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why build a high fidelity
turntable like a battleship ?

A high fidelity turntable, like a battleship, must be rugged, heavy, massive
. . . yet easy to control. Both must be completely dependable, smooth in
performance, and quiet in operation.

52 POUNDS OF LISTENING PLEASURE

Imagine the pound by pound advantages found only in Gray's turntable
assembly designed exclusively for High Fidelity recordings:

® A Y4 steel motorboard for complete rigidity.

® A 23 Ib. flywheel action turntable with o 4-inch tapered bearing that
positively eliminates wobble forever.

® A turntable and motorboard assembly that is 10 times the mass of the
motor, prevents the transference of all mechanical disturbance.

For the gentle touch, Gray's floating action, Viscous Damped Tone Arm, and
the novel cue light for accurate starting groove location, add the ultimate
in operating enjoyment.

Be assured you are obtaining maximum performance from 'your High Fidelity
system. Only Gray has a turntable "built like a battleship”. Styled by one of
the country's leading designers, this unit adds a note of distinction to any
surroundings. The standard finishes are pebbled gray, red, green, or yellow.
Deluxe models are available in mahogany, walnut, and blonde.

Write for more information
or see your local dealer.

Models $89.00 to $169.50 depending
upon the completeness of assembly
and choice of motor.

GR“CH & DEVELOPMENT COMPANY, INC.
Manchester, Connecticut

Subsidiary of The Gray Manufacturing Company

WWW akherieaniadiahictary com
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| WILL TRAIN YOU AT HOME
FOR GOOD PAY JOBS IN

\

-i-' _
1‘ “ : ).£. SMITHhas trainedimore men for Radie-Telewsion
'y L 4 thon any ofher man. OUR 4Dth YEAR.

| TRAINED
THESE '"MEN

"Started w0 reduir sets six
" months £{t-r enrolling.
- iEarned R o §15 a week
| in spare time.”'—Adam
NKramlik, Tr., Stnneytown,
LA - .4 Pennsylviiia

‘Up to cur necks in adin-
Television work. Fou other i

NRI men work hem. Am

appy _with my
‘Glen” Peterson,

-~

f?;;ikf i 2y j
A

Int., Canada,
“Am dcing Radio and
Televisicy Servicing full

t ..} time. Naw have my own

shop. | owe my success to
‘g’. N.R.1."- Curtis Stath, Ft.

A Madison. Towa.

“Am with WCOC NR
course can't _be bezt. N
trouble passing lst cass
Radio-phone license exam.’

—Jesse W. Parker, Meri-
dian, Mississippi.

“By the ime [ graduated 1
ha{paid for my course, a
* car and testing 2quipment,

w H "

’L—, i Can serviee toughest jobs.
o —E. J. St-eitenberger, New
- ¢ Boston, Ohio.

AVAILABLE TO

VETERANS

UNDER G.l. BILLS

i

L

;'_‘

POPULAR ZLECTRONICS is
53 t 34 E, I

Lake St.,

America’s Fast Growing Industry Offers
You Good Pay—Bright Future—Security

Training plus opportunity is the
PERFECT COMBINATION for
job secvrity, good pay, advance-
ment. In good times, the trained
man makes the BETTER PAY,
GETS PROMOTED. Wlen johs
are scarce, the trained man enjoys
GREATER SECURITY. NRI
training can help assure you more
of the better things of life.

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

Keep your job while training. I
start sending you special booklets
the day you enroll, that show you
how to fix sets. Multitester built
with parts I send helps you make
$10, $15 a week extra fixing sets
while training. Many start their
own Radio-Television business with
spare time earnings.

My Training Is Up-To-Date

You henefit by my 40 years’ experi-
ence training men at home. Well
illustrated lessems give you hasic
principles you need. Skillfully de-
veloped kits of parts I send (see
helow) "bring to life” things you
learu from lessens.

arn by Practicin
with Parts |1 Sen

Mothing takes the place of PRACTICAL EXPERIENCE.
Thet's why NRI training is based on LEARNING BY
DOING. You use parts I furnish to build man
" J owmoen to Radio and Television. As part of my

cations Course, you build many circuits, including low power
.1 transmitter shown at left. You put it “‘on the air,” perform
# procedures required of broade

circuits
ommuni-

ast operators. With my Serv-
icing Course you build
modern Radio, ete.; use Mul-
titester you build to make
money fixing sets in spare
time while training. You
can stay at home, keep your
job, learn Radio-TV in
spare time at low cost. Mail
coupon for book showing
other equipment you build
, and keep.

1
Cﬁicago 1, 111. Eptered as secon

SUBSCRIPTICN RATES: One year U.S. and possessions, and Canada

March, 1956

countries $41.0

WWW akmrerieanbiadiahistary com

1blished ﬁon(hly by Ziff-Davis Publishing Company, William B, Ziff, Thairman of the Board
d class matter August 27, )
33.00; Pan-American Union Ccuatries $3.50; all other

-\
-l - g o -
Television Making Good Jobs, Prosperity — Even without Tele-
vision, Radio is bigger than ever, 115 million home and auto Radics
are big market for servicing. 2000 broadcasting stations use operators,
technicians. Government, Aviation, Police. Ship, Micro-wave Kelar,
Two-way Radio Communications for buses, taxis, trucks, R. R. are
growing fields. Television is m.oving ahead fast.

25 million homes now have Televisicn
sets. Thousands more are being soid
built. Good TV jobs opening up for every week. Get a job or have your own
Technicians, Operators, etc. business selling, installing, servicing.

Radio-TV Needs Men of Action—Mail Coupon

Without obligating you in any way, I'll send an actual
lesson to prove that my training is practical, thorough;
64-page hook to show gaed joh opportunities for von i
Radio-TV. Termns for NRI training are as low as %5 a
month. Many graduates make more in two weeks than total
cost of training, Mail coupon now. J. E. SMITH, Presi-
dent, National Radio Iastitute, Dept.6CD4, Washington
9. D.C. OUR 40TH YEAR.

About 200 Television stations are now
on the air. Hundreds of others being

MR. ). E. SMITH, President, Dept. 5C04,
National Radio Institute, Washington 9, D. C.

Mail me Sample Lesson and 64-page Book. FREE.
{No salesman will call. Please write plainly.)

Name

Zone
write in date
of discharge

State

1954 at tre Post Office, Chicago,
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Train for Better
Jobs in

2 |

GREAT OPPORTUNITY FIELDS

Conditions are changing. Many ‘“one operation’’ jobs that
have paid well will not last. Don’t be satisfied with o ‘‘no future’’
job. Whether 17 or up to 45 years of age, train the Coyne
way for a better job and a real future in ELECTRICITY or
TELEVISION-RADIO, fields thotoffer o world of opportunities.

YOU can TRAIN in great CHICAGO SHOPS

Train on real, full-size equipmant at COYNE where
thousands of successful men have trained for over 56 years
—largest, oldest, best equipped school of its kind—established
in 1899. No advanced education or previous experience
needed. TRAINING APPRCVED FOR VETERANS.

B. W. COOKE, President a5 N FOUNDED 1899
ELECTRICAL SCTHOOL

A TECHNICAL TRADE INSTITUTE OPEFRATED 'NOT FOR PROFIT
508 S, PAULINA STREET,. CHICAGO, Dept, 36-71H

ELECTRICITY 4 RACIO % TELEVISION % REFRIGERATION % ELECTRONICS

COYNE offers N

LOWCOST
Training in

Spare Time AT HOME

The future is YOURS in TV-RADIO!
A fabulous field—good pay—~ascinating work —
a prosperous future! Good jobs, or independence
in your own business!

Coyne brings you the first truly lower cost, MODERN —QUALITY Televi-
sion Home Training; training designed to meet Coyne standards. Not an
old Radio Course with Television ‘““‘tacked on”. Here is MODERN TELE-
VISION TRAIMING including work:ng knowledge of Radio. Includes
UHF and COLOR T¥. No Radio backgrouad ¢r previous experience needed.
Personal guidance by Coyne Staff. Practical leb
Guides to show you how to do actual servicirg
jobs—make money early in course.With Coyne
Television Home Training you pay only for
your training, no costly “‘put together kits”.

® A ;
ELECTRICAL SCHOOL

500 S. Paulina St., Dept. 36-HT7, Chicago 12
A TECHNJICAL TRADE INSTITUTE
OPERATED NOT FOR PROFIT

March, 1954

B.W. COOKE, President

kind. Established 1899.

WWW akherieaniadiahistary com

Coyne—the Institution behind this
training . . . thelargest, oldest,best
equipped residential school of its

in Great
Shops of COYNE

START NOW—PAY LATER—Finance Plan
and Easy Monthly Payment Plan. Also part-
time employment help for students.

Gef FREE Book
Send coupon for 48 page
illustrated book ‘‘Guide tg
Careers in Electricity and Tele-

vision-Radio.’’ No cost; no
obligation; nosalesman will
call. Get vital facts now !

e ———————-

B. W, COOKE, President
| covNE ELECTRIEAL ScHOOL
| 500S. Paulina S¢.,Chicago 12, I11., Dept. 36-7iH

Send BIG FREE book and details of your

training offer. This does not obligate me and
| no salesman will call. I am interested in:

| [ Electricity [] Television-Radio
l Name S—

| Address.

| City___

SEND COUPON FOR FREE

BOOK .
and full details, = o O
including easy f oo
Payment Plan. : ;;;‘J.';Ién

No obligation, no
salesman will call.

COYNE ELECTRICAL SCHOOL
Television Home Training Div.
500 S. Paulina St., Chicago 12, Ill.,
Dept. 36-HT7

Send Free Book and details on Televi
Home Training. This does not obligate ms
no salesman will call.

Name_

Address
City St
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AN IMPORTANT NEW
CONCEPT IN EXTENDED
RANGE TAPE EQUIPMENT
FOR THE HOME MUSIC SYSTEM

Gentle
as a Lamb

with fast for-
a rd t
otec

“thln base"

tape.

VIKING.// 75 monaurat

PLAYBACK DECK...$59.95 5

PAY-AS-YOU-GROW in this fascinating new
magic of recorded tape. With VIKING, you
can add one unit at a time until vou have
complete professional quality, full-fidelity
playback and recording equipment . . a
high fidelity complement to your home music
system. Unbhelievably economical, too, for
components of this quality!

INSTALLS AS EASILY
AS A RECORD CHANGER

Start with the basic VIKING {f75 MONAU-
RALPLAYBACK DECK . .. linear tape trans-
port of exceptionally snmple design with
truly outstanding performance, actually op-
erating with less than 0.29% flutter or wow.
It features the revolutionary Dynamu head
for frequency response bevond any ordinary
tape equipment; 40 to 14,000 cycles within
3 dbh at 7.5 IPS.

Add the VIKING PB60 PLAYBACK PRE-
AMPLIFIER for exact NARTB equalization
and 55 db preamplifier gain,

As your needs and desires grow, vou can con-
vert this basic deck for full stereophonic
sound by the addition of simple, easily in-
stalled head assemblies. (A new VIKII\G
head assembly plays both “staggered” and
“in-line” tape.)

Add an erase head and a VIKING RT61
RECOR-PLAYBACK AMPLIFIER for su-
perb recording and dubbing. This unit is
designed for extended range recording, fea-
turing 70 ke hias, more than 60 db gain and
NARTB uqualizatmn

Buy vour tape system a unit at a time, or
buy it assembled and_tested in Monaural,
Binaural, and Record-Playback models.

YOU TAKE IT FROM HERE!

Order by model no. from your dealer.
Write for information.

VIKING OF MINNEAPOLIS

Dept. PE.3

istributed in Canada by Muslmart of Canada, 901 Bleury Sst., Montreal

EXPORT DIVISION: 25 Warren St.. k 7, N Y.
Cables: SIMONTRICE NEwW YORK (AII Codes)

ITEMS OF INTEREST

Magnetic Sound Camera. ... ... ... ..
Miniature Broadcasting System Assists Gunded Tour
Air Force Installs Portable Electronic Computer. .. ..
Secret Briefcase Recorder. ... . ................ di
“Baby’’ Neutron Generator Aids in Prospecting

for Oil . . ..
Ultrasonic Test Car. ............ r
Radar Search System.......... PO ~gee (R Y~
Electronic Professor. . ......... ... ... .......
High-Flying Hi-Fi. ... .. .. .....
Photocell Gives Instant Warning of Aircraft-

Engine Firete auiiiiaccne oo samacansa e (G500
Sound Waves Wash Clothes. . .. .. o1
Avudio Topics on Radio Show................. o
Talking “Flash Cards’’ Aid in Speech and

Llanguage Study . . . ........ ... o, .

NEW PRODUCTS

Household Weather “Brain”
All-Purpose AM Receiver................. B .
Hi-Fi TV Sound Unit. .. ........ SYTNe) ol e AR AR o T«
Improved 7” Tape Reel .. ........... ..
New Tuner Provides High-Fidelity AM and

FM BecBpdiom .vi! bo- ol anba o nsbminds Dog Do
Twin-Chassis Amplifier
Improved Wide-Range Speaker..................
Kit for Building a 20-Watt Williamson Ampfifier. . ..
Tone Controls Calibrated for Record Equalization. . .
Versatile Tape Recorder. . .

40
40
44
44
44

46
72
73

73

36
37
72
72

COMING NEXT MONTH
POPULAR ELECTRONICS

Radar on the Highway
The facts on “radar speed traps”’—how ac-
curate they are and how they are handled.

Electronic Realism at Disneyland
Equipment used behind the scenes at Dis-
neyland to produce realistic sound.

Transistor Projects for the Beginner
Part two of this series covers projects utiliz-
ing both n-p-n and p-n-p transistors.

Our Simplest Capacity Relay
Unlike other capacity relays, this one can
be preset and feft running indefinitely.

Make Your Own Electronic Thermometer
How-to-build-it project involving a thermis-
tor and a simple bridge circuit.

High-Fidefity Audio ® Kits ® Radio Control
® Short-Wave listening ® What's New ®
How It Works ® How te Make It ® How to
Use it ® Carl & Jerry ® Tips & Techniques

IN THIS MONTH'S

RADIO & TELEVISION NEWS

(March—Special Service Feature Issue)
Guided Missiles—Maintenance
Color TV Trouble in Black and White Sets
Transistor Servicing Precautions
The Art of Pulling a Chassis
Tube Inventory for Service Shops
Servicing Your V.T.V.M.

POPULAR ELECTRONICS
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1. C lone, 9.5, MA
President, Rodio-Tels vision
Troining Amociation.
Exscutive Directar, Pisrce

Aeoch o e LR o VETERANS - - NON-VETERANS

W Do You Want a BETTER
= JOB with MORE MONEY?

I will train you AT HOME in your SPARE TIME
for a top-pay lifetime job in TELEVISION

The world’s leading manufacturers, dealers and  of the names of just a few of the firms where RTTA-
service organizations employ men | trained. Even trained men are holding dJown good jobs with a
if you've never had any experience in the Televi- secure future —

sion-Radio-Electronics field, you'll recognize most .

LEARN BY DOING As part of your troining | give you BULIN
the equipment you need ta set up »

your own home loborotory ond prepare for o BETTER-PAY TV JOB.

You build ond kee> on Electromagnetic TV RECEIVER designed ond A

engineered to take ony size picture tube up to 21.inch. (10-inch tube ANADAIR ) » »
furnished. Slight extra cost for lorger sizes.) . . . also o Super-Het Radio 0 DIl ATIONA ABORATOR
Receiver, AF-RF Sicnol Generotor, Combination Voltmeter-Ammeter- -
Ohmmeter, C-W Telephone Transmitter, Public Address System, AC- : RILA AR | BiA
DC Pawer supply. Everything supplied, including all tubes. . PH( ADMIRA N 1

8 Tolephons Trrnimitier

I can do for you what | did for my hundreds of
sutcessful graduates. Many of the men | trained are
now their own bosses—making a wonderful living
in their own growing business.

You, too, tan win a glace in the booming Television-
{ Radio-Electronics induitry . . . earn big money as o
" trained TV Technicion , . . with my famous *‘Learn
by Doing” home study method.

Supes et & Combinelion Voitmo
Pede Racoiver SmmuiorDommrien

. Peblic Adtrrss Sprten
e
i .l It AEOF Siguel Granster ’

STUDY NEWEST DEVELOPMENTS ¢ o(

My training covers all the lotest developments in the fast-growing [Freer

Television-Radio-Electronics industry. You learn abaut FM — RADAR |1 sond you my new Lot

— COLOR TV — TRANSISTORS — PRINTED CIRCUITS, efc. ek et W s s BT MymiSchact, oy, (2o

CHOOSE FROM THREE COMPLETE COURSES R proved 15" Lt
<overing oll phases of Rodio, FM ond TY :nd,.;n:::“pli.u'y.;:::o' G. ! 5 " 5

1. Rodio, FM ond Television Technicion Course — no previous experience needed. :’hh:;"'y:v ':::' ':""g ywzt;:hs.?f:; ?:,:‘: w,“{

2. FM-TV Technidon Course — previous troining or experience in rodio required. top-pay job in Televi- discharge date on

3. TV Comeromcn and Studio Technicion Course — odvonced troining for men sion. (COUpOn

with Rodio or "V ticining or experience.
EXTRA TRAINING IN _NEW YORK CITY AT NO ExTRA costi i JNC KT

After you finish your home study training in Course 1 or 2 you can have RAOIO-TELEVISION TRAINING ASSOCIATION
; - h A B oo €3, 52 four 1o Sweat, Mew York 3. N. Y. [ |
two weeks, 50 hours, cf intensive Lab work on modern electronic equipment

at our associate resident school, Pierce Schoo!l of Radio & Television. THIS Deor Mr. Lane: Send me your NEW FREE BOOK, FREE
EXTRA TRAINING IS YOURS AT NO EXTRA COST WHATSOEVER! | sl i A O L E T

stond } em under na abligotion
FCC COACHING CCURSE EARN WHILE YOU LEARN (PLEASE PRINT PLAINLY)
Importont for BETTER-PAY JOBS Il Atmosi from the very stort of your course you con
requiring FCC Licensel You get this eorn extro money by repoiring sets for friends

Naome, ——Age.
troining AT NO EXTRA COSTI Top ond neighbors. Mony of my students eorn vp to . =

q . $25 o week poy for their entire troining with
TV jobs go to FCC-licensed spare time eornings start their own profitoble

ey Civy.
technicions. service business.

b AM INTERESTED IM;

Zone  _Srate

O Rodio-Fu.3¥ Techmicion Eourte | Write dischorge

Dadtio | olovision Wl xaining [ssociation, ¥ S5

Technician Covnse

52 EAST 19th STREET e NEW YORK 3, N. Y. s o o = = = =
licensed by the Scote of New York ® Approved for Veteran Training NO OBLIGATION!

March, 1956

WWW akhrerieaniadiahictary com



www.americanradiohistory.com

A world of
HOW-TO-DO-IT-WITH
TRANSISTORS

Information

Complete information — illustrations, wir-
ing diagrams, parts lists — for making
wransistorized timers, receivers, oscillators,
geiger counters, metal locators and many
other practical and useful circuits. Available
at your Raytheon Tube Suppliers or send
50¢ to Department P7.

RAYTHEON CK722 TRANSISTORS
ONLY 99¢

New low price puts transistors
within anyone’s reach. Available
only through your Raytheon Tube
Supplier.

R N

Excellonce en Eleclionies

RAYTHEON MFG. CO.

Recelving and Cathode Ray Tube Operations
Newton 58, Massachusetts

for only | &

the manual record player
your system can't outgrow!

THORENS

CB-33P with rated with costlier turntables
TONEARM ready for immediate installation

No matter how you improve your hi-fi system, you’'ll
never have to replace your Thorens Manual Player . . .
you've got the best to begin with! You'll save initial
costs too . . . for you'd have to spend more for a turn-
table that performs as well as the CB-33P. Has Swiss-
precision direct-drive motor; separate gear for each
speed. Preassembled tonearm with tracking weight angd
cartridge alignment adjustment; 2 plug-in shells.

Also turntables and changers. Write for details and
| = F) AND YOUR BUDGET"’

Music Boxes
swiss Hi-fi Components
MADE Spring-Powered Shavers
Lighters

NEW HYDE PAR

NEW YDRK

ANSWER RADIO

)
W

RADIO
SERVICE LIBRARY

] HERE IS LATE INFORMATION
IN A HANDY FORM FOR RADIO

AND TELEVISION REPAIRMEN,
SERVICEMEN AND STUDENTS

AUDELS T.V. RADIO SERVICE
LIBRARY — Over 1500 Pages —
1085 Illustrations & Diagrams,
1001 Important Facts & Figures on
ModernT.V.,Radio,ElectronicDevices
at your fingers ends. Highly Endorsed.

INCLUDES TRANSISTORS

& Transistor Circuits, Rectifiers,
Record Changers, P.A. Si;stems, Tape
Recorders, Phonograph Pick-ups,
F.M., Auto Radio; Radio Compass,
Short Wave, Radar, etec.

ASK TO SEE IT!
IT WILL PAY TO KNOW=

The Basie Principles — Construction =
Installation — Operation — Repairs =
il Trouble Shooting. Shows How to get
Sharp, Clear, T.V. Pictures,
Install Aerials—How to Test.
Explains Color Systems,
Methods of Conver-
] sion, Terms, etc. In-
i/ cludes Ultra High Fre-
i quency -- Valuable for

$6 Quicdeﬁndy geisrence
an ome Study. g

COMPLETE Get this Information for Yourself

2 VOLUMES 7 DAY TEST—PAY ONLY $1 MO,

| peeensannsees MAIL ORDER:cceeeseneeass

AUDEL, Publishers, 49 W.23 St.,New York 10, N.Y,
Mall AUDELS T. V., RADIO SERVICE LIBRARY (2 Volumes) $6 on 7 days
tree trial, If 0. K. | will remit $1 in 7 days and $1 monthly untll $6 is paid,
Otherwise | will return them.

Name—

Address- — — =

Occupation—

PE
Employedby

POPULAR ELECTRONICS
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A REVOLUTIONARY IDEA

‘.. .the greatest thing that has happened for music-lovers

since the introduction of long-playing records” — DEEMS TAYLOR

>
¥ > YOU GET A 12-INCH 33, R.P.M.
RECORDING OF A GREAT WORK OF MUSIC WITH AN
OUTSTANDING ARTIST, ORCHESTRA OR CONDUCTOR. . .

> ALWAYS ACCOMPANIED—AT NO
EXTRA CHARGE —BY MUSICAL
PROGRAM NOTES —THAT IS, A 10-
INCH RECORD OF COMMENTARY, FULL OF MUSICAL ILLUS-
TRATIONS, TG ENHANCE YOUR ENJOYMENT AND UNDER-

[F———| FOREXAMPLE

STANDING OF THE WORK

Music %Pp reciation ‘Records

H1s new idea, originated a
Tyear age by the Book-of-
the-Month Club, has a twofold
purpose: first, tc help you build,
systematically, a representative
collection of recorded music—
all the great works which are
recognized as keing necessities
in every “basic” record library;
and second, to enable music-
lovers (particularly where there
"are young persons in the fam-
ily) to increase their enjoyment
and understanding of thesc mas-
terpieces — and indeed, all the
music they hzar.

HEART OF THE IDEA —MUSICAL
ILLUSTRATIONS — The 10-inch
recording sensibly takes the
place of the time-honored
printed “pregram notes” — al-
most necessarily inadequate,
and usually impossible to follow
by persons who have had no
formal musical training. By con-
trast, this new idea now enables
the writer of program notes to
show you, by Faving a full or-
chestra demonstrate the main

March, 1956

features of the work, what to
listen for in order to get the
maximum enjoyment.

EVERY MONTH a great work of
recorded music, featuring some
of the world’s most distinguished
musicians, is announced and de-
scribed in advance. You let it
come, if you want it. If not, you
can reject it by sending in an in-
struction form, always provided.
When you decide you want the
work described, the 12-inch Per-
formance Record and the 10-
inch Musical Program Notes are
shipped together at a combined
price of $3.90, plus a small
charge for mailing expenses.

A DEMONSTRATION OFFER —
The two records by Leonard
Bernstein described at the right
will be sent you at once—with-
out charge—if you enroll now in
a trial subscription, and agree
to buy only two other Music-
ArpreciaTioN selections during
the next year, from among at
least fifteen that will be made
available.

LEONARD
BERNSTEIN

conducts

DVORAK’S
New World Symphony

AND ALSO PROVIDES THE
MUSICAL PROGRAM NOTES

BOTH RECORDS

Given to you
IN A TRIAL SUBSCRIPTION

—if you agree to buy two other Music-

Appreciation selections during the nextyear

=

PLEASE RETURN ONLY IF YOU HAVE A 33'5
R.P.M. RECORD PLAYER

Mr.
| Mrs,
Miss

MUSIC-APPRECIATION RECORDS R68-3
¢/o Book-of-the-Month Club, Inc.
345 Hudson Street, New York 14, N. Y.

Please enroll me as a subscriber to MosIc-
APPRECIATION Rrcords and send me, without
charge, the 12-inch 3315 R.P.M. Demonstration
Record of Dvorak's New World Symphony con-
ducted by Leonard Bernstein, together with
the 10-inch Musical Program Notes Record
written and also conducted by Mr. Bernstein. 1
agree to buy two MUSIC-AFPPRECIATION selections
during the next year. and I have the right to
cancel my subscription any time after buying
two selections.

ADDRESS.

Postal Zone No.
(03 ] o' S (f any) .. STATE............

WWW ammedaaanadiohietary com


www.americanradiohistory.com

What's new |

in magnetic recording |

Important News! If you own a tape recorder,
you’ll want to take advantage of the big savings
now being offered in magnetic tape. “SCOTCH”
Brand announces a major reduction in the price
of its famous No. 111 Magnetic Tape — from
$5.50 to just $3.50. You save $2.00 on every reel!
“SCOTCH” Brand Magnetic Tape No. 111 assures
you superior recording results . . . reel-to-reel uni-
formity . . . higher fidelity . . . and the exclusive
new ‘“‘Loop-Lok” reel for easier threading. No won-
der it’s the first choice of engineers here and in
almost every country abroad!

NEW TAPE! You’ll want to
try brand-new ‘““‘SCOTCH”’
Brand Extra Play Magnetic
Tape No. 150 on your own
machine. No. 150 offers 509,
more recording time on a
standard-size reel — with
super strength of DuPont’s
famous ‘“Mylar’’* plastic backing. Here’s
your chance torecord longer broadcast con-
certs, news events, family parties—with
only a minimum number of interruptions for
reel change. Enjoy this added convenience. ..
along with the brilliant fidelity you get only
with “SCOTCH” Brand.

**Mylar” is a DuPont registered trademark.

“Talking Letters’’—messages recorded on mag-
netic tape and sent to friends or relatives who own
tape recorders—make a wonderful and welcome
surprise. They're particularly appreciated by shut-
ins or those with poor eyesight. You'll find it takes
just a few minutes to record a friendly, personal
tape-letter (try listing beforehand the subjects you
wish to discuss)—and the cost of mailing is negli-
gible. Tape reels can be mailed across the country
for just pennies and require no special wrappings.

FREE BOOKLET! Learn how
to splice tape . . . make better
recordings . . . how to edit
and time tape reels by read-
ing ““You Don’t Have to be a
Recording Expert ...”’, a new
: 20-page booklet offered free of
cost. For your copy just drop a line to: Minne-
sota Mining and Manufacturing Company,
Dept. 1J-36, 900 Fauquier Avenue, St. Paul 6,
Minnesota.

The term* SCOTCH”’ and the plaid design are registered
trademarks for Magnetic Tape made in U.S.A. by
MINNESOTA MINING AND MFG. CO., St. Paul
6, Minn. Export Sales Office: 99 Park Avenue, New
York 16, N.Y.
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LETTER

FROM OUR READERS

Metal Locator Sensitivity
" T have been looking for a wayv to boost the
penetrating power of your metal locator (June,
1955, issue, p. 47).

Wittiam T. SHAw
Shreveport, La.

Sorry, Bill, but there’s no really simple way
of boosting the sensitivity of that particular
model. If you want to search down to 10 or 15
feet, it will require a locator similar to the Type
MA distributed by Fisher Research Laboratory,
1961 University Ave., Palo Alto, Calif.

Underwater Detector
® T need to search for fishing and hunting equip-
ment under water. Can I use your metal locator
(June, 19585, issue)?
M. D. Burr
Centralia, III.

