcar of the center cabinet
for a pair of matching Heathkit amplificrs from 12 to 70
watts. The stereo wing speaker enclosures are open-backed,
cloth-grilled cabinets designed to hold the Heathkit $8-3

each Mode! SE-1M (mahogany) or similar speaker enclosures. The cabinets are available in
[ehpoaltiIE i) beautifully grained 34" solid core Phillipine mahogany or
STEREQ WING SPEAKER i ; . :
53995 ENCLOSURE KIT select birch plywood suitable for the finish of your choice.
Model SC-1BR (birch—right end) Entire top features a shaped edge. IHardware and trim are
each Mode! SC-1BL (birch—left end)

Model 2€.1MR (mahogany—right end) of brushed brass and gold finish.

shpg. wt. 42 Ibs.) Model SC-1ML (mahogany—left end)

©00000000000000000000000000009000600 2000000000000 000000000000000000000000000000000000

MODEL SF-1
33995

DIAMOND STYLUS
STEREO PICKUP CARTRIDGE

Enjoy the latest stereo records now. Fits all
standard tone arms and features a .6 mill dia-
mond stylus. Designed to Heath specilications
by Fairchild Recording Equipment Corpora-
tion. Shpg. Wt. 1 lb.

MODEL MF-1
$2695

DIAMOND STYLUS
Hi-FI PICKUP CARTRIDGE

Get the most from your LP microgroove rec-
ords. Designed to Heath specifications by
Fairchild Recording Fquipment Corporation,
the MF-1 is one of the finest pickup cartridges
on the market today. Shpg. Wt 1 lb.

t1o

TRADITIONAL
Model CE-2T (mahogany)

CONTEMPORARY (not shown)
Model CE-2B (birch)
Model CE-2M (mahogany)

*43%,

CHAIRSIDE ENCLOSURE KIT

Put your entice hi-fi system right at your fingertips with
this handsome enclosure. Available in cither traditional or
contemporary models and constructed of beautiful vencer-
surfaced plywood suitable for the finish of your choice. Tt is
designed to house the Heathkit AM and 'M Tuners (BC-
1A and FM-3A), the WA-P2 Preamplifier, the RP-3
Record Changer, and adequate space is provided for any
Heathkit amplifier designed to operate with the WA-P2.
All parts precut and predrilled for casy assembly. Shpg.
Wt 46 Ibs.

Always say you saw it in—POPULAR ELECTRONICS
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HEATHKIT EA-2

52895

-’
“BOOKSHELF" HI-FI 12 WATT AMPLIFIER KIT

True hi-f performance is yours with this handsomely styled
amplifier-preamplifier combination. With more than enough
power for the average home hi-fi system it features a fre-
quency response of £1 db from 20 to 20,000 CPS with less
than 2% distortion at full output over the entire range.
Inputs provided for tuner, xtal phono and mag phono.
RIAA cqualization, scparate bass and treble tone controls,
and a spccial hum control are provided. Shpg. Wt. 15 Ibs.

Build it in
one Evening

HEATHKIT $5-2
53995

“BASIC RANGE" HI-FI SPEAKER SYSTEM KIT

With performance comparable to speakers costing many
times more, the SS-2 employs a Jensen 8” woofer and
compression-type twecter to provide total frequency re-
sponse of 50 to 12,000 CPS. Shpg. Wt. 26 Ibs.

ATTRACTIVE BRASS TIP ACCESSORY LEGS: convert the
$S-2 into handsome consoleite. Shpg. Wt. 3 Ibs. No. 91-26. $4.95.

BASIC FIR MODEL: same as SS-2 except constructed of non-
premium plywood without wtrim or grille cloth. Shpg. Wt. 26 lbs.

Model $S-3. $34.95.

L i
= bxoooooooooooovooooooroox_

=

oo
::HEATHKlT FM-3A $2695

HIGH FIDELITY FM TUNER KIT

The thrills of FM entertainment are yours at budget cost with this
handsomcly styled tuner. Featuring broad-banded circuits for full
fidelity and better than 10 microvolt sensitivity for 20 db of quieting,
the FM-3A pulls in stations with clarity and {ull volume. Shpg.
Wt. 8 Ibs.

000000000000 00000006060000000 s

» @
HEATHKIT W-7M

55495

“EXTRA PERFORMANCE" HI-FI 55 WATT AMPLIFIER KIT

Offering full fidelity at less than a dollar per watt, the power output
of this remarkable amplifier is conservatively rated at 55 watts from
20 CPS 10 20 ke with less than 2% total harmonic distortion tirough-
out this entire range. Shpg. Wt 28 Ibs,

HEATHKIT PT-1

$8 995

MONAURAL-STEREO
AM-FM TUNER KIT

This professional quality 16-tube tuner offers
you outstanding AM, FM or stereco AM/FM
performance at minimum expense. Features in-
clude individual flywheel tuning and auto-
matic frequency control. A multiplex jack is
also provided. Shpg. Wt. 24 lbs.

©000000000000000000000000000000000600

HEATHKIT SP-2
55695

MONAURAL-STEREO (two channel mixer)
PREAMPLIFIER KIT

Control vour entire stereo system with this 2-
channel preamplifier. A remote balance con-
trol with 20 of cable allows balancing the
sicreo system from listening position. Shpg.
Wit. 15 Ibs.

Includes tape deck, tape recorder electronics,
microphone and roll of blank tape.

HIGH FIDELITY

TAPE RECORDER KIT

Whether making your own recordings or play-
ing pre-recorded tapes you'll enjoy the many
fine features of this tape recorder kit. Included
are fast forward and rewind functions and
choicc of 7% or 3% IPS tape speeds. Printed
circuit boards simplify assembly. Shpg. Wt,
24 Ibs.

8000000000000 00000060000600006906000000

HEATHKIT RP-3

$6495

{stereo model RP-35 $74.95)

AUTOMATIC HI-FI \ i
RECORD CHANGER KIT

Combining the convenience of an automatic
recovd changer with true turntable quality the
RP-3 obtains full fidelity from your hi-fi and
sterco records while treating them with the care
they demand. A “‘turntable pause” feature pre-
vents records from dropping on moving turn-
table or disk. Plays at 33¥5, 45, 78 and 16
KPM. Shpg. Wt. 19 lbs,

HEATH COMPANY

Benton Harbor, Mich.

A Subsidiary[qf Daystrom, inc.

IC
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HEATHKIT

HEATHKIT TX-1

$23495

"APACHE' HAM TRANSMITTER KIT

Features 150 watt phone input and 180 watt
CW input. Provision for single-sideband trans-
mission using thc SB-10 External Adapter.
Shpg. Wt 110 Ibs.

ess00060600000000000 000

} HEATHKIT RX-1

:‘u’:/’m 59749

——

“MOHAWK' HAM RECEIVER KIT
Covers from 160 through 10 mcters on 7 bands
with an extra band calibrated to cover 6 and
2 meters using a converter. Ouistanding SSB
reception. Shpg. Wt. 66 Ibs.

9000000000000 000000000000060000060000«

SINGLE SIDEBAND
ADAPTER KIT
A compatible plug-in
adapter unit for the
“Apache” Transmitter,
the SB-10 covers 80, 40,
20, 15 and 10 meter bands.
Produces USB, LSB or .
HEATHKIT SB-10 DSB signals, with or with-

SB 995 out carrier insertion. Shpg.

Wt 12 Jbs.

Mobile Fun! With all New

HEATHKIT MR-1

$"995

Handsome styvling, rugged construction, top quality com-
ponents and cconomy are all wrapped up in the “Comanche’.
It is an 8-tube superheterodyne receiver operating AM, CW
and SSB on the 80, 40, 20, 15 and 10 meter amateur bands.
Operates from 12 volt car battery through the MP-1 Mobile
Power Supply. Can be converted in minutes to a fixed station
unit by using an AC power supply. Shpg. Wt. 19 Ibs.

MOBILE ACCESSORIES
Quality 5" PM speaker in rugged steel
casc with mounting brackets. Heathkit
AK-7. $5.95. Shpg. Wt. 4 lbs.
Mobile base mount holds both trans-
mitter and receiver. Universal floor
mounting bracket. Heathkit AK-6.
$4.95. Shpg. Wt. 5 Ibs.

HEATHKIT MT-1

$9995

“CHEYENNE" MOBILE HAM TRANSMITTER KIT

The fun and convenience of mobile operation are yours with
the compact and efficient “Cheyenne” Transmitter. Featur-

tvesessesssesesssesses .!'"% ing high power with minimum battery drain, the unit pro-
vides up to 90 watts phonc input and covers 80, 40, 20, 15
and 10 meters. Featured are a built-in VFO, modulator,
HiEEli IRe=ho 4 RF stages with a 6146 final amplifier pi network (coaxial)
$6495 output coupling. The ““Cheyenne” is designed as a com-.
i panion to the “Comanche” receiver and is powered by the
ppm—— MP-1 Power Supply. Shpg. Wt. 19 lbs.
PHONE AND CW TRANSMITTER KIT iy,

Providing phone and CW operation on 80, 40,
20, 15, and 10 meters, the DX-40 features
built-in modulator and power supplies. Shpg.
Wt 25 Ibs.

eeocec e sfBNEL 000000000000 0000000000"

HEATHKIT MP-1 f;
$4495 !

MOBILE POWER SUPPLY KIT

Furnishes all power required to operate both
MT-1 Transmitter and MR-1 Recciver from
12-14 volt battery. Delivers full 120 watts con-
tinuously or 150 watts intermittently. Kit in-
cludes 127 battery cable, tap-in studs for batrery
posts, power plug and 15’ connecting cable.
Shpg. Wt. 8 lbs.

112

0000006000000 0000000000000000
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HEATHKIT VHF-1

$‘I5995

“SENECA' VHF HAM TRANSMITTER KIT

General, technician or novice class hams wishing to extend
transmission into the VHF region will find the “Sencca”
ideal. A completely self-contained 6 and 2 meter transmitter,
the VHF-1 features up to 120 watts input on phone and
140 watts input on CW in the 6 meter band. Included are
controlled carrier phone operation, built-in VFO for both
6 and 2 meters, and four switch-selected crystal positions.
Shpg. Wt. 56 1bs.

Always say you saw it in—POPULAR ELECTRONICS
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ETCHED CIRCUIT
VTVM KIT

World’s largest selling VIVM,
the V7-A measures AC voltage
(RMS), AC voltage (Peak-to-
peak), DC voltage and resistance.
Features 7 AC (RMS) and DC
voltage ranges of 0-1.5, 5, 15, 50,
150, 500 and 1500. In addition
there are 7 peak-to-peak AC
ranges of 0-4, 14, 40, 140, 400,
1400 and 4000. Seven ohmmeter
ranges are provided. Battery and
test leads are included with kit.
Shpg. Wt. 7 lbs.

00000000000060000600606060000800000008000

TUBE CHECKER KIT

An invaluable aid to servicemen,
the TC-3 tests for open, short,
leakage, heater continuity and
quality of all tube types com-
monly encountered in radio and
TV servicing. Checks 4, 5, 6 and
7-pinlarge,7 and 9-pin miniature,
7-pin sub-miniature, octal and
loctal tubes and pilot lamps. A
blank socket provides for future
tube types. Shpg. Wt. 12 lbs.

HEATHKIT V7-A

$2595

HEATHKIT TC-3

33995

TV PICTURE TUBE TEST ADAPTER
For use with TC-3 or earlier model
TC-2. Includes 12-pin TV tube socket,
4’ cable. Octal connector and data.
No. 355. Shpg. Wt. 1 1b. $4.50.

Mode] 355.

P00 0900000000000 00000000000800000
Q& “PROFESSIONAL" 5"

DC OSCILLOSCOPE KIT
Offering complete versatility, the
e OP-1 features DC coupled ampli-
¢ fiers and also DC coupled CR
tube unblanking. Triggered sweep
circuit operates on internal or ex-
ternal signals and may be either
AC or DC coupled. Transtormer
operated power supply has silicon
diode rectifiers. Shpg. Wt. 34 Ibs.

HEATHKIT OP-1

$‘| 7995

19000006000 000000008080000800080000000004

“GENERAL PURPOSE"
5" OSCILLOSCOPE

Ideal in servicing as well as rou-
tine laboratory work, the OM-3
features wide vertical amplifier
frequency response, extended
swecp generator operation and
improved stability. Vertical re-
sponse is within +3 db from 4
CPS to 1.2 mc. Sweep range
covers 20 CPS to over 150 kc.
Shpg. Wt. 22 Ibs.

HEATHKIT OM-3

53995

HEATHKIT T-4

$] 995

VISUAL-AURAL SIGNAL TRACER KIT

Doubling as a utility amplifier, test speaker, or
substitution transformer, the T-4 represents an
outstanding buy. Traces' RF, IF and audio
signals in AM, FM and transistor-type radios.
Shpg. Wt. 5 lbs.

200000000000000000000000000000000002008

HEATHKIT SG-8

51950

RF SIGNAL GENERATOR KIT

Aligns RF, IF and tuned circuits of all kinds.
Provides extended frequency coverage in five
bands from 160 ke to 110 mc on fundamentals
and up to 220 mc on calibrated harmonics of
the fundamental frequencics. Shpg. Wt. 8 lbs.

0000000000000 000000000000000000000020

HEATHKIT CT-8
$795

IN-CIRCUIT CAPACI-TESTER KIT
Check capacitors for ““open™ or “short” right
in the circuit. Detects open capacitors from
50 mmf up and checks shorted capacitors up to
20 mfd. Checks all bypass, blocking and cous-
pling capacitors of the paper, mica and ceramic
types. Shpg. Wt. 5 lbs.

500080058008 0080088000000000000000014

HEATHKIT TO-1

$] 695

TEST OSCILLATOR KIT

Provides fast and accurate selection of test fre-
quencics most used by servicemen in repairing
and aligning modern broadcast receivers. Five
fixed-tuned frequencies are quickly selected for
trouble-shooting. Shpg. Wt. 4 lbs.

HEATH COMPANY
Benton Harbor, Mich.

|
f Daystrom. tne.

A SubsidiaryH
=
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add that “‘extra”
speaker

HEATHKIT US-1

5750
12 UTILITY SPEAKER

This high quality auxiliary speaker offers many
possibilities in audio, radio and TV work and
will handle up to 12 watts with a frequency
response from 50 to 9,000 CPS +5 db. Speaker
impedance is 8 ohms and employs a 6.8 ounce
magnet. Shpg. Wt. 7 lbs.

HEATHKIT BR-2

S] 895

(less cabinet)

BROADCAST BAND RADIO KIT
Fun to build, and a fine receiver for your home.
Covers complete broadcast band from 550 to
1600 kc. Built-in 515" PM speaker and rod-type
antenna. Transformer operated power supply.
Excellent sensitivity and selectivity. Shpg. Wt
10 lbs.

Cabinet optional extra: No. 91-9A. Shpg.
Wt. 5 Ibs. $4.95.

HEATHKIT AK-1
5995

MICROPHONE ACCESSORY KIT

Useful in countless applications, this kit consists
of a rugged high fidelity crystal mike and three
holders; a mike stand adapter, a lavalier neck-
band and desk stand. An 8’ cable with phone
plug is included. Shpg. Wt. 1 Ib.

Z3

check
engine RPM

{
HEATHKIT TI-1 S2595

ELECTRONIC TACHOMETER KIT

Easy-to-build and simple to install. Opcrates
dircctly from the spark impulse of any 2 or 4
cycle engine with any number of cylinders.
Operates on 6, 8, 12, 24 or 32 volt DC systems
and is completely transistorized. The easy-to-
read indicator shotvs RIPM from 500 to 6,000.
A calibration control is also provided. Shpg.
Wi 4 ]bs.

»

114

Fun for the
whole
family

HEATHKIT XR-1P

52995

6 TRANSISTOR PORTABLE RADIO KIT

This casy-to-build portable radio offers fun and enjoyment for the
whole family. Features 6 transistors, large 47 x 6" PM speaker for
‘big-set” tone quality, and built-in rod-type antenna. Uses standard
size “ID”’ flashlight cells for extremely long battery life (between
500 and 1,000 hours). The modcrn molded plastic case with pull-
out carrying handle is two-tone blue with gold inlay and measures
9" L..x 7" H. x 3% " D. Shpg. \Wt. 6 lbs.

00 0000 e e e00000es00e00e0eesessenerooeteresssserrevee

Tune-up your
own Engine

ELECTRONIC

IGNITION

ANALYZER KIT

An idcal tool for the mechanic,

tunc-up man or auto hobbyist.

Locates ignition system faults

quickly without removing any

parts and with the engine in

operation (400 to 5000 RPMI).

Shows complete engine cycle or

justone cylinder at a time. Usc on

all wypes of internal combustion

engines where breaker points are

accessible. 107 test leads supplied
with kit. Shpg. Wt. 20 lbs.

A Y

HEATHKIT 1A-1 S5995

Let your boy
learn radio

HEATHKIT CR-1 3795

CRYSTAL RADIO KIT

Any youngster interested in radio or clectronics will enjoy building
and using this fine litle crystal recciver. Frequency coverage is
from 540 to 1600 kc. A sealed germanium diode is used for detection

-no critical “cats whisker” adjustment. Headphones included.
Measures 6” L. x 3" W. x 214" D. Shpg. Wt. 3 lbs.

000000000000000000000000000000000000000000a00000000

COMPLETE TOOL SET

This handy tool kit provides all the
basic tools required for building any
Heathkit. Includes pliers, diagonal
sidecutters, screwdrivers, and solder-
ing iron with holder. Pliers and side-
cutters are cquipped with insulated
rubber handles that provide protec-
tion from clectrical shock. All of the
tools are of top quality case hardened
steel for rugged duty and long life.
Shpg. Wt. 3 lbs.

HEATHKIT TK-1
5995

Always say you saw it in—POPULAR ELECTRONICS
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2-BAND TRANSISTOR

HEATHKIT DF-2

$6995

RADIO DIRECTION FINDER KIT

Economically powered by 6 standard flashlight cells, the DF-2 pro-
vides you with a completely portable 6-transistor standard and
beacon band receiver of unusual quality and performance. Covers
the beacon band from 200 to 400 kc and broadcast band from 540 to
1620 kc. A tuning dial light is provided for night operation. lLarge
4" x 6" speaker provides superb tone reproduction. Shpg. Wt. 9 Ibs.

$00000000000000000000000000000000000000000000000008

HEATHKIT PC-1

52495

12 VOLT POWER CONVERTER KIT

Household electricity right on your beat or in your automobile is
yours with this 12-volt power converter kit. Operate your TV set,
radio, electric razor, lights, etc., directly from your 12-volt boat or
car battery. Power rating is 125 watis continuously and 175 to 200
watts intermittently. Note: not recommended for record players,

tape decks, power tools or radio transmitters. Shpg. Wt. 8 lbs.

Fl'ee Send now for latest Heathkit Catalog
describing in detail over 100 easy-to-assemble
kits for the Hi-Fi fan, radio ham,

pioneer in
do-it-yourself
electronics

All prices and specifica-
tions subject to change
without nouce. Please in-

be shipped parcel post.
20% deposit is required on
all C.O.D. orders.All
prices are NET F.O.B
Benton Harbor, Mich .. and
apply 19 Continental U.S.
and Pousessions only

boat owner and technician.

CONMPANY BENTON HARBOR 10, MICH.

[‘( a subsidiary of Daystrom, Inc.

eeeeccsccssnsce

~-50  MARINE CONVERTER KIT

Charge your 6 or 12 volt
batterics at dockside even
while your boat’s clectrical
svstem is in use. Provides up
to 20 amperes continuously
for charging G-volt hatterics
or 10 amperes continuously
for charging 12-volt bat-
teries, regardless of type.
Charging currentis continu-

HEATHKIT
MC-1

S3995 ously monitored by a 25 am-
pere meter. Shpg. Wt 16 1bs.

MARINE BATTERY CHARGE s
INDICATOR KIT b s ’\i
See at a glance the exact %
percentage of charge in your : "@ Ei
boat batterics. Checks from. s
1 to 8 storage batteries in-
stantly. Operates on 6, 8, 12
or 32 volt systems. Note: for B
mounting on non-ferrous HEATHKIT Cl-1
mctals or wood only. Shpg. s] 695

Wt. 3 Ibs. e

Lo | HEATHKIT FD-1-6

FUEL VAPOR DETECTOR KIT

Protecting against fire and explosion on your
boat, the FD-1 indicates the presence of explo-
sive fumes and shows immediately if it is safe to
start the engine. The kit is complete including
spare detector unit. Shpg. Wt. 4 Ibs,

Send latest Free Heathkit Catalog.

NAME

ADDRESS

ZONE STATE

QUANTITY

MODEL NO. PRICE

r
I
|
|
|
1
|
|
|
l
I
I
|
] clude postage on orders to
1
1
|
|
1
1
|
1
1
i
i
!
1
1
I
|
.
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Carl and Jerry
(Continued from page 108)

turning him in a backwards somersault
onto his feet. One thing in the boys’ [avor
was Bosco’s excellent memory. He demon-
strated his memory by promptly bolting for
the alley when he saw Jerry emerge {rom
the basement laboratory with the weird-
looking cap.

But Carl brought him down with a flying
tackle, and soon the dog's head was eon-
cased 1n the headgear that looked like a
Sherlock Ilolmes fore-and-aft hat worn
sideways so the flaps could be tied firmly

bencath his chin.
cciver was in the crown of the cap, and
carphones in the flaps carried the tone-

A small transistor re-

modulated signal from the transmitter
right to Bosco’s sensitive ears.

While Carl was putting the cap on the
dog, Jerry had been busy concealing the
miniature transmitter under some leaves
down by the garage. A lone mushroom was
placed just above it. When Bosco was
released, he started quartering the back
yard just as he had been taught to do when
he was searching for the transmitter con-
cealed in an artificial “bird.”

Guided by the waxing and waning of the
sound as he moved closer to or farther
away from the transmitter, Bosco soon
came to a halt directly in [ront of the
mushroom. At this instant Carl grabbed
his collar and held him until he barked with
impaticnce. At the first bark Carl crammed

116

a pellet of hamburger into the surprised
dog’s mouth.

In spite of his rather stupid appearance,
Bosco was actually a very smart dog; and
he got the idea quickly. In a matter of
minutes he was seeking out the mushroom
and barking at it until he was fed. Next,
the boys started cutting down the volume
of the sound heard in the carphones, but
Bosco still found the morel. Finally the
cap was removed entirely, and the dog still
searched out the mushroom purely by sight.
Even when Carl and Jerry made the mush-
room increasingly hard to sce by piling
leaves on it, pushing it down in the grass,
and so on, Bosco managed to ferret it out
cvery time.

“I say he’s ready,” Jerry declared as he
brushed the last crumbs of the hamburger
into the cager jaws of the dog. “Anyway,
we've about worn out all four of our mush-
rooms. Now comes the sixty-four dollar
question: will Bosco find wild mushrooms
in their native state? What say we find
out tomorrow morning? Let's get started
about six and sce if we can’t find some of
the 'rooms that have popped up overnight.”

“Good deal,” Carl agreed. I'll get a pound
of fresh hamburger tonight and be all set
at six in the morning. As for you, Bosco,
you'd better get to bed carly and get a good
night’s sleep. You've got a big day ahead
of you tomorrow whether you know it ov
not.”

HE RISING SUN issued in a beautiful

spring day the next morning, and the
two boys and the dog were headed for the
country by a few minutes after six. About
a mile from the edge of town, they came to
a field which had a grove of trees along one
side, and there was a wide area next to
the trees polka-dotted with tree stumps.