Possibly vou could make use of this device, but
the difficuliies involved in waterproofing the oscil-
lator housing, search coil, etc., would be tremen-
dous. We wonld suggest contacting Bludworth
Mavrine, 92 Gold St., New York 38, N. V., for in-
formation on the Model UM L-2 underwaier metal
locator which was mentioned several times in Life
magasine.

12” Speaker in $2 Baffle

® T wonder if a 12” speaker will work in the $2

speaker enclosure described in your November
issue?

L. H. DWORETZKY

Valhalla, N. VY.

® My speaker is a G.E. 1201A. Can I use it in
the $2 baffle?

Joun B. KILLORAN

Flushing, N. Y.

® Anm interested in purchasing a G.E. 1203-A.

Could I design the enclosure one-third larger?
PETER Moop
Dallas, Texas

® How do I calculate dimensions for a 12"
speaker?

RicHARD YOUNGKIN

Meadville, Pa.

Please, fellows, we’re sorry! Next time we’ll
get a “universal” design for all sizes of speakers.
The $2 bafle was designed to be cut from a
single 4 x 4’ piece of Celotex. It will not hold @
12" speaker. Probably it can be designed one-
third larger, allhough we have no way of know-
ing how well it would perform. Look for a low-
cost 12" baffle in our next issue. Believe il or
not, i’ll work better than the labyrinth baffle.

Protect Bandspread Capacitor
B It might be a good idea to shield the variable
capacitor used in W1FSN’s article (“More Band-

POPULAR ELECTRONICS
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LEARN

AUTOM i O N
TELEVISION

RADIO - ELECTRONICS
FASTER and EASIER with the aid of

THESE TWO D.T.l.
"EXCLUSIVE FEATURES

Exclusive! DeVry Electro-Lob*, and
Home Movies Speed Training

Only wittv DaVry can you get the speed cnd snse
of training which the Ele:tro-Lab affords. Through
its transparent base you see both tap and
bottom of m circwit. Yau fallow any wiring
diagram plosecd/ undernsath. Cuts down
time-wasting solderirg! You use quick-
operating spring connectors. Understand-
ing of eac circuit is faster . . . better . .
by this method.

You see principles, too, with DeVry
home monies. You watch electrons on the
march; yes run the projector as slow or as
fast as yeu want. All this with many mod-
ern, easy-to-read, fold-out diagrams right
ﬂlongsndc resding maties, re-edited often
to { curment davel . You get
frequent consultation Thu! s why fraining
is so pracvical, so inveresting, so thorough,
at DeVry. *Trade-mark

2

Build, Use, a1d Keeg Your Own Equipment

To measure voltage and sesistance you'll need
a high-quality Vacuum Tube Voltmeter Yo
analyze pulses and waveforms of moderm: cir-
cuits, you"ll nzed a commercial-type S5-inch
Oscilloscgpe. Ne need to buy such expensive
equipmeni—you can build it—you know everyconnec-
tion In it. You Il wse it ali thraugh your 'rmmng, and in
a profitable e ectronic carser later. Let us give you all
the facts—prave fo you why DeVry training is better!?

FRE.E.' Get Free Informnation Folder.
Just Mci us the Coupon “One of America’s Foremost
Electronics Training

) Mm,N

)2 (.
= 25 Tecmm:il E]
“viags | [Stincte- B
P

Member of National Home S'udy Coun::l

DeVRY TECHNICAL INSTITUTE

CHICAGQ 41, ILLINOIS
FORMERLY
DeFOREST'S TRA

ING, INC.

March, 195&

HUH SRk

YACUUM TUBE BEe

VOLTMETER

OPPORTUNITIES ARE GROWING

Right this minute Avtomation is creeping up on many
unskilled jobs. Right now, the field of Automation-
Electronics, Radio, Television, Electronics has advanced
from last year—that’s why it's smart to insist on 1956-
model training.

You need training that's up-to-date, yet down-to-
earth . . . with y theories bed out of it,
but essential principles kept in it. A program that's
based on today’s practical problems. That's the kind of
training you need—the kind DeVry Tech offers you.

Why DeVry Tech Training Wins

Thousands of 0.T.1. men have finished their training, and
stepped out into good jobs—tfamiliar wnh the opuu'ing
principies of d: cial t, in step
with current commercial techniques. Thcy can do their
fobs because they have been doing something very
similar in DeVry training! Over 300 practical projects
developed from 16 shipments of equipment. They have
built their own instruments. They have learned from
highly-trained instructors who take a personal inter-
est. That’s why the DeVry methad is so much in demand.

NO PREVIOUS TECHNICAL
TRAINING NEEDED!

DeVry prepares you thoroughly, even though
you have never wired up a circuit; even
though you are not familiar with electricity.
You learn in your own homs, build your own

broad from room
to reom 1n yeur home. Earn while you train—
scores have paid for their course by servicing
TV ond Radio sets In their spare time, And
DeVryhelps you getstarted whenyou're trained.

Valuable information for men
subject to military service

D-VRV TECHNICAL INSTITUTE

4141 Belmont Ave., Chicago 41, ill.  Dept. PE-3-M

\\ 1 would like complete facts including 89 Ways

to Earn Money in Television-Radio-Electronics.”

Age.

Street

(PLEASE PmINT)

Apt

City

Zone State.

1021

D.T.1.'s training is available in Canada.
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FREE ==

tells you how to-SAVE 50%
on your test equipment costs!
46 EICO KITS & INSTRUMENTS to choose from},

5 PUSH-pULL t YACUUM TUBE
]
0SCILLOSCOPE : NOLTMETER

#4258

KIT $44.95 1 Wired $39.95 |
Wired $79.95 4
[}

: #
v KIT $25.95

For Laboralory Precision at Lowest Cost—
buy EICO!

1000 Ohms/Volt

MULTIMETER

#536
KIT $12.90
Wired $14.90

A
d $49.95

You build EICO KITS in I evening, bui~
they last a lifetime!

6V3& 12VBATTERY ELIMINATOR |

RF SIGNAL GENERATOR #320
S 7-'~,-.

XIT $19.95 Wired $29.95 + KIT $29. ired $38.95

EICO—perlormance-proved by TV manulac-
turers. electronic schools and over [00.000
servicemen! OVER V2 MILLION in use todayl

NEW! COLOR &'

NEW! 20-Watt Ultra-Linear

5-MC TV SCOPE !
#460 1 @

KiT $79.95 |

Wired $129.50 1

MAIL COUPON NOW. Prices 5% higher on
West Coast. Electronic Instrument Co.. Inc..

....... - .
Send FREE 1956 Catalog and name o
neighborhood EICO distributor. PE-3
NAMO ..o _
Address
City...

Occupation ................ R — s o -

spread with the SW-54", Dec., 1955) with a Mini-

box. This would reduce the drift caused by hand
capacity.

AL Kare, WNIGIS

Chelsea, Mass.

Saturable Reactors

® I think Mr. Katona (“Letters to the Editor,”

Oct., 1955) would be interested in reading the

book by Leonard R. Crow titled, “Saturable

Core Devices.” It is published by Scientific Book

fudblishing Co., 500-30 South 4th St., Vincennes,
na.

AE3 CHARLES NOLLE

NAS, Jacksonville, Fla.

Good Results with $2 Baffle
® This is a photp I snapped while my “assistant”
fitted together the $2 baffle. I am pleased with

the results and would like to see more material
on this level.

WELDON W. SHowS, JR.

Baylor University

How come vou built it as we said? Every-
body else wants to put in a 12" speaker (see
p. 10). Anyhow, we're glad you liked it. Look
for a great many more ideas on the how-to-do-it
level by our cost-conscious editors.

Inquiries? 2 ? ?
® T have obtained a transformer with the manu-
facturer’s number 52C204 on it. Please send me
specifications.
(Name withheld)

Many thanks for vyour high opinion of our
perceptive powers, but honestly Mr. , did
vyou really think we could answer this one?

Case of the Missing “R”
® In your “Carl and Jerry” (January, 1956, page
103), that emergency call QRR should have been
QRRR. Tell Mr. Frye that QRR now has a dif-
ferent meaning.

Dave Ebppremon, K5DIR
Dallas, Texas

Youw're right on the ball, Dave, for QRRR
would have been proper. It is the official ARRL
“land SOS” cull.

Increasing ““Regenode” Sensitivity
® Readers may be interested in my further ex-
periments with the ‘“Regenode” receiver (page 51

POPULAR ELECTRONICS
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Look over this list of career op-
portunities. ['ind the field where
Will

you be successful in it? Or will

you’ll spend your future.

you barely make a living? Here’s
a chance to find out! 1. C. S. will
send you absolutely free an up-
to-date brochure on the field that
interests you — including job in-
formation and 1956 opportunity
outlook. Mark and mail the
coupon today!
SPECIAL FREE OFFER
36-page book,
“How to Succeed.”
Authoritative career
guide filled with
helpful tips. Sent free
with brochure

to those who mail
coupon without delay.

Member, National
Home Study Council

IS |

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

INTERNATIONAL CORRESPONDENCE SCHOOLS

I. C. S., Scranton 9, Peniia.

BOX 766228, SCRANTON 9, PENNA.
Without cost or obligation, send me “HOW to SUCCEED"” and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson):

(Partial list of 277 courses)

ARCHITECTURE AVIATION CIVIL, STRUCTURAL _LEADERSHIP O Television Technician
and BUILDING O Aeronautical Epzmeenng Jr. ENGINEERING O Foremanship RAILROAD
CONSTRUCTION O Aircraft & Engine Mechanic O Cvil Engineering [ Industrial Supervision O Air Brakes [J Car Inspector

O Air Conditioning— Refrig.
0 Architecture

BUSINESS
O Advertising

O Construction Engineering
O Highway Engineering

O Leadership and Organization [J Diesei Locomotive
{ Personnel-Labor Relations O Locomotive Engineer

O Architeciural Interior 0 Bookkeeping and Accounting (] Reading Struct. Blueprints MECHANICAL O Section Foreman

O Building Contractor 0 Business Administration O Sanitary Engineering AND SHOP STEAM AND

O Building Business Correspond DO Structural Engineering [J Gas—Electric Welding DIESEL POWER

O Carpenter anid Mill Work O Public Accounting O Surveying and Mapping O Heat Treatment O Metallurgy [J Combustion Engineering

0O Estimating O Creative Salesmanship DRAFTING O Industria: Engineering [ Diesel—Elec. [J Diesel Eng's
O Heating [J Federal Tax O Aircraft Drafting O Industriai Instrumentation [ Electric Light and Power

[ Painting Cont-actor (7 Letter-writing Improvement (0 Architectural Drafiing [J Industriai Supervision (J Stationary Fireman

] Plumbing (1 Office Management [ Electrical Drafting [J Internal Combustion Engines (J Stationary Steam Engineering

O Reading Arch Biueprints
ART

O Cartooning

O Commerzial Art

[ Fashion illusk-ating

[ Magazine fliustrating

[ Show Card and Sign Lettering

0 Sketching ane! Painting
AUTOMOTIVE
[ Auto Boely Rebuilding
O Auto Elec. Tes hnician
[ Auto-Entiine Tune Up

[ Professional Secretary

O Retail Business Management

O Sales Management

O Stenographic-Secretarial

O Traffic Management
CHEMISTRY

[ Analytical Chemistry

O Chemical Engineering

O Chem. Lab. Technician

O General Chemistry

O Natural Gas Prod. & Trans.

O Petroleum Engineering

O Plastics

[0 Mechanicai Drafting

O Mine Surveying and Mapping

O Piumbing Drawing and
Estimating

O Structural Draiting
ELECTRICAL

O Electrical Engineering

[ Efectrical Maintenance

O Electrician [J Contracting

0O Lineman
HIGH SCHOOL

0 Cominercial O Good English

O High School Subjects

O Machine Design-Drafting
[ Machine Shop Inspection
O Machine Shop Practice
O Mechanical Engineering
O Quality Control

O Reading Shop Blueprints
O Refrigeration

[ Carding and Spinning

[ Cotton, Rayon, Woalen Mig.

[ Finishing and Dyeing

[ Loom Fixi'g D Textile Des'ing

O Textile Eng'r'g O Throwing

[0 warping and Weaving

O Sheet Metal worker MISCELLANEOQUS

0 Tool Design (1 Tootmaking (] Domestic Refrigeration
RADIO, TELEVISION [J Marine Engineering

0O Industrial Electronics [ Ocean Navigation

[ Practical Radio TV Eng'v’'ng [ Professional Engineering

[ Radio and TV Servicing O Short Story Writing

O Automotile O Pulp and Paper Making 0O Mathematics O Radio Operating O Tetephony
Name. Age_— Home Address
City_ Zone. State_ ___Working Hours AM toPM_____
Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd.,
0 Montreal, Canada. . Special tuition rates to members of the U. S. Armed Forces.
March, 1956 13
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Cat. No. PC-200

$9.00

without (ubes
(suggested net price)

Here's where
the fun begins!

LCentralab Ampec?®
3-stage P.E.C
Audio Amplifiers.

You can use them to build all sorts
of exciting, miniature projects —
pocket radios, mike preamplifiers,
signal tracers, portable megaphones,
phonograph pick-ups, hearing aids,
model controls—even stethescopes

Yes, sir, you can really have a
“picnic” with Ampec. It's the
highest form of Printed Electroni¢
Circuit and provides complete
electrical service from input to
output. Wiring, capacitors, resistor,
and tube sockets are bonded to a
single, master plate.

Even with tubes, Model 2 Ampec
is smaller than a book of matches.
Model 3 is smaller than a postage
stamp—and it has a tone circuit,
besides!

Ask your Centralab distributor
to tell you more about Ampec.
And send coupon for Booklet 42-142
with specifications and applications.

*Trademark

LEEL L L LTy

n N ¥.16558 :
®

A Division of Globe-Union Inc.
994C E. Keefe Avenue, Milwaukee 1, Wisconsin

Send me free Booklet 42-142.

Name

Address.

City. Zone  State L
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of the January, 1956, issue). I have found in
weak signal areas (broadcasting stations more
than 25 miles away) that increasing the value of
the screen resistor R2 from 33,000 ohms to 270,
000 ohms, and simultaneously decreasing R5 from
470,000 ohms to 270,000 ohms, will double the
sensitivity. Readers close to broadcasting stations
should not attempt this modification as it may
make the receiver unstable.
FraNnk H. TOOKER
Lakehurst, N. J.

Photo Flash Guns

" T am most interested in obtaining further infor-
mation on electronic flash gun circuits,
Max B. GraTzL
Santiago, Chile

% T would like to combine my photography hobby
with electronics, and am interested in building an
electronic flash unit.
ALBERT DEINER
Baltimore, Md.

We have nothing scheduled for the immediate
future on the topic of electronic flash guns. How-
ever, we strongly recommend that all readers in-
terested in flash guns read the January, 1956, issue
of our sister publicalion POPULAR PHOTOGRAPIIY.
Note especially the article by Bob Schwulberg on
electronic flash guns.

Garage Door Opener

® Can we see something new and unusual in a
radio-controlled garage door opener?

CarL CoNTI

Burlington, N. J.

The editors have never been too happy with the
garage door opener article published a number of
months ago. We are in contact with two designers
that promise some very interesting and novel ap-
proaches to this problem and hope to publish full
details within the next few months.

Wire to Tape? ?? ?
® Is there some way I can convert my console
wire recorder to a tape recorder?
Henry TooN
Cincinnati, Ohio

This conversion would appear to be a little too
extensive for the average reader even to coniem-
plate. It would mean revamping the mechanical
arrangement, and adding new record and erase
heads, as well as new bias supplies. Undoubtedly
it can be done, and we would like to see an article
on the subject. Any volunteers?

More “Phonogenic Music”

® T have just finished reading the Fantel article,
‘Selecting Your ‘Phonogenic Music’” (January,
1956, page 87), and find that it has really helped
me in getting the right type of records. I called
the record store to order the ones mentioned, and
I sure would like to sec a follow-up article.
GEORGE BoniTo
New Bediord, Mass.

That's fine, George. We liked those recont-
mendations ourselves. We'll take a look to see if
there isn’t a lot more to say on the subject. —30—

POPULAR ELECTRONICS
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time, money — makes you an

60% to 759% of all TV failures are
caZ:ed by f«ﬁtlty tubes. This amazing
new giant-sized “Detect-O-Scope’

tells you, at a glance, exactly how to
sget bRd tubes SR A S?‘zis- righted. Sells for $1.00 but yours

pert” TV trouble-shooter! Gives

YOURS FREE WITH THE FAMOUS MAN

AND

FIX TV e

Enables You to
in a Jiffy!

absolutely FREE on this offer!

AT LAST—a well-known
EXPERT tells you in
PLAIN ENGLISH how to
fix TV or radio sets! Right
from the very first chap-
ters you can start doing
simple repairs...and be-
fore you're HALF way
through the manual, you
can fix HALF the television
and radio sets that you en-
counter. In just a few weeks
you can start fixing your
own and friends’' sets ...
even start your own money-

the EASY way to FIX IT!
Why It's So EASY
John Markus, Associate Editor of
Electronics Magazine, spent FOUR
years making this one-volume manual
practical and easy-to-follow — even

McGraw-Hill’s Amazing Néw
Low-Cost Instruction Manual Skips
Hard-to-Understand ‘‘Theories’’

Is HOW-TO-DO-IT in PLAIN ENGLISH

Tells HOW To *‘Cash In"" ON THE
BIG DEMAND FOR RADIO-TV REPAIRMEN

Over 25 million TV sets . . . over
100 million radios! Make nice extra
money jusi fixing sets ror friends and
neighbors in your spare time . . . or
start your own full-time repair business.
Book tells exactly how to get
started; which tubes to stock:
how to make a service call.
Actually start fixing sets and
making money before you're
half-way through book.

—
March, 1956

” for the most ‘“unhandy” be-
ginner. A-B-C directions
and 700 clear photos, dia-
grams, and drawings show
exactly WHAT and HOW
to fix, step-by-step. Includes
everything you need to
know: where and how to
" buy tubes and parts; where
and how to get an official
circuit diagram of any set;
how to choose and use basic

Save Money on t 2 tub
Your Own Set ools; how to test tubes

Save $50 to $100 a

2 2 ear installing and
making business at home. ierviclng your ow;!n set. common TV con- |

NO complicated formulas! Book tells what to do trols:
NOT a study book! Deals if picture is blurred— “‘cures’ for com-
only with parts that go sgl“’vi‘d“:"‘i"td_ma‘,‘e mon TV and ra-
wrong in sets—tells HOW gr l;;acgkgﬁ “?33,:_ dio troubles ; how
to find the trouble — and ‘snow'—drifts—ete,

WITHOUT a tube tester;
how to use B8

simple

to fix loudspeak-
ers, phono pick-
ups, install and check an- [
tennas—and much more. §

P aaas
Amazing New TV'DET ECT-0-SCOPE’

e!

Spot Bad TV Tubes

i i i bes that
dentification numbers of tu

lmay be causing trouble; shows you
how to locate, check' and x'eplacve
them safely. 16x 21 inches: copy-

UAL DESCRIBED BELOW

PARTIAL CONTENTS

Mow to Remove and Replace Tubes e Testing Tubes
without a Tester
Supply Troubles ¢ How to Test and Replace Resistors,
Switelies,
Speukers ¢ I'hone Pickups ¢ Antennas und MUCH MORE.

Contrale,

______—_____'

FREE 10-DAY TRIAL COUPON
—

RIGHT AWAY

= —even if you never fixed a lamp or doorbell before!

e TUsing a Table Tester s Power

Condensers, Coils, Transformers

]
McGraw-Hill Book Co., Dept, PEL-3,
SEND NO MONEY | 327 west 41st St., New York 35, N. Y.
. I Please send me the big TV DETECT-O-SCOPE Chart I
Mail coupon below— ] FREE. with a copy of John Markus’ Television and
without money! When I Radio Repairing for 10 days’ FREE EXAMINATION.

book arrives try it out on

If not delighted,

1 may return book. pay hothing.

Otherwise, I will send only $1.95, plus few cents de-

your own or fxeighbors' Ilivery charges: then 3 monthly instaliments of $2.00 I
sets. See how simple and Ieach. The Detect-O-Scope Chart is to be mine tol

easy it makes nearly every
repair job. Make it pay I Name

keep FREE,

in any case.

for itself in 10 days or I i
don’t keep it. Mail coupon Address

NOW to: McGraw-Hill I (o} [ Ze—mn—

Book Co., Dept. PEL-3,
327 West 41st St., New I

PEL-3 |

Zone. State.

SAVE MONEY. Check here if enclosing $7.95 WITH
coupon. Then WE pay all delivery charges. Same I

York 36, N. Y. I_lo-day return privilege. (Ofer good in U.S.A. only.J

WWW ammerieaniadiahicstary com
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BANISH TRACKING ERROR with ‘
ORTHO-SONIC V4 TONE ARM

PAT.
FPEND.

NOW, GET PERFECT HI-FI PLAYBACK

SAVES RECORD LIFE. ORTHO-SONIC V/4 guides the
stylus (distortion-free) in a straight line...same
as original recording. Because of virtually fric-
tionless movement, tife of records and stylus is
extended far beyond present-day standards.

NO RECORD SCRATCHING. Arm itself is stationary;
swings away only when changing record. Stylus
easily set by slight tilt of arm; no scratching pos-
sible as In manual fumbling.

FITS ANY TURN TABLE. Because of radial move-
ment, arm may be set close to turn table...in any
compass position. Arm can be used with smallest
cabinet, yet plays any record including transcrip-
tion size. Anyone can install it in a few minutes.

10 EXCLUSIVE FEATURES. write for iflustrated
folder of ORTHO-SONIC V/4 Tone Arm showing 10
remarkable features. Name of your nearest dealer
will be furnished. Price, ONLY $44.50, postpaid.

ORTHO-SONIC INSTRUMENTS, Inc.
66A Mechanic Street, New Rochelle, N. Y.

NO FREE GIFTS! NO COUPONS!

KLIPSCH

B
&
. corner horn
sSpecker system
@ ; X7 o ¥
o e
@ ]

4 ]
A — '-

Designed and $
manufactured by the orig-
inator of the Klipschorn
speaker system, the Short-
horn is second only to the
Klipschorn system in per-
formance. Using coordi-
nated acoustic elements,
including filters, it offers
exceptionally smooth re-
sponse, free from distor-
tion. Back loading horn
extends bass range without resonance.

Available in kit form, with or without
drive system. Prices from $39 for the do-it-
yourself horn kit to $209 for assembled horn
with Klipsch Ortho 3-way drive system in-
stalled. Write for literature.

KLIPSCH & ASSOCIATES

HOPE, ARKANSAS

’......k_.

NO BONUSES EXCEPT THE

LOWEST TUBE PRICES

ALL TUBES UNCONDITIONALLY GUARANTEED FOR | YEAR Take your pick!
PRETESTED TUBES INDIVIDUALLY BOXED Any Assortment!

6ACT7 |  6BKS5 | 6SK76&T
6AGS 6BK7 65L7GT
6AG7 6BL7GT 6SN7GT
6AF4 65Q7
6AKS 6SR7
6T8
6Us
6V3
6VEGT
6CD6G 6WAGT
6AUSGT | 6F6 6W6GT
6AV5 6HEGT 6Xa
6AVE 6J5GT 6X5GT
6AXaGT 6J6 6Y6G
6AX5GT 6K6GT 7¢C5
6AHAGT 6LE 7C6
6BA6 654 7E7
6BCS5 6s8GT 7F7

12SR7

1978
19BG6G
25BQ6GT

3 a4
2
.
6BE6 65A7 7F8 125L7GT
6BG6G 6SH7 | TN7 125N7GT
6BJ6 6SJ7GT 12ALS 128Q7 ed.

BRAND NEW PICTURE TUBES 3

RCA ond DUMONT Licensed
12LP4 14.99 | 16RP4 17.00 | 19AP4A
14BP4 15.99 | 17BP4A 19.00 19DP43A
16AP4A 19.99 17HP4 19 00  20CP4
16GPa 20.99 | 17LPa 00 21ALP43A

Picture Tubes Shlpped F.O.B. Passaic, N

Quantity Buyers!
100 Tubes — $38.00

FREE POSTAGE on all prepaid
U. S. A, orders. 25c handling

\ charge on all orders under

TUBE MART DISCOUNT $5.00. 259 Deposit on all
C.0.D.'s. Subject to prior sale.

HOUSE Write for transmitter and special

The Lokpet Bldg. Passaic, N. J.

hurpase tube list.
PRescott 3-0330

POPULAR ELECTRONICS
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~-RADIO-
ELECTRONICS

Get the best!

Get National Schools’ SHOP-METHOD HOME TRAINING!

Start now! Why wait around for that raise or promotion
that may nevar come? Get started now in high-paying
TV-Radio-Electronics! National ScFools’ SHOF METHOD
Home Training preparss you for saccess-in a top-salary
job or in yeur cwn busness. You learn all three .. . Televi-
sion,Radio, Electronics...in one complete course. Cur Shop-
Tested lessons and manuals help ycu master all pnases in
shortest possible time! Send coupon, find out today!

WHY NATIONAL SCHOOLS LEADS THE FIELD

Located in the “Television Center” of the world, vur staff
is in close touveh with latest develcpments anc oppartun-
ities. We give vou personalized jok placement ass:istance.
We also give you confidential help with both techriczl and
personal protlems relating to_your training. We show
you how to make Part Time Earniags as you Prcgress.
Whether you live 30 miles away, or 3,000, you will always
be pleased with our prompt, friencly service!

DRAFT AGE? Our home training helps you achieve special-
ized ratings end higher pay grades if you go ir service.

——

30 MILLION TV SETS

need regular repair! Color TV
means more sets than ever be-
fore. NOW is the golden oppor-
tunity to cash in on this multi-
_billion-dollar industry.Or‘‘write
your own ticket” in broadeast-
ing, manufacturing,
and other speeial-
ized phases!

YOUR AGE
IS NO
OBSTACLE!

Send for

FREE LESSON!

‘“\ FREE BOOK & SAMPLE LESSON
\ will convince you!
\ SEND COUPON RODAY!

March, 195%

We send you this precision-tested Multitester! Plus parts
to build Oscillators, Receivers, Signal Generator, Contin-
uity Checker, Combination Short Wave and Standard

="

Broadcast Superhet Receiver. All

this equipment is part of your National Schools course.

NO EXTRA CHARGES!' Send~coupon for free books!
NATIONAL SCHOOLS, s i ™

world-famous technical

trade school. Now in our [l il

50th year! ! i i

TECHNICAL TRADE TRAINING SINCE 1905

LOS ANGELES 37, California - CHICAGO: 22 V/. Madison St.
IN CANADA: 811 West Hastings Street, Vancouver, B. C.

o APPROVED FOR G. I. TRAINING
o BOTH HOME STUDY AND RESIDENT COURSES OFFERED

MAIL NOW TO OFFICE NEAREST YOU!
{mail in envelope or paste on postal card)
NATIONAL SCHOOLS, Dept. R2G-36

4000 SOUTH FIGUERCA STREFET g 22 W. MADISON ST.
I LOS ANGELES 37, CALIFORNIA CHICAGO 2, ILLINOIS I

Please rush FREE BOOK, “My Future in Radio-Tele- |
vision-Electronics;” and FREE LESSON at once. I un- l
derstand there is no obligation, and no salesman will call.

NAME  BIRTHDAY 19 I
ADDRESS - S '
CITY __ ZONE STATE

[ Check if interested ONLY in Resident Training at Los Angeles.
VETERANS: Give date of discharge

|
L e e e e e o e e e e e e e i

WWW amercaaradioRietery com
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MONITORS CIRCUITS
WITHOUT ATTENTION

gz2z2

The Solutlon to Your Troublesome

“INTERMITTENT”” Problems!

/\ New ... for

= Television
and
Industricl

$"950

TRACER

STENY sIGNAL
,.yuuﬂ'"'"i

vEL 8

Model SL10

N,

Cd
Jee==_\ - MONITRON
SIGNAL TRACER
AND INTERMITTENT LOCALIZER

In servicing TV receivers, transmitters and similar
electronic equipment where the output signal does
not energize a sound producing indicator, a device
is needed o actuate visible and audible alarm in
case of a break in the signal path The Seco
MONITRON does just that and more!

Performs 4 basic functions:
1. Monitors circuits without attention

2. Monitors 2 circuits at once (on same or separate
chassis.)

3. Operates as a signal tracer
4. Makes point fo point gain measurements.

Another'Serviceman's Timesaver joining these
indispensable Seco Testers.

Model FB-4

GRID CIRCUIT FLYBACK CIRCUIT AND
TUBE TESTER ) INDUCTANCE ANALYZER
Your Jobber has 'em or write for information.

S ECO MFG. CO.

-@ | PENN AV M NNEAPOLIS, MINN.

|

. |

== t
Model GCT-5 :
'

HUDSON HAS 'EM!
COMPLETE PARTS KITS

for FEATURE PROJECTS
in this Magazine

We've put together FROM QUR
REGULAR STOCKS OF STANDARD
BRAND PARTS, complete kits as
shown in the parts lists of fea-
ture projects in this issue of
Popular Electronics. These com- <
ponents are all BRAND NEW,
FULLY GUARANTEED, and SPE-
CIALLY LOW PRICED FOR THESE
PROJECTS!

“THERMISTOR FIRE ALARM”
Complete Kit of Parts. .

“SIGNAL TRACING ON A LOW BUDGET”
Complete Kit of Parts. ... . Special

Spe;ial $I 39 5

$2595

EREC-TRONIC
MULTI SET KIT

Anyone can build! 15 circuits, 12
radio recenvers, signal transmltter
code practice unit. "Jiffy Clip"” Sys-
tem, no soldering. Complete with

‘ ™ batteries. .$19.95
L PLEASE INCLUDE
autwomzeo  racronr ummums 20% DEPOSIT WITH
C.0.D. ORDERS
H d Mall Order Dept. PE-3
24010 & uuvmo- ¢OIP 48 West 48th Street
(u(nol New York 36, N. Y.
' FREE BA’'s NEW 1956
) CATALOG
YESSIR-ITS THE
KING-SIZE CATALOG-
16¢ KING-SIZED (81 x10':) PGES
OFFERS MORE ITEMS PER PAGE--IT'S

EASIERTO USE...IT'S EASIER FOR
YOU TO ORDER

il COMPI.ETE
¥ Guipe 1o ¥
EVERYTHING
IN RADIO, TV,
“\ELECTRONICS

”100's OF
BRAND NEW \
ITEMS LISTED

||l HERE FOR THE |
\ VERY FIRST

DIy

| SINGE, 2_; ifi
Comphis Gugig G for ST
n mo"

INCLUDES '\
21 BIG PAGES
[ OF BARGAINS
1\ NOT FOUND IN |
\ ANY OTHER
CATALOG

Dept. PE-1012-14 McGee St.,

Kansas City 6, Mo.
O Send Free B-A Catalog No.

561.

State:............

POPULAR ELECTRONICS

WWW amerncaanadiohistary com


www.americanradiohistory.com

NOW...RCA trains you at home

to be an expert technician in
RABIO TV ELECTRONICS * TV SERVICING ° COLOR TV SERVICING

NOW THREE MOME STUDY COURSES
... prepared by instructors of RCA
Institutes in cooperation with techni-
cians, engineers, and training special-
ists of RCA. Clearly written . . . easy
to understand . . . the same high cali-
ber instruction as given in resident
classrooms of RCA INSTITUTES.

® COURSE |=—RADIO-TELEVISION
ELECTRONICS—starts you from the
ground up to 2 solid working knowl-
edge of electronics. Without any
previous expetience, you get a thor-
ough training in radio theory and
servicing techniques for AM, FM,
home and cax radios . . . plus an
introduction to the fundamental
theory and practices of television.

@ COURSE II—TELEVISION SERVICe
ING—prepares you to advance from
radio into the expanding field of tele-
vision servicing as a well-trained
service technician. If you have comr

leted Course I or are now working
In the field of radio or TV, Course 11
will show you the many special tech-
niques of trouble-shooting, aligning,
checking, and repairing modern black
and white TV sets.

RCA INSTITUTES, INC.

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

March, 1956

NEW TV KIT AVAILABLE WITH
COURSE [l—there is no better way
to learn than by doing and RCA
Institutes has developed a large-screen
TV KIT available to home study stu-
dents to build while taking Course 11.
It has the most modern up-to-date
circuitry, actually enabling you to
apply at home all the latest servicing
techniques.

#® COURSE 11I1—COLOR TELEVISION

SERVICING—covers all phases of

color servicing techniques. It is a
practical, down-to-earth course 11
color theory as well as how-to-do-it
servicing procedure. A natural move
“up” from Course II or for those
now employed in TV.

SINCE 1909, RCA INSTITUTES has
trained thousands for sucessful
careers in electronics. Many gradu-

RCA Institutes, Inc., Home Study PE-36 LS
350 West Fourth Street, N.Y. 14, N. Y.

Without obligation, send me FREE CATALOG on Home Study
Courses in Radio, Television and Color TV.No salesman will call.

ates have established their own paying
business. Now this opportunity 1s
available to you at home.

UPAY-AS-YOU-LEARN" PLAN . « «
you pay for one study group at a
time, as you progress through the
course. Tuition costs are amazingly
low. For full details, mail coupon.

A SERVICE OF RADIO CORPORA-
TION OF AMERICA—RCA INSTI-
7UTES is licensed by the N. Y. State
Education Department . . . recom-
mended by radioand television service
organizations.

SEND FOR
FREE
CATALOG
NOW

Address——

Plzase Print

City

-
|
|
|
|
l Name
|
|
|
|

WWW amerocaarnadiohietary com

__Zone——State
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UTAH 12 COAXIAL
SPEAKER

127 woofer-814” tweeter ideal

tor, 4 screw and 1 mast | with three

for any custom installation. In
l facmné sealed cartons. List ‘
price $25.
‘ now $11.50
p & Element Conical TV | famous make o T
ANTENNA KIiT YOLTMETER OHM WIRE for

VHF. A
Incl. 5’ mast. 60’ twin | 414", 205 accu- $19 val, $Iz
lead wire, 1 chimney | rate—800 micro- | 6” x 9" REAR
mount, 1 lightring arres- | amperes meter SPEAKER KIT

AC | Mounting. ;rri}l.

TRIC TE SYLVANIA RE-
equipped with PAIR KIT. Inc.
genuine neon flashlight head,
glow lamp. Tests screwdrivers,
loads from 9¢ to alignment tool
500 volts. AC or and case, with
DC with every $3 every order of
or more order. $25 or more.

standoffs, cwrent ranges, | hardware, 3-
with carrying | Wav ﬁwucn wll{x
T" ., List $13.45. | strap. Save now. | SPEANCE, 6!
A now $8.50 $11.32 Now $8:25
ZESSON T tndividually boxed. 1 year RTMA guarantee, Best
== brands available. Only a partial TUBE Listing,
1 Type Price| Type Price) Type Price| Type Price
A7 .59(7a8 .47
1B3GT 79 A8 .59|7as .55
L4 1 AB4 .45(778 .47
L6 51 AF4 .80|7A7 .45
LAg 57 AGS .52[7A8 .46
LB4 66 AHB .80|7BS .41
LC6 AKS .80|787 .43
LDS 57 LS .42(788 .47
LE3 .57 6AL7GT .70|7¢c4 40
LGS 57 ASS .50}7Cs .44
LH4 .66 ASG 2.00(1956 66
LNS .47 AS7G 2.25(19T8 .70
NSGT .55 AT6 .40|25A7GT_ 1.50
R4 .6 AUSGT  .70|25AVSGT .80
! RS .5 ue .431258G6
$4 .5 6AVS5GT +75|25BQ6GT 82
S5 .5} AXSGT .5 5 5
T4 5 B4G .9 3 2
us .5 6BA6 .49125Z6G6T 42
v 5 68CS .5 AS 48
x2a .6 6BESB +4613585 a8
D21 1.0 6BGEG 1.1 cs a8
| 2vaa 8 N7 l61|35L6G6T a8
2X2A .9 Q7 .4 wa 9
3D6 .4 g;a -: 35v4 4(:
3LF4 .69 d 5Z3 a
6BHG 53 SATGT  .50|3575GT .39
68J6 4 SC7 .50
S50BS 48
6BKS N4 Sh? .43 A
6BK7A .7 sh7 .45]50Cs
6BNS .5 SI7GT 45|soLe .48
6BLIGT .7 7 .50[s50L6GT .45 1
! FREE GIFTS! ‘
All purpose ELEC- Reg. §4.95 5-pe FREE GIFT COU- r
STER

PONS with every

free premium cat-

order. SEND for v’

alog.

Type List Price Our Price | Type
10BP4 ...519.95 $10.95 l17LpPa
12LP 5 13.95 | 19apPa

Dumont and RCA licensed CATHODE TUBES

e All brand new e One year guarantee e Partial listing
Discounts for the Quantity Purchaser

List Price Our Pric: ‘

34.00 $18.0
48.75 23.0
39.00 o4
47.00 22.0
40.75 24.00
36.75 17.95

TERMS: 259 deposit required on all orders, balance C.0.D.
.Q.D. charges send full remitiance plusvgosla e with

order. Aifl unused money refunded with order.

tube and parts list. Subject to prior sale.

St anley ELECTRONICS cons:

935 MAIN AVENUE - PASSAIC, N. J.

rite for free

Dept. PE-3 - 4 i GRegory 1-2498
PRSY e g —
G Do s

9

o e s URRRECE
v
R
W
o
e
e
ot

ANSWER?

S N O W

REMEMBER "AUDREY?”

Some time ago I saw a newspaper item about
a device called “Audrey.” It was supposed to
work with a telephone, What was it?

DON CAMPBELL
Utica, N. Y.

The name “Audrey” was coined by Bell Tele-
phone Laboratories to identify its “automatic
digit recognizer.” This was a sensitive device

that determined which of ten numbers from 1
through 0 had been spoken into an ordinary
telephone. It responded by flashing an appro-
priate light, as can be seen in the photo. At
the time that the development of this device
was announced, the Bell Labs people hoped to
use It in conjunction with their telephone dial-
ing operations.

THE LOWLY FUSE

A short time ago. I became involved in an argu-
ment with some engineers on the operation of the
“lowly fuse.” It all started over a 1/16-amp. fuse
in a 250-volt d.c. circuit. I had asked if a fuse
rated at 125 volts, 1/16 amp., would hold in this
same circuit.

It is my contention that a fuse will pass a deter.
mined amount of power. When this limit is ex.
ceeded, the fuse element heats, melts, and opens
the circuit. If the above is correct, would it not
follow that a 250-volt, 1/16.-amp. fuse would carry
1/8 amp. at 125 volts? Also, wouldn't a 125-volt,
1/16-amp. fuse carry 1/32 amp. at 250 volis?

A few of the engineers (university graduates)
stated flatly that I was wrong, but could not de-
finitely say why. One of them said that a fuse,
for all intents and purposes, has no resistance,

POPULAR ELECTRONICS
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WHICH OF THESE
weLL-paip JoBs* po ¥ OU wanr

JOB #1179
VHF AND MICRO-WAVE. Large oil company needs young man to serv-
ice micro-wave and VHF units. Must have FCC license. Oppor-
tunity for advancement.
JOB #1153
AIRLINE RADIO. Nationally known airline has openings for ground
2 radio operators. FCC License required. Many company benefits
plus opportunity for advancement.
ELECTRONIC MANUFACTURER. Leading producer of electronic equip-
JoB 71111 ment offers opportunities in the electronic and aviation electronic
3 field. Knowledge of basic electronic theory essential (FCC License
desirable).

MOBILE RADIO. Two-way communications company needs men for
JOB #1143 mobile telephone installation and maintenance. First and second
class FCC license holders only. Some travel. Many company

benefits.
*We certify that these jobs are currently available. Full details on these
and hundreds more will be sent on request.

YOUR FCC LICENSE HERE'S PROOF THAT CIRE TRAINEES GET JOBS LIKE THESE
AIRLINES INDUSTRIAL ELECTRONICS
AND C|RE DIPLOMA | replied to the Job Opportunities you “Upon my discharge from the Navy, |
. sent me an am now a radio operator used your Job-Finding Service and as a
Qualify you for the good with Ameri?:aln Airlines. Yodl; have my resglt i wasje;:;o;je;d bySNor'th Am(zarican
1 d Radi hegrty recjongn}gngptioré for your training A':ria't(iortn in electronic assembly (final
! -Fin b o
IObS in Electronics an adio an you{]agws lA Wrgighet,wég?tsville; Md. checkout Glen A. Furlong, Fresno, Calif.
WRITE NOW FOR CLEVELAND INSTITUTE OF RADIO ELECTRONICS
" CAl . SMITH, C 1ti »
COMPLETE INFORMATION [ 4900 cuciid Bide. onsulting Engineer P veland 3, Ohio

FILL OUT COUPON BELOW AND MAIL IT TODAY

GET ALL 3

e e

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk PE-10, 4900 Euclld Bldg., Cleveland 3, Ohlo

| want to know how i can get my FCC ticket in a minimum
of time. Send me your FREE booklet, ‘‘How To Pass FCC
License Examinations'' (does not cover exams for Amateur
License), as well as a Sample FCC-type lesson and the amaz.
ing new bookiet ‘‘Money-Making FCC License tnformation.’*
Be sure to tell me about your Teievision Engineering Course.

PLEASE PRINT CAREFULLY

NAME AGE
ADDRESS
SEC CONMERCIAL
CITY _ZONE. STATE

LICENSE Information

For prompt results, send airmail,
05 Special tuition rates to members of the U. S. Armed Forces,
s Electronic Training Available To Canadian Residents.

— = s

March, 1956 21
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and that the heating is caused by the mere
“presence” of the current. But he could not explain
how the “presence” of current in a very nearly
perfect conductor could cause the conductor (fuse
element) to melt. Apparently the resistance has
nothing to do with it, and the voltage applied to
the fuse is of no consequence (considering only
the fuse itself and not the circuit), except in ex-
treme cases where a high enough voltage would
arc across the ends of the fuse case.
D. ]. EARL
Montreal, Canada

Fuses are used in electrical cireuits for pro-
tection against excessive current, not voltage.
A fuse rated at 1/16 amp. will blow when more
than 1/16 amp. flows through i, regardless of
the voltage in the circuit. In general, the length
of the fuse—or the length of the fusible ele-
ment—is a function of the voltage. Greater
length is required for higher voltages to prevent
arcing across the fuse.

There is, of course, some power lost in the
tuse in the form of heat. It is this heat which
melis the fusible link when the fuse is over-
loaded. However, this power loss is a func-
tion of current only, and not of the circuit
voltage. A fuse has a finite resistance, al-
though very small, and the power consumed in
it can be calculated by the formula:

Power=I°R

where R is the resistance of the fuse in ohms
and 1 is the circuit current in amperes. Thus,

circuit voltage does not enter into the picture.

To answer your questions specifically: a
1/16-amp. fuse will blow if 1/8 amp. of current
flows through it; and a 1/16-amp. fuse would
not properly protect a 1/32-amp. circuit.

MODULATING C. W. TRANSMITTERS

I would like to know if any c.w. transmitter can
be turned into a voice transmitter by connecting
a modulator into the key jack. If so, which ones
may or may not be turned into voice transmitters?
If not, could you run a series of articles which
would tell how to build a different part of a Gen-
eral Class transmitter each month until one com-
plete transmitter is built?

FRANK DUNN
Cleveland, Ohio

Very few transmitters designed for c.w.
operation can be transformed into voice trans-
mitters by connecting a modulator to the key
jack. Transmitters which can be used in this
fashion are then known as cathode-modulated
transmitters. This is- not a preferable form of
modulation since it does not permit the opera-
tor to use the full power of his equipment. Plate
modulation is probably the most desirable and
widely used form of amplitude modulation.

We have had one of our staff members de-
sign a modulator for use with transmitters of
from 15 to 40 watts. An article describing this
modulator, and including a pictorial wiring dia-
gram, will appear in an early issue.

BROADCAST FIDELITY-

FINGERTIP SIZE!

Available only in the

e ilipstiK

In any sound installation where compact
size and highest quality are important,
the first choice is Altec’s M-20 “Lipstik”
Mircophone System. The proven quality
of this system has won wide acceptance
for laboratory acoustical measurement
as well as for critical medical and scientific
uses. Mounted in a rugged case no
larger than a lipstik, the Altec “‘Lipstik”
is the smallest quality microphone on
the market.

® 10 T0 15,000 CPS FREQUENCY RESPONSE

® 3-1/8" LONG; 0.6" DIAMETER

® MICROPHONE, BASE, CABLE, AND CONNECTOR WEIGH
ONLY § OUNCES

® PRINTED CIRCUIT BETWEEN TUBE SOCKET AND
MICROPHONE CORD TO MINIMIZE WIRING AND
FACILITATE TUBE REPLACEMENT

® OMNIDIRECTIONAL; IDEAL FOR TELEVISION BROADCAST,
INTERVIEWS

® M-20 SYSTEM INCLUDES MICROPHONE HOLDER,
POCKET CLIP, AND POWER SUPPLY

A SOUND REPUTATION SECOND TO NONE

ALTEC

LANSING CORPORATION

Dept. 3-P

161 Sixth Avenue, New York 13, N.Y.

22
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JACK AND CCNTROL BOX

STOCK NO 79c
Each

Get One More

for Only 1c

Yes, it’a true! Onder ane at only 79¢ and
get another for only ig. This handy Jack
and Control Box is a genuine Sigual Corps
No, BC-1368. A rare bargain for experi-
menters. A two plece cast aluminum box
‘1\4 x 414 x 214", Contains 2 phone jacks,
a 5 position rotary switeh with one spring
return position. an eleven contact male and
female contact bourd with silver plated
terminals and 2 kncbs. Shpg. wt, 2—2 lbs,

New_ Typz 39/44 Tube

R. F. Amplifier Pentode
6.3 JYoHs—.3 Amps

srocx No. 5 ¢
EACIH

Sold Only in Factory
Sealed Carion of 50...$2.50

Brand new in ariginal factory packing.
one tube to a cartem, to a case, Slock
up on this ltegul‘n ‘&.80 list tube at a
nickel a plece foerured by Tung-Sol,
RCA and Geuernl Eluc\nc Shpg. wi. car-
ion 5 lbs.

Stock No. $ 27 5

TE-80

A must for servicing

new serles filament TV
sets. Automaticaliv cherks
all  filament.

ine ludinﬁz
CTU

continuity and  volage
tester too. Simple to use.

Just plug tube
into tester. if neon lignt glows, filament is
good. In factory packed cartoons. Shpg, wi.
2 lbs.

"GOLDEN;GATE” 8" SPEAKER

With *'Whizzer'*
Sound Disperser

STOGCK NO. S:229 $495

List Price $12.50
Olsen’s Price, Ea.

2 for $9.50
Zold lacquer.

Finely finished iv al Deal-

ers, order Lhese speaxers for imstallation
where space is a_ iaetor. Will outperform
many 127 units. Emplovs two concentrical.

ly mounted cones for extremely smooth re-
production at high or low volume. Small
cone in center of larze cone is called a
*‘Whizzer” and proviles extended trehle
response, gowl overall bhalance and wide
dmpersmn angle. Kquipped with heavy Al-
nico 5 magnet and cover. Power handling
capacity 8-10 watts, Response 40-12,500
cps. Speaker cone 8” diameler, voice coll
8 ahms. Shps. wi. 5 lbse

METERS

DC Ammeter—Rerords Charging Rates
Choice of 2 Movements

sTock No. 49 C

10 AMP.
MAY BE ASSORTED
Brand New! Naw a alluh]e at less than
manufaciuring  cosl. urdy meters with
shock resistant mox:em-nt: Screw terminals

STOCK NO.
E-82
20 AMP.

and solder tugs. o7 Diameter. flandsome
ename finish. Chaice of 10 or 20 Amp
movenients. Scules in 2 colors, read OFF—
CHARGING—DANGER. supg. wi. 1 b,

£

March,

OLSON RADIO FOR GREATEST BUYS IN RADIO AND TV SUPPLIES

NEW CRYSTAL SET KIT

STOCK NO.
KB-1

$I5 KIT

New—Uses GE Germanium
Diode

Fasiiy a2ssembled by even a child in min-
utes, Contains variable iron core tuned coil
and knob. bypass condenser. variable padding
condenser. IN-64 General Llectric Diode De-
tector, phone clips and transparent hinged
case. Covers complete frequeticy range from
400 to 3000 KC which permits reception of
local weather stations, aircraft beacons, stand-
ard broasdeast. police calls, amateurs, aircraft
and many others. Uniyue desism still permits
complete coverage of standard broadeast only,
if desired. Supplied complete with all parts
and delailed illustrated instructions, less onl
wire and solde For hest results use head-
phones listed right, Shpg. wt, 2 Ibs,

COMPACT DRAWING SET

*  5.Piece Precision Construction

REG. LIST $3.00
99¢

STOCK NO. X-579,
SET
Speciail—3 Sets for $2.75

Pockel size drawing set for drafts.
men. eNngileers, luuent: und hobhy-
iste.  Contains 1 bow com-
pass with both runntt pen and pencil

attachments. 414" ruling pen with
black enameled handle, adjustment s
driver and lead box. parts except pen
handle are bright nickel plated. lloused in
felt lined twou tlup case. Shpg., wt. 1 1L,

q\.w/% g sTocK 9 9

x- 586

REG. LIST $1.95 e SPECIAL—3 FOR $2.50
Starulard sme outdoor knife has ean opener,
reamer, master hlade. and combination
cap lifte crewdxlvey olished razor sharp
sleel master blade. sc emll\callv heat treated
and hand edged. All riveled construction with
special Nuloy bolsters. Simulated stag han-
dle for easy and pon(lve mip. Size when
closed, 334" x 34" x 5%4”. Shpg. wt. 1

Sound Powered

Includes Headset
and Microphone

Stock No.
M-98 $3 SET

2 Sets for $7.50

RBrand New—original cost $30.00. No bate
terjes needed—self powered. Permits 2-way
talking up e 25 miles uver any two-wire con-
ductor. Each set contains a pair of sound
powered high impedance dvnamic headsels
with felt padded rulber cushions and leather
covered head-hand. Both microphone and eare
phones have cone diaphragms and are ex-
tremely rugged and sensitive. Units may bLe
removed from heuadsets tu make efficient high
powered miniature speakers. Useful for An-
tenna Installations whelu I)enmmz of antenna
is ecritical. Sheg. wt. 51

PRINTED CIRCUIT KIT

Stock No.
KB-27

EACH

covsiaL st &R

The latest marvel of clectronics—now you
can easily make your own printed circuits.
Includes enovugh material to make secveral
printed circuits of yvour own design. In addi-
tion. two circuit patterns are included to help
you learn the technlaues of printed circuitry.
}\u consists uf 3 cobper lammmed boards,

/‘* 4" one ench
7 9 Dxn pxhued cncuh socke
ha(‘kel e(c)mm, e(uhhm tray: tape resis
lets e N 52 dr for
terminal hol nd comnplete lllusn'\lunl in-
structions cxnlamlng theory use and construc-
tion. Shpg. wt, 3 lbs.

Ye-

PHILMORE TRANSISTOR
BATTERY RADIO KIT

STOCK o
a2 8582

Reg. $9.75—3 for $16.50

Germanium Diode crystal detector combined
with transistor audio amplifier stage to proe
vide toud. clear reception of vour lacal radio
stations. One single standard 114 Volt pen-
lite cell supplies all of the power and will
last almost indefinitely. Perfect gift. Special
high efliclency coil and variable condenser
assure sharp tuning, Designed for use with
double 2,000 ahm headphones (see helow).
Housed in an attractive plastic case—334” x
214" x 1lg”, Weighs enly 4 oz. with hat-
tery. Supplied with detailed. illustrated as-
sembly instructions, from which anvone can
build and complete this sel- within a few
hours. Solder. hookup wire. headphones and
bLattery not supplied. Shpg. wt. 2 Ibs,

2000 OHMS HEADPHONES
STOCK NO. X-542 ce...Pr. $1.95

INTERPHONE AMPLIFIER

STOCK NO.
AM-15
3
Spo9 | 3
EA. $5.00

BC-709. Brand new in
QOriginal cost $:32.00,

Signal Corps No.
factory sealed cartons.
Contains a wealth of valuable parts inctuding

x 2l x 87 alumibum case. 384 tube,
socket. condensers, lesnslms. 4 jacks, input
and outpul transformers. batlery folders, ete.
For operation on 2 H.l\hh;{ht cells and one
G710 Volt buttery. Ready o operate Or can
be rewired for many olber uses, Such as:
baby-sitter. amplitier. SW o receiver,
transceiver, crystal set audio amplifier, ete.
The polished alumlnum case alone is woith
more than the $1.99. Get yours—whiie they
last, Circuit diagram and instructlon buok
included. Shpg. wt. 5 lbs

TEPPER RELAY

Brand New-—Orig-
inal Cost $11.50

STOCK NO. SW-67

69¢
3 for $2.00

Here's an unusual
buy in a relay that will
smve many useful pur-
Se5 Contains 2 re-
lays. When current ls amllled to No. 1 Relay
@ lever engages a bhrass pistun which {s driven
along a precislon track, After truveling 114",
the piston aulomatically signals Relay No. 2
which returns piston 1o original starting posi-
tioil. Ideal for tripping lens shutters. operat-
:1ng micro switches, or moving any light ol)-

1y by remote control, Operates on 15
to 24 V DC. In lhmsn'\renL case, Size
4 x4x J” Shpg. wt. 2 lbs

Miniature Electric Motors

STOCK NO.
X-403 $|EA.

3 for $2.95

Ideal for operating
model cars, boats, remote
control devices, etc. Op-
erates on 3 to 6 Voltgs DC. Has 5 pole arma-
lure. bronze l)ean ngs. Alnico © magnet,
berylitum blushes dual shafts dia, 3/32".
Size: 114 x 34 x 84", Regular Price $3.93
eacn. Shpg. wt. 1 1b,

OW TO ORDER

Mail your order to 282 E. Market St.. Akron
8. Ohio. _Send remittance with order (add for
postage 5¢ for each dotlar’s worth mdened—
10¢ for each doilar’s worth if you are moi

than  1.000 mnes away). OLSON MEFUNUs
EVIERY CENT NOT USED. Or—send no money
—we’ll smp COD and you pay mait on
eXpPressm:

or. m‘erchandlse and posta
ALL MI'J(CHAN’DIS E 0007 GUARANTLLD
PLEASE—MINIMUM ORDER $5.00.

OLSON BARGAIN STORES IN:

CHICAGO-—623 W. Randolph St.
CLEVELAND-—2020 Euclid Ave.

PITTSBURGH—5918 Penn Ave.

MILWAUKEE—423 W. Michigan
BUFFALO—7 11 Main Street

SEND FOR NEW FREE CATALOG
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ALLIED’S

1956 ELECTRONIC

'SUPPLY GUIDE

Save on Everything in
TV, Hi-Fi and Radio

Send for the leading

| Unconditionally guaranteed.

FRENCH PLIERS !