“This is the place,” Jerry announced like
a latter-day Brigham Young. “My grand-
father always says that ‘new ground,’ es-
pecially around a beech stump surrounded
by May apple plants is the ideal place for
mushrooms to grow. There are lots of
beech trees in that grove; so some of those
stumps are almost certain to be beech, and
I can see some big May apple leaves from
here.”

Bosco was grabbed up and tossed over
the fence; then the two boys clambered
over and walked across to the stumps. Just
as they reached the edge ol the grove, a
heavy-set, red-faced man carrying a stout

POPULAR ELECTRONICS
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LEKTRON SHOPPERS SAVE... SAVE...
SAVE... DURING OUR GIANT

PENNY SALE!

UNTIL JUNE 30th!
12 OF LEKTRON’S REG. $1

BEST-SELLERS

DISC CONDENSERS 30 for 88¢ 60 for 89

bick ANY Pak N:P-N TRANSISTORS 88¢ 2 for 89¢
FREEwitH  CRYSTAL DIODES 5 for 88f 10 for 89¢
ANY $8.00 ORDER! CERAMIC CONDENSERS 60 for 88c 120 for 89c
YEs, you may pick an sec TRANSISTOR SOCKETS 5 for 88f 10 for 89¢
Sate pats count toward yaur OV MOBILE RELAY 88¢ 2 for 89¢
a0 T GEIGER COUNTER 88¢ 2 for 89¢
y | POLY BOXES 10 for 88¢ 20 for 89¢
FREE PRINTED CIRCUITS 15 for 88¢ 30 for 89¢
ULL YEAR'S LITE ASSEMBLIES 20 for 88( 40 for 89
susscRIPTION 11}l CARBON RESISTORS 75 for 88f 150 for 89¢
spamity storver” \Il| - PRECISION RESISTORS 25 for 88¢ 50 for 89

ELECTR NlCS .

SAVINGS FROM $3 to $35 AND MORE ... PLUS YOUR CHOICE OF
ANY POLY-PAK® (including double paks) FREE WITH $8 ORDER!

FILAMENT XFMR 0-60 MINUTE TIMER 10 TUBULAR ELECTROS 5" HOBBY SPEAKER
115 vacC m 6.3V 88 For darkroom. kitchen, fan. Asstd. paper l\pes AC. DC.88¢ For radios. cude osc., Acr-ss
Amps. Wt 1bs. Ree $5 ¢ ;i(lmp Loud alarm. 2 lhs.88¢ hobby., 3 lbs. Reg. $15. coms. 2 Ibs. Reg. $5 ¢

.

35 TWO-WATTERS s 86 20 ARTISTS BRUSHES TEN 3-SECOND TIMER
Carbon resistors: inel. 17 88¢ WIRE STRIPPER 10007  pure  bristie; mlcs‘88¢ MECHANLISMS:  precision
Reg. Si2. Strips. cuts 116 tiu -23884 1-6. Reg. $2.50. goared. 3 ihs. Reg. $30 88¢

000-999 COUNTER hookup wire. ” Wi 1 Ib. 5 JWLRS SCREWDRIVERS S SILICON DIODES
Meide'-xnnl:l z\ulnmalia reset. 10 ELECTROLYTICS Different Ellﬁ l"h B .“chmme- Sylv IN 1N gg

otors, coils, etc. eg. & 3 e\, plated, swive eads. eg. SN
$5 88¢ Redvoel™ e e ™. 88¢  siuso i 88¢ tew! B0 ¢
115 VAC FAN MOTOR . 8 RCA PLUG-N-JACK $25 SURPRISE PACK
I;or fans. m(’)'gr;fﬁ&“m\mes'»““h' wm_gosﬁr’:glog‘;ln KNT?€2'588¢ SETS, matehed. Most pou,88¢ '1(;} c . varicd  as ; t '1en(88¢
Yy use. 15 M. L, ..88¢ $17 N amps, {uners, phonos. adio. par 15
. Regr. $4.50. N
jhe] [eCRt 60 TERMINAL STRIPS 60 PLUGS-n-REC’PT'CLES

6 HVY DUTY CORD
1153VAC,

Rubber 88¢

“SPACE’” CLOCK
eniite battery. 6
note! Reg.88¢

SETS.
inct. plugs.

12-HR.
Powered by
oz. Hobbyists.
88.

SUN BATTERY
Similar_to famed B2M 1
lunn‘ ‘R-o' {3‘5" 50 88¢
. HEARING AID PHONE
Tystal. /eord sel & plug.
Cra %5 w/cord se plug 88¢
4 OUTPUT XFMRS

S'gln ete. 3 Ibs. R(‘K.88¢

POSTAGE STAMP MIKE
Crystal. 100 o 8.000 cps.88¢
1 1b. Reg. $7

40 TUBE S50CKETS
4 to B-pin: ceramic, mica,

shield-based incl. 2 1bs

Reg. $10. 88¢
2 TRANSISTOR VARIABLES
1z by 113 Vl;y 12']'. -.;hr?rz dual
365 MMF. Wt Ts. eg.
ag3 . Her.88¢

2 TRANSISTOR IF'S”
e R e MY V288
70 TBLR COND’NS’RS
B el o Mg

Reg. S14

16-END WRENCH SET
For home & auto. Hox & open;

o Ri»;\z'.'usz?sux.ﬁh' 1988¢

70 ONE-WATTERS
ﬁfi'.d' sﬁ_z{l.uew;i-x--:oxx v'c515-88¢
35 POWER RESISTORS
Yibedds B 4o RO,

&15.

30 PILOT LITES

Pop. tiashlight size; mini88¢
bay. type. Reg. $9. 1 b
40 Hi-Q CONDENSERS

Finest porcelain,
too! 1 Ib. Reg. 51.) 88¢

5 ROLLS MICRO-WIRE

*24 thru 32 for ur mslslm
sub-mini eircuits. 88¢

2 VARI-LOOPSTICKS
Adj. 5410-1500 }\cs ’Il an- 88¢
sistor radios, ete.

MINI-RADIO KIT
World’s smallest! 2 x I x 1”7,

sizes.

Loopstick. Jacks., diode, ete.
w/instructions. 1 Ib. Reg.
54 88¢

100 RADIO PARTS
Wide variety resistors, con-88¢
densers, pots, forms. 3 lbs.

4 OSCILLATOR COILS
Miniature, transistor, covers@g e
540 to 1600 KCs. I(ng $2.

Solder-i & hinding: to
20 terme. 2 s, 88¢
60 COILS, CHOKES
IF. RF. ant., sluu-luned.88¢

100. 3 ibs. Reg. $15.

HOBBY BENCH VISE
Clamp_ type Fils tahles,
too. i )Smel; 1 ; 88¢

75 MICA CONDENSERS
.00025 to .01 to 1200V. S5il-
25 values. Rez.88¢

300-FT. HOOKUP WIRE
Tinned, asstd. sizes, cumrs.88¢
2 1ys. heg. 85,

100 HALF-WATTERS
Asstd. v nlue cmhun resis- 88¢
tors, incl. Reg. §12.

30 MOLDED COND'S’RS

Assld.  Finest made! Wt
Aoag rines e 88¢
15 ROTARY SWITCHES
Asstd. gangs. 3 1bs. lleh.88¢

812

5 IN-l DRILL BIY

A e e B8y
15 INSTR. KNOBS
Knurled black  bakelite, w/
ELIS R s e 88¢
40 SUBMINI RESIST'RS

47 loang. 20 vatues. 1/3W
to 10 megs. Reg. $6. 88¢

Audia, power. line, lnllexv
spkr. 3 lbs.  Rey. 88¢

8 SCREWDRIVER SET
8 std. drivers ““Il‘l rack.
Pla l handte: [ st
I‘v (‘)c . LH i 88¢

40 SUBMINI COND’'SRS
For transistor, printed cir-
Sl oS iReE! 7 88¢

40-RECORD CADDY
Wrought-iron. zhoili‘ "JR records
& albums. )S. €.
$2.95 88¢

70 Hi.-Q RESISYORS
I!‘NJ] 2, carhon: tos

. 10 ohms Lo l() “EL»

2 ms. Reg. % 88¢
1500 PCS. HARDWARE
Nuis, screws, washers, etc 88¢

11/ Ihs. Reg. $6.
60 CONDENSER SPCL!

Motded, paper, ceramic. oll
meca. dises, variable. 2 88¢

75 RESISTOR SPECIAL!

WW. precision, carhon. vaciable,
mini tvpes. 3 Ibx Worth
S 88¢

15-PC. DRILL SEY
/16 thru 6.iths.
W c;:l im‘al‘e(l case. Reg. 83, 88¢

10 VOLUME CONTROLS
3

85. es. 2 1bs, 88¢

ORDER BY BLACK-TYPE HEADLINES, i.e.
120 CERAMIC CONDENSERS, 89¢

Send check or M.O.

| HOW TO ORDER: | 131-133 EVERETT AVE.

CHELSEA 50, MASS.

including sufficient postage;

i.\

State price with oach item.

excess returned. C.O orders, 259, dowun: rated net 30 days. INCLUDE
POSTAL ZONE in address. (Canada postaye, 48¢, 1st Ib.; 28¢ ea. add'l. 1b.} -
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Complete listings of the NEWEST in Stereo and Monaural
{ LAFAYETTE ’S Hi-Fi, Short Wave, Audio, Transistor, and many other Lafayette

1959 CATALOG electronics kits as well as thousands upon thousands of
standard brand nationally advertised kits and electronic

26 GIANT-SIZE parts and companents are described in LAFAYETTE'S GIANT
PAGES NEW 260-PAGE CATALOG. SEND FOR IT(T'S FREE! just il

' in coupon below and present it at any Lafayette store, or
paste it on a postcard and send it to us. THAT'S ALL YOU
B yavE T0 00 to get your FREE 1959 LAFAYETTE CATALOG!

ELECTROSTATICE 4535

" NEW! “STEREO ANALYST”

Single Needle
; VU Balance
g Meter ..

The Most
Versatile
Instrument
: Offered
> X The Hi-Fi |
/; Enthusiast THE FINEST HI-FI
only 5 ® BUILT-IN CROSSOVER NETWORK
TWEETER AVAILABLE 5000 Cycle Crossover Frequency
@ UNMQUE 2 COIL GALVANOMETER-TYPE
PRETISION METVER MOVEMENT :.ea:: it ro lafuyeilm’_vo brlinﬂ' you 'ghea--ml,nm*; . XVLDE ;1[103 :lsmmorgl ANGIE)E g
wester—the superlative electrostatic clemen chieved by ectrostone Element Design
® 7 RANGES OF METER SENSITIVITY tweeter, rated bost regardless of price. This smooth
© EFFORTLESS BALANCING OF STEREO performing tweeter—superior 1o units costing mony ~ ® MEASURABLY IMPROVES ANY SPEAKER SYSTEM
SYSTEMS !'!M" ':':'fh-""u{pvex A:V mea_h; }IYIr_'em, bring- Superb High Frequency Responte fram 5000
© MAY BE USED AS VU METER AND TAPE | 110\ bouncer Simpie ro comedl ond usn,  C7CIe 10 8evond 25,000 Cycles
RECORDER LEVEL INDICATOR comes complete with detailed instructions. In ma.  ® BUILT-IN AC POWER SUPPLY
X hogony, walnut or blonde finishes with attractive Supplies High Valtage N For 1
Solves oll stereo tolancing problems. Each stereo chan- osti il i b D upplies High Valtage Necessary Far True
nel feeas a separale coil through o full-wave bridge e b i g g ORIt Electrostatic Speaer Operotion
rectifier Bolanced signals result in o O deflection. 2 SK-15 i .
stide switches permit individuol channel measurements. o ;,,&:I“'m"’"‘ SHElomentalwentormMabon ¢ AVAILABLE IN MAHOGANY, WALNUT OR
Metal case, safin gold finish. Size: 4% x 5% x 4'%” ) BLONDE ENCLOSURE
Shpg. Wt., 3 Ibs SK-151 Some in Walnut Finish 27 50
TM-66 litereo Ba'ance Indicotor Net 11.95 SK-152 Some in Blonde Finish .

SPECIAL SALE!

h”° GARRARD RC121/1l
g WITH SHURE M3D
DYNETIC STEREO
CARTRIDGE WITH
DIAMOND STYLUS

MONEY-SAVER COMBINATION

Garrard lotest model RC121/1t with Shure modal
#3D professional Dynetic Compatible Stereo cor-
tridge with .7 mil diamond stylus. Regutar 83.13
vaive. Shpg wt., 15 lbs. Net 52.50

GARRARD R¢-88
Garrord RC88 and Shure M3D Cartridge. Net 62.50

SPECIAL MONEY-SAVER
COMBINATION

SHURE M2D
with diamand stylu-

99.50

SAVE 26.60

PK-245 hysteresis-synchronous turntable with new
Lafaysite PK-270 12" profassiana! stereo tone
orm plus Shure M3D Dynetic Compatible Steres
Cartridge with .7 mii diemend itylus. Shpg. wt.,
19 Ibs. Speciai. ... Net 99.50

I____—__—_— L ¢ % & I} —'
LAFAYETTE RAD!O, Dept. 1F-9 l
P.0. Box 511, Jamaica 31, N. Y.
SEND FOR THE WORLD'S LEADING ELECTRONICS,
RADIO, T.V., INDUSTRIAL, AND HI-FI GUIDE

IFREE
|
»
{1 Send FREE LAFAYETTE Catalog 590 I ®
Name o 3
Address l "Everything in m
City Zoune State I g(CC(‘lOIt('(J i
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FLEXIBLE TUNER
=  EVER
DESIGNED

Use It as a Binavral-
Stereophonic FM-AM tuner
Useo it as a Dual-Monavural FM-AM tuner
Use It as a stralght Monaural FM or AM tuner

e g
a7

More than o year of research, plonning and engineering went into the making of the Lafayette
Stereo Tuner. Its unique flexibility permits the reception of binaural broadcasting (simultaneous
transmission on both FM and AM), the independent operation of both the FM and AM sections
at the same time, ond the ordinory reception of either FM or AM. The AM and FM sections are
separately tuned, each with a separate 3-gang tuning condenser, separate tlywheel tuning and
separate volume control for proper balancing when used for binaural programs. Simplified
accurate knife-edge tuning is provided by magic eye which operates independently on FM qnd
AM. Automatic frequency control “‘locks in'' FM signal permanently. Aside from its unique
flexibility, this is, above all else, a quality high-fidelity tuner incorporating features found
exclusively in the highest priced tuners.

The § controls of the KT-500 are FM Volume, AM Volume, FM Tuning, AM Tuning and 5-position
Function Selector Switch. Tastefully styled with gold-brass escutcheon having dark maroon
background plus matching maroon knobs with gold inserts. The Lafayette Stereo luner was
designed with the builder in mind. Two separate printed circuit boards mcke construction and
wiring simple, even for such a complex unit. Complete kit includes ali parts and metal cover,
o step-by-step instruction manual, schematic ond pictorial diagrams. Size is 13%” W x 10%” D
x 42” H. Shpg. wt., 22 Ibs.

The new Llafayette Model KT-500 Stereo FM-AM Tuner is a componion piece to the Models
KT-600 Audio Control Center Kit and KT-310 Stereo Power Amplifier Kit.

Multiflex Output for New Steres FM

11 Tubes {including 4 ducl-purpese} +
Tuning Eys -+ Selenivm rectifier Pro-
vide 17 Tube Performance

10KC Whistle Filter ® Pre-aligned IF's
Tuned Cascode FM ® 12 Tuned Circuits
Duol Cathede Follower Outpur
Separately Tuned FM and AM Sectiens

Armstreng Circvit with FM/AFC ond
AFC Defear

Dual Double-Tuned Transfermer
Coupled Limitnrs.

KT-500

IN KIT

74.50 o

ONLY 7.45 DOWN
7.09*MONTHLY Net 74.50

Net 124.50

A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH FI-
DELITY. Provides such unusuol features os o Bridge Contral,
for voriable cross-channel signol feed far eliminotian of ''ping-

LT-50 Some as above, campletely factory wired and tested

NEW! LAFAYETTE PROFESSIONAL STEREO MASTER
AUDIO CONTROL CENTER

KT-600 pong'' (exoggerated separction) effects ond for 3d chonnel
o autputl volume control for 3-speaker stereo systems; 3d channel
79 50 output alsa serves for mixing stereo to produce excellent mon-
O oural recordings. Also haos full input mixing of monaural progrom

IN KiT sources, specicl '‘null’’ stereo balancing ond colibroting system
FORM (better than meters), 24 equolization positians, all-concentric

controls, rumble and scroich filters, laudness switch. Clutch type
volume controls for baloncing or as | Master Volume Control.
Hos channel reverse, electronic phasing, input level controls.
Sensitivity 1.78 millivolts for 1 velt out. Dual law-impedonce
outputs (plate followers), 1300 ohms. Response 10-25,000 cps
+ 0.5 db. Less than .03%, IM distortion. Uses 7 new 7025 low-
noise dual triades. Size 14”7 x 44" x 10%”. Shpg. wt., 16 Ibs.
Complete with printed circuit board, coge, profusely illustrated
instructions, all necessary parts.

LAFAYETTE KY-600 — Stereo Preamplifier kit Net 79.50
Lafayette LA-600. —Stereo Preamplifier, Wired... . .Net 134.50

ONLY 7.95 DOWN

Solves Evary Stereo/Monaural Control Problem!
® UNIQUE STEREO & MONAURAL CONTROL FEATURES
® AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE
3d CHANNEL OUTPUT & CROSS-CHANNEL FEED
® PRECISE “NULL BALANCING SYSTEM

EO/MONAURAL 36-WATT
BASIC AMPLIFIER

A superbiy-perfarming basic stereo amplifier, in easy-to-build
kit form to save you lots of money ond let you get Into stereo

NEW! LAFAYETTE

ONLY 4.75 DOWN

® 36-WATT STEREO AMPLIFIER
® 4 PREMIUM-TYPE 7189 OUTPUT TUBES
® RESPONSE 35-30,000 CPS =+ 1/, DB
® 18 WATTS PER STEREO CHANNEL OR 36 WATTS MONAURALLY
® 2 PRINTED CIRCUIT BOARDS FOR NEAT, EASY WIRING

elte 0 165-08 Liberty Ave.
ﬂ[y Radw JAMAICA 33, N. Y.
1959

June,

now at minimum expensel Dual inputs, eoch provided with

KT-310 individual volume control. The unit may be used with o stereo
preamplifier for 2 18.watt stereo channels, or at the flick of o

47.50 switch, as a top-quality 36-watt monaural amplifier; or, if
IN KIT desired, it may be used as 2 separate monaural 18-watt om-.

plifiers] CONTROLS include 2 input volume controls, channel

FORM reverse switch (AB-BA), monaural-stereo switch. DUAL OQUTPUT

IMPEDANCES are: 4, 8, 16 and 32 ohms {permitting parolleled
monaural operotion of 2 speaker systems of up to 16 ohms).
INPUT SENSITIVITY s 0.45 voits per channe!l for full outpur,
TUBES ore 2-6ANS8, 4-7189; GI34 rectifier. SIZE is 9-3/16” d
(10-9/16” with controls) x 5%” h x 13%4” w, Supplied compleste
with perforated meta! cage, all necessary parts and detailed
instructions. Shpg. wt., 22 Ibs.

KT-310 Stereo Power Amplifier Kit Net 47.50

NEW: YORK 13.'N.Y. 100 6th Ave,
BRONX 58 N Y 532 £ Fordham Rd B0STON.10:"Mass 110 Federal St

PLAINFIELD N) 133 W 2nd-St NEWARK 2N | 24 Central Ave
PLEASE INCLUDE POSTAGE WITH QRQER’
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YOUR COPIES OF
POPULAR

ELECTRONICS
ARE VALUABLE

POPULAR
ELECTRONICS

—
S L T m— v |
————
TP Ay ——
Do
o o & 2
T e— sk ]

KEEP THEM NEAT. ..
CLEAN ... READY FOR
INSTANT REFERENCE!

Now you can keep a year’s copies of
POPULAR ELECTRONICS in a rich-
looking leatherette file that makes it
casy to locate any issuc: for ready refer-
ence.

Specially designed for POPULAR ELEC-
TRONICS, this handy file—with its dis-
tinctive, washable Kivar cover and 16-
carat gold leaf Icttering—not only looks
good but keeps every issue neat, clean
and orderly.

So don’t risk tearing and soiling your
copies of POPULAR ELECTRONICS
—always a ready source of valuable in-
formation. Order several of these POP-
ULAR ELECTRONICS volume files to-
day. They are $2.50 each, postpaid—
3 for $7.00, or 6 for $13.00. Satisfac-
tion guaranteed, or your money back.
Order direct from:

JESSE JONES BOX CORP.

(Established 1843)
Dept. PE

Box 5120 Philadelphia 41, Pa.

. ““Fool Your Friends” with tuis transmitter . .

by broadeasting on to any radio or car radio and
watch their startled faces when they hear YOUR
veice on THEIR radio . . . can ulso be used us
a ImA Nystem!

Comupletely nortahle (5% x3% x 13%) . . . with
seif-contained hatteries . . . NO ANTENNA or

GROUND WIRES to hook up
ONE BLOCK OR MORE
antenna supplied.

SIMPLY push the button and talk!

This transmitier has a hoift-in station selector
¢ Yoo can tune in on any station you desirel

SEND ONLY $1.00 CASH AND PAY THE POSTMAN
THE BALANCE OF $7.95 PLUS C.0.D. POSTAGE—OR

SEND JUST $8.95 AND WE PAY THE POSTAGE.
(BATTERIES $2.50 EXTRA.)

HALCO ELECTRONICS
9211 Venice Blvd.,, Los Angeles 34, California

. Works ub te
. with shert whip

AMAZING MINIATURE BROADCAST TRANSMITTER!
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| stick in his big hands stepped from hehind
a tree.

“Where do you two think you're going ?”
he challenged.

“Why, why,
stammered.

“That's what you think,” the man said
menacingly. “You're going to jail. I'm sick
and tired of trespassers who ride down my

why, nowhere” Carl

fences,

leave my gates open, shoot
horses and cows, and litter my land. I'm
going to make an example of you two.”

my

“We didn't mean to do any of those
things,” Jerry said. “We didn’t know you
didn’t want people in here.”

“Oh, no; vou didn’t know!” the man
mocked bitterly. “You couldn’t read the
‘Trespassers Will Be Prosecuted’ signs
posted every hundred feet all around my
property. Turn around. You can see the
backs of three of those signs from right
here.”

IHe was right. Three signs could be seen.
The boys had climbed over the fence be-
tween two of them.

“Honest, Mister, screwy as it sounds, we
didn’t sce those signs,” Carl said carnestly.
“I guess we were too interested in trying
out our mushroom dog to think about any-
thing else.”

“Your what 2” the man said incredulously.

“Mushroom dog,” Carl repeated. “We
think we've trained him to hunt mush-
rooms, and we were just going to try him
out.”

“Now I know you're going to jail,” the
man said with renewed determination.
“Trespassing’s bad enough, but lying's
worse. Mushroom dog indeed! I'll teach
you young punks to try to make a fool of
me.”

“But we're not lying!?’ Jerry said indig-
nantly. “We've trained the dog to hunt
mushrooms.”