Rockwell Tested |
Made to U.S. Govt. specifications.
alloy

Mecets Rockwell hardness test.
LINESMEN’S PLIERS I
drills hardened
the

Mirvor-polished heads. blued han-
dles, hand-honed cutting odges.
?_?57 inches. .§1.19] and_preci iotna "6t
. R sharpest, longest lasting cu nz
8inches.. 1.29' edge obiainable; will easily and
cleanly bite through nardwoods, |

e Special-

i

precision

apeans
f’

l ly made
r speed

i nn,a (2] drlllmg.
H / Insturdy

i Ve roll. Fine t

plastic tool

A plasties, aluminum, iron and
LONG NOSE with CUTTER PLIERS'me toughest steels. Uncondi- |
51 tionally —guaranteed for thou
§% inch..§ .89 sands of wrillings. Full jobberl
M‘ i 6 Y2 inch. 99 i Sne: b» 6ath from
8 inch . 1.19] 1)1 o |

Buying Guide to the Also available with Turned Down
g‘:rllglsel::‘gle;:ns:ggksrgf DIAGONAL SIDE CUTTER PLIERS :Sh ‘E‘k-ts to hlt“ml“d"al 9,_,5]
o pocket roll. .. ..., . ppd.
corders, TV accessc;rles Sinch., . .$1.09, _ __ |
Ham gear, PI;A ldtest & inch 1.19 |
instruments uilders’ o
kite, parts, tuber, tools SR : 60 Pc. Set Wire Gauge |
and_books—everythin gy pien faor
in Electronics at )l,owes% % ‘ | ‘f'ﬂe_nnd_hid:'g____ CHRDME VANADIUM DRILLSI
324 PAGES prices! Write for your | SOLID BRASS |
o
FRE ) Top ality h"h test
i packed withvalve ' EE COPY today. " IPOCKET SLIDE CALIPERS| Chroims Vanddigh
. ALLI E D RA DI o One of the handiest A | £n "G:’egdh t(‘"[“;;‘lg‘sg{
G and most accurate in- é gects. “d°°d7 p]ﬁ“'c
E L = struments made. Of | IPrecnsmn m&mﬁ" Il;‘n;]znllagtjlrx;‘z
= - || nignly potished brass, Ei Icmtmf{ . Guaranteed to
Z ALLIED RADIO CORP Dept 79-CC-6 || lacaversa “toraura: | Dae venrs of saustaction, 60! |
100 N. Westarn Ave., Chlcugo 80, M. : v:'e]cl?]s.lo‘;-‘?ﬁznf:”:ﬁ;yo&: E(,} Iﬁ W ONL VEIUF ,,,,,
side reading, Graduated i
© [0 Send FREE 324-Page 1956 ALLIED Catalog | | thiriv-seconds snd - sixty- || 1 I plus 23 b & haa. [
g fourths of an i I Same set above available with
* Name % : T M) S T 5635:
£ y "y plus 25¢ pp. & hdlg
e Address § ‘ T o e e e T TR R |
£ Send check ar money order. If C.0.D. fee extra,
q | I Money Back Guarantee. I
E City. Zone State i SCOTT-MITCHELL HOUSE, INC.
E q | 611 Broadway N. Y. 12, N Y

G UEREN WS WD GO WERSEN COus

HIGH PAY CAREERS

IN ELECTRONICS — TELEVISION — RADIO

Await Men with COMPLETE Training!

advanced types of

3 PROVEN TRAINING PLANS

(Choose the one that fits your requirements)

1. HOME STUDY COURSE (with 9 kits of equipment)
—Qualifies you for diploma, FCC license, and a variety
of electronics jobs (or transfer into advanced resident
training).

2. HOME STUDY-RESIDENT COURSE (with 9 kits of
equipment) —Home study, followed by short period of
resident training. Qualifies you for diploma, FCC license,
and a wide variety of Electronics-TV-Radio positions (or
continue with advanced resident training). An accredited
technical institute curriculum.

3. FULL RES/DENT COURSE —Qualifies you for Asso-
ciate of Science (A.S.) degreec and top-pay employment
opportunities as Electronics Engineering Technician. Part-
time employment opportunities available for students while
training. An accredited technical institute curriculum.

24

Nationally-recognized, accredited Central training is designed to
get you into high-paying career positions in the shortest possible
tume. In addition, Central's °
each phase of training you complete qualifies you for a more im-
portant, hetter- -pay position.
qualitied for certain basic jobs. Then, wuh every additional training
phase that you complete, you qualify °

'Progressive Plan™ 1s so arranged that
In just a few short weeks you are

‘up the ladder” for more
positions. Central offers complete Electronics-

TV-Radio training leading to an Associate of Science degree, and
qualifying you as an Electronics Engineering Technician!

Thousands of Central graduates have been placed at almost every technical
level in the electronics industry. Free nation-wide placement service.

Don’t limit yourself! Ger the facs on Centrals complete
training that can take ynu just as far as you want to go in
the electronics technician field. Send coupon roday for FREE
brochure on your opportunities in Electronics.

Central offers courses

V E T E R A N S ! approved under G.l. Bill
CENTRAL TECHNICAL INSTITUTE

| Dept. A-36, 1644 Wyandotte St., Kansas City 8, Mo. |
| Tell me more about how you can qualify me for a high-pay Eiectranics career. |
| Name Age A
|
I Address Phone _ |
| City State I
|
[}

! If Korean veteran, give approximate discharge date

POPULAR ELECTRONICS

WWW amernacaanadiohietary com


www.americanradiohistory.com

132 PAGE ELECTRONIC
CATALOG

Packed with the largest selection of Electronic, Radio ond
T.V. Parts, and equipment, PA, Hi-Fi systems, tubes, an-
tennas, Transistor Kits, parts and components, Test Equip-
ment, new build your own kits, tools, books, Microscope,
drafting equipment, Binoculars, Telescopes, All Radio, v

and Hom supplies — ALL AT GREAT SAVINGS — For the
economy minded servicemen, deoler, engineer and fech-
nician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE
COPY T0-DAY.

RS LAB KIT

Y TO ASSEMBLE’’ TRANSISTOR DEV

1. SIMPLE RECEIVER 2. REGENERATIVE RECEIVER

3. CODE TRANSMITTER 4. LIGHT POWERED RECEIVER

5. CODE PRACTICE OSCILLATOR

Perfact for the beginner or advanced worker. Five circuits designed fo demonstrate
practicat transistor applications. Gain the practical knowledge of tronsistor application.
Interesting ond educational to assemble and test — and fun to use. Kit is complete with all
necessary parts for assembly-instructions-schematics-and pictorials. Less heodphone, scrap
metal, tape and solder.

KT-38 B Net11.95
Headphone-EC-1 . . ..Net 1.13
MS-273  New Supersensitive Earpiece . . ..Net 2.59

$50.00 — 1st Prize — 5 Additional Prizes of $10.00. Design your own Transistor Cir-
cuit: — and win vaoluable prizesl For the best new circuif sent to us based on Lofayette
Tronsistar Lab Kit, plus no more than $2.50 worth of odditisnal parts, Lafayette will oward
six prizes|

Firss Prize! $50.00 in merchandise — your choice from Lafoyette's big, new cotalogl
5 more prizes of $10.00 in merchandise of your choice from Lofoyette’s catalog. Entries
must use ports contained in Lafayette's Transistor Lab Kit plus no more than $2.50 in
additional parts. Entries should include schematic and parts list. All entries become the
property of Lofayette Radio. Contest ends &pril 30th, 1955.

NEW MINIATURE 2 GANG ? 3 . SUPER SENSITIVE
LR L e L./ DYNAMIC EAR PHONE
FOR TRANSISTOR CIRCUITS

ere is
Only 17 x 1” x Y2” — 2 gang for tron-
sistor super hetsl 10 to 208 mmf. on the
Designed specifically for lo-power Tran-
sistor Circuits, Increased sensitivity to

ant. section. 10 to 100 mmf, on the cut

oscillator section! Self contained varioble
give needed volume from low-output cir-
cuits. Metal frame slips over ear — can't

trimmers, Tunes -through 180°. Entirely
enclosed in o transparent plostic cosel The
fall off — can't slip out, Impedance 3000
> ohms. DC resistance 1000 ohms. Camplete

| smallest complet® 2 gang varioble for super hets in the worldl
Offers unlimited possibilities to the experimenter.
MS-270 ... Net 1.95

MS-274 single gz.;x condenser Capacity 10 to 865 mmf. Net 1.25 & 5 e

MATCHED For Minioture 2 Gang Yeriable Cond. | 7 ;I.:‘ch'a ‘:' k“"d miniature plug and

“tolL SsEY [ MS-271 Osc. Coil . IEL Net .79 eda. atching [ack. sz 39
MS-272  Ant. Coil ..Net .95 e MS-273 . Net °

STOR POCKET RADIO
-— ]
Pacnor nfo & SV xils"x1Ve" Diastlc cife em: NEW YORKN.Y. | 100Sixth Ave.
This Two Transistor plus crystal diode radi (I ( T8 T e ARG
kit offers many surprises, utilizing a regener. - . br 5‘2 ] rdham nd
au&r‘e de‘lector clircuu wll:&rﬁnsr?rmerdcoupleld 0 e i > ‘2——— e
audio stage. gives you aln and excel-
Pen et Bl in alatant stations wits m ‘pﬂ"i‘"_- =
ease with more than ample earphone volume, ‘39"!“ ds
Kit comes complete with two transistors, Intlude postoge — s ass s
crvstal diode, loopstick. Argonne transistor 3 “0" ISt
audio transformer, resistoms, condensers, plas- with order s . edera -
tic case, etc, Including schematic snd in-
structions,
KT-68A Complete Kit less earphones,
e e

ms-260 Eewhsupelrd l"‘lor TD%:mtor lAFA""E RAD'O

ar one, ea or ral

ggg"gmv 8000 ohm, D.C. 100 SIXTH AVE.,NEW YORK,N.Y.

ohm

B3 Send FREE 132-Page Lalayette Catalog

This ‘‘almost human' X
radio, television, or any other uppliance on or
off, fully automatically. Will turn them on at

]
1
]
i
any desired pre-set tifne. €an be pre-set up | Name (]
tI:o 12 ;‘f“'ﬁs'dF“”'V“e c‘rys!tlal dial, 3 knog ]
ront, iameter, With mtg. rin
Dr_a’éket. % o ! 8 £an : Address
MS.82. for 110V/60 Cy AC 1
in lots of 6, ea. 3.45 ! City Zone. State———
singly,ea.’ 3.69 :
March, 1956 25
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Aﬂ(/t/ter

mportant contribution

to
HIGH FIDELITY
RECORD REPRODUCTION |

RV | |

REK-O-KUT
TURNTABLE ARM

In creating this new arm design, the
makers of the famous Rondine Turntables
have made an important contribution to
the advancement of quality in record repro-
duction, Notable improvements have been
achieved in tracking and in acoustical ,
damping with resultant lower distortion
and reduced record wear.

The more critical the listener, the more
readily he will recognize the significance of
this new arm development, and the more
enthusiastically he will welcome its supe-
rior performance,

Model 120 for records up to 12" .............. $26.95

Model 160 for records up to 16 .............

Both arms have interchangeable plug-in heads which
accept standard cartridges.

See your high fidelity dealer or write
for complete details to Dept. TC-27

MEmMsER

e, REK-0-KUT COMPANY
@') 38-01 Queens Bivd,, LIC. 1, N.Y.

Makers of Fine Recording and Playback Equipment
Engineered for the Studio — Designed for the Home |

26

it's easy...it's exciting

TO BE A HAM!

GREAT NEW BOOK:
TELLS YOU HOw

**So You Want to
Be a Ham"

by Robert Hertzberg
wabDJ

Know the thrill of being a Ham! Span conti-
nents, talk to people in foreign countries,
“‘chew the fat” with fellow hams, help in
times of disaster. This new book shows you
easier than ever before, how you can be a ham
rator. Gets you off to the best start—
shows you how easy it is to learn the code
and get your ticket; how to select equipment
at lowest cost; how to be an amateur equal to
the best; how to capitalize on ham knowledge
in military or civilian careers. Written by an
outstanding expert—practical, easy to under-
stand. 12 fact-packed chapters; 196 exciting
pages; 130 illustrations; 54 x 814"
Order HAM-1, only

Order today from

HOWARD W. SAMS & CO., INC.
Dept. 14-C6, 2201 E. 46th St., Indianapolis 5, ind.

ELECTRONICS
Radio TV« High Fidelity

NEWARK'S 1956 CATALOG

See the latest ond finest equipment
ever offered in High-Fidelity, Radio,
TV, Amateur and Electronics. Select
the fast, dependable way, from this
new 260-page catalog.

EWARK

ELECTRIC COMPANY
Dept. P.3, 223 W. Madison, Chicago 6, Il

WEST_COAST BRANCH
4736 W. Century Blvd,, Inglewsod, Calif.

POPULAR ELECTRONICS
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You'll go places
FASTER in the

.S.AIR FORCE!

HERE’S WHY: Men with mechanical skills
find that they can get ahead in the U. S.
Air Force. As an Airman, you'll have the
chance to develop your technical ability
and learn a skill that will pay well — and

win you extra stripes. Such interesting

career fields as Aircraft and Engine Main-
tenance, Rocket Propulsion and Intricate
Equipment Maintenance are open to you,
if you qualify.

Don’t delay—visit your local Air Force

Recruiter, or mail the coupon.

SEND FOR YOUR FREE BOOKLET
Entitled: Pocket Guide to Air Force Opportunities

P T
: Paste coupon on postcard and mail to  M-28-PE2 I
AIRMAN RECRUITING INFORMATION BRANCH I
l BOX 2202, WRIGHT-PATTERSON AFB, OHIO I
‘ . I Ple_ose_send more information on my opportunities for enlisting in the I
I U.S. Air Fgrce. i am between the ages of 17.34 and reside in U.S. A. I
IR E o Rc E I or possessions.
A = il
| Address. — — Age l
I ci'\'l Zone. State. I
[y ST T S T e e e e ]

March, 1956
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HERSHEL SPECIALS

STERY PACKAGE
” Jex /»,"of ELECTRONIC PARTS

s the surprise
o your lifet 20
pounds of BRAND
NEW usable

QoVvT. surplus.
The ideal gift for
hams, etc-

BRAND
NEW
Electronic
PHOTO
FLASH

100 Watt
Sec.

Operates on any 12 or 24 VDC.
source, Comiplete with ignition

coil, trigger housin an
li

d strobe

ht. Assembly includes 20 ".
SVLVANIAo A-1073
S

ARC-3 COMMAND
TRANSMITTER

PHOTO ELECTRIC CELL

Vacuum

used In
nd P r o -
Alm useful
or opemng garage
doors Alarm
Systemu

$]65

MFD. 3000
C. Pyranol
W /Mount-
Brackets.

New,
efiulp Size 43/4''x4%/4"x

GE—Pyranol oil
ENSER

RCA Output
Transformer
PP SL6'S 25

Modulotion & Driver
Tronsformer
BRAND NEW.
Both Unlita Only
Modulation tvans
B15 class

56 Watt output 5495

Driver 65
Modulator.

Pri. 5000 ohms

15 000 cy. ﬂat

Hi Goain Dynamic
Mike Kit

SWING CHOKE
2H-7TH 830 MA. $595

Thordarson
T48003

Transc;o:mer & $195

Western  Elec-
tric M.ke ldeal
for Ha CAP,
Recordmg vacla Equip.

KIT 1, HARDWAREK
Over 1, 000 pes.

Assorted (
For Radlo & TV

KIT 2, CERAMICONS
100 Assorted

75 mmfd. to $0)50
6.000 mmfa.

KIT 4, Rotary Switches
25 Assorted
Terrific Buy! $0)50

KIT 5, RESISTORS
{OohAssoroed

to 15 S'|75

ALLIGATOR CLIP

Prerclng type with

s cord and 25
-pade lug, 2'0' C
test clip, TL-137.

KIT 9, KNOBS

100 Assorted $175
Push-On and Set

Screw tvbes

5249 GRAND RIVER
Beteoes 8, Michigan
Phone TV 89400

This Month's Cover

Ektachrome Photograph
by Maynard Frank Wolfe

HE portable device being tested by the

gentleman in this photo is the new
Sprague Electric Co. interference locator.
Since it is completely self-contained, it can
be used in a stationary or moving auto-
mobile, carried in field tests by a handle
or shoulder strap, or mounted with other
equipment in a truck designed for this
work.

Interference location is rapidly becom-
ing an important subsidiary operation of
electric utility companies. Serious interfer-
ence to broadcast and TV services can be
created by faulty power lines. In an effort
to help the utilities locate such interfer-
ence rapidly, Sprague has developed its
Model 400 receiver-locator.

The Model 400 can be tuned to any fre-
quency between 500 kc. and 220 mc. This
embraces practically all of the major AM,
FM, and TV broadcasting channels, plus
short-wave, police, taxi, industrial, and
other channels.

To establish the source of incipient
power line faults, the Model 400 can be
used with a directional loop antenna. A
special dipole is attached to the locator for
v.h.f. coverage. The internal collapsible
rod antenna is used for the broadcast and
short-wave bands. In areas of extreme in-
terference, the antennas are replaced by a
probe carried in the hand and fed to the
receiver by protective coaxial cable.

Audio frequency interference can also
be located with the Model 400 by using a
special probe. This unit is a search coil
that responds to magnetic fields.

In all cases, the degree of interference
may be measured on a built-in meter,
monitored by a built-in speaker or with
external headphones. Internal batteries
can be recharged by simply plugging the
receiver into the 117-volt power lines.
Completely discharged batteries are fully
recharged overnight.

Those of you who may be wondering
why we have said so much about this piece
of equipment will, we hope, find such in-
formation valuable-—and will appreciate
the fact that the unit was designed at the
request of many power companies so that
you might have better radio and TV re-
ception.

POPULAR ELECTRONICS
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Amateure! Hobbyrete/

CAN LAUNCH YOU ON A CAREER IN
RADIO! TELEVISION!

ELECTRONICS!

Read how you can guain
quicker success, or turn your
hobby into a well-paid career!

Today thousands of electronics hobhyists have an op-
portunity to turn their hohbies into profits. It's the
“Age of Elecironics’! Trained men are in crucial de-
mand! You may be ‘“‘outside” the electronics in-
dustries now. working on a joh you enjoy far less
than experimenting, building, ttansmitting, receiving;
working for 'ess money than is being paid to elec-
tronics engineering technicians. But your “true love”’
is electronics. Why not awaken to your opportunities
—now 7

ELECTRONICS IS SCREAMING FOR
MEN LIKE YOU!

Here are just two of the high-level opportunities
available from coast to coast:
“Just about four months have passed since 1 made
my first recruiting trip to CREI. As a result of that
visit Messrs. Kohs, Plante and Wenger are now
members of the Laboratories and Mr. Kresge soon
will be . we have some openings now and will
have others .’—-Bell Telephone Laboratories,
Murray Hill, N. J.
“Two openings in our Field Service . aircraft
electronics . . . starting salaryis $380andup . . e
—North American Aviation, Inc., Coiumbus, Ohio.

COUNTLESS POSITIONS MUST BE FILLED

And only trained men can fill them. You can get your
share, if you take time now to gain that indispensable
knowledge.
ALL YOU NEED IS ADVANCED
TECHNICAL TRAINING

Sure vou have some experience, But the fellows with
only partiual technical know ledge move slowly, or stand

- e — o — -
' o help us answer your reguest intelligently, MAIL
| please give the fotlowing information:
| evrroYED
BY ommerer s e w2 e
| TYPE OF
l PRESENT WORK R Send booklet **Your
course outline,
Ja5 7 e e e ey e HECH
| scrooL BACKGROUND . ...« vrisenons . FIELD OF
GREATEST ‘
L o g P ey INTEREST
ELECTRONICS
| EXPRRIERCE ..o N
| I8 WHAT BRANCI OF LLECTRONICS ARE Street
I YOU MOST INTERESTED?. ... ... .., il B sl
I CitY 3o =
44444444444444 Check: {1 Hon
Jr o e e e wew T Gae M G M D G O3 M M D
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CAPITOL RADIO ENGINEERING INSTITUTE
Accredited Technical Institute Cureicuta—Founded in 1927
3224 16th St., N. W., Dept. 123C, Washington 10, D. C.

[] Practical Radio Electronics Engineering
[J Broadcast Radio Engineering (AM, FM, TV) §
[ Practical Television Engineering

[] Practical Aeronautical Electronics Engineering

still, while vou—the man with advanced technical
training—plunge ahead in the golden world of elec-
tronics opportunities.

ACQUIRE NECESSARY TRAINING AT HOME

Use spare-time hohby hours for CREI Home Study as
thousands of successful technicians have since 1927.
Get concentrated training in minimum time, then step
into a good joh and enjoy good pay in the mushroom-
ing electronics industry.

SEND FOR FREE BOOKLET. IT TELLS YOU HOW

How to gain career success in the tremendous elec-
tronics industries. It pinpoints opportunities which
exist. By 1960, the electronics industries will do no
less than $15 billion worth of business per year. not
counting military orders. Take TV for example: There
are ahout 84,000,000 TV sets and over 425 TV sta-
tions on the air. Color TV is pushing ahead f{uriously.
There is but one field of maximum opportunity in this
electronic age.

CREI TRAINS YOU IN MINIMUM TIME AT HOME

Thousands of men before you have henefited quickly
from CREI Home Study training. Thousands of CREI
graduates are now employed in industry here and
abroad. Here is what they say:
‘In this time of less than two years, I have almost
doubled my salary and have gone from wireman, to
engineering assistant and now to junior engineer.
I have CREI to thank.”—Frank A. Eckert, 22 Clover
Lane, Levittown, Pa.

=== VETERAN?
FAMOUS FOR 1f discharged after June 27, 1950, let
28 YEARS new GI Bill of Rights help vou get resi-
CREI is known dent instruction. Check coupon for fuli
and respected data.

throughout the
Electronic world.
Since 1927  we
have trained thou-
sands in the mil-

LIKE TO STUDY IN WASHINGTON?
CREI also offers resident instruction at
same high level day or night. Classes

itary., industry start often. Check coupon for Residence
-’“X’S EO"%}“’“E“’ School catalog. Qualified residence
GINEELR.’ graduates earn degree: ‘‘Associate in

Applied Science.’’

THIS COUPON . . . TODAY!

Future in the New World of Electronics’” and

State.
{0 Korean Vetera I

- e wm el
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model S$X-100
AM-CW-SSB
receiver

“Tee-Notch” Filter provides a stable non-regenerative @ pe

system for the rejection of unwanted heterodyne in SSB.

The ““Tee-Notch” also produces an effective steepening ¥ @
of the already excellent 50 mc i-f pass band. Upper or @ Ps
lower side band selectable by front panel switch. Notch

depth control for maximum null adjustment. Antenna © @

trimmer. Plug-in laboratory type evacuated 100 ke, @
quartz crystal calibrator—included in price. Second
conversion oscillator crystal controlled—greater sta- s
bility through crystal control and additjonal tempera- @
ture compensation of high frequency oscillator circuits. @ °®

;O

e
e
model HT-30 P
AM-CW-SSB ®
transmitter/ ® P
exciter ®
$495.00 ®
®e
o

Built in V.F.0. reads directly in kilocycles. V.F.0. sta @
bility is equal to most crystals—.009%. There are also ®
provisions for 1 crystal for fixed frequency operation. o
Selective filter system is same used by commercial

communications companies for reliable sideband selec-

tion to assure continued suppression of unwanted side @
band energy (down 40 db or more) and distortion prod-

ucts. New 50 db range meter for constant monitoring of e o
r-f output and carrier suppression. Voice control system ®
built in with adjustable delay and anti-trip features. ®
Front panel controls allow selection of AM, CW, and o @
upper or lower side band. ® &
®e
® 9
model HT-31 ® ®
AM-CW-SSB ®
linear power . ®
amplifier L ®
3395.00 o P
®e
o
Continuous frequency coverage from 3.5 mc to 30 mc. ® ®
Pi-network output for efficient harmonic and TV.I. © @

suppression. Major T.V.I. suppression built in. Does ® ®
not require an antenna tuner as will feed loads from 50 @

to 600 ohms. Full metering of all important circuits,
including input in watts. Employs two 811-A zero bias @ ®
triodes in parallel. The input system is designed to be @ P
fed from a 50-70 ohm unbalanced line and requires a °®
maximum of 10 watts drive on 80 meters. The grid © @
tank circuit is balanced to provide all band neutraliza- @ ®

tion. )
0000OCGOOTITOPOOODOOO ®

hallicrafters

Chicago 24, llinois

000000000000 000, 52 years experience
i :guarantees the best
e in every price range

® 00002002002 000¢% ¢

g 110del SX-96

| AM-CW.SSB
double conversion
selectable

M side band receiver
$249.95

Precision gear drives are used on both main tuning and
band spread dials. Double conversion with selectable
crystal controlled second oscillators. Selectable side band
reception of both suppressed carrier and full carrier trans-
missions by front panel switch, delayed AVC, CW opera-
tion with AVC on or off. Has calibrated bandspread.
Double conversion superheterodyne over the entire fre-
quency range. Automatic noise limiter operated from
front panel. Carrier level indicator calibrated in *“S" units
from 1 to 9, decibels to 90 db over S9, microvolts from
1 to 1000 K.

| 1iodel 5x-99
AM-CW receiver

Over 1000° of calibrated bandspread over the 10, 11, 15,
20, 40 and 80 meter amateur bands on easy-to-read dial.
Separate bandspread tuning condenser, crystal filter,
antenna trimmer, “S" meter, one r-f, two i-f stages and
new styling. Complete front panel controls: antenna
tuning, sensitivity, band selector, main tuning, band-
spread tuning, volume, tone, standby, selectivity, crystal
phasing, noise limiter.

model SR-500
complete amateur
radio station
31495.00

..........0.G.....O............l.

A complete radio station in a handsome console cabinet—
transmitter/exciter, linear power amplifier, receiver—
affording the finest in V.F.0. or crystal. SSB, AM and CW ®
transmission and reception. You need supply only the °
antenna, microphone and AC power. All the wiring is
complete, and external connections are provided for @
antenna and microphone. A special communications &
speaker is positioned above the operating shelf. Console

is mounted on casters. Three blank panels provide for ®
installation of additional equipment. ®

L
2020002000020 ¢ 0
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FOR THE

PART 1
By Louis E. Garner, Jr.

T'S only a few years since transistors

were heralded as the electronic won-
ders of the future, but that future has
moved in with a rush. These surprising
crystals—popping up in new commercial
applications every day—have started to
compete with vacuum tubes in real earnest.
Whether you are interested in electronics
as a profescional, an experimenter, or a
casual hotbyist, the time has arrived to
make friends with transistors.

This series of easy-to-assemble projects
is designed to demonstrate basic applica-
tions at mwinimum cost. The circuits are
constructed from a handful of standard,
inexpensive parts and because of the knock-
down ccnstruction you can use most of
them over and over. Whether you build
one or all these projects, you will get a
better feel for transistor circuitry and op-
eration.

The projects, however, aren’t just dem-
onstraticn circuits; each one is a practical
device that is interesting to assemble and
fun to use.

Getting Ready. To simplify assembly,
the projecfs are put together breadboard-
fashion on a chassis of perforated Ma-
sonite. Far-ts are mounted with machine
screws and nuts to eliminate the labor of
chassis design and redesign.

Mount standard rubber feet in the cor-
ners of the 8" by 12” Masonite panel. The
feet will provide clearance for the mount-

March, 1936

3 TR NP-N
JUNCTION TRANSISTOR
TYPE 2N35

fm S TOMIIATURE
TUBE SOCKET

¢4
50 ppFD. 6
CERAMIC CAPACITORS 005 pFD.
[}
R2 10,000 OHMS
[, CR1
R3 4,700 OHMS -'*"3’:“‘
GERMANIUM S.P.S.T.
Ya-WATT CARBON DIODE SLIDE SWITCH

RESISTORS

SP1 i

TYPE g::g:;tﬁ,
B2M = ECOHM "

1M
SELENIUM PHOTOCELL  POTENTIOMETER
("SUN BATTERY") (LINEAR TAPER)

3
0.1 yfo.

PAPER
CAPACITOR

TRANSISTOR ANTENNA COIL L R

(LAFAYETTE NO. MS-166) NO. MS-215)

, STANDARD
@ @ KEY
7.000-0HM
VOLT BATTERY g, 1re WAGNETIC
GEETED) T FEREOMTED e oione
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ing screws and keep the chassis from slip-
ping while you're wiring the parts.

Make up a 9-volt power supply by fitting
six penlite cells into standard clips or
taping them together as shown at the
right. Connect the cells in series by solder-
ing short leads from the cap, or positive
terminal, of one cell to the negative outer
shell of the next. Use 8" wire lengths for
the two end connections so you can hook
the power supply into the circuit. If you
have taped up your power pack, you also
have to bend an aluminum strap around it
to serve as a chassis hold-down.

While you're about it, make another
scrap-aluminum bracket as shown in the
project photos and at the top of the next
page. Drill it to take a 5-pin subminiature
tube socket for the transistor and a 3-lug
terminal strip. Wire the terminal lugs to
the first, third, and fifth socket pins as
shown. You can then make—and unmake
—connections directly to the lugs without
any risk of damaging the fragile socket or
transistor leads.

Still another bent-aluminum bracket will
come in handy as a “control panel.” Drill
%" shaft-clearance holes so you can mount
a tuning capacitor or potentiometer as
necessary.

N

N\

Power pack is a 9-volt battery made up of six se-
ries-connected penlite cells. You can tape the cells
together as shown or fit them into standard clips.