“All right. Iave it your way. Let's see
him find one,” the man challenged. “If he

Always say you saw it in—POPULAR ELECTRONICS
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TRU-VAC

REMARKABLE TUBE VALUES AT 1950 PRICES

ALL TUBES INDIVIDUALLY BOXED, CODE DATED
AND BRANDED "TRU-VAC:”
Typical TRU-VAC*® Bargains!

THIS IS A PARTIAL LIST 6SN7GT _ ALWAYS 30c
Thousands More Always In Stock W AGT ALWAYS 30c¢
Ova  AUS gz6 688 SCHB 657 7BI  124T6 12547 36
014 3BCS  saba 6BAS  6CL6  6SBGT 785 12417 1257 38
1a7G1 3BN& sacy 8BCS 6CM6  65A7 786 124aU6 125K7 39/34
1p3GT 3B 6sid 6BCB  6CM7  6SD7GT 787 124U7  12SNTGT 43
1¢8 3CB6  62GS 68D6  6CN7  85F5 7BB  12av6 12507 42
1c7 204 4AHAGT 6BEs 6CQB 65F7 7Cq 124av7 12veGT a3
14 354 srHe 6BFS  8CR6  65G7 7CS  12aX4GT 17WeGT 45
s IV 8AKS 4BG6G 6CS6  BSHT 7C6 12aX7 12X 50AS
164 4BQ7A 8215 6BH&  8CUS  6SJ7 7¢7 12427 1447/1287 SOBS
1H5GT <BSE  SLMB  6BJ6  BCUS  B8SK7 TES 284 1486 50Cs
ILa 4BI7  sANB 6BKS  6De 6sL7 7E6 12846 11Q7 5018
e 4CBS 8205  6BK7 6DE6 8507 JE7  12BAT 19 56
INSGT SAMB 64Q6  6BLTGT 6DGSGT 65R7 7F7  128D6  19AUaGT 57
RS SANB 6407  6BN& 6DG6 614 7FB  12BE6  19BGAG 5B
155 CATB  6MRS  6BQAGY 6FS sug 7G7  128F6 19)6 AT
114 SAVB 6uSS 6BQ7  6F6 6VeGT THT 128H7 1918 75
U4 SAZ4 6ate 6BRE  6HE 6W&GT  7N7  12BQ6  24A 76
105 LBRE  6AU4GT gpsg  6J4 6x4 7Q7  12BR7 2526GT 77
v 36 6AUSGY 6BYSG 6JS 6X5GT 757 128Y7 26 78
1x2 LR4  6mUb  6BZ6 06 6X8 7X6  12CAS 27 80
24F4 5U4 6aUB 6817 637 8Y6G %7 12CNS 35 Ba/624
2BN4 5UB 6AVSGT 4C4 6K6GY  FAa/XXL 7yg 12D4 3545 1723
2CYs  5VAG  6aVe 6CBS  6K7 745 724 12¢5 3585

34 5V6GT 6AWB  6CD6G ON7 746 1248 12K7 35¢3

3As EXB  6AX4GT CF6 607 7A7 12485 1216 35wa

3ALs  SY3  6AXSGT 6CG7 654 78 17a0Q5 1207 3525

1 YEAR GUARANTEED PICTURE TUBES
Braond New* Allied A-1 Tubes Brand New

Below Listed prices do not include dud. Add Additional $5.00 Deposit

on tube sizes to 20’; on 21" and 24" tubes - $7.50. Deposit refunded

immediotely when dud is returned prepaid. Aluminized tubes - $4.00

extro.

Picture tubes shipped only to continental USA ond Canado — All tubes

F.O.B. Harrison, N. J.

1084 799 18HPA 1218 17¢P4 1499 19APS 1539 71ATPA 1879 21FPA 1619 71YP4 1839
12Ps 1049 J6KR4 9 17GPa 1789 20CP: 1585 ZIAMPA 1799 20KPA 1639 212Ps 1749
198/CPa 1199 16(P3 1219 (7MP4 1699 20DF4 1589 2)AUA 1879 21MP4 7719 24APa 3949
16ADS 1509 16RES 1199 17iP4 1699 20HPA (789 ?1AVPA 1879 21¥Pa 1839 2acea 2779

To0Ps 1719 17AVPS 1545 17GP4 1389 21APE 2149 TIAWPA 1749 21wpa 1749 2iDPy 7979
ToGPe 1609 178P% 1345 17TP4 1599 21ALPS 1879 ZUEPa 1729 21XP4 1749

GENSATIONAL

0 GIVE-AWAY

T factory second tube!
v w“t:v‘ 235:0?*'“-8'” o5 = TS
PGl | CUP @ [EUARANTE: | [ g

ived by f TRU-VAC guaran C
more reccive a crisp. Only be Guag, ON
v Wi RANT gD £OLE¢

Zto replace free any fu

will send YO = ! ive in) " -
::w dohor bilt orm ‘ :/:;'"‘w*i’fh‘i‘r’"“e:":e'?:;, of ,70 & 15.%" You Roceiye O
%daoe of purchase. . 5 & jgu T hem
ATTENTION QUANTITY USERS! TV 1o $29
Big Disccunts Are Yours . . . Call or Write For Our 1000 Tube "Private 207 ¢ 21 y $37
Label” Special! Atention Branding Dept. MGR. Al g, T s45
MONEY CHEERFULLY REFUNDED WITHIN FIVE (5) DAYS, reake.  MPRed ip I _ 559
If NOT COMPLETELY SATISFIED! nentgy O° Sets shippn o ¢ 570

TRU-VAC® PAYS YOUR POSTAGE

On orders of $5 or more in U.S.A. and Territories. Send approximate
pastage on Canadian and foreign orders, Any order less than $5
requires 25¢ handling charge. Send 25°% on C.O0.D.’s. All orders subject
to prior sale.

Complying with Federal regulations, the following statement aoppears
in all Tru-Vac advertising: Tubes oppearing in this od may be FAC-
TORY SECONDS or USED tubes and are clearly marked.

Write Dept. L For FREE LIST Of Other Tube
. . Types and Products Sold By TRU-VAC™
Electric Company

Harrison Avenue Box 107  Harrison, New Jersey VEir (OuryHuga) Testing |Dept-in SThe) (Hears
HUmboldt 4-9770 Of Harrison, N. J.'s Efectronice Indusiry
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next month in

MARINE

an up-to-date survey of marine electronic equipment
for the small boat owner and the technician!

For the first time in its history, POPULAR
ELECTRONICS presents a complete report
on this rapidly growing phase of electronics.
With more craft than ever before on
America’s waters, the field of marine elec-
tronics is becoming more important every
day. Here's your chance to get some au-
thoritative background material on it!

Whether you now own your own bozt, plan
to someday, or are interested in learning
more about a fascinating part of elec-
tronics, you won't want to miss this excitir
featurein July PE! It covers every electironics
device that is practical today for the smalil
boat owner—tells what it is, what it does,
how it works.

This easy-reading guide to the theory of
marine electronics makes interesting read-
ing, offers valuable advice on getting maxi-
mum efficiency from equipment. Articles
like these cover the field thoroughly:

POPULAR ELECTRONICS
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POPULAR ELECTRONICS: a thorough 32-page survey of

ELECTRONICS

® GUESTEDITORIAL BY WM. TAYLOR McKEOWN,

EDITOR OF POPULAR BOATING
POPULAR =

¢ RADIO-TELEPHONES FOR THE SMALL BOAT
* TUBES VS. TRANSISTORS IN MARINE GEAR E ECTRONICS
* RADIO DIRECTION FINDERS I_

* CAUSES AND CURES OF ELECTROLYSIS

* DEPTH SOUNDERS AND FISH FINDERS .

® SAFETY AFLOAT (radar, sonar, etc.)

® AUTO PILOTS 4’ .

e ANTENNA AND GROUND SYSTEMS Qﬁdﬁ HABE

® CITIZENS' BAND RADIO FOR THE BOATMAN

PLUS: Directory of marine electronics man-
ufacturers and their products

Big, extra features such as this are only
part of the reason why POPULAR
ELECTRONICS is the consistent leader in
its field. Every issue has dozens of meaty
articles and features on every phase of
electronics.

That's why it's smart to keep up with the
growing field of electronics by reading PE
every month. And it's so easy, too—espe-
cially when a subscription automatically
delivers a copy to your doorstep each
month. If you haven't a subscription
already, now is the perfect time to get one!

REGULAR SUBSCRIPTION RATES

one year, $4 two years, $7
three years, $10 W
POPULAR ELECTRONICS
434 South Wabash Ave_, Chicago S, HI.

;

ﬂhﬁq‘}ﬂ#

)

@
W
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save on
everyth

ing in

electronics

seno ror ALLIED’S
~ ¢ BARGAIN SUPPLEMENT

BIGGEST VALUES EVER! Save
most on Stereo hi-fi systems
and components. See top buys
in build-your-own KNIGHT-
KITS. Hundreds of values in
recorders, amateur gear, P. A. systems, test
instruments, TV accessories, electronic
parts, tubes and tools. Send for your FREE
Allied Supplement packed with bargains and
new products. Save as never before!

ALLIED RADIO

pRADIO

ALstE

i @_ oy

ALLIED RADIO CORP., Dept. 79-F9
100 N. Western Ave., Chicago 80, Il

[0 Send FREE Ailied Supplement No. 185

I Name

Address

l City Zone State
L8 & & o & &8 % R _§ N _§R__§ _§_ ]

NOW...G-11
2-way radio
for your

personal use,
business or
pleasure

Citizens’
Communicator
FOR 11-METER CITIZENS’' BAND

No exam for license . . . no code. U. 5. Citizens
required only to complete simple F.C.C. form.
Write today for free booklet giving all details.

COMPLETE 2-WAY
STATION ''PACK-
AGE'" INCLUDES
PRESS-TO-TALK
MICROPHONE.
QUARTZ CRYSTALS

FORONECHANNEL.

124°°
WRITE TODAY FOR FREE BOOKLET!
GONSET........\¢"
YOUNG SPRING & WIRE

Burbank, Calif. CORPORATION.

MEETS ALL F.C.C. REGS.
5 WATTS INPUT POW-
ER. BOTH TRANSMITTER
ANDO RECEIVER QUARTZ
CRYSTAL CONTROLLED.
RELIABLE' NO TUNING!

TWO MODELS AVAILABLE,
SPECIFY NO. 3303 FOR
115V AC OFERATION ]
NO. 3304 FOR 12v DC
OPERATION.
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does, T'll believe your story. If he doesn’t,
‘ you're going to jail.”

HAT WAS all the break Carl and Jerry

could expect. Carl took a very withered
mushroom from his pocket and placed it on
the ground in front of the grinning Bosco
who had been sitting quietly on his
haunches during all the palaver. At the
same time Carl passed the packet of ham-
burger tantalizingly back and forth in {ront
ol the dog’s near-scented nose.

“We gotta sort of prime him,” Jerry ex-
plained apologetically to the grim-laced
man.

“Okay, Bosco, let's see you do yvour stuff,”
Carl was whispering prayerfully into the
lopping ear of the dog. “You find a mush-
room and I'll buy yvou the sweetest steak
in town to go with it!”

Bosco rose to his feet and tore off at a
gallop as though this promise had galva-
nized him. Madly he scampered in dizzy
circles amid the stumps. Suddenly he came
to a halt and barked excitedly. All three
rushed to his side and beheld him barking
at a whole clump of mushrooms pushing
their way up through the rotting leaves.

“Well, T'll be a monkey's uncle!” the
farmer exclaimed as he watched Carl pop
a generous handful of hamburger into the
drooling jaws of the dog. “Go ahead and
pick them. Can he do that again, or is he
a single-shot instead of a repeater?”

In answer Carl waved the dog on, and
oncc more Bosco started his apparently
aimless circling. In less than a minute he
was barking at another huge

“treed”

sponge mushroom growing right between
the roots of a stump. As the farmer
watched the dog gulp down another patty
of hamburger, he remarked anxiously:

“At this rate he'll be full of hamburger
before that onion sack is lull of mush-
rooms. Have you thought of that ?”

“Not old Bosco,” Carl denied. "His other
name is ‘The Bottomless Pit.” He can eat
hamburger until you'd think it would be

Always say you saw it in—POPULAR ELECTRONICS
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sticking out of his ecars and still beg for
more.”

“Goad!” the farmer exclaimed. “In that
case I want to ask a favor of you boys. Will
you wait until I hop across the grove to the
house and get my movie camera? I want
to get a picture of that dog treeing a mush-
room. Here’s why: when I was a boy I also
had a dog that would hunt mushrooms. I
didn’t train him; he just seemed to pick it
up himself; but he hunted almost exactly
the way Bosco does.

“About a weck ago I was trying to tell
some of the fellows at a grange meeting
about that dog of mine, and they laughed
me right out of the hall. Now, if I can just
get a good shot of Bosco doing what I tried
to tell those smart alecks my dog would do,
you-know-who is going to have the last
laugh. Will you help me?”

“You bet!” the boys said in chorus.

“Okay, I'll be back in two shakes,” the
farmer said as he started off on a lope. “My
name’s Walt Downham,” he called back
over his shoulder; “and you two are wel-
come on my land any time you want to
come.”

“ EY! Ile’s a real nice guy,” Carl said
as he clamped the squirming Bosco
betweern his long legs. “Sure is funny how
a guy that looked so mean and threatening
and ornery a few minutes ago can look so
kind and pleasant and nice now, isn't it?”
“Yeah,” Jerry agreed thoughtfully. *“I
guess it just goes to prove that we tend to
see people the way we want to see them in-
stead of as they really are. I'm going to
remember this and try to make myself take
a sccond look the next time I mect some-
one I think I dislike.”
“Ae, too,” Carl said as he watched Far-
mer Downham running toward them with
his movie camera in his hand.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
Citizens Band Transceiver
(Continued from page 53)

A bracket for the whip antenna was
made from heavy aluminum and drilled to
hold an RCA type phono jack. This bracket
was secured to the top of the case with two
sheet metal screws, and a 36" length of
piano wire (available at hobby shops) was
soldered to a mating phono plug.

The 3’ whip antenna is made electrically
longer by inserting a coil between it and

June, 1959

PORT ARTHUR
" COLLEGE —

ELECTRONICS - COMMUNICATIONS
RESIDENT - CO-EDUCATIONAL
AM-FM RADIO « TV STATIONS

MARINE RADIO

TRAINING |s the finest. Well equipped col-
lege classrooms and laboratories with AM, FM
transmitters, radar and marine equipment, col-
or fundamentals, transistors, television, camera
chain, experimental laboratory test equipment,
etc. used as standard part of curriculum.

PRACTICAL On-the-job-training program.
College operates Radio Station KPAC, co-
owner of KPAC-TV. You learn the interesting
way. You learn by doing.

G.l. APPROVED

CO-EDUCATIONAL You enjoy the personal
growth and cultural advantages that only the
American co-educational college system can
provide.

LOW COST Being a non-profit vocational in-
stitution explains our low tuition rates . . . $36
per month. Room and board at campus dormi-
tory only $52 per month. Monthly payments
accepted.

FREE PLACEMENT Our graduates are in de-
SERVICE mand at good salaries.
We have trained men from all 49 states and
abroad.

INVESTIGATE Write for illustrated booklet
P-48 for further details. Classes now forming.
Non high school graduates must pass entrance
examination. Persons 21 years or older may
be accepted on individual approval.

PORT ARTHUR COLLEGE

PORT ARTHUR, P-681, TEXAS
Founded in 1909
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TV PICTURE TUBES

‘ AT LOWEST PRICES

|| 10BP4 $ 7.95/16WP4  $15.20,
12LP4 8.95/16TP4 10.95
14B/CP4  9.95| 17AVP4 15.20
16DP4 .95(17BP4  10.95
z‘ 16EP4 15.901 17CP4 17.00
| 16GP4 15.90| 17GP4 17.60
16KP4 10.95|17HP4 1360
| 16LP4 10.95/17L.P4 13.60‘
161P4 10.85]17QP4 11.95

17TP4. $19.30/21EP4  $14.95 Il
20AP4 19.30| 21FP4 15.95
20CP4 13.90| 21WP4  17.30
20HP4 17.95| 21YP4 15.95 |
21AP4  22.10|212P4 14.95
21ALP4 2095 24CP4  23.95
21ANMP4 19.95/24DP4  26.95
21ATP4 2095 27EP4 39.95 ‘
21AUP4  20.95|27RP4  39.95 l

1 YEAR WARRANTY

| Aluminized Tubhes $5.U0 more (han above prices.
eptable similar tube under vacuum.

the return of an

Prices include ||
These

C
tuhes are manufactured from reprocesged used glass bulbs. All

| materials including the electron

ALL PRICES FOB CHICAGO,

gun are brand new.

JILLINOIS. Deposit required,

when old tube is noi returned. refundable at time of return.

r depasit required on COD shipments.

01d tubes must

WRITE FOR COMPLETE LIST

Dickens

'—PICTURE TUBEOUTLET—

|

“ 257 ‘
be returncd prepaid. Tubes shipped Rail I2xpress. ‘

|

|

3032 MILWAUKEE AVE,,

CHICAGO 18, ILLINOIS
2-2048 “

BATTERYLESS

PEE WE TUBELESS

(AMERICAN MADE)

Y O
\IILI\]FQ s N
FRICAL PLUG-T

“LIFETIME” RADIO

GUARANTEED FOR YOUR LIFE

I NOTU BI‘S
OI(§ Ot ELEC
EDED! Will never

Tun down or bur]n cut! SMALLER THAN A

PAC

K OF

ARETTHS! RE("] IVES

LOCAL Rl\l)ll)\'l"\ll) 8

A\I\

HL ILT-IN SPFM\ER

gold

detector. N
G

WIERE YOU
DANGI.

w8y th
ARPH
PIIONE! Bluck

ING

nlastic ruhn t, sewi-conduetor wa

‘ED. MADE QND

PORT
UARANT FFI) BY AMERICANS—You

can always get service.

Y 10 LISTEN W

SEND ONLY $2.00 (lnll ek, "‘"’s.i"ég
D nontugo on urn\n]l or_seng SII) .09 tar]namml. di hverv s S
it

NT COM-
NOTHING

PLET . UARA
L\IRA ']() BUY BEVER! FRIEL LONG DlSlAX\CL ANlE\NA if vou

order now, Avuilahle uv-l'» from:
MIDWAY COMPAN

Dept,

WPL-6 KEARNEY, NEBR.

Send for
PATENT INFORMATION
Book and
INVENTOR’S RECORD
without obligatron

GUSTAVE MILLER

69-PE WARNER BUILDING
WASHINGTON 4, D. C.

ORS

REGISTERED PATENT
ATTORNEY
ASSOCIATE EXAMINER
U.S. PAT. OFF. 1922.1929

Patent Attorney & Advisor
U. S. NAVY DEPT. 1930-1947

PATENT LAWYER

LOOK

NO FURTHER . . . IF YOU'RE
UNHAPPY WITH “HI” HI-FI
PRICES. WRITE FOR OUR
UNUSUAL AUDIO CATALOG.
KEY ELECTRONICS CO.
120-B Liberty St., N. Y. 6

E. Option

QNN E

PACIFIC

INTERNATIONAL
c As

5719-W

ENGINEERING DEGREES

Degree Courses in Liberal Arts Also
Earned through Home Study
Pacific International College of
Arts & Sciences
Primarily a correspondence School
Residence classes also available

Hollywood 38, California

Electronics or Power

Santa Monica Blvd,
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the antenna jack on the Citizens Talklic.
This coil is an Ohmite Z-50 r.f. choke and
exactly 32 turns are removed (about threc-
fifths of the winding) to resonate it. Dab
fingernail polish on the coil to prevent
turns from coming loose. (See Fig. 8)

You can get a license for the Citizens
Talkie very easily. Just fill out the form
enclosed with the International Crystal
unit, and send it to the Federal Communi-
cations Commission, Washington 25, D. C.
(not to your local FCC office!)

It should be pointed out that the trans-
mitter consumes considerably more battery
power than does the receiver. For the most
economical operation, keep your transmis-
sions short, sweet, and to the point. —{30—

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
Transistor Topics
(Continued from page 97)

tained from a transformer-like ignition coil.
In practice, the ignition coil’'s “primary”
current, obtained from the battery, is in-
terrupted periodically by a set of contact
points serving as a momentary switch.
Each time the circuit is closed and broken,
the resulting rush of current develops the
high voltage needed for ignition.

Such a system has many drawbacks.
Each time the primary current is broken,
the contact points tend to spark and arc.
To minimize this sparking, which causes
corrosion and reduces contact life, a small
condenser is connected across the contacts.
But this condenser, in itself, introduces a
small time delay in establishing (or break-
ing) current flow. The net result is that
the system’s output voltage tends to drop
as the rate of contact operation is in-
creased. Thus, at higher engine speeds
(rpm), when a really “hot” spark is desired,
the ignition voltage may actually decrease.

Transistors can be used in the ignition
system to alleviate this situation. The basic
schematic diagrams of a “conventional” and
a transistorized ignition system are given
in I'ig. 2. The latter system was developed
by engineers ol the Electric Auto-Lite
Company, and may be offered as optional
cquipment in some 1960 model autos and,
possibly, as standard cquipment in many
1961 models.

In operation, the heavy-duty contacts
and shunt condenser are replaced by a
single power transistor which, in turn, is
controlled by a set of light-duty contacts;

Always say you saw it in—POPULAR ELECTRONICS
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the latter, handling the transistor's rela-
tively small base hias current, spark very
little and have an extremely long- -almost
infinite—service life. Since the transistor
has a very high speed of response, the sys-
tem’s output voltage remains fairly con-
stant regardless of contact operation rate

and a good “hot” spark is maintained
at high as well as at low engine rpm.

The relative performance of transistor-
ized end conventional ignition systems is
shown graphically in Fig. 3.

Telemeter Transmitter. Philco Corpo-
ration’s Research Division has developed a
fully <ransistorized telemetering transmit-
ter for the U. S. Army’s Ordnance Missile
Command. Designed for possible use in
space satellites, the new transmitter weighs
less than 10 ounces, is 5” in diameter,
1”7 high, and operates in the 20-mc. band.
Delivering a watt of output power, this unit
has more output and is more efficient than
the transistorized transmitters used in
present U. S. satellites.

Transistor Course. Sylvania Electric
Products is now offering, through its tube
and semiconductor distributors, a 12-lesson
correspondence course in ‘“Servicing Tran-

Get Thls Vuluuble Book ‘

FRELS

Yes, you get our big Diagrams hook, FREK!

1t's like a voad-map that shows you the way
to easier Radio-TV repair. Needed by every
serviceman. Complete 11x22” Schematic Dia

gramms on many Radio and TV sets help eut
servicing time. Includes simple instructions on how to
use diagrams and picture patterns. This buok is yours
FLEE for asking to see Coyne's great new 7-book set.
““Applied Practical Radio-Television!”

AT LAST! MONEY-MAKING “KNOW-HOW’ ON
TRANSISTORS, COLOR TV AND SERVICING
Coyne’s great 7-voiume set gives you all the answers e,
to :emugnz problems umckﬁy Forbasm “know-how"' FREE'
that's easy to understand you'll find everything you -

want in Volumes 1 to 5 on over 5000 practical facts 5 YEARS
and data. Every step lrom fundamentals to installing, OF VALUABLE
servicin® and trounle-shooting ali types of radio and SUPPLEMENTS

TV sets. So up-to-date it includes the latest on COLOR
TV and UHF. All this plus Volume 7
TRANSISTOR CIRCUITS-the most com-
plete book ever published on the appiicatiogs of
transistors in efectronics. New! Set has color-
ful design, washable covers.