Parts Substitution. A good set of work-
ing components is shown in the parts list,
but you can make a number of substitu-
tions without altering the circuitry in any
important way. Note, for example, that
in some photos tubular ceramic capacitors
are shown while in others the same units
appear as discs. The two types are, of
course, interchangeable with each other as
well as with paper or mica capacitors of
equivalent value.

In place of the miniature variable capac-
itor, C5, you could use any standard 365-
eefd. broadcast-band tuning capacitor, or
even a screwdriver-tuned padder. And for
the 1000-ohm magnetic headphone, you

e

EMITTER
BASE

COLLECTOR

For learning the sound and touch of a
radio ham'’s second language, nothing takes
the place of a code-practice oscillator. This
simple job has as good a tone as any you’ll
find, and being transistorized, it can keep
pouring out dits and dahs practically for-
ever on its original power supply.

It takes fewer than a dozen connections
to put the whole thing together, so invest
a few extra minutes' double-checking all
connections before you fit the transistor
into its socket and press the key. When
you do get to it, close the key and adjust
R1 for the most pleasing tone.

32

This circuit is an adaptation of the fa-
miliar vacuum-tube Colpitts oscillator. Ca-
pacitors C2 and C3 in series are shunted
across the inductance of the headphone.
The combination forms both a tuned cir-
cuit and an impedance-matching network.
The latter matches the high impedance of
the collector-emitter output to the low
impedance of the base-emitter input. The
bias current is fixed by R2 and the tone
control, R1. Resistor R3, in series with the
power supply, isolates the tuned circuit
from the battery and serves also to limit
the collector and base currents.

POPULAR ELECTRONICS
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Transister-mcunting assembly can be made by
bending & piece of scrap aluminum to hold 3-lug
terminal strip and S-pin subminiature tube socket.

could substitute any magnetic phone of
high impedance.

Miscellaneous items, such as knobs, rub-
ber feet, binding posts, mmachine screws,
solder lugs scrap metal, and the like aren’t
listed ard you can use whatever type you
have on hand.

Wiring. In these experimental circuits
the parts layout and lead dress aren’t crit-
ical. You can follow the (llustrations or
rearrange —he pieces in any way.

If you want to reuse the narts in several
projects, it is best to leave the leads and
pigtails full length except or the transistor.
These should be trimmed to about %4” so
they’ll fit the socket.

Each time you wire in the 1N34A diode,
pinch the lead you are soldering with a
pair of pliers. Holding pliers somewhere
between the body of the diode and the wire
tip being soldered serves to trap the heat
and keep it from damaging the delicate
crystal.

For safety, install the transistor last in
gll projects—after you've double-checked
the wiring. Make sure, also, that battery
polarity in every case follows that indicated
in the diagrams.

An n-p-n junction transistor (type 2N35)
is used in this first group of experiments.
It requires battery polarity just opposite to
that of the more familiar p-n-p units.
Schematic symbols are similar for the two
types except that in this one the arrow
identifying the emitter electrode points
away from the base line.

The common-emitter circuit — roughly
similar to the grounded-cathode vacuum-
tube circuit—is used in all these experi-
ments. As you might imagine, the hookup
gets its name because the emitter electrode
is common to both the input and output
sides of the transistor. When it is con-
nected directly to circuit ground, this basic
arrangement is sometimes called the
grounded-emitter configuration.

Though this simple receiver has a lot
more gain than a crystal se:, it still needs
a good antenna and a ground for best re-
sults. A commercially available ‘‘transistor
antenna coil”’—tapped to provide a good
impedance match to the input of the tran-
sistor—is used in the tuned circuit.

When you wire up the set, pay special
attention tc the polarity of the diode. On
some 1N24’s the cathode end is marked by
a broad stripe or the letter “K'; on other
diodes the terminals are identified by a
small schematic diagram similar to the
one which is used here.

March, 1956

Signals picked up by the antenna-ground
system are coupled—through Cj—to the
tuned circuit made up of L1 and C§. Vari-
able capacitor C5 is used for station selec-
tion as in any conventional receiver. The
tap on L1 is designed for good seclectivity
as well as maximum energy transfer to the
transistor circuit. Detection-—the separa-
tion of the audio and radio components of
the tuned signal—takes place in the 1N34
diode and the base-emitter circuit of the
transistor. The program that comes through
should be heard clearly and with good
volume in the headphone.
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Transistors are so efficient they can op-
erate in radio receivers on electrical power
taken from the sun. If you'd like to test
this for yourself, you only have to substi-
tute a selenium photocell for the 9-volt
power-supply used in project 2. The unit
shown (marked SP! in the diagram) is the
B2M “sun battery” made by International
Rectifier Corp.

In addition, you may want to substitute
C3 for the germanium diode. Whether this
extra change will improve reception de-

You can greatly increase the sensitivity
of the receivers shown in projects 2 and 3
by adding regenerative feedback. A couple
of simple wiring changes will do the trick.

One new part—*tickler” winding L2—
appears in the diagram and photo above
but not in the parts list because you make
it yourself by winding 10 to 15 turns of
plastic-covered hookup wire around the
middle of L1.

Two other parts—R1 and Cé—arec added
to the circuit of project 2, and a .01-ufd
coupling capacitor (C1) is substituted for
the 1N34 germanium diode.

After you have completed the wiring
changes, slip on the headphones and slowly
turn potentiometer RI through its entire
range. At some point' you should hear a
“putt-putt” or oscillation tone. If you don’t,
reverse the connections from L2.

This feedback tone is a sign that the set
is regenerating the way it should. Back off
the potentiometer until the ‘“‘putt-putt”
sound just disappears, then carefully tune
the station you want by adjusting capaci-
tor C5. Readjust R1 for maximum volume,

34

Circuit operation is similar to that of
other regenerative receivers. Signals picked
up by the antenna-ground system are
coupled through €} to the tuned circuit
consisting of C5 and Li1. Varying the fre-
quency of C5 selects the desired signal
which is then transferred (through C1) to
the base-emitter of the transistor. This
circuit amplifies the radio frequencies and
detects the audio.

But as the name “regenerative” suggests,
the amplified r.f. signal is routed back to
the tuned circuit through the feedback
winding of the coil. On its repeated jour-
neys through the transistor it picks up
ever greater amplitude.

The resistance across potentiometer RI
governs the amount of energy that is fed
back through the “tickler.” Advancing the
setting of the potentiometer—that is, in-
creasing its effective resistance—boosts the
rf. feedback and thus increases the gain.
Capacitor C6 serves to bypass any r.f. that
tries to sneak off in the wrong direction
(through the headphones and battery) and
carries it back to the transistor circuit.

POPULAR ELECTRONICS
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r.nds on the characteristics of the indi-
vidual transistor and on the antenna and
ground that you use. The only way to make
sure is to try both arrangements and see
which gives better results. Keep in mind
tnat a sun battery doesn’t deliver as much
power as six penlite cells—don’t expect
as muck output from the receiver.

And notice that the circuit doesn’t in-
clude a switch. When you want to turn this
set on, you just expose the battery to direct
sunlight.

/ 7 i 777777/

7 H
. i B 2

If vou've ever built a regenerative re-
ceiver like the one shown opposite, you
know that misadjustment of the feedback
potenticineter can make the set squeal like
a stuck pig.

Squealing occurs when the circyit is
thrown into oscillatior. The high-pitched
noise can be a bit of a nuisance in a re-
ceiver, but it does have this use—it per-
mits you to turn a receiver into a trans-
mitter by making a few minor changes.

As you can see by comparing the circuit
above with the one at the left, the most im-
portant alteration is that a hand key and
resistor R3 tdke the place of the head-
phone. In addition, capacitors C1 and C6
have been interchanged to improve the
tone quality of the broadcast signal.

Simrplz as it is, this transmitter is ca-
pable of radiating a weak modulated signal
at almost any frequency in the standard
broadcast band; you can pick your fre-
quency by adjusting tuning capacitor C5.
Keep ir mind, however, that the circuit
isn’t stable enough for use as a ham trans-
mitter, so don't let it broadcast too far

March, 1956

from home base. To hold the range down,
usc only a short antenna lead.

To set up the transmitter, place its an-
tenna a few feet from any broadcast re-
ceiver. Turn the receiver volume full on
and tune it to a dead spot near the middle
or the lower end of the dial.

Next, switch on the transmitter, close
the key, and set R1 at nearly maximum
resistance. Tune C5 gradually till you hear
a high-pitched tone in the loudspeaker of
the receiver. You can now adjust the sound
to your taste by resetting R and sharpen-
ing receiver and transmitter tuning.

The transmitter works just like a regen-
erative receiver that has gone into oscilla-
tion. It puts out a moduluated signal, how-
ever, because of a blocking action in the
base-emitter circuit of the transistor. The
frequency of the audible signal is governed
by the amount of feedback plus the time
constant of the RC circuit composed of Cé
and the input resistance of the transistor.
Since the potentiometer determines the
amount of feedback, it serves as a simple
control over the modulation tone.  —{30-
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Magnetic Sound Camera

IMPEOVED SOUND FILMS for science and in-
dustry are expected to result from a de-
vice which permits both picture and sound
to be recorded simultaneously on the same
16-mm. film. Developed by Berndt-Bach,
Inc, 6900 Romaine St., Hollywood, Calif.,
and krown as “Filmagnetic,” the unit pro-
vides synchronous recording of action and
sound on black-and-white or color film.

Film to be used with “Filmagneiic” is
pre-striped to record a magnetic sound
track. Once exposed, the film is developed
in the usual way and may be played back

on any 16-mm. sound projector. Installed
at the factory as an optional feature in
“Auricon” cameras, “Filmagnetic” can be
removed readily without the use of tools
to provide a choice of optical or magnetic
sound recording.

Sound to be recorded is picked up by a
sensitive microphone and fed through a hi-
fi amplifier which drives the recording
head. Another head provides instant moni-
toring. Included with the unit are the nec-
essary cables, batteries, and carrying case.

Household Weather *Brain”

THE “GOLDEN CIRCLE” home temperature-
control system designed by Minneapolis-
Honeywell will automatically lower tem-
perature at night, and raise it automati-
cally in the morning. Listing at $199.40, in-
stalled, it can also be used for controlling
heating-cooling units.

The ultra-sensitive thermostats, styled
by Henry Dreyfuss, are not much larger
than a pocket watch. One thermostat
is mounted outside the house to sense
weather changes; the other unit is located
at a convenient indoor position. Tempera-
ture signals from both feed to the elec-
tronic conirol center, which then adjusts
indoor temperatures to outside variations.

Additional information is available on
request {rom the manufacturer. (Min-
neapolis-Honeywell Regulator Co., 2753
Fourth Ave. So., Minneapolis, Minn.)

Miniature Broadcasting System Assists Guided Tour

THE PERFORMANCE of a miniature broad-
casting system highlighted an “open house”
for the press conducted recently at Hughes
Aireraft Co., Culver City, Calif. Each guest
was pravided with a tiny transistor re-

ceiver and earphone. Tour guides, equipped
with headset microphones, spoke to the
visitors over small portable transmitters.

This method of keeping guests informed
of what was going on helped relieve the
guides of the need for
shouting, and assured that
all visitors — even those
at the recar of the group
—were kept posted.

Guests were divided in-
to six groups so spaced
that only three different
carrier frequencies were
required for transmitting
to each group without in-
terference.

The transmitter itself
(see photo insert) was a
three-tube oscillator type
with a range of about 40
feet. Receivers used by
the visitors were Regency
transistor sets. The en-
tire operation met FCC
requirements.
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All-Purpose AM Receiver

AN INGENIOUS and highly versatile minia-
ture AM radio receiver, the Darb *“Holi-
day.” has been introduced by the Darb
Divisicn of the S. C. Ryan Company. List-
ing at $29.95, it is appropriate for bicycles,
boats, caddy carts, farm tractors and other
equipment.

Measuring only 4" x 5" x 6", the set weighs
four pounds. It consists of two sections,
one heousing the receiver circuits and the
other the power supply. Snap catches hold
the two units together snugly.

Other features are: it can be operated
on 110 volts a.c. or batteries; output jack
permits use of internal speaker, extension
speaker, pillow speaker, headphones, or
hard-of-hearing aid; removable antenna
and jack allow use of an auxiliary antenna
on vehicles. Touch tuning provides a choice
of three preselected stations. (Darb Divi-
sion, 8. C. Ryan Co., 1316 Yale Place, Min-
neapolis 3, Minn.)

Air Force Installs Portable Electronic Computer

Secret Briefcase Recorder
THE Amplifier Corp. of America (398
Broadway, New York 13, N. Y.) is now
offering a two-speed secret tape recorder
designed for investigative work. It provides

four hours of continuous recording at a
tape spéed of 15/16 ips using extra long-
play magnetic tape. The low-drain motor is
powered by five easily replaceable mercury
hatteries which last from 12 to 24 hours;
the amplifier is powered independently of
the motor by dry cell batteries that can last
as long as 100 hours. Weighing less than 12
pounds. the recorder is built into a brief-
case. The hidden microphone will pick up
whispers in a quiet area 12 feet away.

March, 1956

ProBLEMS of reconnaissance data for
bombing missions are solved in a matter
of minutes by the COMAR-1 (Computer,
Aerial Reconnaissance) developed for the
Air Force by IBM and installed recently
at Wright-Patterson Air Force Base, Ohio.

COMAR-1, despite its portability and
relatively small siz2 and low cost, has all
the facilities normally found in larger
computers. In its nresent form. it is re-
garded as the first experimental step to-
ward the general use of miniaturized cal-
culators. This device provides accuratc
answers to questions fed into it—answers
that can mean the difference between a hit
or a miss by our bombing aircraft.

Aside from its military use, COMAR-1
can be used for geodetic, photogrammetric,
and other computations.
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By BILL K. FERMONT

Behind-the-scenes sound makes for smooth skating at ice show

ILVER SKATES flashing across the ice!

Graceful limbs in a symphony of move-
ment! Lights, costumes, and music! All of
these elements are combined in a myriad
of breathtaking spectacle, dancing, and ac-
robatics to make up the world-famous ice
show “Holiday on Ice.”

Smooth, flawless, expert timing between
performers and orchestra? Yes! But is it
as effortless as it seems? The preparations
behind the scenes of a show become par-
ticularly painstaking when the margin for
error is as wide as the entire. slippery floor
of ice which is used for a stage in this case.
Of equal significance are the electronic de-
vices employed to assure a completely pro-
fessional performance. Everyone concerned

38

—producer, conductor, master of cere-
monies, musicians, and the skaters—relies
on electronics to put over the show.

Designed and built especially for “Holi-
day on Ice,” an ingenious audio control con-
sole eliminates the chance for human error
in cueing performers and in synchronizing
the movements of the skaters with the
playing of the orchestra and the changing
of lighting and of settings.

All music is played by the orchestra—
but in exact pitch and timing with re-
corded music from a previously made tape.
The tape plays through amplifiers and is
heard via dozens of husky speakers placed
strategically about the audience. The or-
chestra is heard “live.” This dpuble-bar-
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reled presentation has proven to be the
best way to fill a giant-sized arena with
music.

In such a situation, live musicians must
take their cue from the tape, which has
been recorded to perfection as regards key,
pitch, and tempo. The orchestra leader,
hearing the tape via headphones. is much
less apt to “goof” during his performance.
What's more, the precise timing of the
others on stage, and behind the scenes, is
assured. The entire show is built around
the timing incorporated on the tape, which

through the conductor—effectively cor-
rects any “live” mistakes. For example, the
beat of the music is pre-emphasized on
the tape recording. The musicians follow
the conductor, but the conductor follows
the tape. As for pitch—tests have shown
that musical pitch is accurate to one part
in 500 with tape running at 15 ips.

In many cases, the audio setup has re-
placed live singers. Where vocalists are
employed, the console serves as an elec-
tronic understudy, ready always and not
subject to the sniffles and sore throats that
could plague a singer at an ice show,

Unique Console for South America

A unique application of this audio system
is the special console that was made for
the show’s South American unit. This con-
sole had to be compact and light in weight
since it would be airborne. In addi-
tion, the equipment had to be capable of
operating from line voltages and power fre-
quencies that varied considerably from the
standard power used in the United States.
Worse, there could be no variations of the
tape transport’s speed, since this would be
disastrous during playback-—all recordings
would already be made, with the pitch and
timing determining the skater’'s move-
ments. Also, it must be possible to inject
both live and recorded program material
native to the particular locale in which the
show would be given. Finally, servicing of
the equipment had to be relatively simple,
precise, and immediate—since it wasn’t
certain that a home-based technician would
accompany the company on tour.

Altec Service Corporation, who made the
original console, turned over this new task
to engineer Martin Bender, an audio spe-
cialist noted for—among other things—his
work in stereophonic sound. Bender came
up with the equipment shown in the ac-
companying photos. The big nut to crack
was. of course, the variable power frequen-
cies. Ordinarily, a rotary frequency changer
would do the trick. But these devices are
bulky; moreover, they require separate mo-
tors for the various line frequencies used
in different countries. A device was needed
that could be built right into the console
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Martin Bender, designer of the console.
adjusts output level control during test.
Below, bottcm view of console, showing
how tuning-fork amplifier hinges out for
easy accessibility. Smaller amplifier sit-
ting on shelf is used for monitoring.

to make it completely self-contained and
foolproof.

Bender hit on the Ampex Model 375
“Tuning Fork” amplifier. This unit accepts
any power frequency and produces a
smooth 60-cycle output. Changing only
one capacitor extends its input acceptance
range to 400 cycles!

In the “Tuning Fork” amplifier, a me-
chanical tuning fork is set in motion by
incoming power. This tuning fork serves
as the heart of an oscillator whose output
is a constant 7 volts at 60 cycles. The out-
put is then fed into a power amplifier
which furnishes 0 to 130 volts at 60 cycles.

Thus, the all-important tape transport
motor can be run at the precise speed need-
ed for accurate cueing and timing of the
entire show. What's more, a technician set-
ting up the rig for a show does not have
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to fuss with line input variations. All he
has to do is fire up the Model 375, set the
output control to 115 volts, and plug in
the rest of the equipment.

An Altec amplifier was provided with
input and mixing facilities to handle the
tape playback, three microphones, and a
phono pickup. The phono is included so
that records of locally popular tunes may
be played on the show. These records, plus
live performances by local talent singing in
the djalect characteristic of a particular
region, have helped warm up many a cool
audience.

Novel Switching Job .

An unusual switching job is handled by
a “Master Cueing Switch” built onto the
console’s front panel. During the original
recording, several metronome-beats were
recorded as loud clicks which permit the
conductor to gcar up his live orchestra to

the beat of the taped music. These clicks
must be heard only by the conductor and
the Master of Ceremonies, and not by the
audience. The M.C. places the cue switch
on “tape” and the tape's off-on switch on
“off.”” As soon as the five or six beat clicks
are audible, the M.C. moves the tape switch
to “on” and the tape’s output goes through
the 70-watt amplifier to the loudspeakers.
The audience hears only the musie, never
the tempo clicks.

The eniire system-—console, microphones,
and speakers—can be set up in a matter of
minutes. How much it helps to put on a
first-rate show is evident from the enthu-
siasm of audiences wherever “Holiday on
Ice” has performed. Its ruggedness? The
console was dropped accidentally from the
tailboard of a truck during a recent deliv-

ery. Holding their heads, technicians
checked it out, expecting the worst. But
it worked beautifully!

“Baby” Neutron Generator Aids in Prospecting for Oil

THE High Voltage Engineering Corpora-
tion has developed a unique Van de Graaff
particle accelerator for use in oil field
prospecting. Classified as a “baby” neutron
generator, the miniature atom smasher
was built to fit inside a 3%"” well logging
assembly. Although only 47” long, the Van
de Graaff can generate particle potentials
up to 200,000 volts. These particles (nuclei
of heavy hydrogen atoms) are fired into a
target of tritium (super heavy hydrogen).
The atom smashing collision then produces
neutrons which penetrate the bore hole
thousands of feet below the earth’s sur-
face. This in turn releases other atomic
particles which can then be measured and
identified. The miniature Van de Graaff

generator has been put to work by Well
Surveys, Inc.

Ultrasonic Test Car

DErFECTS on tracks of
the Santa Fe Railway are
detected by the unusual
truck shown in the photo.
Ultrasonic frequencies are
applied to the rails and
tape recordings made of
the reflected energy. In
addition to inspections
made when standing still,
the car can test rails
while traveling over them
at speeds up to 16 m.p.h.
Twin sets of wheels en-
able the vehicle to move
on highways as well as
over train tracks. Normal
rails are also indicated.
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By Carl J. Quirk

RIDAY-NIGHT wrestling isn’t the only

kind of rouzhhouse a TV set gets to
see. Before it ever leaves the factory, a re-
ceiver may catch a glimpse of some refined
industrial tortire.

For instance? Well, delicate instruments
tagged ‘Fragile! Handle With Care!” are
tossed around like pstato sacks. Some of
them are dumked :n bathtubs, chilled,
heated, and even kicked downstairs.

This scientifizc mangling is carried on by
experts—men vwho really know how to give
machinery a hard time. It isn’t done for
fun, but because manufacturers want to
know just how much use, misuse, and
abuse their products can take.

For while engineers can design

March, 1955
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TRIAL By

TORTURE

about any performance feature into a set,
they can’t always be sure the feature is
rugged enough to hold up in every set that
reaches a customer’s house. To obtain this
kind of information. they have to keep close
tabs on assembly-line production.

The job of finding mistakes and weak-
nesses is only one part of the testing opera-
tion. It's even more important to keep mis-
takes from happening, so test information
must be fed back quickly to the production
line.

Some kinds of tests are applied on a
spoi-check or sampling basis and other
tesis are run cn every set that comes off
the line. The cne shown above and those
on the next two pages are part of the day-
to-day quality control system used by a
major electronics manufacturer.
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PRODUCTION TESTING. A quality
control station at the end of the pra-
duction line (left) gives every sef a
look-and-listen test for such items as
noise, sensitivity, and sound and pic-
ture level. More thorough bench tests
are run on a random 25-set.a-day
sample (below, left]. In addition, 12
completed sets (below) are uncrated
daily, critically re-examined, and thza
operated for 24 hours.

FIELD TESTING. Even after a set
comes through factory tests with fly-
ing colors, it may still run into trou-
ble when it gets into a fringe-area
home, or one that happens to be near
a trolley line, a police transmitter, a
busy highway or some similar source
of interference. To obtain a sample
of actual operation under every type
of field condition, the factory keeps
a mobile test laboratory on the road.
As shown at the right, engineers set
up their antenna in a typical location,
a weak signal area, or one that's noted
for adjacent-channel interference. In-
side the fully equipped lab truck
(right, below), they get a customer's-
eye view of most of the problems
that arise in average homes as well as
in special, troublesome locations. Sets
made by other manufacturers are also
checked in the field lab to provide
comparative performance data. And
‘in an entirely separate field-test oper-
ation, factory representatives foliow
up customer service problems and re-
port back to the factory.

=
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TYFE TESTING. A set that's passed
a full series of "type'' tests is usually
ready for the graveyard. In this fac-
tory, five units a day are given thor-
ough electrical-characteristic  tests
covering 25 separate measurements.
Samples are checked also for rugged-
ness under extreme conditions of han-
dling and use. The dunk test (shown
on page 41) demonstretes a set's
ability to withstand accidental wet-
ting. Other ruggedness tests are
shown below.

Screemed room is used for electrical "type’ tests. Heat and humidity tests are carried out in a
By eliminating noise, interference, and broadcast vault-like chamber whera temperature and moisture
signals, it insuras uniformity of all measurements.  can be completely controlled by the test engineer.

7

Brop test checks the packaging. It's important 3hake test—or vibratian test—is performed on a
because set quality doesn't mean much unless the  specially built jiggle platform. The set is supposed
produgt can safely survive the rigors of shipment. o keep operating as usual during this ordeal.
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High-Flying Hi-Fi

THE “FI” is really “hi” for passengers
aboard the Viscount fleet of Capitol Air-
lines. This air travel company has in-
stalled sound systems in its new ships for
voice contact between crew and passengers
as well as for background music during
flight. Twenty-two Jensen “Viking” 4J6
loudspeakers are mounted between the
windows on either side of the cabin. Two
microphones and a Bendix 20-watt am-
plifier, in the radio rack, complete the
installation.

Experience has shown that a relatively
large number of speakers placed close to
the passengers and operating at a low level
will provide mcre satisfactory coverage
than a few large units mounted overhead
and operated at a high level

Radar Search System

A HIGH-POWERED radar set, which
can be set up in less than three
hours by a crew of 30 men, has
been added to the Air Force’s in-
ventory. Designated as AN/MPS-
11, the new equipment is a search
system for early warning and long-
range detection. It can ‘“see” air-
craft at high altitudes and can be
used for interception purposes
when coupled with a height-find-
ing radar. Extremely mobile, AN/-
MPS-11 may be transported in
nine trucks and two trailers, which
include shelters for personnel. The
antenna is erected with a powered
winch attached to one of the
trucks. Its 14’-high sections (see
photo) are joined manually on the
ground and pulled into operating
position by a winch.

Electronic Professor

THIS ELABORATE tape system
helps teach foreign languages to
students at the University of Flor-
ida. Listening through headphones,
students are given drills, dicta-
tion, and ear perception exercises.
Tapes are recorded by faculty
members.

Recent tests, taken by students
of French at six different institu-
tions, have demonstrated the effec-
tiveness of this method—those us-
ing the tape system scored higher
than " all others. The program,
initiated by Dr. Joseph Brunet,
head of the Department of Foreign
Languages, is an important step
toward wider use of audio devices
in education.

POPULAR ELECTRONICS
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SONIC ALARM

[ B =

spots anything that moves

ILENT SOUND WAVES pulsed ont by
Y a new motion detector may overcome
some serious blind spots in present burglar
alarms. Ordinary door and window signals
are useless against intruders who break in
through the roof, or those who enter a
building during the day and remain hidden
until night. But no matter how or when a
burglar enters a building protected by this
device, the alarm will spot him as soon as
he n.oves.

Thke mechanism, manufactured by Walter
Kidde % Company, Inc., Belleville, N. J,
is bazsed on the so-called *‘Doppler effect.”
Johann Doppler, an Austrian scientist, ob-
served more than a century ago that
motion changes the apparent frequency of
light or sound waves.

The ultrasonic alarm uses one or more
pan-shaped rransmitters to pulse out waves
at 19,200 cycles a second. These waves, be-
yond the limits of hearing, saturate an
enclosed area and are picked up by receiver
pans similar to the transmitters. The
waves are carried back to a master con-
trol unit and are compared electronically
with the ones being sent out. Motion that
causes a change in frequency trips an
alarm relay.

Sensitivity of the system can be adjusted
to suit the hardness of the walls or the
contents of a room. Properly set, it won't
detect slight gusts of air or the motion of
small animals.

The alarm signal can be placed 1n the
prolected area, wired to another room in

s
_3@5_.@»"&,

Complete alarm system includes (left to right): transmitter or "“speaker,”” monitor, master control unit,
and receiver or "pickup.” The combination will detect any motion in a room or other protected area.

March, 1956
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the building, or connected by telephone line
to a detective agency in some other part of
town. When an installation uses remote
alarms, extra apparatus is added for check-
ing the equipment from a central location.

Transmitter and receiving pans—called
“speaker” and “pickup” — work by mag-
netostriction. Changes in a magnetic field
cause metal to expand or contract. Nickel
rods, wrapped in wire coils, are riveted to
the covers of both pans. An oscillator cir-
cuit sends the 19,200-cycle note through
the transmitter coils, causing the rods to
expand and contract; this flexes the pan
cover 19,200 times a second. The receiver
reverses the process and converts the move-
ment of air into electric currents.

This alarm system will detect flames as
well as intruders and has been tested in
ships to spot stowaways and give warning
of shifting cargo.

Transmitter and receiver pans are similar except
that the former has two magnetostriction elemenfs.
V-shaped vane and tiny motor in speaker are part
of tamper-proofing equipment added to system.

Fire moves air, too,
so it can be detected
by the ultrasonic
alarm. Here, an os-
cilloscope has been
substituted for the
alarm, and frequency
disturbance is indi-
cated on the screen.
Greater sensitivity is
needed where the sys-
tem is used as a fire
alarm; setfing can be
adjusted by means of
a knob on the master
control chassis.