EXTRA! 868 Page TV Encyclopedia Included!
For speedy, on-the -job use, you also get Votlume 6
famous Coyne CYCLOPEDIA. Answers problems on up-to-date . on
servicing, alignmert. installation, etc., in easy ABC everything that will
order Use ihis 7-volume TV-RADIO be new in radio,

IBRARY FREE for 7 days; get the television, electron-
Servicing Book FREE! ics_and_électricity.

With your set you
also get Co

annual Supplemcnt
Service FREE for 5
Keeps your

Educational Book Publishing Division

chNE ELECTRICAL SCHOOL

1501 W. Congress Pkwy., Oept. CEIGEaN Chicago 7, IN.
June, 1959

sistor Radios and Printed Circuits.” Your
columnist had a chance to review this
course and found it complete, accurate, and
quite clear. In addition to covering topics
of direct interest to the practical service
technician, it discusses hasic transistor cir-
cuit operation and practical transistor ap-
plications in considerable detail.

This course should be of real interest and
value to experimenters and servicemen
alike. For full details concerning availa-
bility, contact your local Sylvania distrib-
utor . . . or write direct to Sylvania Elec-
tric Products Inc., 1740 Broadway. New
York 19, N. Y.

Battery-Operated Recorder. Stancil-
Hoffman (921 N. Highland, Hollvwood 38,
Calif.), a pioneer manufacturer of mag-
netic recording equipment, has released
details on a new self-contained battery-
operated recorder. Dubhed the “Minitape,”
this instrument uses standard '%” tape and
features a unique automatic volume control
system which will handle all levels of
sounds from lip distance to as far as 10 or
15 feet away from the microphone.

That does it for now, fellows.

Lou

Just For Examining COYNE’S New Set

ol Pactialfdo Bty

n 7 DAY FREE 'I'RIAI.

ﬂ

GREAT SET!

SEND NO MONEY!

Just mail coupon tor 7-volume set on 7 days free trial. We'll include book of 150 TV.
Radio Patierns & Diagrams. It you keep the set, pay $3 1n 7 days and $3 per month unti)
$27.25 plus postage 1s paid. (Cash price, only $24.95.) Or you can return the library at our
expense in 7 days and owe nothing. YOU BE THE JUDGE. Either way, the book of
TV-Radio Patterns is yours FREE to keep! Ofier is linuted. Act NOW!

FREE BOOK— FREE TRIAL,COUPON!

| Educational Book Publishing Division
COVVE ELECTRICAL SCHOOL. Dept. G‘J PE
o1 11

W. Congress Pkwy.. Chicago 7. |
\FS Send 7-Volume ‘‘Applied Practieal Radio-Television'
FREE TRIAL per yYour orler. Include TV-Radio Puiterns &
Book FREE.

for 7 davs
biagram

Namell aPPIAL oo ¢ oW e PN E W 2o PV & W ax Age
I g T T l
ICiw ......................... Zone State.......

Iwhere Embloyed .

(_heck here |f you want librar
| " plus €.0.L 9stage on delivery. -

¥ seut C.0.D. You pay pustinan $24.95
duy money-Lack guaraatee.
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Equipnwnl,

components or parts!

The 267,000 purchasers of POPULAR ELEC-
TRONICS are always in the market for good
used equipment or components. So, if yvou have
something to sell, let PE readers know about it
in our classified columns.
It costs very little: just 50¢ per word including
name and address. Minimum message: 10 words.
For further information, write:

Martin Lincoln

POPULAR ELECTRONICS

One Purk Ave., New York 16, N. Y.

PHOTO ELECTRIC UNIT

Two circuit relay; com-
plete, rewdy to operate
from any light source.
Comes with relay, chassis,
extension cord and power
outlet. I’hoto electric cell
hermerically sealed. Han-
dles up to 1000 watts.

¢ Size: 2 by 4 inches.
Unlimited uses! Controls lights, doors ; warning signals ;
entrance announeer.

Iull instruetions. Kiniple to opemte

UNIT COMPLETE ONLY $9.95 &imitcscunntivy ., senx

postpaid only by Dept. P-A

THE BARTLETT €O., 231 W. Superior St., Chicago

TELEPHONES

YOUR OWN « MOOERN OIAL
FOR PRIVATE CIRCUITS and exten-
sions, easy to install, invaluable for
residence—farm—estates or indus-
trial purposes. Surplus phones—
_ slightly ysed—fully standard, com-

¢ plete with dial, bell, cords, etc. With
male 4-prong plug add $1.75. In-

B structions and diagram included.
GoOV'T COST 532 50 each

FENNER 100% Send wWe hay

Cl eck posta
SALES anywhere

Satistaction n
Dept. PE-2 Hiones
Hysham, Mont.

EASY TO LEARN CODE

Learn to inerease speed with an Insnuctn;:rum:
—ihe Radio-Telegraph Code 'Teacticr that takes
the place of an oberator-insiructor and unl)ks
anvone 10 master code wilhout further assis
ance.  Available tlapes from bheginners 1lnh'llul
1 typieal azes on  all subijects.  Sbhoed
Tange to 44 WITM.  Always ready—no QRM
Thousands have caufred the code’” with ihe
Instructograph Svsiem. Write todav for conven-
fent rental or purchase plans

INSTRUCTOGRAPH COMPANY
4713 SHERIDAN ROAD. CHICAGO 40, ILLINOIS
357 West M hester Ave., Los A les 3, California
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Hams Go Video
(Continued fromn page 44)

However, the Electron Corporation, a
subsidiary of Ling Electronics, Inc., hopes
to change all that. Its new equipment is
ready assembled, specially designed [or op-
eration on the 420-450 mec. amateur tele-
vision band.

Field tests by the company indicate that
this equipment provides excellent reception
at a distance of 18 miles. The possibilities
of relay transmission are being explored
too. With a relay system, a string of hams
spaced 18 miles apart could establish a net-
work to cover real distance.

Electron Corp. officials are talking about
the use of their equipment to bring ama-
teur collegiate radio into the television
picture as a non-commercial educational
service. Another possibility they envision—
and one linked with their hopes for college
TV—is the purchase of converters and spe-
cial antennas by the general public for
looking in on ham television.

The u.h.f. converter, incidentally, is price-
tagged at $79.50, and the receiving antenna
for it costs $12.50.

Television may eventually become an im-
portant adjunct to the ham in his tradi-
tional emergency service role. Visual cov-
erage ol disasters could prove valuable in
coordinating civil defense activitics by add-
ing “eves” to the *ears” of emergency
radio communications. —30

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

Jobs in Electronics
(Continued from page 66)

in such a course, it means that you're in-
terested in building a career in this field,
and you will have a better chance for pro-
motion. Although not many companies pay
the full 100% tuition, most will refund any-
where from 50 to 80%, usually upon suc-
cessful completion of the course.

One advantage of working while studying
by home-correspondence course is the fact
that the student’s regular work fits in with
the subject he’s studying, and he 1s getting
practical experience with the electronic
instruments and techniques he’s studying
at home. This means that correspondence
school students are able to get as good a
training as enrolees of resident schools.

It a student shows real promise, a com-
pany may send him to a resident school full

Always say you saw it in—POPULAR ELECTRONICS
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time with tuition paid and a living allow-
ance above his regular salary. Thus, he
can work his way toward a regular engi-
neering degree, or even an advanced en-
ginecering degree, at practically no expense.
Today’s best job opportunities are in elee-
tronics. A small investment in an elec-
tronic education today can creafe a bigger
and better career for you tomorrow than
you ever dreamed of. For additional infor- ‘
mation on electronic careers, see articles in
the January and February, 1959, issues of
PopuLar ELEcTRONIcS, and the 1959 edition
of “Your Career In Electronics” now on the
newsstands. —30—
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The 'Trans-Pack’’
(Continued from page 104) \

disconnected from the circuit. The filament
supply, if six volts, can be obtained from a
12-volt car battery by using a suitable se-
ries dropping resistor.

When the “Trans-Pack” is used to pro-
vide pawer for the modular six-meter sta-
tion, a 2-ohm, 25-watt wire-wound resistor
will drop the 12 volts of the battery down
to 6 volts for the filaments. Just mount
this supply in place of the regular a.c. sup-
ply. Tre station’s front panel power switch
and the line cord are not used but an ad-
ditional s.p.s.t. toggle switch must be added
to turn the 12-volt supply on and off.

Il you are careful not to reverse the 12-
volt connections, the “Trans-Pack” will run
{forever It is impossible to overload. If vou
attempt to make it work too hard, it will
quit operating without damaging any of the

HOW IT WORKS

The two tiansistors of the “Trans-Pack” are hooked
up as a free-running multivibrator. One transistor
starts the oscillition by drawing somewhat more col-
Jector current than its mate (due to the inevitable
differences between transistors, and as the collector
current flows through transformer 77, a current is
induced in the hase winding. This winding has been
so connected that the current is in the tight direction ‘
to bias the conducting transistor buse more nega-
tively, and more collector current flows. The con
ducting transistor continues to conduct as long as the
rising collector current is matched by a rising base |
current.

Eventually, the transformer core material saturates
and its field commences to collapse. When this hap-
pens, the cuwrrent in the base winding suddenty re-
verses, the conducting transistor is switched of, and
the one that is not conducting is swiiched en. This
results in a square-wave voltage being induced in the ‘
sgcondary. The secondary winding of 71 <teps up the =
induced voltage, and a bridge-type rectitier circuit
changes the a.c. output to about 230 volts d.e

i i I it e \
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GET MORE WORK
QUT OF YOUR
OSCILLOSCOPE

Learn fo service
ANY radio or TV
faster . . . with the
handiest instrument of all!

Here. in a new 2nd edition, is
THE book that really shows you
how (o use nscilloscopes!

leariv as A-B-C. MODERN
OSCILLOSCOPES AND THEIR

USES tells vou exuctly when.
where and how. You learn to
locate either AM or FM radio

or television troubles in a jiffy.

The book Fough realignment jobs are made

that tells you

h d K easy. No involved mathematics!
wb Ch Yl neel to know  pyery detuil is clearly explained
about ‘scopes: from making connections to ad-

justing  circuit components and
setting oscilloscope contrals, And vou learn (o analyze pat-
terns fast and RIGHT!
Includes latest data on use of ‘scopes in color TV, indus-
trial electronics. teaching . . even in atomic energy work.

Duzens of pat-

Contains 326 pages und over 400 clear pictures, I pa
only $6.50.

I(’ln photos make things doubly clear. Incc
Use coupon for 10-day free trial

DON'T THROW OLD RADIOS
AWAY !

This giant book shows
exactly how to fix them
. . . without a lot of
previous experience!

e

/__.,—"""1

Just look up the how-lo-do-it data on
. that ofd radio you want to fix
Four times out of § this giant, 3V-
pound,  7H-page  Ghirardi RADIO TROUBLESHOOTER'S

I[TAN DBOOK gives exactly the information you need. Tells
what is likely to be causing the trouble . . . shows how to
fix it. Covers practically every radin receiver model made
by 202 manufacturers between 1925 and 1942, Using it. even
beginners can easily fix oll sets which miglit otherwise be
thrown away because service information is lacking. With &
few simple repairs, most of these old sets can be made to
operate perfectly for years to come.

Included are comman trouble symptoms and their remedies for
over 4,800 models ot olil home, auto radios and record changers:

Airline. Apex, Arvin. Atwater Kent. Belmont, Bosch, DBruns-
wick. Clarion, Crosley, Fmerson, Fada, G-E. Kolster. Majestic,
Motorolu, Philco, Pilot, RCA. Silvertone. Sparton, Stiomberg
and dozens more. Includes hundreds of pages of invaluable
old time tube and component data. service short culs. etc.
Price $6.95  10-duay free trial

i = = = (PRACTICE 10 DAYS FREE!) o= om =m

I Dept. PE-69, RINEHART & CO.. INC..
232 Madison Ave., New York 16, N. Y
Rend bookesr checked helow for five ¢
will cither send price shuwn u
pos Unld and owe nothing
[J MODERN OSCILLOSCOPES
AND THEIR USES, $6.50
SAVE! Send cash with uwider
dayv return privilege.

tinn. In 10 dayvs.
postigge) ur return buoks

RADIO TPOUBLESNOOTER'S
HANDBOOK,

and we pay postage. Sume 10-

1
§
]
i
i
1

NAME  mae 0w i ot ! L M B B G wid emencia e I
AddresSs ... .. .. i s re e sy I
City. Zone. State . . — g el H

OUTSIDE U.S.A.—Add 50¢ to each book, cash with order only. I
Same 10-day return privilege with money refunded.
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components. If you short the output, the
supply will not “take off.”

The 2N256 transistors were used in the
“Trans-Pack” because of their low cost.
However, you can ohtain more output voli-
age and slightly higher efliciency with more
expensive transistors. The 2N301, for ex-
ample, works well and is directly inter-
changeable with the 2IN256. fi]
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90-Watt Transmitter
(Continued from page 91)

nections without causing heat damage to
nearby parts and wires.

® Use only the wiring paths shown in the
pictorials. Don’t take any apparent short-
cuts to save wire. If the wire is too long,
cut off the excess. Leads which take the
wrong path due to short-cuts or excessive
lengths will cause trouble.

® After the wiring is completed, perform
the tests advised in the final steps. Then,
make a resistance check at all tube pin
connections. Eico supplies a complete volt-
age-resistance chart. The resistance check
may locate any wiring mistakes.

OURS FREE~

THIS BIG WALSCO
ELECTRONICS PRODUCTS
CATALOG!

Send postcard today for your
free copy of Walsco's 64-page |
Catalog 59.. or ask for one at
your distributor.

WALSCO ELECTRONICS MFG. CO.
Division of Textron Inc.
Western Plant: Los Angeles 18, California
Main Plant: ROCKFORD, ILLINOIS, U.S.A.
In Canada: Atlas Radio Corporation

DEPENDABLE TV-RADIO

Tubes for TV-Radio Service-

yfko” men, Dealers, Experimenters.

ationally sold ZALYTRON Tubes are
r;RAND NEW Tubese NOT USED.SPPT
REJECTS® NOT PULLED F'ROM EQ l-—
MENT ... but ZALYTRON's First Qua
ity! Why pay more? Try them bonfueé
you'll buy them always. Every tg Ge o
ship is covered by our Full R_efun L Su "
antee . YOU be ghe‘)ud'ge. e
today for new Price List “PE".

| el
‘ 1-YEAR GUARANTEE
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Only one internal adjustment is required
and this is made on the chassis bottom. Coil
L1, a broadband plate load for the oscillator
circuit, is adjusted with power on. Be sure
to use a plastic alignment tool or a false
setting will be obtained. All other front
panel settings are made after a crystal or
VFO frequency is selected.

Crystal or VFO. If a VFO unit is used
in conjunction with the Model 720, it is con-
nected to the VFO jack on the rear apron
and switch 8/ is set to VFO. For crystal
operation, plug a suitable ervstal into the
front panel Crystal jack and switch S1 to
Xtal. The crystal or VFO frequency ranges
for the tunable amateur bands hare listed
below:

BAND CRYSTAL
(meters) or VFO (ke.)
80 3500 - 4000
40 7000 - 7300
20 7000 - 7175
15 7000 - 7150
11 6740 - 6807
10 7000 - 7425

In c.w. operation, an 80-meter crystal

THERMO-ELECTRONICS

Successor to 3)

Thermo-Electricity

Change heat to electricity DIRECTLY—no
acids, liquids, chemicals, moving parts or
sunlight! Build or buy a thermo-electronic
battery. Mail quarter today for information
and sample thermo-electronic alloy.

HERMON E. COTTER

Dept. S

15766 Blackstone Detroit 23, Mich.

[eaiiTean |

BE YOUR OWN BoOSS =+

RUN A SELF-SERVICE TUBE BUSINESS """’

Get This Modern F R E T

Sturdy Tube Tester

with “Package Deal" order for natio
ZALYTRON Quality Brand Receiving Tugg‘sl.yvsg'll?
;how you how tostart 3 successful Tube Tester
oute, and get YOUR share of today's Big
l-?rohts‘ in Self-Service Tube Sales! This is no
bGse_l-Rwh-O#ick” scheme but a s
ustness that will rew
WORK at it. But, Tear

sol'ild, proven
well —if you
INVESTIGATE befo -
VEST! Get full detaifs on the best “Hzeayl?'ung\qw
being offered, send today for our booklet ‘p'*

ZAlYIRON

Always say you saw it in—POPULAR ELECTRONICS

TUBE CORPORATION
220 West 42nd St, N. Y. 36, N. Y.
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can be used for the 40-, 20-, and 15-meter
bhands for improved keying characteristics,
provided that the Grid Tuning control is set
within the ranges given above. This will
eliminate the possibility of tuning to the
wrong harmonic.

There can only be one good final check
of an amateur transmitter and that is—
getting on the air, and receiving a QRKS
report from a distant DX. When the trans-
mitter is coupled to a rotary beam antenna,

DX’ing all continents is no longer a chore i

but a weekend warm-up. -0

- Answers to Electronic Sticklers

i

on page 92

1. If you redraw the circuit as shown below,
you will immediately see that the resistance

O N0
A B
R3 Ra
RS < R6

C

between A and B is one ohm. R5 and Ré do
not enter the calculations.
2. Tha circuit that will best help Joe is shown

it

It

o—0

E E LIGHT( )
o
here. A d.p.d.t. switch (53] will do the job. :

i

3. The bell, buzzer and battery are in series
when the doorbell button is not depressed.
Even if the doorbell and buzzer do not ring
due tc a high series resistance, the battery will
be exhausted in a short time.

4. El will be 200 volts and E2 will be 120
volts. El is the output of the bridge circuit.
E2 receives the rectified output of the 80-volt
section on half of the cycle and the 120-volt -
section on the other half. The capacitor across

= E2 will therefore charge to an 80-volt level.

e
I

s

If you know of a tricky Electronic Stickler,
send it in with the solution to the editors of
POPULAR ELECTRONICS. If it is accepted,
we will send you a $5 check. Write each
Stickler you would like to submit on the back
of a postcard. Submit as many postcards as
you like but, please, just one Stickler per post-
card. Send to: POPULAR ELECTRONICS
STICKLERS, One Park Ave., New York 16,
N. Y. Sorry, but we will not be able to return
unused Sticklers.

s

T

commni

S

T
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BURGESS

Leakproof
FLASHLlGHT BATTERIES

.4 )
e reoad (7‘mw712(‘}/

PORTABLE LIGHTS

BURGESS BATTERY COMPANY

DIVISHON OF SERVEL BNC

FREEPORT, HLLINOIS NIAGARA FALLS, CANADA
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LET RUSS DO IT !

SAV

QUALITY

DEVELOPING and PRINTING

KODACHROME EKTACHROME
ANSCOCHROME

1PROCESSING
o SV ;

620, 120, unmounted. . . .
35MM,\20 exp.) and 828 mounted .
35MM, 36 exp., including mounnng
STEREO 35MM 15 stereo pairs

28 stereo pairs, including mounhng

KODACHROME ONLY
8MM 25 it. roll

8MM 25 ft.
16MM 50 ft. magazine
16MM100 ft. roll

1.15
1.15
2.00

including mounting . 1.75
2.75

A Mbie 1215
magazine .. . cqam 90
. 1.20

2.75

[AAAAAA R RS & o P

sorry no
géo'uui's PRINTS and PROCESSING
nd for

FREE exp. roll dev. & $950

a&aile'rstanu 35MM 20 ptd. 215x3%s . .. 3

omplete 12 exp. roil gev. & ptd. 3153} 0

Price List 8 exp. roll dev. &gtd 31/2:5/.2 . .sg 20
Kodacolor prints 3i4x5. -4 for $1.00

RUSS PHOTO SERVICE

P.O. BOX 223 E' Cooper Sta., N. Y. 3, N: Y.

KODACOLOR

ASSEMBLE YOUR OWN

KIE-TALKIE
IOPHONES

New Model for 27 mc
Citizens Band

Electronic $ 9 8
Chassis post-
ONLY paid

“D" eitizens hand

Meets FCC requirements for new class

radio-telephone.

® License easily abtained on annlication by any U. 8. citizen
18 years or over. No tests to take.

® Transmits and receives one te several miles depending on

obstructions and_elevation. i
® Assembled unit is completely partable and requires no external
connections. Operates from self contained batteries obtain-

able at your lecal radio store,
® Electronic chassis is wired. tesled,
crystal controlled osciliator, R.F. nower amnplifier, audio
modulator, receiver with R.F. stage. and a new transistorized
audio hooster stage for extra loud recention nlus a comnlete
set of tubes antd transistor,
® Radio receiver is tunable to any of the 22 channels by a sin-
gle conirol knoh. Features ultra-high amplification, auto-
matic volume control and noise elipping,
instructions and photogranhs are supplied with each chassis
for comnleting the walkie-talkie as illustrated. Accessories
are not included but are available at low cost.
FREE R.F. power indicator kit with each order.
SEND YOUR ORDER TODAY. INCLUDE POSTAL MONEY ORDER
FOR FAST DELIVERY. C.0.D.'s REQUIRE $5.00 DEPOSIT.
N. Y. City residents add sales tax.

SPRINGFIELD ENTERPRISES

Box S4E-6 Springfield Gardens 13, N. Y

guaranteed and intludes
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Among the Novice Hams
(Continued [rom paye 94)

grounded (front) terminal of the socket.
Now switch the transmitter to the “tune”
position and set C/ to minimum capaci-
tance. Tune your receiver until you hear
the transmitter signal.

On the 80-meter unit, if the signal ap-
pears at a frequency of less than 4000 kc.,
remove turns from LI, a half turn at a
time, until the frequency is 4000 ke. Then
tune the receiver to 3500 kc. and tune C1/
to that frequency. Remove plates from the
rotor of C1, a plate at a time, until the VFO
tunes to 3500 ke. with CI1 at maximum
capacitance. The 80-meter band should
now be spread over the entire VFO dial.

Make similar adiustments to the 40-
meter unit, using the frequencies of 7300
and 7000 kec.

Be sure to mount the coil rigidly so that
it cannot flop around. If your transmitter
is fairly old, it may be necessary to replace
the original filter capacitors to obtain a T9
note. After doing this, all reports with the
VFO should be T9, stable, and chirp-iree.

The 80-meter unit works well on 80 and
40 meters, and the 40-meter one works well
on 40 and 20 meters. Higher f{requency
operation is unsatisfactory.

These units have only been tested on the
DX-20 transmitter, but they should work
satisfactorily with other rigs, such as the
DX-35 and DX-40, using similar oscillator
circuits.

News and Views

Dale Branser, KN@RPW, Winsted, Minn,,
has operated on 80 and 40 meters in lhis six
months as a Novice, working 37 states and
Canada. Thirty-two of the states are con-
firmed. Dale uses a National NC-98 receiver, a
Heatlikit DX-40 transmitter, and a dipole an-
tenna. Oh, yes, he is waiting for his General
to come. . . . . (Mrs.) Lois Krebes, KNYMXA,
6605 E. 4th, Gary, Ind., admits immediately
that her father’s encouragement (John,
K91JW) was mainly responsible for her Nov-
ice license. Lois spent her first two months
on 40 meters, working 41 states, 39 confirmed,
using a DX-35 transmitter feeding a folded
dipole antenna. Then, the old and battered
Sky Champion receiver collapsed, and it took
her dad five weeks to get it working. Lois
thereupon transferred operations to 15 meters,
where she added four more states, including
Alaska, plus Puerto Rico and many Canadians.
She hopes to work the remaining four states
before her Novice license runs out, by which
time she will have her General—if she can
screw up her courage to take the examination.

Mike Stanley, KN8KWB, (17), Rt. 5, Fair-

Always say you saw it in—POPULAR ELECTRONICS
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mont, W. Va.,, stays out of the ham shack ex- |
cept on weekends—too much homework—but
he has made 349 contacts in 29 states and
Canada in six months on 40 meters. He just
got on 15 meters and has already worked six
states there using a doublet 25 high. His |
40-meter antenna is 75’ high! Mike's trans- |
mitter was built by K8ANZ, and uses a 6AGT
to drive a 6146 at 50 watts. He receives with
a Heathkil AR-3 with a QF-1 Q-Multiplier.
Mike offers to help prospective Novices get
their tickets; he reports that, within a mile
of him, two fellows have just received their
licenses, two are waiting, and seven more are |
studying for theirs. . . . . Phil J. Haurus,
WV2AXR, (15), 410 Edgar Road, Westfield,
N. J., made 106 contacts in 18 states in 54 days
on 40 meters. Then he discovered 15 meters

ANNUAL HAMFEST
The San Fernando Valley Radio Club, Inc.
will hold its third Annual Hamfest and Picnic
on Sunday, June 7, at the Victory-Van Owen
Park, North Hollywood, Calif. For further
information, contact Arnold Dahiman, W6UEI,
14940 Hartland St., Van Nuys, Calif.

e

Iy I

Qo
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E

and made ten contacts in six states in only
three hours. Phil uses a DX-40, an AR-3 with
Q-multiplier, and a 40-meter antenna. He of-
fers to help “anybody with troubles.” Phil has
two pet peeves: those invisible QSL cards
some hams senhd, and the fellow who sends
faster than he knows how to send.

Johnny Shinall, KN4BYK, (15), 507 West Ave,,
Cartersville, Ga., is one of those rare Novices
who operate all four Novice bands. On 2 me-
ters, he runs 40 watts to a home-built trans-
mitter, which feeds a 4-element beam. He
receives with an RME 152-A converter into
his Hallicrafters SX-99 receiver. On the other
Novice bands, he uses a DX-40 transmitter,
a Johnson “Matchbox” (antenna coupler),
8X-99 receiver, and both a “trap” doublet
antenna and a 15-meter dipole. Johnny has

i " ! A |
|

worked 30 states, Trinidad, and Canada. His |

favorite band is 80 meters, followed by 40
meters. . . . . David Ojima, KN7GQH, (16),
Rt. 4, Box 186, Port Orchard, Wash., started
out running. In three weeks, he worked 36
states, including Alaska, and four Canadians,
all on 15 meters. He feeds his “one-element
beam” from a WRL Globe Chief 90A running
75 watts, and he receives through a National
NC-45.

Douglas Willoughby, KN7GJX, (16), 730 S.
Country Club Drive, Mesa, Ariz., worked three
months on 80 meters with a 6I6-6W6 trans-
mitter running 30 watts and feeding a ‘2-wave
“zepp” antenna, 25’ high, and a “surplus”
BC-348Q receiver. Most of his 80-meter work
is done around 3:00 a.m., MST, when the DX
rolls: in.
DX-20 transmitter and a Gonset Triband
converter for his receiver. He has been giving
15 meters a whirl for 40 contacts, all U.S. call
areas, and 10 new states in five days. . . ..
Mike Young, K&6MBY, 1336 Hermosa Drive,
Pedro Valley, Calif., uses a 15-watt transmit-

June, 1959

Doug has now added a Heathkit |

|

Greatest Savings )
and Precision Features = .
all inclusive in this
“QUALITY LINE™!

TEST EQUIPMENT

Compare all our features and you'll
AGREE the name to buy is EMC

- Model 102 Volometer

features a 312", 2% accurate—800 micro-
amperes D'arsonval-type plastic front meter
with 3 AC current ranges; and the same zero
adjustment for both resistance ranges. Speci-
fications . . . AC Voltage—5 Ranges: 0O to
12-120-600-1200-3000 volts. OC Voltage—5
Ranges: O to 6-60-300-600-3000 volts. AC
Current—3 Ranges: 0 to 30-150-600ma. DC
Current—4 Ranges: 0 to 6-30-130ma: O to 1.2
amps. Two Resistance Ranges: 0 to 1000
ohms, 0 to 1 megohms. Model 102, Wt. 1 Ib.
5 0z. Size: 3% x 61" x 2". $14.90; Kit,
$12.50.

Mode! 205 Tube Tester

Uses standard emission test.
Tests all tubes including Noval
and subminiatures. Completely
flexible switching arrangement.
Checks for shorts, leakages and

opens.

Model 205P, Hand rubbed oak
carrying case, $47.50 (illus-
trated); Kit, $36.20. Model CRA,
Cathode ray tube adaptor, $4.50. ==

S M

Model 700 RF-AF-Crystal Marker TV B r-Genera—tur

Compiete coverage from 18 cycles to 108 megacycles on fun-
damentals. Bar generator for TV adjustment with a variable
number of bars available for horizontal or vertical alignment.
Square wave generator to 20 Kkilo-
cycles. Wien Bridge AF oscillator with
P sine wave output from 18 cycles to
/z’@i\t\‘g}- % 300 kilocycles. Crystal marker and

W amplitude control. Individually tuned
[

et R

2 coils. Constant RF output impedance.
- o v Stepped RF attenuator. Variable per-
et A% »%  centage of modulation.
) 2

\ e - Model 700 . . $55.90
LB e g
“//“"@ e reererernereiasenee

o
Yes, tell me more, send me FREE—a detailed
catalog of the complete EMC line.

NAME
ADDRESS

FITY_ p— ~ STATE iy

EMC Electronic Measurements Corp.

625 B’way, New York 12, N. Y,

Ex. Dept., 432 Greenwich St., New York 13, N. Y.

PE-69
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HELP US OBTAIN OUR HAM LICENSES

K1/W1 CALL AREA

Richard Frohwirth. 35 Livingston St., Bridge-
port 4, Conn. Phone: ED 9-7004. (Code)

Robert Bergmann. 101 Nelson St.. West
Springfield, Mass. Phone: RE 7-6831. (Code)

Kenneth Johnson, 28 Dix St., Worcester 9,
Mass. Phone: PL 3-2610. (Code and theory)

James McFall (13). 29 Rudolf St., Malden 48,
Mass. (Code, theory, and selection of equip-
ment)

K2/W2 CALL AREA

Marcus ilbun, 993 Jefferson Ave., Brooklyn
21, N. Y. Phone: GL 2-0751. (Code, theory, reg-
uiations and selection of egquipment)

Dan Handelsman (15), 811 Walton Ave.,
Bronx 51, N. Y. (Code and theory)

Richard Horwitz (12). 8 Admiral Rd., Buffalo
16, N. Y. Phone: EX 2928 (Code and theory)

James E. Kearney (14), 1700 Met. Ave., Bronx
62, N. Y. Phone: TA 2-4664. (General code and
theory)

Fred Broszeit, 344 No. Alleghany Ave., Lin-
denhurst, N. Y. (Code and theory)

Robert Fagan (17), 142-14 116th Ave., Ja-
maica, N. Y. (Code, theory and regulations)

Thomas Taormina, 14 Capitol Pl., Hunting-
ton Station, N. Y. (Code and theory)

Bill Langer, 29 Larch Ave., Floral Park, N. Y.
Phione: FL 4-5788. (Code and theory)

Arnold Getz (15), 320 Sterling St., Brooklyn
25, N. Y. Phone: PR 3-1473. (Code and Tech-
nician theory)

Tom Collins, 300 Niagara Falls Blvd., Butfalo
26, N. Y. (Code and theory)

Steven Stier (13). 121 Morse Ave., Bloomfield,
N. J. Phone: PI 8-8021. (Code, theory and reg-
ulations)

Vernon Allen, 69 Lakeview Dr.,, Patchogue,
N. Y. (Code and selection of equipment)

Alex Teplitz, 73 West St., Spring Valley, N. Y.
(Code and theory)

Kim Boriskin, 868 E. 7th St., Brooklyn 30,
N. Y. (Technician code)

K3/W3 CALL AREA

Hewitt Lines (13), 8603 Howell Rd., Bethesda
14, Md. (Code, theory and regulations)

George S. Keener, R. #2, Hagerstown, Md.
(Code, theory and selection of equipment)

Cliff Atkinson, Box 411, R. #2, Gibsonia, Pa.
(Code, theory and selection of eguipment)

Jon Pavlakevich, R. =1, Beaver Grade Rd.,
Coraopolis, Pa. (Code, theory, regulations and
selection of equipment)

Ronald €. Reynolds, R. #2, Box 139, Mt.
Pleasant, Pa. (Code, theory and regulations)

K4/W4 CALL AREA\

Charles Joines, Box 306, Sparta, N. C. Phone:
214. (Code)

Harvey Dawkins (15), 2214 Marshall Ave.,
Newport News, Va. Phone: CH 7-3114. (Code
and theory)

K6/W6 CALL AREA

Frederick R. Washburn, 1001 E. Chestnut
Ave., Santa Ana, Calif. (Code, theory and se-
lection of equipment)

George von Gaertner, 7951 Stewart Ave., Los
Angeles 45, Calif. Phone: OR 8-0713. (Code,
theory and regulations)

Myron Johnson, 507 D Ave., Coronado, Calif.
(Code and theory)

Bill Robbins, 15929 Dalmatian Ave., La Mira-
da, Calif. Phone: LA 1-3379. (Code and theory)

Lonnie Thomas (14), 11551 Venice Blvd., Los
Angeles 66, Calif. (Code)

Bob Audell (14), 1636 West 248th St., Harbor
City, Calif. Phone: DA 6-5589. (Code)

Darryl & Jeffrey Sue, 3771 Westside Ave., Los
Angeles 18, Calif. (Code, theory and regula-
tions)

i i t I
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Frank Basile, 1176 I St. Ext., Petalwma, Calif.
Phone: PO 2-8114. (Code, theory and regula-
tions)

Louis Encinger, 622 43rd Ave., San Francisco,
Calif. (Code, theory and selection of equip-
ment)

K7/W7 CALL AREA

Ray Myers, 144 S. E. Main St Roseburg,
Ore. (Theory and selection of equipment)

David McMullen, 1600 Franklin St., Lebanon,
Ore. (Code and theory)

K8/W8 CALL AREA

Samuel Flanagan, 1556 W. Chicago Blvd., De-
troit 6, Mich. (General code and theory)

Richard Samuels, 43 Meadowbrook Ave.,
Youngstown 12, Ohio. (Code)

David Schrock (13), West Barre Rd., Arch-
bold, Ohioc. (Code, theory and selection of
equipment)

Dan Wilt, 354 E. Park Ave., Barberton, Ohio.
(Code)

Paul Brown, 2921 Page Ave., Jackson, Mich.
{Code and theory)

Bobby Scherzer (15), R. R. #1, Hemlock,
Mich. (Code and theory)

Bill Odebrecht, R. R. #4, South Haven, Mich.
{Code and theory)

Larry McGrath (19), 318 N. Wooster Ave.,
Strasburg, Ohio. Phone: 5181. (Code, theory,
regulations and selection of equipment)

Byron Brown, 501 Byron St., Plymouth, Mich.
(Code, theory and selection of equipment)

Ron Murray (15), 9413 N. Saginaw St., Mt.
Morris, Mich. (Code, theory and regulations)

KY9/W9 CALL AREA

Bob Thomas, 121 Edds Ave., Pekin, Ill. (Code,
theory and selection of equipinent)

Jim Young, Box 381, Hennepin, IllL.
theory and seiection of cquipment)

Dennis Jasinski, 1933 W. Fairmount, Milwau-
kee Y, Wis. Phone: CO 4-5691. (Code and
theory)

Charles Sommers, 324 Center St., Kewaunce,
Wis. (Code and selection of equipment)

Larry Moreland (15), 1505 So. Maple St.,
Marion, Ind. (Code, theory and selection of
equipment)

David Leonard (14), 5304 E. Raymond St.,
Indianapelis 3, Ind. Phone: FL 9-3612. (Code,
theory, regulations and seclection of equip-
ment)

{Code,

Ko/W¢ CALL AREA

Ronald Stordahl, Box 126, Thief River Falls,
Minn. Phone: MU 1-2693. (Code, theory and
regulations)

Thomas J. Lambert, 1021 N. Carroll St., Cur-
roll, Iowa. (Code and theory)

Lowell & Ray Johnson, 2017 E. 31st St. N,
Sioux Falls, 8. D. (Code, theory and regula-
tions)

Neil Berglund, 4009 N. 81st Ave., W., Procton
10, Minn. (Code, theory and selection of equip-
ment)

VE AND OTHERS

Tony Lewis (15), Box 22, Mono Rd., Ontario,
Canada. Phone: BO 285-W-4. (Theory and
regulations)

Barry Levy, 89 Neptune Dr., Toronto 19, Ont.,
Canada. (Code, theory and selection of equip-
ment)

Henry J. Ruhl, McCord, Sask., Canada. (Code,
theory, regulations and selection of equip-
ment)

Louis A. Lavoie, Hydro Quebec Stores Dept.
Labrieville South, Cte. Saguenay, Que.. Can-
ada. (Code, theory and selection of equipment)

Jose . del Rosario, 1126 Vallejo St., Rio Ped-
ras, P. R. (Code and theory)
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ter, a 40-meter
5-38D receiver.

dipole, and a Hallicrafters
In 10 months as a Novice,

Mike worked 41 states, with 39 confirmed, and |

three foreign countries. He gets a bit upset
when he calls “CQ DX"” and a ham in a neigh-
boring state answers him.

John P. Chihorek, KN3GHI, 62 South Main
St., Ashley, Pa., expects to have his General
by the time this is published, and he offers to
help prospective amateurs. John’s Novice rec-
ord to date is 43 states and nine countries.
He rates Yugoslavia as his best DX. The roof
of his ham shack keeps the rain off a Heath-
kit DX-35 transmitter and a Hallicrafters
SX-99 receiver. Hanging majestically above
the shack is a 40-meter dipole. . . . For those
of you who think that it takes a beam and
high power to work a lot of DX, Tom Gabbert,
K6INI, has worked over 100 countries using a
.Gotham V-80 vertical antenna and 65 watts
of power. .. .. Dick Abbot, WV2AFQ, (13),
952 Downey Road, Valley Stream, N. Y., has
worked 100 countries less than K6INI, but he
is just as proud of his record of 15 states, all
confirmed, worked on 80 meters. Dick feeds
a long-wire antenna with a DX-40 transmit-
ter, and he receives with a National SW-54
receiver.

Next month I hope to be able to include
your News and Views on these pages; so write
that letter, and enclose a picture of yourself
and your station if you have one. 73,

Herb, WIEGQ

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAD

Short-Wave Report
(Continued from page 106)

The following is a resume of the latest re-
ports. All times are Eastern Standard and
the 24-hour system is used. At time of com-
pilation, all reports are correct. Stations often
change frequencies and/or schedules with lit-
tle or no advance notice.

Albania—R. Tirana, 6900 kc., has changed
the Eng. xmsn and is now heard at 1730-1700,
parallel with 7850 kc. Both channels have
3-kw. power. (DL, 541)

Belgian Congo—R. Congo Belge, OTM2,
Leopoldville, 9380 kc., is heard well at 0000~
0130 with music programs and ID every half
hour. The s/on at 0000 features a unique IS
played on a hollow log drum. (TP, 442, 584)

Dominican Republic—HIN, Ciudad Trujillo,
is the correct call for the station on 3310 kc.,
instead of HIL. It is heard at 1900-2305 irreg-~
ularly. (100)

Ecuador—Radio Popular Independiente,
Cuenca, 5060 ke., is a new station noted at
1900-2330. (100)

HCJA5, R. Atenas, Jipijapa, 3990 kec., was
heard on 0012 with Spanish songs and talks
but it was heavily QRM’ed by amateur sta-
tions. (477)

Ethiopia—Voice of Ethiopia, Addis Ababa,
15,345 ke., has been noted at 1315-1322 with
Eng. news; it closes at 1420 with native music
and announcement and Eng. ID. Another
Eng. period is heard from 1530 to 1600/close.
(61, 420)

Formosa—The Voice of Free China carries
Eng. from Taipei at 2030-2045 to N.A. and Ha-

June, 1959
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ELECTRONICS
ELECTRlCAL

ENGlﬂEERlNG
COMPUTERS

At MSOE, you can equip
yourself for a career in many
exciting, growing fields:
MISSILES * RADAR * AVIONICS
AUTOMATION * RESEARCH
DEVELOPMENT * ELECTRICAL
POWER » ROCKETRY

When you graduate from
the Milwaukee School of
Engineering, you are pre-
pared for a dynamic career £
as an Electrical Engineer ¢
or Engineering Technician.
Under a faculty of specialists,
you gain a sound technical
education in modern, com-
pletely equipped laboratories
and classrooms. As a result,
MSOE graduates are in
great demand and highly
accepted by industries
nationally.

At MSOE, you will 3
meet men from all walks
of life and all parts of the '

o

country — some fresh out
of high school or prep school,
others in their twenties — i i
veterans and non-veterans.

You can start school in any one of four
quarters and begin specializing immedi-
ately. Engineering technicians graduate in
2 years with an Associate in Applied Science
degree. For a Bachelor of Science degree
in Engineering, you attend 4 years. A
3-month preparatory course also isavailable.

FREE CAREER BOOKLET!

If you're interested in any phase of elec-
tronics, radio or television, be sure to
look into the programs of study offered
by the Milwaukee School of Engineer-
ing. Just mail the coupon.

MILWAUKEE SCHOOL. .
OF ENGINEERING

Dept. PE 659 1025 N. Milwaukee St.
Milwauvkee, Wisconsin

) |

B

]

]

B

Please send FREE Career Booklet. I'm interested in B
O Elecironics [] Electrical Power [ Television B
{0 Mechanical Engineering (] Radio [] Computers B
[ Electrical Engineering (J Industrial Electronics §
PLEASE PRINT :

Name.. ...Age [
Address. :
| |

City. H
) |

C] T'm eligible for veterans education ben:ﬂtfz;
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QUALITY BUY

WINNING

TODAY'S BEST

ARKAY (S5-28
STEREO AMP/PRE-AMP
| COMPLETE CONTROL CENTER

&y
é@' Full 28 watts stereo or monaural,

o 60 watts peak « 14 watts each
channel o reverse stereo e balance control s two-channel gain
control e full range bass and trebie controls « iM distortion, 4
to 1 « harmonic distortion, 1% 30-20,000 cps ¢ dual pre-amp 2V
output jacks e speaker outputs, 4, 8, 16, 32 ohms ¢ response,
20-20,000 cps ¢ push-pull EL84 williamson circuit.

Wired and tested $99.95 Easy-to-build Kit 36495
T

ﬁ ARK:L;;—II %55%@;;
; “TH

STEREO TUNER

1

Separate AM and FM tuning with drift-free e " ARKAY €5-12
bility » variabie FM-AFC » 4 UV for 20 db quieting

in FM channel o wide band AM IF's « whistie filter | STEREO PRE-AMP
» cathode follower outputs « level controts. AND AMP

12 watts of clean power.
Operates from ceramic
or crystal cartridge,

ARKAY SPA-55 55 watt - STEREO AMP tape, 'W;EIS, auxiliary
wired and tested $79.95 Easy-to-build Kit 36495 I

Wired and tested $74.50 Easy-to-build kit 94995

hly-!n-hn;ld Kit 53695

See and hear completely wired ARKAY Kits at your dealer.
Write for detailed specifications & catalog. Dept. PE

All prices 5% higher west of Mississippi

- ﬂ-os VanWyck Expressway
Richmond Hill 18, N,Y.

YOUR OWN POCKET SIZE RADIO STATION!
BROADCASTS To ANY HOME OR CAR RADIO \\ITHOU’I
WIRES ol( II()ul\Ul’\ W onty 5 oz, Size only 1L57"X21e"x

. Built-In telescoping antenna. Powerful Tran-
sx stor—sensitive  microphone,  frequency  seuter.
break-in switeh!  Runs tur weceks on self-con-
tained (|ash]lzm batteries. Durable blastic case

\Vl“1 s l(’\(ll() ralkle you CA LK TO YOUR
N1 > TO BIL.OCK Ul( MORE AWAY!
atitomobiles. —INSTANT
Just push button to tatk!
Uses inductive field 1 u-
Uaeful and real fun
NTFID TO \\()RI\
"EE.

(cash. ck, mo) and pay
3 SEND ONLY 5. 00 postnian  $9.98  COD
o postage or send $12.99 for prepald delivery.
,.: COMPLETE READY TO OPERATE with mmstrue-

tions and hondreds of ways and tricks for brouad-

custs thru any radio you desire. Get yvour NEW

Pl)W[ RFUL RADI-VOX RADIO TALKIE NOW.

Avallable only from: WESTERN RADIO, Dept. REL-6, Kearney, Nebr.

l alk h( l\\LEn t\\o
OPMERATION.

license needed,
netic radiation.

B.S. degree (27 mo.): Aero., Chem.
(‘h il, Elec.. Mech. & FElectronies.
(36 mo.): Aera.. Chem.. Civil.
hluc.. Mech.. Met: Allun._ic'\l B.S.
6 mo.): Mull!” Chem., Physics
Preparatory  courses. Dem nd for
Campus. 20 bldgs.:
n. Low rate. Farn board.
Gk Enter  June. Sept.,
Dec.. M irch.  Cati 1log.
2369 E Washtngton Bivd.,

S ENGINEERING |
DEGREE IN
27 MONTHS | "8 nelighy ove.