Photocell Gives Instant Warning of Aircraft-Engine Fires

A FLICKER OF FLAME in any engine of
this turbo-prop transport would flash an
instantaneous warning to the pilot. The
plane is fire-protected by a new visual de-
tection system that uses photocells to scan

the engine housings. The “Fireye” detec-
tor, developed by Electronics Corporation
of America, Cambridge, Mass., responds to
any rise in illumination by setting off a sig-
nal on the control panel.
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BONER BOX

By CARL KOHLER

STARED,

image.

“By George!” I exclaimed feelingly, taking
in the crisp sun-tans, the jaunty sun-cap and
the gleaming half-boots—all newly purchased
to accompany the just-completed Geiger
counter dangling at my hip. “By George,
you're going to make a romantic- looking mil-
lionaire, old man! Yessiree! You're a real
picture 'of adventure!”

Suddenly, the bedroom door
swept open.

“Hoo-hah!” gurgled Missus Wife, goggling
my finery with eyes the size of white-walls.

Averting my ill-concealed smile of pride, I
busied myself with removing a stray thread
from my sleeve. “Rather dashing, don’t you
think, old girl?”

“Dashing-smashing,” she nuttered,
goes?”*

“Well, you just don’t grub around, in the
great outd001s in tweeds and a dress shirt,”
I said, a bit defensively. “And I imagine I'll
spend a certain amount of time, patiently ex-
ploring this canyon and that . . . over rock
and riil ..

“You joined the Boy Scouts?” Her face reg-
istered incredulous amusement. “At your
age?”

“I'm joining the great fraternity of Ura-
nium Hunters,” I said crisply. Boy Scouts, in-
deed! “For your further information, I fully
expect to be successful, too. After all,” I gazed
up past lifted eyebrows, “having built my own
de luxe Geiger counter . ..”

“What’s a Geiger counter?”

I allowed myself a short, sophisticated
chuckle. Then I drew her gently into a chair
and began, as simply as possible, to relate the
Kohler Plan For Wealth Beyond Your Wild-
est Dreams. It took, perhaps, thirty minutes

. counting repeated details and a fine ap-
praisal of my homemade Geiger counter.
When I finished, she began sprouting ques-
tions.

“This another of your nutty schemes?”

I tossed her a dog-eared copy of POPULAR
ELECTEONICS.

“Read the ads,” I suggested. “Everybody is
buying, building, borrowing or stealing this
little ponanza-type box.” I tapped the coun-
ter’s neatly constructed 3” x 5” x 7”7 aluminum
case. “It detects radioactive uranium. Ura-
nium is precious. Ergo, once discovered . . . a
uranium mine means untold millions. With
this devilishly clever little box, I mean to roll
in dough forever .. . so to speak.”

She studied the counter with mingled greed
and suaspicion.

“So this’s what's been Kkeeping you up
nights, huh? How does it work, anyway?”

I indicated the switch, the neon lamp in-
dicatar and meter.

March, 1956

admiringly, at my mirrored

behind me

“what

“Here,” I slipped the headphone over her
hair. “Listen a minute. Those clicks will
mean uranium if they .

She leaped to her feet

“Holy Toledo! The whole joint’s full of
uranium! Listen to it!” She turned near-
mad eyes upon me. “Oh, you lovely, lovely
little clicks! Clickety-clickety-click, click,
click! She cackled insanely.

“That,” I said, hastily removing the head-
phone, “is just the background count. Get your
greed out of gear, my dear. It simply isn’t
quite that . . .”

“I can see it ALL now!” she cried, dancing
spiritedly in great, bounding circles around
the room. “Yep, life’s gonna be a gravy train
from here on in! No more housework! No
more serimping! No more worrying about bills!
Wheeeeeeeee!”

“Look,” T said, anxiously, “You only heard
the background count, which doesn’t mean
there’s any . ..”

“Diamonds!” Her eyes glittered with desire.
“Diamonds and emeralds and rubies, and

—

T

| &

I stared. admiringly. at my mirrored image
. taking in the crisp sun-tans, the jaunty
sun-cap and the gleaming half-boots . . .

maybe even mink! Oh, definilely mink! Acres
and acres of mink. And I’ll need some .. .”

“The background count,” I whispered
hoarsely, “merely denotesa . ..”

“ . new clothes to go with all those Cadil-
lacs! Can’t run around FEurope dressed in
rags, you know! No more shoddy old dollar-
ninety-eight cottons! Not for this million-
aire’s wife! No sir! Nothing but the best . . .
the most expensive creations . . . Paris origi-
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“. . . The whole joint's full of uranium! Listen
to it! Oh, you lovely, lovely little clicks! . . .

nals . .. from now on!'” She bussed me, wildly,
on the nose. “And, of course, we'll have to
Jjoin the better clubs . . . mingle with the bet-
ter set, and I . . .»

“THERE IS NO URANIUM IN THIS
HOUSE, DO YOU HEAR?”

“N-No uranium?” She sank, stunned, into
a chair. “Then what were those little clicks
you said meant . . .”

“Background count,” I repeated wearily.
“But don't you fret, sweets,” I assured her,
tipping my cap to a rakish angle across my
high, intelligent brow and winking a knowing
wink at her, “I think I know where the ura-
nium grows!'”

“Y-You sure?”

“Sure, I'm sure . . . I think,” I fondled the
counter . . . the little counter built from parts
I bought with my own little money and, skill-
fully, put together with my own little screw-
driver in my own little workshack. “You'll
have all those luxuries,” I promised, “if there’s
any loot left after Uncle Sugar gets his cut
and if there’s anything after I buy a few elec-
tronic supply houses, a radio station or two,
a few TV stations . . . and I'll have to own
those experimental . . .”

“Stop dreaming, already,” she snapped. “Get
the car out of the garage while T pack a lunch
and some drinking water. We gotta find that
radioactive egg before we can hatch it, friend.”

And I creaked away, in my new boots, to-
ward the garage.

Two days later . . . two exhausting, sun-
scorched and tetally footsore days later,
Missus Wife limped into the pale shade of a
huge boulder and collapsed. I followed suit.
For perhaps an hour, we just slumped there
- . . thinking black, empty thoughts and let-
ting the desert silence broil over us.

“You sure you built that thing right?”
Missus Wife licked sun-cracked lips and glint-
ed a glance off me. “Two days and all we've
found, so far, is an occasional radioactive
bone. Maybe you goofed the project, huh?”

I turned the counter over and over in my
blistered hands. “Not unless the guy who
drew the schematics for this baby was hung

48

over or half-asleep when he did them. T
checked it, thoroughly, at least twice before I
assembled it.” I stared glumly across the mer-
ry, shimmering heat waves. A lizard dragged
himself into the sun, panted with the effort,
and painfully inched back into the simmering
rocks. “Let’s face it, girl. Maybe there just
isn’t any uranium in these forsaken boon-
docks.” T tried to remember how cool felt.

“Hey, I been meaning to ask you,” Missus
Wife flicked a contemptuous thumb at the
probe. “Why such a fancy cowhorn gimmick
for this gismo when the rest of the little flop
is built so plain?”

“Staghorn, not cowhorn,” I murmured,
wondering if those five miles to the parked
car were humanly possible before sundown.
“The instructions said encase the Geiger tube
in bakelite tubing, but I didn’t have any. So I
found this roll of staghorn and it seemed . . .

“I knew it!” She groaned miserably. “I had
a feeling, all along-—call it feminine intui-
tion—that you were doing something wrong.
No wonder we’ve only been detecting bones!”
Her glare would have fried me if I hadn’t al-
ready been nicely done to a turn. As it stood,
the very idea she expounded was half-baked.

“Feminine intuition,” I drawled folksily, “is
merely a male hunch that made good. And I

- . . she stood triumphantly waving an ancient

looking tibia . . . or perhaps it was a femur . . .
never mix science with superstitionn. Those
bones we found must have possessed some de-
gree of radioactivity, because if I thought your
absurd theory that a staghorn probe only de-
tected . . .”

“Didn’t those government charts say ura-
nium deposits have been found in this area?”

“Sure, but that's no .. .”

“Then, shouldn’t we have been getting bet-
ter than just background counts of thirty to
forty clicks a minute—say, an occasional
higher count, here and there?”

“Possibly.” I had a feeling she had me, and
I knew she had a feeling that I knew she had
me. It was a confusing, defeatist thought and

(Continued on page 122)
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By HARVEY POLLACK

i

With a Thermistor Fire Alarm

Fire may strike your home next! Build and install this

effective system to warn of fire in its earliest stages

SENSITIVE, quick-acting fire alarm
can effectively protect the home-owner
against the dangers of unchecked fires that
often start around central heating plants,
in basements, and in attics. Such an alarm,
which can also be used as a high-tempera-
ture safaguard in counless other applica-
tions, will be described in this article.

By making minor circuit modifications,
the alarm may be changed to an aquarium
or incubator thermostat a freezer cutoff
alarm, or a control for individual room
heaters. Because of its circuit character-
istics, it is ideal for remote control in-

March, 1956

stallations where the building to be pro-
tected against rampaging fire is situated at
a relatively great distance from the main
house at which the alarm bell is to be
located.

Performance

The circuit utilizes a modern heat-sens-
ing element, the taermistor. A thermistor
is a resistor whose ohmic resistance drops
sharply with rising temperature, i.e, it has
a high negative temperature coefficient.
These interesting units are readily avail-
able in many sizes and values ranging from
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Fig. 2. Underchassis view of unit shows locations of the major components.

about one ohm to hundreds of thousands
of ohms. Correctly used, they enable the
builder to meet the following performance
specifications:

(1) Low initial cost—the relative sim-
plicity of the circuit brings the over-all
initial cost down to about $11.50.

(2) Low operating cost—the choice of a
high-resistance thermistor coupled with a
low-current sensitive relay permits the cir-
cuit to idle continuously with a current
drain of something under .002 ampere. At
present power rates, this makes the yearly
operating cost less than 24 cents.

(3) Reliability—alarms of this type
should be inspected and checked periodical-
ly to insure reliability of operation in time
of need. Since all circuit components op-
erate at less than half-maximum rating,

and because the relay and rectifier are en-
closed in a metal case which is as close to
being dust-proof as one could desire, de-
pendability is assured even though the test-
checks are few and far between.

(4) Remote control—to make the device
universally applicable, components and de-
sign factors were selected to permit the
builder to use very long leads—literally
thousands of feet, if desired—between the
thermistor and the control box. Even the
alarm bell may be placed hundreds of feet
from the control section should this sep-
aration be desirable.

(5) Adjustable sensitivity—to satisfy in-
dividual requirements, the circuit is ar-
ranged so that it can be made to react
swiftly to almost any above-normal tem-
perature between 120 and 500° F or higher.

Fig. 3. Schematic diagram and paris list for the thermistor fire alarm.

Cl1—8-ufd., 450-volt electrolytic capacitor
R1—10.000-ohm, V4-watt resistor
R2—100,000-ohm potentiometer,
(IRC Q-11-128 or equivalent)
RL1-—Sensitive relay, 10.000-ohm coil, pull-in

linear taper

117 VAC.

50

rating 1 to 2 ma. (Advance SO-1C-10.000D.
Sigma 2F, or equivalent)

SRI1—65-ma. selenium rectifier (see text)

T1—Filament transformer, 6.3 volt @ 1.2 amp.
(Stancor P-6134 or equivalent)

TH1—Thermistor, VECO Type 5IR2 (Victory
Engineering Corporation, Springfield Rd.,
Union, N. ].—a kit of thermistors and varis-
tors, available from the company for $10.00
by mail, contains this thermistor)

l—Line cord and plug

1—Standard doorbell or buzzer

1—Case, aluminum, gray hammertone finish,
SVA” x 314" x 21"

4—Insultted binding posts

1—2-lug tie point

1—Potentiometer knob, any type

Misc. grommets, machine screws, wire, solder,
etc.

POPULAR ELECTRONICS
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LINE PLUG

Fig. 4. Pictorial diagram of the alarm.

(6) Latch-in feature-—once the fire alarm
is triggered, the alarm bell continues to
ring even though the heat around the ther-
mistor sensing element temporarily sub-
sides. This action is accomplished auto-
maticzlly by adjusting the relay properly,
as will be described later.

(i) No BX cable or conduit required—
low-vcltage wires may be run between the
bell and central control.

Construction

Whether the reader duplicates the alarm
system exactly or makes modifications to
suit his tastes, just a few preliminary con-
structional precautions are desirable. The
rectifier (SR, Fig. 3) should be rated at
35 ma. at the least, even though the total
current drain is less than 2 ma.; this makes
for cool operation over extended periods of
time. Filterr capacitor C{, an 8-pfd. unit,
should have a working voltage rating of
450 volts although the total anticipated po-
tential across it never exceeds 150 volts;
long capacitor life may he expected under
these conditions. The transformer T1 may
be mounted either inside or outside.

Terminals for the thermistor are isolated
froin the line hy the 10,000-ohm resistance
of the relay and by a protective 10,000-ohm
resistcr R1I. An even bhetter arrangement
would be to use an isolating transformer,
such &s the Triad R54X. This unit has a
115-volt secondary for operating the ther-
mistor and relay circuit, thus completely
isolating it from the line. Also included is
a 6.3-volt winding for operating the alarm
bell. With such an arrangement, the relay
contacts would be connected in series with
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Fig. 5. Hookup for initial adjustments.

the 6.3-volt wirding and the alarm bell.

The binding posts are insulated from the
case by means of shoulder or extruded fiber
washers. Holes drilled to take these wash-
ers must be large enough to allow the ex-
trusion to °‘sit” inside the rim of the open-
ing, thus préventing the metal screw of the
post from touching the case. Live rubber
grommets are necessary for all feed-
through leads to protect the latter against
fraying over the years.

Testing and Adjustment

All wiring should be completed before
proceeding with adjustment and testing.
A.c. power should not be applied until it is
determined, by means of an ohmmeter, that
no bare wires are in contact with the case
and that there are no short circuits which
might injure tke selenium rectifier, the
thermistor, or the relay. An ohmmeter is
mentioned because it is usually a part of a
multitest meter which is needed for cur-
rent measurements.

For the following test, do not connect
the thermistor into the circuit at all. In-
stead, connect the multitester as a low-
range milliammeter (0-10 ma. range is just
about right) in series with a 75,000-ohm
resistor across tre thermistor binding posts,
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as shown in Fig. 5. To avoid raucous
buzzing or bell-ringing during the test, a
6-volt pilot lamp may be substituted for
the alarm signal device as an indicator.
Ilirst rotate the knob of the sensitivity
control R2 so that it presents maximum re-
sistance to the series circuit (fully clock-
wise in this model), then insert the a.c.
plug into a 117-volt a.c. outlet. The milli-
ammeter should show a reading of a small
fraction of a milliampere. Gradually ro-
tate the potentiometer while watching the
meter and the pilot indicator, noting the
current at which the pilot lamp first
lights up. This is the “pull-in” current
of the relay. Adjust the relay according to
the manufacturer’s instructions (these ac-
company the relay when purchased) so
that it pulls in at 2 ma. and drops out at
an appreciably lower figure, such as .8 ma.
to 1 ma. Once this adjustment has been
made, it is advisable to seal the adjusting
screws with flexible polystyrene coil dope.
Again rotate R2 to maximum resistance
and replace the 75,000-ohm resistor with
the thermistor, leaving the meter connect-

ed. Repeat the “creep-up” procedure given
above, adjusting the potentiometer in small
steps. This is necessary because, as the
current is allowed to rise in the thermistor
and it begins to warm up, its resistance
diminishes, permitting more current to
flow. The increased flow of current, in
turn, warms it some more, again reducing
resistance. This cycle continues until the
thermistor radiates its heat away as fast
as it is generated, stability being reached
in about ten seconds. From the above pro-
cedure, determine the position of the con-
trol knob for a setting which is just short
of pull-in. Leave the control in this posi-
tion, remove the meter, and connect the
thermistor alone across the binding posts.
The alarm is now set for a heat test.
Pass a lighted match quickly under the
thermistor body; the pilot lamp should
come on instantly, simulating ringing of the
alarm bell. Once the correct setting of R2
has been obtained, the response should be
instantaneous when the ambient tempera-
ture around the sensing eclement exceeds
120-150° F.

More Power from Sun Batteries

S FAR AS this generation is concerned,
the sun is an inexhaustible source of
power. Take advantage of that untapped
power to operate small transistorized ra-
dios, light-operated relays and other elec-
tronic assemblies requiring a few milli-
watts. The B2M “Sun Battery” provides a
convenlent, cheap method of tapping the
sun’s energy.
I have been experimenting with B2M se-
lenium cells by wiring them in series and
parallel to obtain more voltage (series ar-

rangement) or more current at the same
voltage (parallel arrangement). The best
layout plan for five or six B2M cells has
been a circle; this type of circuit has the
advantage of receiving maximum light from
the sun when used outdoors and an equal
light distribution from a ceiling spotlight
when used indoors.

Mount the five or six cells on a plywood
base (about 4” x 4%") and run the connect-
ing leads through holes to “beautify” the
arrangement. Solder all of the wires to re-
duce circuit losses. Attach two thin strips
of plywood to the underside of the base to
raise it above the workbench, and thus pre-
vent the wiring from being chafed.

A test made in bright sunlight gave the
data for the following table, which shows
the voltage and current output through
various resistances:

Ohms Volts Microamperes
200,000 2.7 12
100,000 2.69 25

54,500 2.65 40

20,000 2.54 115

8000 2.43 300
5000 228 450
414 90 2160
220 .58 2550
150 31 3000

All of the above figures were obtained using
six cells connected in series.—George P.
Peurce. —30—
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Jim Caukins Learns to Tune In a

Single-Sideband Station

By E. H. MARRINER

There is a little trick to it—but once you

have mastered the technique, the band is yours!

ILL JONES had just about hooked a

VQ4 on his amateur station, when the
doorbell rang. It always rang just at the
wrong time. Bill slowly took his earphones
off and laid them down on the table, got
up and went to the door. Just outside
stood Jim Caukins, the Novice from down
the street.

“Hi, Bill, hope I didn’t bother you.”

“Naw, come on in, Jim. What's on your
mind this evening?”

*“Well, I've been listening to all these
‘Donald Duck’ stations, trying to tune one
of them in, but I give up!”

“You mean one of the single-sideband
stations on 3800 kc. or on 4000 kc?”

“Yeah, I can’t seem to tune them in
properly. Can you show me how?”

“OK, we'll see if we can tune one of
them in on the HQ-129X. Let’s see il we
can find one first. There are generally a
few on after 4 p.m., and most of the W6&’'s
hang around 3800 kc. They generally have
lots of power and are easy to tune in.

“Here, Jim, I think I got one now. The
book says turn the audio volume on full,
then turn the r.f. sensitivity control down,
until we still hear the signal. Does that
make sense to you?”

“I heard you have to turn the c.w. switch
on. That's the b.f.o. switch, isn't it?"”

“¥Yup, just like we were receiving code
signals, Jim. Doesn’t sound very practical,
does it? Well, we're all set up. Have the
station tuned in, the r.{. control down,
audio turned up full, and the c.w. switch
on. Now there's just one more item—a
very important one too. Probably the rea-
son most fellows can't make sense out of a
single-sideband signal.

"It happens there is an upper and lower
sideband and the boys use one or the other.
The fellows on 3800 kec. generally use the
lower, and the fellows on 4000 kc. use the
upper.”’

“Sounds like it isn’'t going to work, Bill.”

“Hold your horses, Jim. See that knob
marked ‘beat oscillator’? That’s the b.f.o.
knob. I won't get too technical, but for
receiving stations on the 3800-kc. end of
the band we want to turn it to the left
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of center. Not much, just a very little.”

“OK, I'm still following you, Bill; go
ahead.”

“All set? Let's turn it just a little to
the left, and at the same time tune the
main tuning dial. Now adjust the b.f.o.
just a little. Hear it dip and sort of lock
in? Now we can understand the station;
doesn’t sound bad at all does it?”

“Sounds just about like an AM station
now, Bill. Think I'll ever get used to all
that tuning?”

“Once you get the receiver set up, you
won’t have to touch the b.f.o. knob all
evening, except for an occasional touch-
up, or unless you want to listen to the
other sideband.”

“Won’t the receiver drift off the sta-
tion?”

“Not if you let it warm up for a while.
If you want to listen to the other side-
band, just reverse the process of tuning.
Down at the 4000-kc. end of the band most
of the fellows are on the upper sideband
and you’ll have to tune the b.f.o. knob to
the right of center.”

“Well, Bill, I don't have a b.f.o. knob on
my ARC-5 surplus receiver. I guess I'm
stuck.”

“Not exactly, just a little more difficult
to tune in, but it’ll work just fine. In place
of the b.f.o. knob, you'll have to use a
screwdriver, and vary the b.f.o. setting at
the screw hole near the back right side of
the ARC-5 receiver. Once you get it set off
to one side, you can copy mast of the boys
OK. DBetter yet—you can put a variable
25-pufd. capacitor on the side and hook
it across the b.f.o. coil. Then you can con-
trol it from a knoh.”

“That would be a lot better than using
a screwdriver.”

“Maybe you could fasten a shaft on the
screw to make it easier, Jim.”

“Fine, Bill, thanks a lot. I hetter get
along home now. Hope I can remember
how to tune those stations in. They say
you can hear them right out in the clear,
no interference.”

“Yep.’

“So long and thanks again, Bill.” 50—
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READER RESPONSE to this department
has been two-fold. Some readers want to
see experimental circuits while others are
more interested in knowing about the latest
transistor releases, reports of recent develop-
ments, etc. In an effort to please everyone, a
division has been made which should permit
both fields of interest to be served.

In the first part of each column, we will
feature several experimental circuits sug-
gested by our readers. Under the heading
“Tech Talk,” we will discuss new products
and developments at a somewhat higher
technical level. We hope you like it—com-
ments will be appreciated as always.

Transistor Radio in a Hat

The wiring schematic at the bottom of this
page shows a receiver designed by A. E.
Munich which he has installed in his “ten
gallon hat.” In high signal strength areas,
this receiver will work without an antenna or
ground connection. In some localities, a short
piece of wire taped to the hat brim will be all
the antenna required.

Low-cost transistors are used throughout,
and the circuit is straightforward without un-
necessary frills. The first stage is a grounded
collector regenerative detector. No tuning ca-
pacitor is shown as Munich leaves his receiver
spot-tuned to one broadcast station. The slug
of the loopstick can be adjusted to cover the
band from 650 to 950 kc., using the 200-pufd.
(C6) fixed capacitor.

The tickler coil, L2, is wound of 15 turns
of No. 28 wire. It is best not to solder this
coil into position until the receiver has been
completed. As in the usual regenerative cir-
cuit, it is possible that the coil leads will need
to be reversed. If the circuit sounds weak, it

S B - e A
ransistor Topics
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may be that the leads are making the coil
“degenerate” rather than “regenerate” as it
should. Experiment by shifting L2 leads until
the best signal is heard.

Munich reports that all of the parts may be
purchased new for under $11. The earpiece is

cut to provide just the necessary length when
the hat is worn. When he wants to wear the
hat without using the radio, the earpiece can
be fastened inside the brim with a piece of
tape.

Improved Production Technique

A major headache in p-n-p transistor pro-
duction is the “doping” of the n-type germa-
nium to make a p-type coating. It is done by
sandwiching a thin slice between two layers

ANT ] 2N1I07 CK722 cs 2NI07 2NI07
240\ puta. vi v2 .0|\|um. v3 va
: g r ca ot c
Otute. &=
. 2MEG | A\ .8, 2 B 25 B
= RI A RS pto |
el 500 —
=g 3 A K £y—e £
gll [ ol 2R3 ZRa § RY
Zi o r2 3 S2lute 21MEG 225K o 2200k
il utd 203 T 3 15K 3
wll 3
= & P : ;
4 € € 1
Loe ]
—_— 4172V 2K
= E/\RPIECEC
L2 )
157
SPST.
Schematic diagram of the “hat” radio receiver designed by A. E. Munich.
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of aluminum and heating
the whole assembly until
the impure p-type coating
is formed over the n-type
center. Perfection of this
method requires close con-
trol of the applied heat.
Weak p-n-p transistors
generally have a  “thick”
n-type center, while very
active units for high fre-
quency use have an ex-
tremely thin center.

According to a recent an-
nouncement, Westinghouse
Research Laboratories has
developed an improved
tech.nique for making p-n-p
transistors. As the tempera-
ture can be virtually un-
controlled, transistors are
produced which are more
consistent in quality from
unit to unit. The key to the
process is a “cooling off” period during the
heazing of the transistor sandwich. This new
tecknique has also produced transistors which
are at least 10,000 times more sensitive to light
than photoelectric cells. Westinghouse will
probably call them “photodiodes.”

NbD information has been released on avail-
ability or type numbers.

Solar Batterylike Transistor

The “diffusion” technique employed by the
Bell Telephone Laboratories in producing sili-
con cells is roughly similar to certain proc-
esses used in manufacturing transistors. Thin
slices of very pure silicon are treated under
gas at high temperatures. This permits the
controlled introduction of special impurities
at the surface of the silicon. Surface pene-
tration is less than one ten-thousandth of an
inch. The boundary created in the cell be-
tween the two different regions of electrical
conductivity is referred to as a “p-n junction.”
Transistors use two such surfaces and hence
are kKnown as “p-n-p junctions” or “n-p-n
junctions.” Unfortunately for the average ex-
perimenter, the cost of pure silicon is gquite
high, and the only true silicon solar battery
on the market is sold for akout $20.

Tech Talk

Six p-n-p transistors have been packaged
inte a convenient kit by the General Transis-
tor Corporation. Called “Kit =2,” the tran-
sistors are contained in a functional Lucite
box They consist of three p-n-p transistors
for audio applications, two for i.f. amplifica-
tior up to several hundred kilocycles, and one
transistor that will work as-an oscillator/con-
verter. The kit is desighed for experimenters
and will be sold for about $17. .. . Two tran-
sistors intended for use in broadcast AM re-
ceivers were recently placed on the market by
RCA. They are the 2N139 and the 2N140. The
2N139 will provide a 30-db gain at the 455-ke.
if. channel with a common-emitter circuit,
while the 2N140 will work nicely as a mixer/
oscillator or converter. Both are p-n-p types.
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New Westinghouse “photodiodes’” are super-sensitive to light.

Germanium p-n-p power transistors have
been perfected by CBS-Hytron, each of which
has a large copper base that may be bolted to
the chassis. This allows the heat to flow from
the power transistor to the chassis, thus pro-
viding a large area of heat radiation. Re-
cently released CBS-Hytron transistors of
this type include the 2N155, 2N156, 2N157, and
the 2N158. A pair of 2N156 power transistors
can furnish 8 watts output in an audio cir-
cuit. . . . General Electric has a new brochure
on transistors. It is known as No. ECG-95
and may be obtained from the Semiconductor
Products Division, General Electric Co., Elec~
tronics Park, Syracuse, N. Y.

Texas Instruments has a new silicon power
transistor with a dissipation of 3.5 watts. Al-
though intended for use by the military serv-
ices in specialized applications, the Type 970
would probably work in hi-fi power amplifiers.
Silicon transistors are particularly useful

TI's Type 870 silicon power tfransistor.

where high operating temperatures are per-
missible. TI’s new one is an n-p-n type with
a gain of 18 db (class A operation) at 2.5 watts
output.

Once again, we would like to mention the
Raytheon book titled “Transistor Applica-
tions,” which is available at most radio parts
jobbers. It costs only 50 cents and contains
more than 50 schematics of practical ideas for
transistor projects. If you have not seen &
copy. be sure to drop in at your local jobber
today. 30;
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Fig. 1. The only
control on the front
panel is the volume

ANY service technicians rate signal

tracing as the most useful technique
ever developed for fast trouble-shooting. A
signal tracer doesn’t have to be tuned, and
you don’t need an engineering degree to
understand how it works. In fact, a tracer
is easier to handle than some meters; it
can be used to locate trouble in radio, TV,
audio, and other equipment.

If you're willing to pass up some of the
extra features built into commercial signal
tracers, you can put one together for very
little money. New parts for the instrument
shown here will cost about $17.00 at retail;
you can push that down quite a bit by
shopping for bargains or digging into your
spare-parts box.