INDIANA TECHNICAL CULLEGE

GET

ceT " ELECTRONICS

V.T.I. training leads to success as technicians. field engineers.
specialists tn communications, guided missiles, computers, radar,
automation. Basic & advanced courses in theory & laboratory.
Assoc. degree in 29 mos. B. §. obtainable. ECPD accredited. G.I.
approved. Graduates with major companies. Start Sept., Feb
Dorme. campus. H. 8. graduates or equivalent. Catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. PE VALPARAISO, INDIANA
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waii; at 0505-0550 in General Overseas trans-
mission; and at 0730-0830 to S.E. Asia on
BED17, 7230 kc.. BEDS6. 815 kc., BED66, 9575
ke., and BED57. 15.345 ke. All reports go to
New Park, Taipei, Formosa. (JT, PV)

French Equatorial Africa—On the Radio
Australic DX Program it was reported that
Radio AEF will answer quickly if two IRC's
are sent with each report. The new schedule
reads: 0030-0130, 0630-0730. and 1130-1600 on
7295 and 4795 kc., with each xmtr rated at
4 kw. A 50-kw. xmtr is used at 1200-1400 on
9625 kec. (377)

Germany—Regional stations noted include
Bayerischer Rundfunk, Munich, 6085 kc., 10
kw., at 1900-2100 (although it is a 24-hour
station), and Norddeutscher Rundfunk, Ham-
burg, 6075 kec., 20 kw., at 1800 with German
news and classical music, and at 0000-0100 in
German with some English included. (/{D,
HP, 501, 562)

Ghana—Contrary to some reports. R. Ghana,
Accra, is being heard clearly on 3366 kc. at
0100-0115 with home news, and at 0115-0125
with “Radio Newsreel.” (587)

Greece—Forces Broadcasting Station, Trip-
olis, 6003 kc., is weak to fair at 0030 with a
Greek news relay from Athens which is fol-
lowed by vocals in Greek. The Kozanzi outlet
on 7950 kc. is fair from 0000 in native lan-
guage. A reported 9950-kc. listing in some
quarters is in error. (166)

Indonesia—YDG, Surakarta, 3305 kc., has
been logged from 0215 to 0231 s/off witly Far
Eastern instrumental music. The xmsn ended
abruptly at 0231. (61)

ltalian Somaliland—Mogadiscio, 7070 kc.,
was noted during the 0430-0500 xmsn in So-
mali. TItalian is scheduled at 0500-0545 al-
though some Italian was noted before that
time. You’ll have to dig pretty deep for this
one! (61)

Japan—Radio Japan has begun service to
Central and South America in Spanish and
Japanese from 2200 to 2300 on JOA24, 17,855
kc., and JOB21, 15325 kc. Another Latin
American period is noted on 11,705 and 9525
kc. at 0400-0420 (Spanish), 0420-0440 (Portu-
guese), and 0440-0500 (Japanese). (PV, 149)

Luxembourg—R. Lurembourg is noted on
6090 kec. with pop music and records at 1300-
1900. Weekdays they present a religious serv-
ice at 1800-1830. (AR)

New Zealand—R. New Zealand, Wellington,
has been heard on 15,280 kc., ZL4, at 2145-2300
with music and ‘soap-operas’; on 15,220 kc.,
ZL10, from 1730 s/on to 1745 with news in
native language and music; and on 9540 kc.,
ZL2, at 0230 with news, at 0240 with sports,
and music following at 0245. (BG, JM, LP)

Peru—OAXS8E, R. Loreto, Iguitos, 9590 kc.,
is heard well at times with American pop
records to 1930, hymns to 1945, native music
to 2000. and all announcements in Spanish.
(RS, 557)

Portugal—Emissora Nacional, Lisbon, con-
tinues to be heard well in the English xmsn
to South Africa at 1215-1300 on CSA66, 17,895
ke., with news at 1230. (501)

The 15,100- and 15,125-ke. channels are also
at strong level with musical programs from
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1700 and earller to past 1730. The ID is pre-
ceded by a gong. (BG)

Portuguese India {Goa)—Radio Goa, 6025
ke, has been tuned at 0615-0630 with Oriental
songs and music. The 0630 ID is followed by
an English talk to 0640. (226)

Reunion—St. Denis, 3385 kc., was noted at
0315 with European instrumental music
and French anmts to 0330; French news was
read until 0344. Following the ID, a talk in
French was noted to 0400, at which time the
station faded. This is another rare catch that
may require a lot of patience. (61)

Rhodesia and Nyasaland —A station with
the ID of Federal Brouadcasting Corp. was
logged at 0355 with European music to 0359.
English anmts and the ID at 0400 were fol-
lowed by an English newscast. This may be
Salisbury on 3395 kc. (61) (Editor’s Note:
Salisbury has English scheduled at 0200-U 00
and at 1000-1530 weekdays. at 0800-1630 Sat-
urdays, at 0300-0700, 1000-1500 Sundays.)

Saudi-2rabia—A verification dated January
1959 gives this schedule: at 1200-1410 on 6100
ke.. and at 2230-2345 and 0600-0820 on 11,850
ke, 226)

Sierra lLeone—Freelown Calling, 3316 kc.,
sighs on at 0200 with news from London,
talks, and religious program. This is followed
at 0230 in native language. (541, 562)

South Africa—Springbok Radio, 9720 kc., is
often noted from 0000 to 0100 s/off with pop
music, many commercials, and a newscast at
0030. This is an all-English show. (584)

South Koreu—-Voice of Free Korea, Seoul,

o ™

SHORT-WAVE ABBREVIATIONS

anmt  Announcement

Iing. English

Iy Ldentification

IRC- International Reply Coupon

1S Interval signal g

ke.— Kilocycles
kw.—Kilowatts
N.A.—North America (n)
QRAl Station inrerference
R. - -Radin
Joff- Sign-off
s/on— Sign-on
Transmission from station
Transmitter used by station

i

i

XIS
xmitr

carries English to N.A. at 0030-0100 on 11,925
and 15410 kc., to Hawaii at 0230-0300 on
11,925 ke.. to South Asia at 0900-0930 on 9640
and 15,410 kc.. and on the General Overseas
program at 0530-0600 on 7935 and 9640 kc.
(BG, PV, 364, 501, 584)

Surinam—A station called Radio Nickerie is
reported to be operating from the Nickerie
district of Surinam over 3240 ke. at 1630-2100.
Has anyone heard it?  (477)

Sweden—Radio Sweden's latest schedule
reads: to Western N.A. at 2130-2245 on 11.810
ke.: to South America at 1800-1930 on 11,705
and 15,240 kc.; and to S.E. Asia at 0945-1100
and the Far East at 0730-0845 on 15,240 and
17, 840 kc. Other transmission periods remain
unchanged. (477)

Switzerland—The International Evangelical
Radio Station will be on the air soon in 22
languages including English, Swedish. French,
German, Spanish and Po1tuguese at 0130-

for FUN BUSINESS, SPORTS INDUSTRY BOATING, AUTOMOBH.E
e NEW [’n‘lzgng Braaa’oagfar

COMPLETE 11 METER
TRANSCEIVER

NO EXAMINATION
REQUIRED /

May Be Used
by Anyone!

% Universal operation. Ome unit works on 115V AC or 12V mobile.
Operates in llome, Office. Car or Field. Nuo tests or examinations
required.  Any citizen over 18 years of age may use any of the
FCC-assiuned 22 channels in the 27me range (i1 melers) for trans-
mitting and receivinz,

* ENCLUSIVE! Channel switch allows choice of three channels for
operation. Recciver and bruadeaster units are tuned to same channel
simultaneously,

% Operativn extremely easv:
and On/Off/Volume.

only three controls: Channel. Squelch
Squelch control subdues hackground noise

COMPLETE WITH CRYSTALS
FOR ONE CHANNEL AND
PUSH-TO-TALK MICROPHONE '

r O O O G O e .
PLEASE RUSH NEW BROCHURE ON THE GLOBE

'CITIZENS BROADCASTER 7O

for muted standby eperation.  Offers push-to-talk operation for
instantanesus transmission or reception.

10 Tube Receiver/Transmitter is crystal controlled far stable vpera-
tion. With proper crystals. all channels are covered. Tested pairs
availuble for any channel.

Power Input: — 5 watts. AM modulated. Compact: — only
3vex13x10%". Light weight. 9 Ibs. Meets all FCC requirements.
Modern “living roem’ design. Carrying handle alse acts as tilt

~stand far fived operation or mounting bracket fur permanent fn-
stallation, making the Broadcaster extremely versatile.
I N I I B B B B G ae B EE &

PE-6

-uonos uosr PLASONALIZED ELECTRONIC SUPPLY. mOUME

‘f LABORATORIES

o $12995 :::;s;

PH. 2.0277

$1300 pown e
0 SEND FREE_CATALOG, T00
- -
L - -
June, 1959

1415 W BROADWAY

COUNCLL. BLUFFS 10WA
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1900 on medium and short waves. Further

“The Capri Dval” details are requested. (501)
United States—The Voice of America ama-
STEREO AMPLIFIER & PREAMP teur program is now a weekly part of the
ON LY | “Report From the United States.” Conducted
by Bill Leonard, it contains news of interest
$37 50 to hams and short-wave listeners, propaga-
tion reports, and other features. It is broad-
(postpaid) | cast on Sundays as follows: at 0115-0130 on
(Calif. residents ’ 15,165, 15,210, 11,970. 11,960, 11,810, 11,785, 9740,
add 4% tax) 9700, 9585, 9530. 7205, and 6140 kc.; at 0215-
At last! A FULL, HIGH FIDELITY, STEREO Power Amplifier 0230 on 17,845, 15,380, 15,295, 15,210, 11,810, and

and Pre-amplifier, with performance seldom found at this J 9700 kc., at 0715-0730 on 25,950, 25,880, 21,735,
low price. Provides rich, full range sound from 20 to | | 21,445, 17,795, 15,330, 11,875, 11,790, 11,775. 9745
20,000 cycles with full 10 watts output power. Variable 9650 951‘5 7,160, 71Y10 ’614:5 énd'GOéO ke: at:
frequency response on both channels allows compensation ’ ; i 4 y 3
. 1215, 1230 on 21,610, 21,500, 21455, 17,740

f 1} ds. Ul ling. ’ B ’ > : ' ’ D 4
eellrerards: Hlimolim g i e 15.210, 15,200, 11.875, 11,760, 9615, 9520, 7110
CAPRI ELECTRONICS e  Order from 6140, and 3980 kc.; and at 1815-1830 on 25,630,
Division of J & J Machine Co. this ad.
823 E. Jefferson Blvd. Los Angeles 11, Calif. ‘

|

l

|

3y IR iy i " 1

SHORT-WAVE CONTRIBUTORS
John Brunst (JB) Jacksonville, Fla.. WFFE4BQ
Harry Deitz (/D). Queens Village, N. Y. WPE2UM
Bradley Graham (BG), Fayerweather Island, Conn.,
WPEIKJ
LEARN Dominic Lorenzini (DL), Landisville. N. J
WPE2UN

im Maynard (JAI), Lexi , Ky.. WPE4FY

RADAR MICROWAVES | JAllxll}lllil Iﬁ[;ln]lllsl;(;hild (I)fo)?\ll{l:)gcll?:\\'uy\l’ulk, N. Y.,
g o
| - Heino Pistel (21P). Wayneshoro, Va., WPEIMM
COMPUTERS N e R
‘om P e 7)., Wi v, Ariz.. WPE7D

TRANSMITTERS A:hiunrﬁsgs; CAR), LO’?}\S];)I:“ E;;and, G2PE3S
Rabert Salamack (RS), Amsterdam, N. Y., WPFE2TK

CODE ® Tv ® RADIO Jobn Tracy (JT), Che_\'(elx};{g, Wyo., WPE7CI

Pedro Vasquez, S/Sgt, , Laredo, Texas,

s

i un

I

s

Phila. Wireless Technical Institute Iululx[ ﬁgf\ix}\(él) Canon City, Colo., WPEQAE

1533 Pine St. Philadelphia 2, Penna. ;{Ui(rxt Llfffi%u(l(‘)z()J)o)Msc‘I.}:aB,e;; Clalu{r IFvPEari
aYulensiictiiGorpl Feunded]inyisa8 {\;5;(])1‘;%‘1.11(71‘;?11; 13262)&)1}3\\’\0\\(“6111(:ugtlLa”1;5;’?:;46
L BORCLgl D (el (0 LG P00 | Ko B . engo N P EsGE

A. R. Nihlack (420). Vincennes. Ind., WPE9KM
| Werner Howald (442), Los Angeles. Calif.. WFPFE6FA :
——— — | Jerry Berg (477). West Hartford, Conn., WPEIBM

Paul Buer (501), Harrison, N. Y., Wpri2up
| Alan Roth (541), Bridgeport, Conn., WPEIBY

MOBILE-FIXED CONVERTER Pete kavaleski (557[;. Hancock, I\VI}EEQ(I;IE;IESI\I
, Tom Miller (562). Dexter, Mo..
el 1L ORUAT S 0 g ANt SR T T Denny Reeves (384) Peoria, Iil., WPEIKL

#315A is u practical converter for emergency use bt ey 5 . » Y PEME
Easily installed. Tuning range apbroximately 8 Dick Schreiber (587), Wheat Kidge. Colo., WPEQEHN

MU in the 26-50 M band- 15 MC in the 152-162 | i I ) o H
MC band.  Designed tor mobile or home use.

RO S— 21,740, 17,880, 17,830, 17,770, 15,340, 15,275,

Aratiubie ot controlied b 10 g g 0 15210, 15,200, 15,150, 11,900, 11,895, 11,875,

Also available erystal cantrolled up loslgﬁz Asl% 11.790, 9615' and 7160 kc. For a specml veri-

’ fication card for this program, send your

e ek r e reports to Amateur Radio, Box 922, Washing-
KUHN ELECTRONICS ton 4, D. C. (501)

GLENWOOD CINCINNATI 17, OHIO USSR—Regional outlets heard recently in-

i clude Stalinabad, Tadzhik, on 4635 kc.at 1840;

ID at 1900; around 2000 the signal equals the

I strength of the Ecuadorian on the same fre-

y quency. Vladivostock, Siberia, 5015 Kkc., is

m‘] :‘ " RAD'O SET heard at 0505 with native music and language;

A . the 4040-kc. channel is still on after 1700.

SENDS RECEIVESJURT1O (JOFMILESERSYSHOMW Ulan Ude, Siberia, 6135 kc., is heard weakly

With built-in nteurm or hindreds of mllos with outside antenna! Works on 80

and 40 meter (Noviee) nimnateur radio-b 1o Aireruft and merueus‘blould from 1727 s/on with a musical number. No-

)

S TR AR M ol PLUG I IDED! vosibirsk, Siberia, s/on 1800 with native news;
e o g ehere oo ar o led ¢ P exercises at 1930 with piano. (166)
oy ST S Ba D ROV N Tashkent, Uzbek, is often found on 11,690
B ot Sk ey !Z‘A?Elfnif‘“” irigmationsh and 7100 kc. around 0700-0800 with English
SEND ONLY $3.00 .3 °“_<:6’f’x’n“é;‘3.‘;';’n2‘3.’f"”‘,'i to South Asia. (RO)
O o Lol ev oS bt euat Clandestine—Radio Rebelde, formerly R. Li-
ot 3 Xil ; beracion, Honduras outlaw station, is now
A 3 | heard on 5910 kc. irregularly at 1900-2300.
WESTERN RADIO. Dept. BNEG Kearney. Nebr. (JB, 100) __{3‘0}__
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KIT BUILDERS EVERYWHERE ASKED FORIT!

Completely new edition of

ELECTRONIC KITS on sale

at newsstands now. ..
or use coupon below!

over 160 pages—600 illustrations

HOW TO BUILD A KIT—Learn
what's involved in building a
kit, and pick up tips on good
construction practices.

KIT CONSTRUCTION CHECK LIST —
Here’s a summary of important
steps in assembling a kit, en-
abling you to get it right the
first time.

HOW NOT TO MAKE MISTAKES —
Pick up tricks to simplify work
and reduce the chance of error.
WORKING WITH WIRE— For rapid
assembly and reliable opera-

Because of the wide popularity of its first Annual on kit
construction, Ziff-Davis now offers this exciting 2nd Edi-
tion of EvLecTronic KiTs! This brand-new sequel will save
you money on hi-fi, ham radio, other electronics devices
by showing you how to use casy-to-assemble kits! What's
more, ELEcTRONIC K1Ts—2nd Edition features a big up-to-
date directory of available kits, complete with specifica-
tions, prices, and manufacturers’ names!

Be sure to pick up the exciting new ELectronic Kits—2nd
Edition today at your newsstand—or send for a copy, using

tion, you should know how to
handle various types of wire.
You’ll find out here.

FOR YOUR HI-FI—_How to con-
struct a Stereo Preamplifier
Stereo Adapter « Tape Recorder
e« Turntable « AM-FM Tuner -«
Book Shelf Speaker Enclosure
o Integrated Stereo Amplifier
+« Monaural Amplifier « Record
Changer « Tone Arm « Speaker
Enclosure.

FOR YOUR SHOP_—_How to build a
Vacuum Tube Volt Meter s Sig-
A

HANDY COUPON.

PICK UP YOUR COPY OF ELEC-
TRONIC KITS—2nd EDITION
TODAY AT YOUR NEWSSTAND
OR RADIO PARTS STORE — OR
ORDER BY MAIL USING THIS

the handy coupon below.

Ziff-Davis Publishing Company
Department E6/9

Only $1.00, it’s a terrific buy!

nal Generator « Oscilloscope »
Tube Tester » Multitester« Tran-
sistor Tester.

FOR YOUR HAM SHACK —Trans-
mitter « Receiver « Grid-dip
Meter « Modulator » Single-side-
band Converter « Mobile Trans-
mitter.

FOR YOUR HOME —-Table Radio
« Transistor Pocket Radio » Jun-
ior Electronics Experimenter’s
Kit « Clock Radio » Radio Con-
trol Transmitter.

434 South Wabash Avenue

Chicago 5, lllinois

Please send me a copy of the new ELECTRONIC

|
|
|
|
I th
dling charges.
|
| 10c postage).
|
|
|
|

June, 1959

|
|
|
KITS—2nd Edition. | enclose $1.00, the cost of :
|
|
|

this Annual, plus 10c to cover mailing and han-
(Canada and Forveign, $1.25 plus

NN &3 A T P n = e A s 9
Address = o TR, , N l
City...... Zone State.. ;. .0xs I
A P il e e e e S J
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(Stoner)
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Know Your Oscilloscope (Smith)............
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1938} (Beitman)
New Sideband Handbook (Stoner)...........
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Pin-Point Record Changer Troubles in Five
Minutes (Sheneman)
Radioactivity Measuring Instruments {Nokes}
Radio-Electronic Master (United Catalogue
Publishers)
Reflex Klystrons (Hamilton}. . ...............
TV Signal Distribution and Antenna Tech-
niques (Howard K. Sams & Co.) s - . wak A
Techniques of Magnetic Recording (Tall). ...
Television Servicing, Third Edition {(Buchs-

DOUM) o0 ove o inn i
Television Tube Location Guide (Vol. 8)
(Howard W. Sams & Co.)...............¢

Transistor Fundamentals and Applications

(Lenz & Cook)....... ..
Transistor Theory and Circuits Made Sim-

ple (Pollack)......... :
Transistors, Theory and Practice (Turner). ..
Understanding High Fidelity (Bogen-Presto). .
Working with the Oscilloscope {Saunders)...
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70 May
85 May
84 Feb.
59 Mar.

.. 76 May
.. 50 Feb.
. 78 Apr.

41 June

57 June
93 May
63 Mar.
59 Feb.

87 June
81 Jan.
81 Feb.

65 Feb.
48 June

67 Apr.
39 Jan.
73 Mar.

20 Apr.
16 May
37 Feb.

30 Jan.
20 June

14 Mar.

37 Feb.
20 June

18 June
14 Mar.
28 Jan.
18 May
18 Apr.

37 Feb.
18 May
30 Jan.
16 May
14 Mar.

22 Apr.
20 Apr.

18 June

28 Jan.
20 May

16 May
20 May

37 Feb.
18 Apr.

28 Jan.
16 Mar.
37 Feb.
30 Jan.
18 Apr.

22 Apr.
18 June

CONSTRUCTION PROJECTS

Amplifier, Phono Motor Powers (Barnes).... 38 Jan.
Amplifier, Transformerless Transistor

{(Trauffer) ............. ... ... ... .. .ciuun 51 Feb
Antenna Load Box (Lewis)............. 70 May
Black Box That Hears Missiles {Welch) 102 Apr
Cascode R.F. Unit (Smith)............ 84 Feb
Checker. Multi-Purpose (Shipe)..... .. 65 Mar
Crystal Receiver, Glass-Jar (Trauffer). .. 76 Mar.
Damping Factor, Check Your (Fred)... 77 May
Dice, Eight-Sided (Glickstein)........... ... 95 Apr
Generator, ‘Q-Square’’ Transistor (Revzin).. 61 June
Metal Detector, Transistorized (Graf). . ... .. 83 June
Microphone Mixer, One-Transistor (Cohen). .. 57 Mar
Modular 6-Meter Station (Stoner)............ 3 May
Photoprint Meter, Inexpensive (Wesenfeld).. 62 Mar.
Preamplifier, Transistor Microphone (Chapel) 64 Feb.
Receiver, Pocket FM (Cohen)............... 36 Jan

Regenerative Receiver, Transistorized
(Pugh) ..... 79 Apr.

Robot Pup, SPARKY (Conclusion) (Welker). .

Signal Generator, Transistor (Greene) 8

Signal Injector, FM (Herbert)..........

Signal Peaker (Turner)....................
Sound Level Meter, Transistorized (Morrow) 88 Apr
Space Spanner Pulls in 16,000-Mile DX

(SONET) : iyprwnja: ms Smbms m. cunvmen s 65 Feb
Speaker, Patio Hi-Fi Extensicn (Garner) 54 June
Speaker System, Duo-Flex {Gordon) 75 Feb

Stereoplex (Kolbe)
TRF, Two-Transistor (Zarr).

Tachometer, Measure R.P.M. with (Frantz).. 71 Apr
Transceiver, Citizens Band (Stoner)......... 48 June
Transmitter, “‘Nifty Novice” 15-Meter
(SIONET) . .twrimsr. cabosns Thosas ~hoss: 67 Apr
*Trans-Pack” (Lewis)........ R =t 103 June
Tweeter, Electrostatic (Silverstein}.......... 56 May
Vertical Makes a Comeback (StVrain)....... 73 Mar
DEPARTMENTS

BHEr CIUSS v ovvvceneenan oo
57 Jan., 73 Feb., 77 Mar., 118 Apr., 113 May, 98 June
Among the Novice Hams (Brier)............

86 Jan., 89 Feb., 67 Mar.. 111 Apr., 115 May. 94 June
Carl & Jerry (Frye)................
8 Jan.. 10 Feb., 34 Mar., 122 Apr., 124 May, 108 June

Letters from Our Readers..................
20 Jan., 24 Feb., 10 Mar., 10 Apr., 10 May. 108 June
New Products
87 Jan., 28 Feb., 26 Mar., 24 Apr., 22 May. 22 June

Notes from the Editor (Read)...............
8 Feb., 8 Mar., 8 Apr., 8 May. 8 June

Short-Wave Report (Bennett). ..............
85 Jan., 83 Feb., 86 Mar.. 109 Apr., 104 May, 105 June

Tips and Techniques......................
88 Jan., 38 Feb., 18 Mar., 32 Apr., 32 May, 30 June

Transistor Topics (Garner).... .............
62 Jan., 87 Feb., 83 Mar., 115 Apr., 89 May. 95 June

FEATURE ARTICLES
Atomic Power Plants Really Safe? (Toffler].. 41 Mar.

Auto Radar Spots Highway Dangers. ....... 93 June
Auto Radios, How to Repair (Darr)......... 108 May
Bandspread (Kneitel)..............- 93 Apr.. 85 May
Brain, Electronics Probes Secrets of

(BEKINSOM) o oo e e 67 May
Buying Stereo, What You Should Know

Before (Ward) .. ... 61 Apr
Citizens Band Radio (Mandala).. T 59 Mar
Cleaner Air for Modern Living (Fielding)... 53 Mar
Cold Cathodes, Bright Future for (Williams) 53 May
Color-TV Projection System (Hebb).......... 5 May
Dielectric Pump . . . No Moving Parts!

(Busse) .. ::geEmsmacoms e AT A 99 Apr
Doppler Radar Charts the Airlanes

(Zuckerman) . ... ... ...ciiaiiaean

Dry Cell, Inside the (Harris)......
Ear and High Fidelity (Rubin)
Electronics Today .

Fluorescent Lamps, Electronics of (Morgan). 82 Apr
Frequency Quiz (Bukstein)................. 82 Mar
Hams Go Video (Zuckerman)........... 41 June
Hi-Fi Guest List (Kohler). ....... 120 May
High Power for Hi-Fi (Ward) iw. ..o 4 wisaia- 48 Jan
Hot and Cold Electronics (Dresner). 72 May

Index Your Records and Tapes (Zucke‘r'mc-m').. 83 Jan.