How It Works

To illustrate how this signal tracer is
used, let’s assume that we are checking a
radio. First, we connect a live amplitude-
modulated r.f. signal generator to the an-
tenna and ground terminals of the set.
Next, we tune the signal generator and ra-
dio to the same frequency. Then, with the
radio operating, we touch the pickup probe
of the signal tracer to the input and output
point of each stage in the set—starting at
the antenna terminal and working step-by-
step through to the loudspeaker.

At each “live” point in the circuit, the
tone from the signal generator will be
heard from the speaker in the signal tracer,
and the magic-eye indicator in the tracer
will close to show the presence of a signal.
When the speaker is quiet and the eye re-
mains open, the tracer probe is touching a
dead point in the circuit. This shows that
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3 control, R1, which
m also operates the
on-off switch, §1,

trouble is present between the point just
touched and the last live point. An inter-
mittent fault is indicated by sputtering
sounds from the speaker and winking of
the eye. Oscillation, interfering signals,
and hum are identified by ear.

Circuit Description

What is the circuit of the signal tracer?
Basically, it is nothing more than a crystal
detector (in the test probe) followed by a
sensitive audio amplifier. The amplifier op-
erates both a loudspeaker (for aural indi-
cations) and a magic-eye indicator tube
(for visual indications). The amplifier pow-
er supply is selt-contained.

Figure 3 shows the complete circuit
schematic, and details of the probe are
given in Fig. 5. The dctector consists of
the miniature germanium diode V4 and in-
put capacitor C8, and is built into the
pickup probe. If you already own an oscil-
loscope demodulator probe (such as Heath-
kit 337-C, or EICO PSD or PSD-K), you
can use that instead of building a separate
detector probe for the signal tracer.

Output of the detector goes to the grid
of the high-gain 6AU6 audio amplifier
stage. Gain is controlled by means of po-
tentiometer Ri. The power output stage,
which uses a 6AQ5 tube, drives the loud-
speaker. The audio signal applied to the
control grid of the 6AQ5 is applied also to
the grid of the 6E5 magic-eye indicator
tube, thus giving simultaneous operation of
the speaker and eye
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You can get professional results with this low-cost

tracer which can be used for both audio and r.f. work

Tracing

By RUFUS P. TURNER

on a Low Budget

Fig. 2. Rear view
with the cabinet dis-
assembled shows lo-
cationi of parts. Tubes
are raounted on a
metal shell, shown at
lower richt, which is
supported by stand-
ofts. The speaker
and magic-eye as-
sembly are mounted
on the front panel of
the metal cabinet.

The internal power supply of this unit
consists of a miniature power transformer
T1, a 75-milliampere selenium rectifier
SR1, filter resistor R7, and electrolytic
filter capacitors C5 and C6. No pilot light
is used, since the glow of the magic-eye
tube serves the same purpcse.

Mechanical Construction

Figures 1 and 2 show the mechanical
construction of the signal tracer. This in-
strument is built into a 4%"x6" x 84"
aluminum case, though a less expensive
wooden hox (and a metal chassis) could be
used instead.

A 3" loudspeaker opening is cut on the
right-hand side of the front panel and
backed with a 4" square of perforated grille
material. A 1%"” hole at the upper left of
the panel serves as a window for the magic
eye. Input jack JI and gain control R1 are
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mounted near the lower left corner of the
panel (sece Fig. 1).

The magic-eye {uhe is held in a standard
Amphenol 58-MEA6 bracket. Six leads,
color-coded as in Fig. 3, come out of the
socket of the assembly. Resistor R8 is sup-
plied with the unit and is already con-
nected inside the socket shell.

Shielding is necessary on the 6AUS6 to re-
duce hum pickup and oscillation. Mount
the 6AU6 and 6AKS tubes on a small metal
shelf and install it below the magic-eye as-
sembly. Mount the amplifier circuit com-
ponents on the under side of the shelf. This
tvpe of construction is not a “must,” how-
ever, since you can support the sockets by
long screws from the bottom of the case
if you wish.

Figure 5 shows details of the pickup
probe. When you make it, keep capacitor
C8 and diode V} as close to the prod point
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list for the main
unit. The probe is
shown in Fig. 5.

t

INDICATOR TUBE
BES COL

BRACKET ASSEMBLY LEADS

Cl1—10-ufd., 25-volt midget electrolytic capacitor

C2—0.05-ufd., 200-volt midget tubular capacitor

C3—0.005-uid., 200-volt midget tubular capacitor

C4—25-ufd., 25-volt midget electrolytic capacitor

C5, C6—12-ufd., 250-volt midget tubular electro-
lytic capacitor

C7—0.1-utd., 200-volt midget tubular capacitor

J1—Chassis receptacle connector, Amphenol 75-
PC-1M

R1—500,000-ohm potentiometer (with S1)

R2—3000-ohm, l-watt resistor

R3—I1-megohm, l-watt resistor

R4, R5—470.000-ohm, I-watt resistor

R6-—240-ohm, 1-watt resistor

R7—1000-ohm. 2-wait resistor

R8—I1-megohm, Vp-watt resistor (supplied with
tuning-eye assembly)

R9—1-megohm, Vo-watt resistor

S1—S.p.s.t. switch (on back of RI)

SR1—75-ma. selenium rectifier

T1—Power transformer, 135 volts @ 50 ma., 6.3

o

°©

R CODED

volts @ 1.5 amp. (Triad R-30X or equivalent)

T2—Universal output transformer (Merit A-2900
or equivalent)

V1—Type 6AUS tube

V2—Type 6AQS tube

V3—Type 6ES tube

2—7-pin miniature tube sockets (one shielded)

1-—6-prong magic-eye assembly (Amphenol 58-
MEAS)

1—3” PM dynamic speaker (3.2-ohm impedance)

1—4” square of perforated speaker grille mate-
rial

1—Power cord and plug

1—Pointer knob for gain conirol

I—Metal case, 84" long, 6” high, 412" deep

1—Metal shelf for mounting tube sockets

1—2-lug tie point

1—1-lug tie point

4—Stand-offs for mounting metal shelf

Misc. machine screws, solder lugs, grommets,
wire, solder, etc.

as possible to reduce hand-capacitance ef-
fects.

Peel off two inches of the rubber jacket
of the microphone cable that forms the
lead for the probe. Then solder the cathode
end of the diode lead (marked “~+” or
“K") to the end of the exposed shield braid
(point B). Solder the other diode lead to
capacitor C8 and conncct the junction of
C8 and V to the center conductor of the
cable. Solder the ground-clip lead to point
A on the exposed shield braid. Finally,
push the assemibly forward into the probe
shell and join the free lead of capacitor C8
to the prod. Tighten the prod on the
probe and attach plug PLI to the free end
of the shielded cable.

Chassis Wiring Instructions

As in most types of construction, the
tfube heaters are wired first. The heater
leads between the tube sockets and the two
green pigtails of transformer T1 must be
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twisted tightly together to reduce hum.
After the connections are made, press the
twisted leads firmly against the chassis.

Next, wire the power supply, keeping the
117-volt a.c. leads as far as possible from
the 6AU6 and 6AQ5 circuits.

Finally, wire the amplifier portion of the
circuit. A very important caution in this
work is to return all components which are
to be grounded in each stage to a single
ground point in that stage. Though the sep-
arate ground lugs of the 6AU6, 6AQS5, and
power supply stages are bolted to the
chassis, they are also wired together.

To minimize hum pickup, the connection
from input jack J1 to the top of gain con-
irol R1 is made by a short length of shield-
ed cable and the shield is grounded. This
can be a piece of the same microphone
cable used with the pickup probe. The lead
from the center terminal of R1 to terminal
1 of the 6AU6 socket is also a short piece
of shielded cable.
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Fig. 4. Pictorial diagram indicates how various components are interconnected.

LINE PLUG

SHIELOED CABLE

(NOT OVER 2 FEET)

Fig. 5. Details
of the construc-
tion of the r.f.
probe, includ-

) 8ARED SHIELD BRAID a8 va ca

2 I
T T e e e 2]

CONNECT TO INPUT(JI)

INSULATED SHELL {PROBE HANDLE)

PROD POINY

[ SSC0e, ALLIGATOR GROUND CLIP

ing parts list.

V4-—CK705 crystal rectifier

C8- 880-uufd. miniature, axial-lead ceramic ca-
pacitor (Erie GP)

PLI—Male microphone-typ= cable plug, Am-
phensl 75-MC-1F

1--Large-size test probe, ICA 387R

1-—Alligator ground clip

1—2' length of flexible, shielded microphone
cable

Misc. wire, solder, etc.

Initial Checking
The completed instrument may be
checked in the following manner: (1) Set
gain control R1 to zero (extreme left). (2)
Plug in the pickup probe. (3) Connect the
probe to the output of an AM signal gen-
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erator (tuned to any radio frequency). (4)
Connect the ground clip of the signal tracer
probe to the signal generator ground. (5)
Plug generator and tracer into the a.c.
power line, switch both on, and allow a

(Continued on page 108)
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A good turn in the home radio shop

By H. Leeper

DO YOU EVER take a chassis qut of a
cabinet to test, repair, or replace a
part? Do vou have to adjust the tension
of a spring? Peak a trimmer capacitor?
Move a control ‘o a handier spot? What-
cver the job, you'll find it goes better and
faster if you have a good assortment of
twisting. turning. and gripping tools.

Since the electronic parts of an assembly

and the cases, cabinets, brackets, and
hold-downs—are usually put together with
screws, bolts, and nuts, a selection of
screwdrivers heads the list of most-used
tools. With the right ones, you won’'t chew

SCREWDRIVERS

This assortment of shaft lengths, handle
diameters, tip sizes, and shapes will give you
the reach and turning power you need for
just about any job that may crop up in your
electronic building and maintenance work.

AN Yo, £ £
N /"

up a slotted head or develop blisters try-
ing to budge a frozen bolt.

What is the right screwdriver? The best
rule is that the tip should be almost as
wide and thick as the slpt it's supposed to
fit. If a driver tip is wider than the screw
head, it may scratch surrounding surfaces;
if it’s too thin or narrow, it is likely to
jump the slot and leave its mark on you
or on some nearby part.

That’s why you need a full range of
drivers from the thin setscrew type to the
husky, heavy-handled kind that’s built for
maximum turning power. One or two long-
shaft drivers will come in handy, too.
Though shaft length doesn’t have much to

WRENCHES

Open-end wrenches (left) can be used to
turn nuts or to keep them from turning while

you draw up on a screw or bolt. Like the nut
drivers shown in the carry-kit, they come in
complete sets that fit most standard nut sizes.

& @ %
<%

Phillips screws with cross-slotted heads are
widely used in factory-made assemblies. To
get at a chassis like this, you should have
matching, ribbed-tip drivers. The small and
medium sizes will fit the most-used screws.

60

A socket wrench, or nut driver, is handiest
in a case like this where a nuf rather than a
screw head is made accessible for adjustment.
The hollow shaft of the driver "swallows" the
part of the bolt that projects beyond the nut.

POPULAR ELECTRONICS
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AND TURNS

deserves a turning tool of the right type and size

do with power, a long bhlade can reach
through cabinet openings or let you start
screws in hard-to-get-at spots. And cross-
slotted Phillips screws show up so often
that no radio kit is complete unless it con-
tains a couple of Phillips drivers.

Arnother screwdriver “must” for the clec-
tron.c workshopper is the kind that has an
insulated shaft and handle. The exposed
metal tip will serve as a regulation light-
duty driver; the insulation makes it a good
tool for drawing sparks and a safe one
when you touch a “hot” circuit by accident
or on purpose.

Wrenches- -of the open-end and socket
type—handle tightening and tensioning jobs

RATCHETS

Back-and-forth action of a ratchet gives in-
creased leverage plus extra freedom of move-
ment in tight places. This set has reversible
ratchet handle and socket attachments to fit
common hex nuts or hex-headed screws.

from the opposite end. Self-tapping screws
are commonly used for parts mounting be-
cause they cut their own threads in drilled
holes. Many of these screws are made with
slotted, hex-shaped heads so that they can
be turned with either a screwdriver or a
wrench. Socket wrenches, commonly called
“nut drivers,” cope with them in easy, non-
slip fashion. Five or six common sizes of
open-end and socket wrenches will take
care of most of the building and mainte-
nance jobs that are likely to turn up in the
home radio shop.

These and other tools that can speed
your electronics work are pictured below
and on the next page.

ALIGNING TOOLS

Plastic or fiber wands resembling screw-
drivers and socket wrenches are made to fit
both hex-headed and slotted adjustment
screws. Some blades are enclosed in sleeves
that keep tips from jumping out of slots.

Easy ratchet movement—plus the offset
angle of this tool—is a big help when you
have to turn a screw or nut in a half-hidden
corner. The rubber pad in background is used
to protect TV tube from accidental slips.

March, 1656

Non-conductive shafts keep your hands at
a distance from frequency-sensitive peaking
screws. Tips are often made of soft material;
if you exert too much pressure, they'll break
before they can seriously damage the screws.

6l
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GET A GOOD GRIP . . .

Standard radio parts don’t always come
in just the size and shape that you want
them, and even when they do, you can’t
work on them if they’re bouncing and bob-
hing freely in the air. Whenever you want
to cut, bend, grind, shape, or smooth a part
—or just hold it down so that you can
solder something to it—you’ll find uses for
vises, pliers, clips, and magnets.

Tools that keep parts from moving are
matched in importance by those that spin
around at high speed. Electric drills and
rotary tools have grown in usefulness as
new attachments have become available.
Many different kinds of stands and jigs,
buffing, reaming, and polishing attachments
now bring power-tool convenience to a

wide range of building and assembling
jobs.

For clean, safe cutting, make sure the part you're
working on can't slip or twist. A lazy short cut—
like holding a shaft in your fingers while you saw it
down to size—is more apt to shave your fingers
than it is to shorten the work.

Vises, like other tools, are made in different sizes
to suit different work. A spring clip, forced into
the end of a bottle cap or a solder reel, makes a
good emergency vise for light holding jobs. A
magnet can also serve at times as a third hand.

Pliers and nippers in full assortment could fill a
large tool chest, but a good general-purpose kit
should have at least one pair of tweezers (top)
and, left to right, long-nose pliers, diagonal cutters,
slip-jaw or 'gas” pliers, and parallel-jaw pliers.

An electric drill becomes much more than a
hole-making tool when you add a stand and attach-
ments for grinding, buffing, wire-brushing, sandpa-
pering, and ofher jobs. Most of the common drill

attachments are made to fit quarter-inch chucks.
&2

A rotary tool or a miniature electric drill out-
fitted with a kit of small craftwork accessories can
be a real help in grinding off rough metal edges,

enlarging holes, or routing special shapes in wood,
plastic, or soft-metal chassis and cabinet blanks.

POPULAR ELECTRONICS
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" THETRANSMITTING

TOWER

erb S. Brier, woeca

HE NOVICE CLASS amateur license is

designed to allow people without previous
radio experience to get on the air with a min-
imum of trouble and to “learn by doing” while
studying for a permanent license. Conse-
quently, the Novice examination is very sim-
ple. It consists of 20 questions, each with four
possible answers—one of which is correct. To
pass, an applicant must answer a minimum
of 15 questions correctly. (A 5-wpm code test
must also be passed. As “Learning the Code”
was discussed fully in the September, 1955,
Transmitting Tower, we will concentrate here
on the written amateur examinations.)

One way of preparing for the Novice writ-
ten examination is to memorize the Novice
questions and answers in the License Manual.
Because of the simplicity of the examination,
most applicants who prepare for the test in
this manner pass it, even though they under-
stand little of what they have memorized.

A much better way to prepare for the ex-
amination is to study systematically a course
dealing with the points covered in the exam-
inaticn, so that you will understand them.
The eourse should also instruct you on how
to set up and operate your station after you
pass the examination.

An excellent course of this type is the
RETMA “Amateur Radio Course” (Novice Li-
censel. It consists of an 84-page instruction
book divided into six chapters covering the
requirements outlined above. Each chapter is
concluded with a page of test questions, so
that the student may check his assimilation
of the material presented. A copy of the lat-
est edition of the Licemse Manual is also in-
cluded with this book.

Code reception is taught on five 12” long-
playing discs recorded at a speed of 33% rpm.
All that need be said about them is that it
woulé be hard to see how anyone could pos-
sibly not learn the code well enough to pass
the Novice code test in a few weeks with
these records.

Cost of the RETMA “Amateur Radio
Course” is $10.00, which should be a very at-
tractive price for any prospective Novice who
has a 33%-rpm record player available. It is
obtainable from the Radio-Electronics-Tele-
vision Manufacturers Association, Suite 800,
Wyati Bldg., 777 14th Street NW., Washing-
ton 5. D.C.

Novice Examination

What trouble applicants have in answering
guestions in the actual Novice examination is

March, 1956

apparently caused by a tendency to study the
questions and answers in the License Manual
as if they had no possible connection witi the
other questions and answers in it, and by a
tendency to skip over the explanations ac-
companying some of the answers.

These facts usually show up in connection
with the following type of questions. Assum-
ing a plate potential of 650 volts and a plate
current of 80 ma. to the final amplifier stage
of a transmitter, what is its power input in
watts? 80.125 watts? 52 watts? 5.2 watts?
40 watts? What is the wavelength of a 4-mec.
signal? 120 meters? 75 meters? 750 kc.? 750
meters? And how much current will flow
through a circuit containing 50,000 ohms of
resistance across which is impressed a poten-
tial of 400 volts? 0.125 ma? 125 amperes?
8 ma? 2000 amperes?

Suddenly the applicant realizes that al-
though he knows Ohm'’s law and the formulas
for determining power and wavelength or fre-
quency, he cannot solve problems with them
because he has not learned the meanings of
terms like kilocycle, megacycle, milliampere,
microampere and their abbreviations well
enough to change amperes to milliamperes,
kilocycles to cycles, etc. Having four possible
answers to choose from does not help resolve
the dilemma —they suggest possibilities he
would never have thought of otherwise.

In spite of these difficulties, over 90% of
those taking the Novice written examination

KN4BPY.

187 Frankford St..
Versailles, Ky.. is shown operating his one-
tube transmitter (described in POPULAR ELEC-
TRONICS, Feb.. 1955), and his SW-54 receiver.

Bernie Nickles,
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pass it the first time they take it. Neverthe-
less, such difficulties give clear warning ol
further trouble to come in taking the General
Class examination, because that also contains
auite a few problems involving the terms just
discussed.

General Class Examination

With a little luck, you can probably pass
the General Class written examination (and
the Conditional or Technician Class exam-
inations—they are all of the same type) by
memorizing the questions and answers in the
appropriate section of the License Manual,
probably after failing it a couple of times.
But that certainly is not the easiest way to
pass the test.

The number of questions and answers to
be memorized—over 100, including 15 dia-
grams and the same number of formulas
makes doing so a formidable task. On top of
that, the questions in the examination are
different from those in the License Manucl.
although they do cover the same scope of
knowledge. Therefore, it is easier and smarter
to prepare yourself to know how to answer
the questions you will be asked in the exam-
ination than to memorize answers to ques-
tions you will not be asked.

The only way to do this is to put the Li-
cense Manual aside for a while and study a
good textbook on radio fundamentals from
the very bottom up. In this way, every time
you are introduced to a new fact or idea, you
will see its connection with what you already
know. It will then be easy to understand and
remember,

You will be introduced to atoms, electrons,
and protons, with their minute negative and
positive electrical charges, and you will learn
how electrons in motion produce an electric
current. You will meet again the ohm-—the
unit of electrical resistance—and see how it
is indicated in circuit diagrams and why dif-
ferent materials have different amounts of
resistance. Again, you will meet the volt—the
unit of electromotive force that pushes cur-
rent through resistance.

Next, you will learn how these quantities
are combined 1n Ohm’s law, the most impor-
tant of all electrical formulas. And you will
really work over the pesky little formula in

Ted Heyck., KN5BXT, Houston, Texas. reports
working 25 countries in all six continents in
three months of operation. (See News and
Views, p. 105, for details of this station.)
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its three disguises of E — IR, R = E/I, and

I E/R, until you can use it with confidence.
More important, you will have established a

Cooper Walker, Seymour, Ind., is shown at the
controls of his amateur station. WIHGV. A
victim of polio. Cooper is one of many who
have found that a physical handicap is no bar-
rier to becoming a radio amateur. His trans.
mitter is a modified BC-696A war-surplus unit
and his receiver is a Hammarlund HQ-129X%.

firm fqundation for the next step in your
electronic education.

Then you will learn about alternating cur-
rent and how it differs from direct current,
and the relationship between frequency and
wavelength.

Step by step, you will also learn about:

(1) Capacity—what it is, how it is formed,
its unit of measurement, how it behaves in
dc. and a.c. circuits; what its effects are
called, and how they can be calculated; the
symbol used to represent capacitors in cir-
cuit diagrams.

(2) Inductance—what it is, how it is formed,
its unit of measurement, how it behaves in
d.c. and a.c. circuits; what its effects are
called, how they can be calculated; the sym-
bol used to represent inductance in circuit
diagrams; inductive coupling, and how it is
used to form a transformer.

(3) Circuits containing combinations of ca-
pacity, inductance, and resistance; how ca-
pacity and inductance may be joined to form
resonant circuits to accept or reject signals
of any desired frequency; how to calculate
the resonant frequency; filters.

(4) Vacuum Tubes—basic theory, how a
two-element tube (diode) can change alter-
nating current to direct current; how adding
a control grid produces a triode capable of
generating or amplifying signals of any fre-
quency; the effect of adding more grids to
a tube.

When you reach this point in your studies,
you will have acquired sufficient knowledge
of fundamentals to be able to understand the
questions in the License Manual. You can
then use them for their intended purpose. as
a guide to the information you must have to
Ppass the examination. You will be able to un-
derstand the answers, too.

Apply your Kknowledge of fundamentals
when you start learning how to draw the dia-
grams. Start with the simpler ones, of course.

(Continued on page 100)
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BOOKSHELF

"AUTOMATIC GARAGE DOOR CON-
TROL" published by Richards-Lawrence
Book Co., Van Nuys, Calif. 38 pages. Pa-
per bound. Price, $1.50.

Here is a do-it-yoursell book containing
instructions for building a simple but ef-
fective electronically controlled garage
door opener. The parts needed are rela-
tively few and the layout is fairly easy.
The system may be installed on most over-
head garage doors. Complete details on the
receiver. transmitter, and related mechan-
ical parts are included. The volume is am-
ply illustrated.

Recomended: for the person of average
skill who wants to build his own.

AR S S e

"TV CONSULTANT'" by Harry G. Cisin.
Published by Harry G. Cisin, Amagansett,
N. Y. 69 pages. Paper bound. Price, $2.00.

This is the latest edition of a work which
sets forth the author’s method for trouble-
shooting television receivers. Aimed at the
practicing technician, the book contains no
theory and no mathematics. The various
TV disorders are coded and rapid checks
and steps for correction are presented.
Drawings of TV screens showing faulty
presentations, representative of each de-
fect, enhance the text.

Recommended: as a possible ‘“quicky”
guide for the professional service tech-
nician.

(RCU o0 R ne

"PRACTICAL RADIO AND ELECTRON.-
ICS COURSE FOR HOME STUDY" pre-
pared under the direction of M. N. Beit-
man. Published by Supreme Publications,
3727 W. 13 St., Chicago 23, Ill. Paper
bound Price, $3.95.

Instead of starting with basic theory, this
book opens with a study of the typical a.c.-
d.c. home receiver. In explaining the set
—botk as a whole unit and in terms of its
compcnents—the book brings in the neces-
sary theory as an adjunct to practical
work.

The pages themselves are divided into
two columns: the left-hand side contains
the main text while the right-hand column
presents valuable hints and points for fur-
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ther study. These are oversized pages, and
the material contained in the left-hand
column alone is more than appears on the
page of an average-sized book.

The scope of the volume is quite ambi-
tious, covering topics from basic receiver
circuits to such advanced subjects as elec-
tronic stress gages. It is completely illus-
trated, indexed, and liberally sprinkled
with charts and diagrams.

Recommended: for the beginner in the
field as well as the advanced technician
seeking a handy reference source.

LSS N e U et

"GUIDE TO HIGH-FIDELITY LOUD-
SPEAKER SYSTEMS" published by Electro-
Voice, Inc., Buchanan, Mich. 20 pages. Pa-
per bound. Price, 25 cents.

This catalog features complete descrip-
tions of E-V speakers, enclosures, and do-
it-yourself kits. Advice on selection is based
on the user's budget and other considera-
tions.

LS U we U e S

“PLANNING BUILT-IN HI-FIDELITY SYS-
TEMS FOR THE HOME" published by Al-
lied Radie Corp., 100 N. Western Ave,
Chicago 80, Ill. 16 pages. Paper bound.
Price, 25 cents.

Planning a hi-fi system that will become
an integral part of your home? DBetter
consult this booklet for some worthwhile
advice regarding space, ventilation, wiring,
and materials. Included is a typical home
“music wall.”

Free Literature Roundup

CircuiT BUILDERS will be interested in
Anchor Solder and Its Proper Application,
available from Anchor Metal Co., Inc., 244
Boerum St., Brooklyn 6, N. Y.

A wIDE RANGE of Precision brand test
equipment is described in Catalog No. 23,
issued by Precision Apparatus Co., Inc,
70-31 84th St., Glendale 27, L. I, N. Y.

KITS FOR BUILDING test instruments and
audio amplifiers are listed in EICO’s new
catalog. For your copy, write to EICO,
84 Withers St., Brooklyn 11, N. Y.

PRESENT AND FUTURE electronic service
dealers will want a copy of Sylvania's 4
Guide to Good Business. This 20-page vol-
ume is crammed with vital information on
the service and retail trade. Well printed
and beautifully illustrated in color, it is
one of the most worthwhile free items of-
fered yet. Write to the Public Relations

Dept., Sylvania Electric Products Inc,
1742 Broadway, New York 19, N. Y. -73
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Whatever your interest in Hi-Fi—as a builder of your own rig, or simply as a lover
of good music—you’ll find a wealth of practical and authoritative information in
HI-FI ANNUAL & Audio Handbook, on sale at newsstands and radio parts stores
March 6, 1956.

Edited by the staff of RADIO & TELEVISION NEWS, the World’s Leading
Electronics Magazine, HI-FI ANNUAL & Audio Handbook brings you—between

the covers of a single volume—a total of 42 carefully selected articles on everything
in Hi-Fi . ..

® SELECTING HI-FI EQUIPMENT @® POWER AMPLIFIERS
® PREAMPLIFIERS @® LOUDSPEAKERS & ENCLOSURES
® EQUALIZERS & TONE CONTROLS ® TAPE TRICKS WITH YOUR HOME RECORDER

...plus a complete bibliography of Hi-Fi technical books and a handy product
directory.

If you’re a Hi-Fi fan—and who isn’t today?—HI-FI ANNUAL & Audio Handbook
is “must” reading . . . will save you money . . .show you the way to more enjoy-
ment from your hobby. Only $1.00.

BE SURE TO GET YOUR COPY!
ON SALE MARCH 6, 1956

at Newsstands and Radio Parts Stores

(*ff) HI-F1 ANNUAL & Audio Handbook 366 Madison Ave., New York 17, N.Y.
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Bert Whyte
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H. H. Funtel

DisAc and Tape Review

J‘ ANY FOLKS I know received hi-fi rigs as Christmas presents,

and it was interesting to see how quickly some of them
realized that the Achilles heel in their hi-fi systemis was the
quality of LP recordings. They learned the hard way that a
hi-fi system in itself is no guarantee of quality. In fact, they
learned one of the truer meanings of the much abused term
“hi-fi”* . .. that it means faithful reproduction of all elements in
a recording, whether this is wondrously “live” clean sound or
harsh distortions with scratch, hiss, etc. There is no doubt that
carefu. selection of recorded material is necessary if full en-
joyment is to be obtained from a hi-fi music system. It is my
hope tha~ this column has been helpful in guiding you to record-
ings of the desired quality, and that it will continue to be so in
the future,

By BERT WHYTE

Classical Gems

Last month, we concerned ourselves with Mr. Paganini and
his works. This month, we’ll roam around the LP catalog and
see what we come up with. First, let's talk about one of Francis
Poulenc’s works.

Poulene is a modern French composer noted mostly for light.
witty, rather satirical and amusing music. But he has done quite
a number of more serious works as well, one of which is his
masterfu. Concerto for Organ, Strings and Tympani.