POPULAR ELECTRONICS
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Jobs in Electronics, Today’s Best (Dresner).. §4 June

Live-Wire Set (Kohler)..................... 46 Jan.
Log All Continents on the Broadcast Band
(KIiPPeL) - mse iz e s 75 a1s - £ amm WP R Sbd R s £k 57 June
Missile, My Misquided (Kohler) 66 Feb.
Multiplex, MX Means (Feldman). .. ..... 3 43 Jan.
Multiplex Sterec Adapters, First Crop of
(Bienstock) ...................... . ...... 122 May

News, Electronics in
Novices—Let's Go General {Cross)
Nuvistors and Micro-Modules. . .. ...
Power from Sun (Hebb).................... 33 Jan.
Power Transformer Substitutions, How to
Make (Richardson) ...................
Preamplifier, Inside the (Marshall)
Part 1 —Preamplification ................
Part 2—Record Equalization ........
Part 3—Tone and Loudness Controls.
Part 4—Stereo Preamp ............... Boo
Puzzle, Electronic Abbreviations (Com-
StOCK) L eve. 72 Feb.
Radio Waves, Sunspots and Planets (Harris). 45 June
Russian Jamming—Electronic Iron Cur-

56 Mar., 106 May

tain (Bohr) ................. ... .. ...... 41 Apr.
Short-Wave Listeners’ Guide (Kneitel) . .. 59 Feb
Sight Through Sound ......... ... ....... 57 Feb
Soldering Without Tears (Ward). . cev.. 90 Apr
Space, Electronics in (Dresner)............. 43 Feb.
Steel Industry, Electronics in (Mandell)... 77 jan.
Stereo Records: Fad or Fulfillment?

(Nerinsky) ........ ... ... ... .. ... 67 June
Stereo Simplexing Simplified (Kolbe). . 45 Apr
Sticklers, Electronic ............... ... . ..°

86 Feb., 106 Apr., 88 May. 92 June
Technicians, 100,000 Wanted (Dresner)..... 53 Jan.
Technician’s Job, Would You Like a

(Dresmer) ........ . ... ... . .. .. ... ...... + 79Feb.
Test Instruments (Klein)

Part 1—VOM, D.C. Voltage Ranges....... 50 Jan.

Part 2—VOM, A.C., Current, Ohmmeter

Ranges .............. .. .. ...

Part 4—VTVM, D.C. Ranges

Part 5—VTVM, A.C., Ohmmeter Ranges 100 May
Tool List, Recommended . . .. May
Transmitting Tube is Born............. 63 Apr.
Trouble-Shoot Your Projects (Anderson). . 67 Jan
Turntable Manufacturer, P.E. Visits Hi-Fi 42 Jan.

Vertical Makes a Comeback (StVrain)....,.. 73 Mar.
VHF-AERO, Phone DX’ers Future (Kneitel)... 39 Jan.
VLF Radio Can Detect Nuclear and Rocket

Tests (Welch) ...102 Apr.
Warfare Simulator Fights Mock Battles...... 66 Mar.

Hi-FI AND AUDIO

Amplifier, Phono Motor Powers (Barnes).... 38 Jan.
Amplifier, Transformerless Transistor

(Trautfer) .................... .. .. ... 51 Feb.
Amplifier Tube, Circuit Designs for. .., ., .. 92 May
Carbon Mike Input Circuit (Towill). ..... ... 98 Feb.
Damping Factor, Check Your (Fred)..... «. 77 May
Ear and High Fidelity (Rubin)............. S0 Mar.
Earphone Listening to Phono Oscillators

(Trauffer) .....0................. ... ... 70 Jan.

Ears Are Golden, Only Your (An Editorial).. 68 Feb.
Generator, 'Q-Square’ Transistor (Revzin).. 61 June
Hi-Fi Guest List (Kohler)................... 120 May
High Power for Hi-Fi (Ward) 48 Jan.
Microphone Mixer, One-Transistor (Cohen).. 57 Mar.

Multiplex, MX Means (Feldman)........... 43 Jan.
Multiplex Stereo Adapters, First Crop of
(Bienstock) ...................... ... «e..122 May
Preamplifier, Inside the (Marshall)
Part l—Preamplification ................. 47 Feb.
Part 2—Record Equalization ............. 45 Mar.
Part 3—Tone and Loudness Controls. . ... 57 Apr.
Part 4—Stereo Preamp ............ ... .. 49 May

Preamplifier, Transistor Microphone (Chapel) 64 Feb.
Records and Tape, Index Your (Zuckerman). 83 Jan.
Sound Level Meter, Build This Transistorized

(Morrow) .............. ... ... ... .. .. 86 Apr.
Speaker Batiles, Improve Miniature (Dunant) 56 Jan.
Speaker, Patio Hi-Fi Extension (Garner)..... 54 June

Speaker System, Duo-Flex (Gordon)....,... 75 Feb.
Stereo, What You Should Know Before

Buying (Ward) ................... 00000
Stereoplex, Build the (Kolbe).............. . 48 Apr,
Stereo Records: Fad or Fulfillment?

(Norinsky) B oy A b A PP v. 67 June
Stereo Simplexing Simplified (Kolbe)....,... 45 Apr.
Tape Timing, Tips on (Laurence)............ 68 Mar.

June, 1959

Turntable Manufacturer, P.E. Visits Hi-Fi... 42 Jan.
Turntables, New Revolution in, Kits. .. .. ... 60 May
Tweeter, Build an Electrostatic (Silverstein)., 5§ May

KIT REPORTY

Amplifier (Precise) ..................... ve. 78 Jan.
Broadcaster-Amplifier, Wireless (Knight).... 101 June
Clock Radio (Knight)..... ... ....... .. .... 113 Apr.
Loudspeaker Enclosure (Artizans of New

England} ... ... ... ... ... ... .. ... .. ... ... 76 Apr.
Plug-In Laboratory Standards (Heath)...... 114 Apr.
Power Amplifier (Acrosound)............... 79 Mar,
Power Amplifier (Grommes) 69 Feb
Power Converter (Heath)........ ........... 98 Apr.
Power Supply (Electro Products)......... +.. 81 Mar.
Record Changer (Heath). o AT Saemers 60 June
Signal Generator, RF-AF (Precise)........... 117 May
Stereo Contro! Unit (Dynakit)............... 107 Apr

Stereo Power Amplifier (Arkay)...
Speaker System (Heath).........

Transistor Tester (Paco). ..
Transmitter, 90-Watt (Eico)
Turntables, New Revolution in, Kits......
Vacuum-Tube Voltmeter (RCA).. ... ......
Variable Frequency Oscillator (Globe)

TELEVISION
Color-TV Projection System (Hebb).. 45 May
DX'ing with Your TV Set {Coro)..... . 78 Apr.
Hams Go Video (Zuckerman)...........eeus. 41 June
TEST EQUIPMENT
Damping Factor, Check Your (Fred)........ 77 May
Generator, ''Q-Square’’ Transistor {Revzin).. 61 June
Multi-Purpose Checker, Build This.......... 65 Mar.
Signal Injector, FM (Herbert)............ +.. 48 Mar.
Test Instruments (Klein)
Part 1—VOM, D.C. Voltage Ranges....... 50 Jan.
Part 2—VOM, A.C., Current, Ohmmeter
CT Y RO e o, e R TP R o o & 53 Feb.
Part 3—VOM, Radio Repair with.. .+.. 69 Mar.
Part 4—VTVM, D.C. Ranges. . ............ 54 Apr.

Part 5—VTVM, A.C., Ohmmeter Ranges..100 May

TRANSISTORS
Amplifier, Phono Motor Powers (Barnes).... 38 Jan.
Amplifier, Transtormerless (Trauffer)....... 51 Feb.

Black Box that Hears Missiles (Welch)......102 Apr.

Generator, "'Q-Square’’ (Revzin)......... ... B1June
Metal Detector (Graf)...................... 83 June
Microphone Mixer, One-Transistor (Cohen).. 57 Mar.
Perplexual Motion (Zarr).. ... ... ........... 112 May
Preamplifier, Microphone (Chapel) ... 64 Feb.
Regenerative Receiver (Pugh)....... ... 79 Apr.
Signal Generator (Greene).......... . 81Jan,
Signal Injector, FM (Herbert).............. 48 Mar.
Sound Level Meter, Build This (Morrow)... 86 Apr.
TRF, Two-Transistor (Zarr). . ... i, 71 Jan.

"Trans-Pack,” Build the (Lewis)............103 June

WORKSHOP
Auto Radios, How to Repair (Darr)....,....108 May
Capacitor Values, Finding (Wilensky)....... 88 June
Carbon Mike Input Circuit (Towill)........ 98 Feb.
Detector, Homemade (Kernahan)........... 98 Feb.

Earphone Listening to Phono Oscillators
(Trauffer) ............ ... .. ... .........
Energy Transfer Experiment {Pearce).....,
Ohm’s Law Wheel (Weisberg). .............
Perplexual Motion (Zarr). . ......
Pilot Light, Foolproof (Desind). . ........
Power Supply, Sun-Operated (Pearce).... ,+112 May
Power Transformer Substitutions

(Richardson) ..................... ... .. 73 Apr.
Receiver, Doublet for AR-3 (Commisso)..... 66 Jan.
Receiver, Simple Crystal (Kernahan)....... 56 Jan.
Soldering Without Tears (Ward). .. ... ...... 90 Apr.
Speaker Batffles, Improve Miniature (Dunant) 56 Jan.
Tool Box, Electrify Your (Stillwell).......... 70 Jan.
Tool List, Recommended . e B Lol B B g o . 82 May
Trouble-Shoot Your Projects (Anderson)..... 67 Jan.
Tuning Circuit, Pick Your (Eslick)....... . 68 Mar.

QQJ i
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POPULAR

ELECTRONICS

BARGAIN BASEMENT

SAVE ON THESE SPECIAL BUYS OF THE MONTH

ONE CENT SALE

BUY ONE AT OUR REGULAR LOW PRICE AND GET THE
SECOND FOR ONLY 1¢ MORE
CITIZENS BAND TRANSMITTER (27 MC) chussis complete with
ey 20.99 e two for $10.00. CITIZENS BAND RECEIVER
(unable through all 22 channels. Complete with audio am-
plilier. $4.99 ea. two for $10.00. RADIOSONDE TELEMETERING
TRANSMITTER comblete with modulator. apecroid barometer.
temperature and humidity sensing elements, iules. relay. an-
enna. etc. A $50.00 value lor only $4.99 ea. two for $35.00.
COILED CORD 4 conductor 11”7 telephone cord. EXtends to over
1 ft. .99 ea. two for $1.00, MICROPHONE ilixh ou(put 20
ohm carban swith terminal lugs. $1.19 ea. two far 1.50.
TRANSISTOR AUDIO AMPLIFIER. Gives up to 50X voltage gain
on low level siznals, Operates on 1tla volts. $31.09 ea. two
for 54.00. KIT OF PARTS for VHF radio receiver. Tunable
from 80 to 200 megacveles which includes U. §. satellite fre-
quencies. £6.99 ea. kit. Two for $7.00.
LIMITED QUANTITY—NO LITERATURE OR CATALOG

Remit in full. Inciude sufficicnt postage. No C.0.D.’s.

VANGUARD ELECTRONIC LABS 4ofY25" % v.

11-METER CITIZENS BAND TRANSCEIVER KITS!!!

NO AMATEUR LICENSE NEEDED—NO TEST TO TAKE!!
22 CHANNELS TO CHOOSE FROM—-26.965 MC. TO 27.22% mC.
COMPLETE KIT OF PARTS. TUBES, TRANSFORMERS. CHASSIS,
CRYSTAL, PRE-WOUND COILS, ETC.

oney $29.88

CRYSTAL MICROPHONE FOR ABOVE KIT . ONLY $1.99
12.VOLT DYNAMOTOR FOR ABOVE KIT.... ....ONLY $3.99
27 MEGACYCLE CRYSTALS .005°, TOLERANCE..ONLY $2.50

ALL COMPONENTS FOR TRANSCEIVER KITS AVAILABLE AT
LOW PRICES!! WRITE FOR LATEST CATALOG AND COMPLETE
INFORMATION! 1!

GROVE ELECTRONIC SUPPLY COMPANY

4103 W. BELMONT AVENUE CHICAGO 41, ILLINOIS
INCLUDE POSTAGE W/ORDER —_— WEIGHT OF KIT 9 LBS.

Send
POPULAR |

ELECTRONICS
Every
Month

name
address

city - zone state
[J 38 years for $10
Check one: [] 2 years for %7
[0 1 yvear for $4
In the U. 8., its possessions and Canada. Foreign

rates: Pan American Union countries, add .50 per
vear: all other foreign countries, add $1 per vear.

Mail to: POPULAR ELECTRONICS

Dept. E-6-9, 434 South Wahash Ave., Chicago 5. Il

EXPERIMENTERS AMATEURS HOBBYISTS

We are again reducing a large inventory of brand new vacuum
tubes and this *'get-acquainted’ offer is limitcd to the stock on
hand, All tubes in each assoriment are diffcrent, and every tube
is brand-sPanking new.

10 electron tubes including 3” eathode ray tube onlv. .. $1.95

15 including 5” CRT...$2.95 20 includin® 7” CRT. . .$3.95
All three of the above assortments for just...$7.95

Order early and we will include in your assortment a special hign

voltage rectifier and famous WE-T17-A wuves. Your order will be
sent via insured parcel post: just pay postman postage plus
small COD charge. \WWe have manv unbelievable values in govern-
ment electronic stirplus. mueh of it for sale at prices representing
mere pennies on the dollar of cost.

WRITE FOR FREE GOVERNMENT SURPLUS BARGAIN BULLETIN
JOE PALMER

Sacramento, California

P. O. Box 6188 CCC

DIAGNYZER ' K]
e

ELECTRONIC TESTER
for DO-IT-YOURSELF SERVICING
COMPLETE TRAINING COURSE AND SERVICE MANUAL

INCLUDED FREE WITH EACH INSTRUMENT
INDISPENSIBLE—FOR TV, RADIO. HI-FI

Appliances, Autos. Electrical Tools. Used in Home.

Shop and Farm, Checks Radio and TV Tubes. Com-

ponents. Voltages and Circuits. ete.

INEXPENSIVE TO OWN, EASY TO USE

Anyone can do servicing with this wonderful instru-
ment, pays for itself the first time you wse i. Best
value &r money, nothing else it. Write Today.

APPARATUS DEVELOPMENT co
Dept.

ATTENTION

electronics schools!

Is your School registered
with Popular Electronics?

As you probably know,
Popular Flectronics is
eager to keep you advised
whenever a special oppor-
tunity arises that would
interest and benefit your
School.

If you are not already on
PE’s School Announce-
ments list — please send
your name, address and
the name of your School
Secretary to: Popular
Electronics, School Depart-
ment, One Park Avenue,
New York 16, N. Y.
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ADVERTISER'S INDEX

ADVERTISER PAGE NO.
Active Safes Company o Lo .34
Allied Radio Corp. W 35 124
Apparatus Developmenf Co. . ... 142
Arkay .. ... 136
Audio Dcvnces Inc.. . - Y o w23
Balley Techmcal Schools . e ol oo (-
Bartleti Co., TR e e - 1128
Bell Telephone Laboraforles . P ¥ 4
Burstein-Applebee Co. 28
Burgess Battery Company .. ... ... .. . . . ] 131

Capitol Radio Engineering Institute . 20

Capri Electronics (138
Century Electronics Co., Inc. =) .36, 37
Clevelend Institute of Radio Electronics ... .. ve 2
Cotter, Hermon E b AL e ... 130
Coyne Electrical School ........ e 3 127
DeVry Technicai Institute ....... .. .. ... . . . . .. . . 7
EICC ANde . PILPY Tl s 38, 40
Electronic Kits 2nd Edition 139
Electronic Measurements Corp ..... 133
Electronics Schools . .. 142
Electro-Voice, Inc. ................ 14, 15
Fenner Sales . ........ . ... 128
Garfield Co., Inc., Oliver . R R 5
Garrard Sales Corp. g e T 03
Gonset ... - .. 124
Grantham School of Electronics . R
Grommes—Div. of Precision Electronics, Inc. .34
Grove Electronic Supply Company 142
Halco Electronics . . 120
Heath Company ... .. . O, 11, 112, 113, 114, 115
Hershel Radio Co. L 32
Indiana Technical College S — ]
International Correspondence Schools ... ... .. oo 13
International Crystal Mfg. Co., Inc. 18, 107
Instructograph Company .. .. e ... 128
Jensen Industries, Inc. ... ... ... ... ... ... .. 26
Jesse Jones Box Corp. .............. ... ... . .. 120
Key Electronics Co. . . 126
Kuhn Electronics ... ... so.....138
Lafayette Radio 1B, 119
Lektron ........ ... ... ... ... . ooy + o - el 17
Micro Electron Tube Co. ... ... ... . .. TE=r gl
Midway Company . . . o - 126
Miller, Gustave .. . (126
Milwaukee School of Engmeermg .. 135

Mosley Electronics, Inc.

Moss Electronic, Inc.

National Co. ... ;
National Radio Institute
National Schools .

North American Phullps Co
Pacific International College
Paco Electronics Co., Inc. ...
Palmer, Joe ..

Phila. Wireless Technical Institute
Picture Tube Outlet = . .
Popular Electronics Classified .. . ...... . . .
Popular Efectronics Subs:rlphons ... 142

30

146, 3rd & 4th Covers
2nd Cover

3

Inc.

Popuiar Electronics Marine Electronics Section. 122, 123
Popular Photography Coior Annual . ... 143
Port Arthur College . 125
Progressive "Edu-Kits'' Inc. 109
Quality-Electronics . 5 v 22
RCA Institutes, Jnc. J . oo, N
Radio- Televmon Training School ~— . R &
Rinehart & Co., Inc. . 129
Russ Photo Service. 132,
Schober Organ Corp., The . 22
Sprayberry Academy of Radio-Television .25
Springfield Enterprises .. . ... . . L132
Texas Crystals . 32
Tru-VYac Electric Company . ......... .. ... . . .. . ... 121

U. S Army . o . __mwn 19

University Loudspeakers, ‘Inc. — . 28
Valparaiso Technical Institute 136
Yanguard Electronic Labs S —— 142
Walsco Electronics Mfg. Co. . ... TETT Ry A e 30
| Western Radio . L . 136, 138
World Radio Laboratories . . . . 137
Xcellite, Incorporated 26
Zalytron Tube Corporation 130

June, 1959

on sale at newsstands . . .
or order by mail today!

Popular Photography’s New

1999
OLO

ANNUAL

Here's one of the outstanding photographic

achievements of the year! Compiled by the edi-

tors of Popular Photography. the 1959 COLOR

ANNUAL is a real gem—aover 172 pages. in-

cluding the year's best color shots and such

features as:

¢ A symposium of experts on WHAT
MAKES A GOOD COLOR PICTURE?

® Ten-page portfolios by two masters: Emil
Schulthess and Hy Peskin

¢ How a pro like Ralph Morse solves prob-

lem pictures

A look at color photography by the inven-

tors of Kodachrome

® A forty-page international Portfolio
® Technical review of the year
® Notes on all pictures—why they were

chosen, how they were made

The 1959 COLOR ANNUAL is on sale at news-
stands or order by mail below:

———— e e e e
Ziff-Davis Publishing Company E6/9 |
434 South Wabash Avenue I
Chicago 5, lllinois
Please send me ____copies of Popular Photography’s |
1959 COLOR ANNUAL. | enclose $1.25 per copy, plus 10¢ |
to cover cost of handling and mailing. |
NAME. o I
ADDRESS. !
CiTy STATE |

_____________________ —
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r———aﬁ ELECTRONICS MARKET PLACE

ke oo,

RATE: 50c pver word. Minimum 10 words prepaid. August issue closes June 3rd. Send order and remittance to POPULAR ELECTRONICS,

I Park Ave.. New York 16, N, Y.

FOR SALE

GOVERNMENT Surplus Receivers, Transmitters, Snooperscopes,
PMarabolic Reflectors, Picture Catalog 10¢. Meshna, Malden 48,
ass.

TRAOE-IN TELEVISION Sets $9.95 Plus Shipping. Jones TV,
Sanatoga, Pa.
TELEVISION & Radio Tubes, Parts and Supplies. Guaranteed.

Hi-Quality Tube Co., Inc., 284 Lafayette St., Rahway, New lersey.

TUBES—Tv, Radio, Transmitting and Industrial Types at Sen-
sibly Low Prices. New, Guaranteed 1st Quality Top Name Brands
Only. Write for Free Catalog or Call WAlker 5-7000. Barry Elec-
tronics Corp., 512 Broadway, New York 12N, N. Y.

DIAGRAMS for repairing radios $1.00, Television $2.00. Give
make, model. Diagram Service, Box 672-PE, Hartford 1, Conn.

GOVERNMENT Sells—Surplus Electronics; Walkle-Talkies; Test
Equipment! Oscilloscopes; Radar; Sonar; Surplys Aircrafts; Boats;
Jeeps; Misc.—You buy direct now from U. S. Government Depots
at fractions of Army and Navy costs-—Send for builetin *‘Depot
List & Procedure,” $1.00. Box 8-PE, Sunnyside 4, New York.
FM Tuners, 88-108 megacycles, 4 tubes complete, $12.95. Grut-
man, 1 E. 167 St., New York 52, N. Y.

PORTABLE Physics laboratory complete with ali apparatus and
manual of 107 experiments, $49.00. Model Atom Smasher,
$9.95 up, 3-in-1 Electromagnet, $14.95, Raymaster Cloud Cham-
ber, $16.00 up, Spinthariscope, $2.00. Send 25¢ for literature
about these and many other tascinating new scientific products.
Atomlc Laboratories, 3086 Claremont Ave., Berkeley, Calif.
FREE!! Surpius Sample! List! Shipping 10¢. Hinz, 833 7th
Avenue, Sacramento 18, Calif.

FREE catalog. Warehouse clearance. Tremendous discounts.
Bill Loeber Co., 224 Wyatt Ave., Lincoln, 11l

VOICE Typewriter. Types messages trom voice recordings. Con-
struction data $4.25. D.B. Enterprises, 8959 wonderland Ave.,
Los Angeles 46, Calif.

RELAYS-—Switch Stacking And Voltage To Your Specification:
Switch Stacking Kits: Free Catalog "E.” Ranco, Box 6161,
Chicago 80, Il

WALKIE-TALKIES. Class D citizen's Band hand held radio
transceiver. No examination required. One mile range. Ready
to use $49.95, Kit $34.95. write for information. Dixon Elec-
tronics, 13444 west McNichols, Detrolt 35, Michigan.
wHOLESALE Catalog. Name Brands. Housewares, tools, gifts,
watches, radios, etc. Discounts to 85%. Send 50¢ In coin.
Bill Loeber Co., 224 Wyatt Ave., Lincoln, lil.

15 TESTED One-tube circuits with ‘“'Radiobuilder’” magazine—
25¢. Laboratories, 1131-L Valota, Redwood City, California.
BUILDER-Experimenters: Send for free information. Radio Work-
bench, Carlsbad, New Mexico.

SAFCDROE Electrical Outlet Model W-1, 120 Volts, 10 Amperes.
1200 Watts, Six Outlets, Switch, Pilot Light. Both lines fused
$9.95. P. W. Carpenter, Box 52, Barre, Vermont.

DIGITAL Computer kit. All electronic. Printed Circuits. In-
cludes 7 digit accumulating register, input keyboard, output
indicator, logic, and two lesson course in binary arithmetic
and logic. $27.5D complete. willis G. McCormick Co., 15733
Septo St., Sepulveda, Calif. .

100-WORD 37x67 Circulars, 2000, $4.00; 5000, $9.25. Parcel
Post Labels, 250, $1.50. Acmeprint-g, Crossville 1, Tennessee.
BUILD Small Radios! Parts, Plans, Kits. Write: Electronix, 69-E,
Howard City, Michigan.

ORGAN Experimenters—two Manual Keys and Switches, Oscil-
lator sub-assemblies, and other accessories. Price $75.00
F.0.B., Box 83, Misenheimer, N. C., Spencer Plyler.

PRINTED Circuit Kit. Professional Kit includes ready mounted
silk screen, and all materials for making Printed Circuits. Only
$19.95. Printed Circuit Company, 118 Walnut Street, Water-
town, Mass.

TRANSISTORIZE your automobile ignition system for better per-
formance. Complete plans and instructions—$2.50. Technical
Services Institute, 5234 Fourth Street N.E., Washington 11, D.C.

144

WANTED

MERCURY, Platinum, Sllver, Precious Metals. Ores Assayed.

Mercury Refiners, Norwood, Massachusetts.

CASH Paid' Sell your surplus electronic tubes. Want unused,
clean transmitting, special purpose, receiving, TV Types, mag-
netrons, klystrons, broadcast, etc. Also want military &
commercial lab test and communications 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
Broadway, New York 12, N. Y. WAlker 5-7000.

CYLINDER and old disc phonographs. Edison Congueror, ldelia,
and Oratorio models. Berliner Gramophones and Zono-o-phones,
Columbia cylinder Graphophones, and Coin-operated cylinder
Phonos. Want old catalogues and lterature on early phonos
prior to 1919. Will pay cash or trade late hi-fi components.
Popular Electronics, Box 50, 1 Park Ave., New York 16, N. Y.

HIGH-FIDELITY

UNUSUAL Values. Hi-Fi components, tapes and tape recorders.
Free catalogue PE. Stereo Center, 51 West 35th St,, N. Y. C. 1.
RECORDERS, Hi Fi. Free Wholesale Catalogue. Carston, 215-P
East 88, N.Y.C. 28.

DISGUSTED with “"HI"" Hi-Fi Prices? Unusual discounts on your
High Fidelity Requirements. Write Key Electronics, 120 Liberty
St.. New York 6, N. Y. Evergreen 4-6071.

UNUSUAL Vvalues. HiFi Components, tapes and tape recorders.
Send for package quotations. Stereo Center, 18 W. 37 St,
N. Y. C.

TAPE & RECORDERS

RECORDERS, Tape Decks, Stereo Tapes, Accessories, Excellent
Values, Catalogue. Efsco, 270E Concord, West Hempstead, N. Y.
TAPE Recorders, HI-Fi Components, Sleep Learning Equipment,
Tapes. Unusual Values. Free Catalog. Dressner, 69-02F, 174
St., Flushing 65, N. Y.

HIGHEST Trade-In Allowances Toward Ampex, Concertone, Crown,
Ferrograph, Presto, Pentron, Components. Accessories. Catalog.
Boynton Studio, 10-PE Pennsylvania, Tuckahoe, N. Y.

INSTRUCTION

CDMPLETE Correspondence Course in Radio, TV, & Electronics.
Only 12 sections. Includes 1st Class Llcense Prep. very Low
rates. Ascot School of Electronics, Box 29092, Los Angeles 29,
Calif.

AMAZING new television trouble shooting technique. Spots
trouble quickly, easily. Thoroughly tested and proven_on hun-
dreds of repair jobs. Write for free brochure. National Technical
Reseach Labs., 1118 W. Hadley St., Whittier, Calif.

CALCULUS or Algebra, Easy Practical Lessons, First Four $1.
Mathco, 4256 Minmor, Cincinnati 17, Ohio.

Always say you saw it in—POPULAR ELECTRONICS
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CAMERA Repairmen greatly needed! You can learn manufac-
turers’ service methods at home in your spare time! Free, big
itlustrated book tells how! Write today, National Camera Re.
pair School, Bept. ZE, Englewood, Colorado.

COBE learned forever in minutes with amazing memory aid. S1.
McKenzie Entarprises, Box 245, Palo Alto, California,

TELEVISION repair instructions for ‘‘do-it-yourselfers."
anteed to save many service calils.
model numbe-. Enclose $2.00.
ford, Cann.

1953 INDUSTRY Training. Home Study Drafling, Design, Elec-
tronics. Aero Tech, 2162-2D Sunset Blvd., Los Angeles 26, Caljf_.
MENTAL Radic—operate yourself as a transceiver. Details 10¢.
Landa, Clayton 2, Ga.

CODE courses to enable passing Radio Amateur examinations.
Designed and tape recorded by former U.S.N. Radio Operator
and R.R. Telegrapher. Both sides 71200’ reels. Learning to
Six W.P.M. or Six to Sixteen W.P.M. Response enables reduc-
tion to $3.98 each. Postpaid in U.S.A. Elham Inc., P.0. Box
98, Hawthorne, California.

Guar-
Send TV manufacturer and
Connecticut Electronics, Mil-

INVENTIONS WANTED

INVENTIONS wanted. Patented: unpatented.

Global Marketing
Service, 2420 77th, Oakland 5, Calif.

PLASTICS

NEW Liguid Casting Plastic, clear colors. Embed real flowers,
minerals, biological specimens, delicate instruments, electronic
parts. Also cold-setting resin and fiberglass for taminating.
casting, molding, ceating. Manual 25¢. Castolite, Dept. G-108,
Woodstock, Illinois.

MISCELLANEGUS

SONGPOEMS And Lyrics Wanted! Mail to: Tin Pan Alley, Inc.,
1650 Broadway, New York 19, N. Y.

SHOPPING GUIDE
Classified

A HANDY REFERENCE TO PRODUCTS AND SERVICES NOT
NECESSARILY ELECTRONIC, BUT OF WIDE GENERAL INTEREST.

BUSINESS OPPORTUNITIES

TEQHNICIANS can earn big money in the expanding Technical
Writing business. Details free. write Merrick School, Box 54,
Merrick, N. Y.

OPERATE Profitable mailorder business!!
West Vernon, Phoenix. Arizona.

FIND Money_ln your maiibox. Start your own Mail Order busi-
ness. Experience unnecessary. Experts show you how. Write
RLchton Company, 157K, Maplewood. New Jersey.

VENDING Machines— No selling. Operate a route of coin ma-
c1ines and earn amazing profit. 32-page catalog free. Park-
ga)'fwrvlacrme Corporation, Dept. 12, 715 Ensor St., Baltimore
MAKE $25-$50 Week, clipping Newspaper items for publishers,
Some worth $5.00 each. Particulars free. National, 81-DG,
Knickerbocker Station, New York City.

June, 1959

Write: Bond, 1637-X,

MEN-Women Agents: sensational new money-makers—Beauti-
fully hand-painted plastic personalized photo enlargements,
compacts. rings, bracelets, lockets, etc. Simply take orders,
pocket 40% commission—we deliver and collect. Sales outfit
free. Novelco, 3341 North Ave., Chicago 47.
WE Pay $4.50 Ib. dried. Grow Mushrooms. Cellar, shed and
outdoors.  Spare, full time, year round. We pay $4.50 lb. Free
Book. Mushrooms, Dept. 334, 2954 Admiral Way, Seattle, wash.

EARN Extra money selling advertising book matches. Free sam-
ples furnished. Matchcorp, Dept. MD-69, Chicago 32, Illinais.

RADIO Parts Stores & Hi-Fi Salons! Someone “borrowing” your
personal copy of Popular Electronics each month? You ought
to be taking advantage of Popular Electronics’ convenient re-
sale plan. Sell copies in your store . . . perform a good service
for your customers . . " with no risk involved. For details.
write: Direct Sales Department, Popular Electronics, One Park
Avenue, New York 16, New York.

PATENTS

SAVE High Fees. Apply for your patent yourself. New Kit now
makes it easy. Free ‘‘Registration Form." Miss Clare Ardun,
806 Wm. Penn Annex, Philadelphia 5, Penna.

EMPLOYMENT INFORMATION

JOBS-—High Pay; USA, So. America, The Islands. All trades.
Many companies pay fare. Write Dept. 71N, National Employ-
ment Information, 1020 Broad, Newark, N. J.

JOBS Overseas! Janecek Development Co., 10S Hub Station, New
York 55, N. Y.

iUBS on SHips aﬁi YacTﬂs Traveling Foagn Countrie; Daven:
port's, 1354-N, GPO. N. Y. 1, N. Y.

JOIN the Merchant Marine. Big pay. Box 4092, Jacksonville 1,
Florida.

PHOTOGRAPHY—FILM
EQUIPMENT, SERVICES

SAVE $$$ Fresh 8mm. 16mm B & W; and color film. Home Proc-
essing Equipment. Free Catalog. Superior Bulk Film Co., 442-
458 N. Wells, Chicago 10.

MESTON'S the preferred 35mm color slides. Top quality, big-
gest library, best package. Exciting Preview Package tfour
slides hermetically sealed in plastic plus 80 page catalog only
$1.00. Meston's Travels, Dept. PE, 3801 N. Piedras, El Paso,
Texas.

OPTICAL Bargains—Request Free Giant Catalog "'CJ.”" 96 pages
—~Astronomical Telescopes, Microscopes, Lenses, Binoculars,
Kits, Parts. Amazing war surplus bargains. Edmund Scientific
Co., Barrington, New Jersey.

MISCELLANEOUS

ELECTRIC Pencil: Engraves all
10511-ZD Springfield, Chicago 43.

HAMMOND'S Guide l?the Exploraml of space.
Chart, color illustration of each planet, $1.00.
Box 5894, Cleveland 1, Ohio.

BIZARRE Fashions! [llustrated Catalogue, $1.00.
2804-P, Hollywood 28, Calif.

Metals, $2.00. Beyer Mfg.,

So'ar System
William Porch,

Reneé, Box
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SHIPPED ON APPROVAL

NO MONEY WITH ORDER —

NO CO.D.

———_—--—-—

Superior's New Model 76

—
= ALL P
irs A CONDENSER BRIDGE
) ir's o RESISTANCE BRIDGE

1»” CAPACITY BRIDGE SECTION

4 Ranges: 00001 Microfarod to 005 Mi-
crofarad; 001 Microfarad to .5 Micro-
farad, .1 Microfarad to 50 Microfarads:
20 Microfarads to 1000 Microforads. Will
also measure the power foctor of oll con-
densers from .1 to 1000 Microfarads.
v RESISTANCE BRIDGE SECTION
2 Ranges: 100 ohms to 50,000 ohms;
10,000 ohms to 5 megohms

1+ SIGNAL TRACER SECTION
With the use of the R.F. ond A F. Probes
included with the Model 76. you cen

Total Price. . .. ... . ... $26.95
Terms: $6.95 after 10 day trial, then
$5.00 per month for 4 months if satis-
factory. Otherwise return, no explana-
tion necessary.

RPOSE BRIDGE

irs A SIGNAL TRACER

irs o TV ANTENNA TESTER

moke stage gain measurements, locate
signal loss in R.F. and Audio stages, lo-
colize faulty stages, locate distartion and
hum, etc.

1 TV ANTENNA TESTER SECTION
Lloss of sync, snow and instability are
only o few af the faults which may be
due to o breck in the antenna, so why
not check the TV antenna first? Llocates
o break in any TV antenna ond measures
the location of the break in feet from
the set terminals.

Complete with RF. and AF. 82623‘

probes and test leads

Superior's New Model TV-50A GENOMETER

vV R.F. Signal Generator for F. M.
v Audio Frequency Generator

Model TV-50A GENOMETER. ..
Total Price. . . ........ $47.50
Terms: $11.50 after 10 day trial, then
$6.00 monthly for 6 months if satis-
factory. Otherwise return, no explana-
tion necessary.

R. F. SIGNAL GENERATOR: The Model
TV-50A Genometer provides complete
coverage for A.M. and F.M. alignment.
Generates Radio Frequencies from 100
Kilocycles to 60 Megacycles on funda-
mentals and from 60 Megacycles to 180
Megacycles on powerful harmonics.

BAR GENERATOR: The Model
TV-50A projects an actual Bar
Pattern on ony TV Receiver
Screen. Patterns will consist of
4 to 16 horizontal bars or 7 to
20 vertical bars.

CROSS HATCH GENERATOR: The Model
TV-50A Genometer will project a cross-
hatch pattern on any TV picture tube.
The pattern will consist of non-shifting,
horizontal and vertical lines interlaced to
provide a stable cross-hatch effect.

7 Signal Generators in One!

vV R.F. Signal Generator for A.M. V Bar Generator

v Cross Hatch Generator
vV Color Dot Pattern Generator

vV Marker Generator

This versatile All-Inclusive GENERATOR Provides ALL
the Outputs for Serviang:
A.M. Radio - F.M. Radio « Amplifiers + Black and White TV
. Color TV

VARIABLE AUDIO FREQUENCY GEN-
ERATOR: In addition to a fixed 400
cycle sine-wave audio, the Model TV-
50A Genometer provides a variable 300
cycle to 20,000 cycle peaked wave
audio signal.

DOT PATTERN GENERATOR (FOR COLOR TV)
Although you will be able to use most of your
regular standard equipment 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-50A will enable

you to adjust for proper color convergence.

MARKER GENERATOR: The Model TV-50A includes all the most
frequently needed marker points. The following markers are pro-
vided: 189 Kc., 262.5 Kc., 456 Kc., 600 Ke., 1000 Kc., 1400 Kc., 1600
Kec., 2000 Kc., 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc., 10.7 Mc., (3579 Ke.
is the color burst frequency).

The

Model TV-50A comes
futely complete with shielded leads
and operating

. 54750

instructions. Only

USE APPROVAL FORM ON NEXT PAGE p

We invite you to try before you buy any of the models de-

'NO INTEREST OR FINANCE CHARGES

scribed on this and the following pages. If after a 10 day
trial you are completely satisfied and decide to keep the
Tester, you need send us only the down payment and agree
to pay the balance due at the monthly indicated rate.

MOSS ELECTRONIC , INC.

146 PRINTED IN U.S.A.
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ADDED!

1f not completely satisfied, you are privileged to return the
Tester fo us, cancelling any further obligation.

Dept. D-600 3849 Tenth Avenue, New York 34, N. Y.

POPULAR ELECTRONICS
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TRY FOR 10 DAYS

before you buy! t €1 it satisfactory pay in easy, interest free,

monthly payments. See coupon below.
I TSNS T as T Tk T S TE D D D ST R S A .

A truly do-it-yourself type

STER

TEST ANY TUBE IN
10 SECONDS FLAT!

Turn the filament selector switch to
position specified.

UPERIOR'S NEW MODEL 82A

Insert tube into a numbered socket as
designated on our chart (over 600
types included).

@ Press down the quality button—

THAT'S ALL!

Read emission quality direct on “BAD-
GOOD” meter scale.
Stecifications
« Tests over 600 tube types
« Tests 0Z4 and other gas-filled tubes

Model 82A — TUBE TESTER . . . Total
Price $36.50 — Terms: $6.50 after 10
day trial, then $6.00 monthly for 5
months if satisfactory. Otherwise return,
no explanation necessary,

Production of this Model was delayed a full year pend-

ing careful study by Superior's engineering staff of this « Employs new 4 meter with sealed air-damping chamber resulting in
new method of testing tubes. Don't let the low price s telibiatinnlesslieadings
mislead you! We claim Model 82A will outperform simi- « Use of 22 sockets permits testing all popular tube types and prevents

possible obsolescence
» Dual Scale meter permits testing of low current tubes
« 7 and 9 pin straighteners mounted on panel

lar looking units which sell for much more—and as
proof, we offer to ship it on our examine before you
buy policy.

. . - All sections of multi-element tubes tested simultaneously.
To test any tube, you simply insert it info a numbered i on y

socket as designated, turn the filament switch and press « Ultra-sensitive leakage test circuit will indicate leakage up to 5 megohms.

down the quality switch—THAT'S ALLl Read quality Model 82A comes housed in handsome,
on meter. Inter-element leakage if any indicates auto- Bt e legs tirched Texon case. $ 50
matically. (Picture Tube Adapter available for $5.50
additional)
Weinvifeyou1oirybeforeyou L B N N B N B N B N B B B B B B N N &N N N B &N N B _§B N N §NS§

buy any of the models described
page and the follcwing pages.
If after a 10 day trial you are MOSS ELECTRONIC, INC.
Dept. D-600 3849 Tenth Ave., New York 34, N. Y.

completely satisfied and decide
to keep the Tester, you need
send us only the down payment
and agree to pay the balance
due at the monthly indicated
rate.

NO INTEREST

Please send me the units checked on approval. |If completely satisfied | will pay on the
terms specified with no interest or finance charges added. Otherwise, | will return after
a 10 day trial positively cancelling ail further obligation.

——— [] Model T6.............. Total Price $26.95 [ Model 82A.......... Total Price $36.50
oR FINANCE $6.95 within 10 days. Balance $6.50 within 10 days. Balance
e $5.00 monthly for 4 months, $6.00 monthly for 5 months.
CHARGES ADDED! ] Model TV-50A...Total Price $47.50 (] Include Model B2A Picture
N letel isfied $10.50 within 10 days. Balance Tube Adapter at $5.50.
not completely satistted, you $6.00 monthly for 6 months.
are privileged fo return the Tester
to us, cancelling any further ] Model 77.............. Total Price $12.50 ) Model 80............. Total Price $12.50
obligation. $12.50 within 10 days. Balance $12.50 within 10 days. Balance
%6.000 monthly for 5 months, $6.00 monthly for 5 months,
SEE : THER AT I 05060000600 0000460000400066000663006609506000666009900006000880000000005
SIDE AdAress . ... ... o e i e e e SRR
CUT OUT AND MAIL TODAY! ’ city ... I Zone.......... State.............
Al prlces net. F. O B..N. Y. C.

(e _ conmery - Y v v
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SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO € 0.D.

:———————_—————————-

i, WVACUUM TUBE VOLTMETER

Model77
WITH NEW 6’ FULL-VIEW METER

Compare it to any peak-to-peak V. T. V. M. made by any other manufacturer at any price!
micro-ampere meter is isolated from the

( Model 77—VACUUM TUBE VOLT- |

METER. . Total Price. .. .$42.50
Terms: $12.50 after 10 day trial, then

e Extra large meter scale enables us to print
all calibrations in large easy-to-read type.

o Employs a 12AU7 as D. C. amplifier and
two 9006’s as peak-to-peak voltage rectifiers
to assure maximum stability. e Meter is
virtually burn-out proof. The sensitive 400

AS A DC VOLTMETER: The Model 77 is In-
dispensable in Hi-Fi Amplifier servicing and
a must for Black and White and color TV
Recelver servicing where circuit loading can-
not be tolerated.

AS AN ELECTRONIC OHMMETER: Because
of its wide range of measurement leaky ca-
pacitors show up glaringly. Because of its
sensitivity and low loading. Intermittents
are easily found. Isolated and repaired.

AN AC VOLTMETER: Measures RMS
values if sine wave, and peak-to-peak value
if complex wave. Pedestal voltages that de-
termine the ‘‘black’ level In TV recelvers
are easlly read.

measuring circuit by a balanced push-pull
amplifier. ¢ Uses selected 17/ zero tempera-
ture coefficlent resistors as multiplers. This
assures unchanging accurate readings on all

ranges,
SPECIFICATIONS

¢ DC VOLTS—0 to 3/15/75/150/300/750/
1,500 volts at 11 megohms input resistance.
¢ AC VOLTS (RMS)—0 to 3/15/75/150/
300/750/1,500 volts. ¢« AC VOLTS (Peak to
Peak)—0 to 8/40/200/400/800/2,000 volts.
¢ ELECTRONIC OHMMETER—0 to 1.000
ohms /10,000 ohms /100,000 ohms/1 meg-
ohm/10 megohms /100 megohms /1,000 meg-
ohms. « DECIBELS: -10 db to + 18 db,
+ 10 db to + 38 db, + 30 db to + 58 db.
All based on 0 db = .006 watts (6 mw) into
a 500 ohm line (1.73v), ¢« ZERO CENTER
METER—For discriminator alignment with
full scale range of 0 to 1.5/7.5/37.5/75/
150/375/750 volts at 11 megohms input re-
sistance.

$6.00 monthly for 5 months if satis-

t factory. Otherwise return, no explclnclJ Comes complete with operating instructions, Probe leads, and stream-

$ 2 50
lined carrylng case. Operates on 110-120 volt 60 cycle. Only .. ....

SUPERIOR'S NEW MODEL 80

20,000":“ALLMETER

THE ONLY 20,000 OHMS PER VOLT V.O.M. SELLING FOR LESS
THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES:

» 6 INCH FULL-VIEW METER provides , 7 D.C. VOLINECIEICATIONS:
large easy-to-read calibrations. No squint- -C. VOLTAGE RANGES
ing or guessing when you use Model 80. (At a sensitivity of 20,000 Ohms per Volt)

»» MIRRORED SCALE permits fine accu- 0 to 15/75/150/300/150/1500/7500 Volts.
rate measurcments where fractional read- 6 A.C. VOLTAGE RANGES:
ings are important. ( At a sensitivity of 5,000 Ohms per Volt)
»# CAPACITY RANGES permit you to ac- 0 to 15/75/150/300/750/1500 Volts.
curately measure all condensers from 3 RESISTAVCE RANGES:
.00025 MFD to 30 MFD in addition to the 0 to 2.000/200.000 Ohms. 0-20 Megohms.
standard volt, current, resistance and 2 CAPACITY RANGES:
decibel ranges. ,00025 Mfd. to .3 Mid., .05 Mfd. to 30 Mfd.
HANDSOME SADDLE-STITCHED CAR- 5 D.C. CURRENT RANGES
RYING CASE included with Model 80 0-75 Microamperes, 0 to 7.5/75/750
Allmeter at no extra charge enables you Milliamperes, 0 to 15 Amperes,
to use this fine instrument on outside 3 DECIBEL RANGES: — 6 db to <+ 18 db.
calls as well as on the bench in your shop. + 14 dbto -~ 38 db -+ 34 cbto 4+ 58 db
Model 80 Allmeter comes completie with uperatmg instruc- 9 W
tions, test leads and portable carrying case. Only
ranges operate on seif-contained bat-

RY FOR 10 DAYS::"::
THEN if satisfacter
teries.

’-----m----------------------

”"’1

FIRST CLASS
Permit No.61430
New York, N. Y.

tion necessary.

Model 80 ALLMETER : P

Tolal Price .. . : $42 50
Tarms: $12.50 after 10 day trial, then
34.00 monthly for 5 months if satis
factory. Otherwise return, no explana-
tion necessary

NOTE: The Ime curd is used only for
capacity measurements. Resistance

pay in easy, interest free, monthly
payments. See coupon inside.

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 to
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.)

NO INTEREST
OR FINANCE
CHARGES ADDED'

¥ not comple?ely suhsf‘ed, you
are privileged to return the Tester
to us, cancelling any further
obligation.

SEE OTHER
SIDE

CUT OUT AND MAIL TODAY!

BUSINESS REPLY CARD
No Postage Stamp Necessary if Mailed in the U.S.

2

VIA AIR MAIL

POSTAGE WILL BE PAID BY —
MOSS ELECTRONIC, INC,

3849 TENTH AVENUE

. NEW YORK 34, N.Y. e — I

AT T AV e
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