CONCERTO FOR ORGAN, STRINGS AND TYMPANI

In spite of the rather dry-sounding title, this is a tremen-
dously ex-iting work and is a very spectacular hi-fi vehicle. There
is but cne recording of it in the LP catalog, on Columbia M1.4329,
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with E. Power Biggs on the organ and Bur-
gin conducting the Columbia Symphony.
(This orchestra is strictly a “pickup” re-
cording group, comprised mainly of Boston
Symphony men.) The organ is used in true
concerto form; and under Biggs’ expressive
hands, the work receives an expert perform-
ance. Slow movements are quite dramatic,
and the scherzo and finale fairly froth and
bubble with brilliance.

This is highly listenable modern music,
really more romantic than “modern” in cast,
and throughout the work there are sections
with scoring of great beauty. The recording
is old as LP’s go (1950), and in those early
days of LP found much usage as a hi-fl
demonstration piece. In spite of its age, the
disc can still more than hold its own as a hi-fi
spectacular. The orchestral scoring is all
strings, and they are heard with remarkable
cleanness and with nice bright incisiveness
when necessary.

The organ is the prize on this disc, how-
ever. It is very brightly voiced in certain sec-
tions, and its clean, clear articulation is won-
derfully effective in the projection of the
Poulenc scoring. It is in the pedal organ that
the disc earned its hi-fi reputation . . . there
is a great feast of huge pedal sonorities, up to
and including 32 foot contra bombardons! The
huge throbbing magnificence of these pipes is
captured with a realism which few organ
recordings surpass even today.

Oh, there were some boo-boo’s and distor-
tions here and there, but this disc can still
qualify as one of Columbia’s best engineering
jobs. The frequency and dynamic range was
very wide for the time and measures up to
many present discs, transient response was
excellent. and the acoustic perspective was
logical. This is an off-beat work to be sure

. but I can practically guarantee you'll
enjoy it!

KING OF INSTRUMENTS, VOLUME ONE

Speaking of organs and organ music brings
to mind one of the most remarkable record-
ings in the LP catalog. While the recording is
over a year old, it is not the sort of thing that
is generally reviewed, and for the benefit of
those who may have missed it, we’ll give it
a whirl. T am referring to a record called
King of Instruments, Volume One issued by
Aeolian-Skinner.

As any organ afficionado can tell you, Aeo-
lian-Skinner is the name of one of the fore-
most organ builders in America. Frankly, the
record was first issued by the company as a
sort of advertising gimmick, but it soon be-
came so popular that it was made commer-
cially available. Pleased with its success. Aeo-
lian-Skinner subsequently issued three more
volumes. While all of these discs are made to a
very high quality of fidelity and musical con-
tent, it is the first volume that remains the
most interesting. This is because what it
amounts to, literally, is a brief course in organ
construction and organ voicing and registra-
tion!

Donald Harrison, of Aeolian-Skinner, is one
of the most highly regarded organ building
experts in the world, and it is he who is our
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guide and instructor. With his slightly British,
softly modulated voice pleasant to the ears,
he takes us into the musical armament of the
organ. He describes the construction and the
sound of the various pipes such as the princi-
pals, the flutes, strings, reeds, and the way
they can be varied and used in mixtures and
mutations. The pedal organ, so beloved of
the hi-fi fan, is explained.

The best part of the whole recording is that
after each verbal explanation there are musi-
cal examples of excellent fidelity. And Mr.
Harrison is thorough, believe me! You will
learn about and hear the difference between
an open pipe and a stopped pipe, a stopped
chimney pipe, flue pipes, differing tonal qual-
ities of metal vs. wooden pipes, the sounds of
the baroque organ vs. the sound of the roman-
tic organ, etc., etc.!

As noted, the musical examples are beauti-
fully recorded, so that it is very easy to differ-
entiate between even the most subtle changes
in sound; and the lows in the pedal organ
are among the best available for testing your
speaker’s low-frequency response. Anyone who
loves organ music will certainly derive much
benefit from this unusual recording.

MAHLER’S THIRD SYMPHONY IN D

For a romantic work this month, we turn to
that champion of the super symphony, Gus-
tav Mahler. Mahler occupies a peculiar niche
in musical history. His music has been decried
by some as too bombastic and over-long in
length; others have described him as the
greatest symphonist since Beethoven. In re-
cent years, his music has been gaining steadily
in popularity and acceptance, a large part of
which is due to the fact that Mahler’s music
is absolutely sensational when recorded with
high-fidelity techniques. This fact is well at-
tested by the nine recordings of his first
symphony in the LP catalog!

The work we are concerned with, Mahler’s
Third Symphony in D, has only been recorded
once—on two 12" LP’s issued with the SPA
label. Reasons for the dearth of recordings
in spite of the spectacular nature of the score
are found in the huge orchestral forces which
must be employed, and in its great length.
. Charles Adler, who is something of a spe-
cialist on Mahler, conducts the Vienna Phil-
hasmonic Orchestra in this performance and
does a thoroughly praiseworthy job. The work
itself is full of Mahler’s typical episodes of
dramatic crisis and conflict alternating with
melodic passages of great beauty.

We are fortunate that this only available
recording is of fairly hi-fi sound quality . . .
not up to our top standards by any means,
but better than many domestic issues. The
main faults I found were a somewhat “brit-
tle” high end especially noticeable on cymbal
clashes. As near as I can figure it, the micro-
phone was overloaded or saturated on these
cymbal peaks because they sound “clipped.”
Bass end is tubby at times, acoustic perspec-
tive a shade too distant; there is some evi-
dence of tape hiss, and the surfaces are not
the best. Still, taking an over-all view, it is
a thrilling work well worth owning.

(Continued on page 120)
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Shorthorn Kit
Is Hi-Fi Bargain

Assemble it yourself and save money
on this first-rate speaker enclosure

By JOHN A. NORMAN

O YOU believe that top-flight high

fidelity has to separate you from your

bankroll ? Then you ought to get an earful
of this do-it-yourself loudspeaker box.

The “Shorthorn,” a scaled-down version
of the famous Klipsch corner horn, purps
out some of the sweetest audio vou ever
heard. And it sounds all the sweeter be-
cause you don’'t have to go into hock to
hear it.

In kit form, the K-36 enclosure made by
Klipsch and Associates retails for about
$39. That’s a far cry from the higher price
tag that goes with its big brother.
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As you might expect, the little fellow is
also a little shorter on size and bass re-
sponse, but it delivers clean, listenable mu-
sic that can add a new dimension of pleas-
ure to an inexpensive system.

Aside from what it saves you on assembl
and finishing. the Shorthorn spares your
budget in still another way. It will work
with many low- and medium-priced speak-
ers—including units you may already have
on hand, such as a 12” or 15" wide-range
speaker, or separate 2- or 3-way systems.

Why a Corner Horn? No matter what
kind of speaker and enclosure you use,
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they’ll sound richer if you put them in a
corner of a room. The reason is simple: the
walls—and floor—stretch the effective size
of the speaker cone so that the longer sound
waves (or lower bass tones) can be pushed
out more efficiently. It’s worth noting that
this doesn’'t add bass tones to a system.
But it does let you hear more of the bass
that is actually there.

The walls of a room offer a second bonus
that can be turned to advantage by a cor-
ner horn. They catch the back waves from
a speaker and use them to “load” the cone.
Loading increases a speaker’s efliciency and
transforms more of the electrical energy in
the voice coil into hearable sound waves.

One of the pleasantest things about add-
ing walls and floors to your sound system is
that they don’t cost anything extra. The
Shorthorn—like many other corner units
—makes free use of thesec acoustical facts
of life. The horns of the K-36 are formed
by its sides and the walls of the room.

Assembling the Enclosure. The K-36
kit reduces actual construction to a few
simple operations. If you follow the in-
structions supplied with the parts, you'll
need only a hammer, a screwdriver, wood
glue, and about five hours to put the whole
thing together.

It may be, however, that simplification
has been carried a bit too far. The panels,
made of %" plywood, seem a little on the
skimpy side, although there’s no noticeable
reverberation in the finished enclosure.

And in an apparent effort to eliminate
difficult jobs, the carpentry has been made
rather primitive. Except for the front panel
and top cover, all parts are assembled with

Dimensions and detail of beveled strip in the “Shorthorn.”
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Rubber weather stripping
is cemented to front edges
of top. side, and bottom
panels. This stripping
helps secure fit of front
panel which is screwed in
place last. Fourteen screw
holes are pre-drilled; round-
head screws are supplied
in kit. Some skewing may
be required to get an exact
fit; the plane was used to
shave off an overlap of
about 3/32” on one edge.

glue and nails. Wood screws have a lot
more holding power than nails and might
even be easier to install if the panels were
properly predrilled.

The birch-veneered front panel is screw-
fastened from the outside because it has to
be removable for speaker access. But this
also leaves scmething to be desired. The

~1/2"%13/8"x81/2"

1" x 35"
CLEAT
(BEVELED)
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visible screw heads don’t add very much to
the appearance of the furniture. Of course,
those who object strongly to this feature
can cover the entire front panel with dec-
orative grille cloth.

Despite these minor shortcomings, the
cabinet has a neat, modern look and is still
a gocd bargain in first-rate audio equip-
ment. For best results. place the K-36 in
accordance with instructions in the Kkit.

What Speaker Sounds Best? Your
choice of loudspeakers for the enclosure de-
pends as much on what you like to hear as
on what you want to spend. A single-cone,
wide-range speaker in the moderate price
class pushes out very listenable low notes

-the kind that let you distinguish the
thump of the big drum from the velvet of
the string bass.

The other tonal ranges are all there,
too. They are surprisingly smooth and have
minimum ‘“hangover.”

The highs sound clean and clear, though
they could be improved by the addition of a
separate tweeter (or the substitution of a
coaxial or triaxial speaker)—which all adds
up to the fact that the Shorthorn has a lot
of huilt-in versatility. It invites you to
start with a very modest speaker or use one
that you have. The rig will sound fine ngw,
and you can make it better any time you
like.

You also have a choice of speaker size.
The bhig cutout on the panel is said to be
equally good for either a 12” or a 15” cone.
Separate cardboard-blocked openings are
provided for a high-frequency tweeter and
a mid-range squawker. These cutouts can
be unblocked whenever you add the extra
speaker or speakers. Crossover networks
may ke placed on the bottom panel.
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When single-cone or coaxial speaker
is used, fit front panel so that the large
circular hole is at top: cutouts re-
main blocked. With two-way or three-
way system, mount front panel so
that the large opening is at the bot-
tom: unblock the cutouts to accom- | |
modate squawker and tweeter units. (;’,

£

ot

For still greater versatility, the front
panel is arranged for mounting in either of
two ways. With a single-cone job or a co-
axial, the large opening goes necar the top
to let the high notes radiate best (see the
diagram above).

Should you add a separate tweeter or a
three-way system later on, you can turn
the panel upside down. That will keep the
high-range speakers upstairs where they
belong. And lowering the woofer lets the
floor surface do a better job of spreading
the bass tones. In other words, adding a
tweeter to this upside-down system im-
proves the low notes as well as the highs.

And whatever eaquipment you use, the
corner cabinet puts more and better sound
out where you can hear it. —{30—

Before and atfter: left, the kit as it comes from the factory; right, the finished "Shorthorn.”

March, '1956
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Hi-Fi TV Sound Unit

BETTER RECEPTION of the sound portions
of television programs can be had using
the new Rauland Model TV 55 ‘“‘Television
Sound Tuner.” Designed for use only with
Rauland AM-FM tuners or tuner-amplifiers,
the new unit feeds TV audio through those
components for better listening or tape re-
cording. Its selector switch and fine tuning
control cover all 12 v.h.f. channels. Volume,
treble, and bass are adjusted on the ampli-
fler. (Rawlund-Borg Corp., 3515 West Ad-
dison St., Chicago 18, I1l.)

Sound Waves Wash Clothes

TALK ABOUT “CLEAN” SOUND— here’s a
gadget that uses low-frequency audio waves
both to wash clothes and rinse them!

Resembling a child’s top, the “Gnome Vi-
brator” is a British invention. Wash is
placed in a sink full of water and soap, and
the Gnome shoots sound waves at it to the
tune of 100 cps. The energy generated
presses the soapy water through the fabric.
After the wash has been lathered, it may
be rinsed clean in clear water, also with
the aid of the Gnome.

The manufacturers of this device -claim
that it outdates the conventional washing
machine and will clean safely all delicate
materials, as well as heavy fabrics. (G.I.
Developments Ltd., 48 Moorgate, London
12.C.2, England.)

New Tuner Provides High-Fidelity AM and FM Reception

HIGH-FIDELITY RECEPTION on both AM and
FM is assured with the Scott Type 330-A
tuner. This set pulls in the full 10-ke. band
transmitted by better AM stations, while a

= - . r—
three-position i.f. bandwidth switch adjusts
the receiver for different broadcast condi-
tions. Distortionless AM signals are fur-
nished, even when stations use 100% mod-
ulation.

Wide-band FM design has eliminated
drift, spurious cross-modulation by strong
local signals, and loss of stations close to
each other on the tuning band. Including
provisions for binaural and multiplex op-
eration, the Type 330-A tuner nets for
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§169.95. An external amplifier is nceded.
(H. H. Scott, Inc., 385 Putnam Ave,
Cambridge 39, Mass.)

Improved 7" Tape Reel

IRISH BRAND RECORDING TAPLS are now
available on an improved 7” reel which fea-
tures 32 square
inches of index-
ing area. Four
sections of the
tape may be
marked by the
user with china
crayon or ad-
hesive labels.
Inaddition,
threading is
made easy by
two greatly en-
larged side openings. Said to be 28% more
rigid than the former standard reel, the
new reel is sold at the same price. (OR-
Radio Industries, Inc., T-120 Marvyn Rd.,
Opelika, Ala.)
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Talking “Flash Cards” Aid in Speech and Language Study

HiGHLY USEFUL in all phases of language
learning and speech training is an audio
device known as “The Language Master.”
This compact unit operates like a tape re-
corder on playback, except that the sound
is on a strip of tape glued to a card. The
card is placed in the machine, a motor pulls
it past the playback head, and a built-in
amplifier and speaker then reproduce the
message.

Five series of these audio “flash cards”
have been prepared, with more on the way.
Each series contains key words and phrases
for specific applications, such as speech
courses in schools, or speech correction clin-
ics. Cards can be selected from a file, ar-
ranged in a desired sequence, and played
repeatedly. Each card contains, in addition
to the spoken message, a printed version
and - in most cases—a picture of what is
heard.

Part of the Master’s educational value
lies in its very simplicity. A child, or even
a partially disabled person, can operate it.
The constant use of the device and the han-
dling of the cards help keep a subject alert.
When used for rehabilitating sick people,
the instrument acts as an occupational
therapy aid. Recent tests using these cards
have demonstrated their value in helping
people with speech defects, including many
aphasiacs, the hard-of-hearing, and those
suffering from cerebral palsy.

Audio Topics on Radio Show

REPORTS on
the hi-fi field
and valuable
tips for using
home equip-
ment will be of-
fered on a new
radio series
called *“Sound
Thinking.” A
weekly quarter-
hour program, .
it will feature
prominent people in the audio industry as
guests. Originator of the show and its host
is Oliver Berliner, Jr., audio engineer, writ-
er, and president of Oberline Inc., Holly-
wooil. Scheduled guests include representa-
tives from Capitol Records, Altec Lansing,
Stancil-Hoffman, American Microphone,
James B. Lansing, Minnesota Mining and
Manufacturing. Each program will cover a
different phase of hi-fi, with emphasis on
do-it-yourself aspects. National distribution
plans are being made; watch your local
paper for announcements.
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Two controls are provided. One turns the
unit on and regu ates its tone; the other is

a volume adjustment. Once the machine
has been turned on, all the user need do is
place a card in the guide on the front panel.
A standard phone jack on the front panel
may be used to plug in an external speaker
for listening in large rooms, or a headphone
for complete privacy.

The Language Master is made by Ellemac
Inc., of Chicago, and distributed by the Mec-
Graw-Hill Book Co., 330 W. 42 St., New
York, 36, N. Y. Editor of the library of
cards is Dr. Paul Moore of Northwestern
University.

Twin-Chassis Amplifier

TWwo SEPARATE CHASSIS that function as
one complete urnit are featured in G.E.s
new 20-watt high-fidelity amplifier. One
chassis contains the power amplifier and
power supply; the other constitutes the pre-
amplifier and control unit. Each may be
mounted and installed independently of the
other, or fitted tegether as the user desires.

Five inputs, three outputs, and nine in-
dependent panel-mounted controls are pro-
vided. Reported frequency response is: 20
to 20,000 cps at 2 watts output, = 1 db;
30 to 15,000 cps at 15 watts, = 2 db. Net
price is $99.95. (General Electric Co., Elec-
tronics Park, Syracuse, N. Y.)

-
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Noted authority leads off
new series with "do” and "don’t”
rules on tape hookups

By R. S. LANIER

Adding Tape

to Your Hi-Fi System

OOD TAPE RECORDING and play-
¥ back, through a hi-fi system, is no ac-
cident. It's the result of proper intercon-
nections between the tape machine and the
rest of the system. Though there’s no
single, simple way to obtain good results, a
tape fan can get more out of his machine
by observing a few important rules.

Tape machines come in five main classes,
with variations of input and output within
cach class. First, there is the all-in-one re-
corder-playback set. This is a complete,
self-contained unit with all provisions for
recording and playback. In most cases, bet-
ter playback can be had by connecting the
output signal to an external hi-fi amplifier
and speaker instead of using the ones built
into the machine.

Next, there is the recorder with a record-
ing and playback preamplifier, but no
power amplifier or speaker. To listen to
this recorder, you must feed its output to
an external amplifier and speaker.

A third kind of tape machine is the com-
plete playback-only set. Often called a
“tape phono,” this unit does not record; it
is designed to play prerecorded tapes. Many
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versions are available, including units for
stereophonic playback.

A variation of the “tape phono” is the
tape deck for playback only. While this
unit includes a playback preamplifier, it
needs an external amplifier and speaker in
order to be heard on playback.

Finally, there is the tape transport mech-
anism only. It includes just the mechanical
parts needed to make two tape reels spin
around. By adding to it such electronic
parts as record and playback heads, bias
oscillator, preamplifiers, power amplifier
and speaker, you can adapt it for recording
and playback.

Regardless of what tape machine and
what amplifier you use, the principles out-
lined in this article will guide you in mak-
ing the right hookups. The pitfalls to avoid
apply in all cases.

Signal Level

For recording, the tape machine may be
connected directly to a radio, phono, or
microphone, or to a control unit to which
these signal sources have already been con-
nected. In either case, the recorder must

POPULAR ELECTRONICS
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An AM-FM tuner is connected to
a conventional home tape record-
er by rurming a shielded cable
from the tuner’s output to the
recorder’s input. One method is
to connact the low-level output of
the tuner loften marked “DET") to
the low.level or high-gain input
on the tap: machine. This enables
the tuner’zs other output. marked
“AMP,” to feed an audio ampli-
fier and speaker for monitoring
the progrem being taped.

Another method of connecting the
same twpe of tuner to a tape re-
corder is to run the cable from
the high-level output of the tuner
to the high-level (low-gain) input
on the recorder. This means that
the signa. to be recorded will
pass tkromgh the audio circuits
in the tunar, which include tone.
volume and—sometimes—Iloud-
ness controls. The eHect of these
controls om a signal to be record-
ed is explxined in the text.

A phomograph using a high-level
pickup (crystal or ceramic) may
be tapad by feeding its signal
into the machine’s high-level
jack. Phenographs using low-
level rickups (magnetic) should
feed into @ preamplifier-equalizer
and then into the tape machine.
A low-levz]l magnetic phono sig-
nal may be fed into the tape re-
corder’s low-level jack, but this
does not assure proper phono
equalizztisn and is not recom-
mended.
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receive a signal that is strong enough to
modulate the tape fully, so that even the
lowest passages will be comfortably above
the noise level. On the other hand, the sig-
nal must not be so high that it overloads
either the circuits in the recorder or the
tape itself. Either kind of overload means
distortion.

The tape machine, if it includes record-
ing circuits (bias oscillator and preampli-
fier-equalizer) will have both a recording-
level indicator and a control for adjusting

20 IKC I0KC.
FREQUENCY =mmufe-

Fig. 1. Too much boost (shaded area) caused,
by running tape through loudness con-
trol twice (during recording and playback).
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Fig. 2. Correct impedance level. aiter
cathode-follower output, must be no lower
than 25,000 ohms (between points x and y).
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Fig. 3. Plate-loaded output of typical tri-
ode has impedance of about 10,000 ohms.
Next input must be at least 100,000 ohms.
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the level. Bul the circuits ahead of this
control can be overloaded even when the
signal reaching the tape is at the proper
level. Faulty interconnection is most dan-
gerous with respect to this particular form
of overloading.

Equalizing

In recording, it is essential that a flat
signal, which has not passed through any
tone control or loudness control circuits, be
supplied to the tape machine. Every com-
plete tape machine has its own equalizing
circuits, designed by the manufacturer so
that a flat signal going into the rhachine
will come out again as a flat signal.

The reason for not passing the recording
signal through the tone control circuits on
the main amplifier or “front end” is that
there will very likely be small variations
from flat response. Normally, these varia-
tions would have little effect. But—if a
signal passes through the tone circuits
twice (once going into the tape recorder
and once coming out), small ‘“bumps” in
response hecome troublesome pcaks, and
small drops become serious cuts.

A loudness control, at low volume set-
tings, produces a very bumpy frequency
characteristic. It is, in fact, designed to
boost bass and treble to make up for what
the ear doesn’t hear at low listening levels.
If a signal passes through a loudness con-
trol on its way to the tape, certain frequen-
cies will be emphasized in the recording.
This boost may be just right for a specific
listening volume level, but it will sound
wrong at any other volume level. More-
over, the deliberate skewing of the fre-
quency curve (Fig. 1) will become inipos-
sibly exaggerated when the signal passes
through the loudness control a sccond time,
on playback.

A tape signal that is essentially flat, how-
ever, can be played through tone and loud-
ness controls; and its frequency balance
can be adjusted to the listener’s preference,
as well as to room conditions.

The only time equalization should be used
is when phono discs are being transcribed
onto tape. The records should then be com-
pensated so that the signal comes off with a
flat characteristic. This can be done with
the equalization controls included on all
modern control amplifiers—the *“record
compensation” or “bass turn-over and tre-
ble roll-off” controls. When recording from
a disc onto tape, these controls should be
set just as they would be if the record were
being played for listening.

Impedance Levels

You can avoid many difliculties by mak-
ing sure that lines feeding into a tape ma-
chine—or coming out-—are coupled to low-
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impedance sources. The cathode-follower
tube provides the best-known low-imped-
ance output. The net impedance across the
line, *looking back” at a typical cathode
follower, is about 500 ohms. This low im-
pedance has many advantages in the cou-
pling of voltage amplifier stages. (Inciden-
tally, all interconnections in typical hi-fi
systems, except output-stage-to-loudspeak-
er, are hetween voltage amplifiers.)

The advantages of low impedance are:
(1) a wide range of input impedances is
possikle, subject to the limitations stated
below, without losing signal strength be-
cause of the voltage developed across the
output stage; (2) the cable is much less
likely to pick up hum; and (3) there is lit-
tle loss of high frequencies due to cable
length and capacitance.

The general rule for output-to-input im-
pedance between voltage amplifier stages
is that the signal should always go from a
low impedance to one that is several times
greater. In Fig. 2, for example, il the
cathode-follower output has about 500 ohms
across its output line, then a good imped-
ance at the [ollowing input would be 25,000
ohms. Never put a low-value resistor, 500
ohms or less, across the far end of a line
from a cathode-follower; it will upset the
action of the cathode-follower and produce
serious distortion.

Typical plate output from a triode, shown
in Fig. 3, has an impedance (to ground) of
the order of 10,000 ohms. The following in-
put should be at least 100,000 ohms, and a
higher impedance would be better. The
reasons, again, are to avoid upsetting the
operation of the output tube and to min-
imize signal loss. Note that in each case
the effective impedance across the line will
be that of the output stage: about 500 ohms
for the cathode-follower, and about 10,000
ohms for the plate-loaded stage.

If it feeds into a sufliciently high imped-
ance, the 10,000-ohm plate-loaded output
will serve as well as the cathode-follower in
many cases. The advantages of the cathode-
follower over the plate.-loaded stage are:
(1) a much longer cable can be used with-
out trouble from capacitance effects and
noise pickup; and (2) it can accommodate
a much wider range of input impedances at
the far end.

Circular Connection

A tape recorder is connected into a hi-fi
control unit in two places: the tape output
gocs to a control input, and a control out-
put goes to the tape input. With many con-
trol units, such an arrangement could set
up a dandy positive feedback loop through
the tape machine, and cause the amplifier
to oscillate furiously (Fig. 4). The feed-
back circuit will be completed in most cases
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if the tape controls are left in the “record”
position, and the amplifier control selector
is turned to “tape.” Ways of avoiding the
above situation with particular machines
will be discussed in the next article in this
series.

Hum' Pickup

All connections betwecen a tape machine
and a control unit should be made with
shielded cables. Hum that develops any-

(Continued on page 118)
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Q TAPE X
Z MACHINE 2
Q ©
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] 3
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oS- ———— «— -8 1 inPUT
® INPUT
SIGNAL CONTROL
SOURCE AMPLIFIER
Fig. 4. This type of “circular connec-

tion’" could cause positive feedback.

QUTPUT CONNECTOR
ON CONTROL UNIT

INPUT CONNECTOR
ON TAPE MACHINE

e QUTPUT CONNECTOR NOT CONNECTED
= TO CHASSIS

Fig. 5. Method of “floating” the shield
on connector cable which reduces hum.

Fig. 6. When output connecior is grounded I
at chassis. ground shield at koth ends.

Fig. 7.
when output jack is grounded at chassis.

Shield may be floated this way
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Kit for Building a 20- Watt Wiliiamson Amplifier

A NEw EICO kIt (the HF20) includes
parts and instructions for home assembly
of a 20-watt ultra-linear Williamson ampli-

Versatile Tape Recorder

READILY ADAPTABLE to hi-fi systems as
well as for use in schools and offices is Mag-
necord’s “Citation” tape recorder. A 10-
watt amplifier-speaker system in a single
case is supplied; if desired, this system can
be used alone for p.a. work. At the same
time, the tape’s output can be connected to
another amplifier and speaker. Using a
hysteresis synchronous motor, the machine
provides- a frequency response to over
10,000 cycles at 7% ips and over 5000 cy-
cles at 3% ips. (Magnecord, Inc., 1101 S.
Kilbourn Ave., Chicago 24, I1i.)

fier, complete with preamp and all controls.
The kit nets for $49.95. A factory-wired
unit, ready to use, sells for $79.95.

Featured are five positions of feedback
equalization, independent bass and treble
controls, loudness compensation control, in-
puts for all types and levels of program
sources, and outputs for speakers of 4, 8, or
16 ohms impedance.

Frequency response of the HF20 at full
rated output is 20 to 20,000 cycles *=1% dbh;
at %4-watt output (average room level),
the amplifier covers from 13 to 35,000 cy-
cles =% db and from 7 to 50,000 cycles
*15 db. Units are hacked by a lifetime
guarantee which includes service and cali-
bration. (Electronic Instrument Co., Inc.,
84 Withers St., Brooklyn 11, N. Y.)

Improved Wide-Range Speaker

LATEST IN A LONG LINE of Hartley loud-
speakers is the improved Model 215. It
is a 10" wide-range reproducer whose
predecessors go
back to 1927,
when Mr. Hart-
ley claimed the
invention of the
first hi-fi speak-
er. The 215 is
said to have no
resonance
through its re-
sponse range of
1 to 18,000 cy-
cles. The single
cone is sectioned and a mechanical cross-
over is used to separate highs and lows.
Cloth suspension of the cone improves bass
response. With a five-pound magnet, the
215 can handle power peaks up to 20 watts.
Net price is $65.00. (Hartley Products Co.,
521 E. 162nd St., New York 51, N. Y.)

Tone Controls Calibrated for Record Equalization

TONE CONTROLS calibrated for record
equalization are featured in Munston’s new
Model HF-12 amplifier. When reproducing
program sources other than discs, these
controls serve as ordinary {reble and bass
adjustments.

Frequency response is reported as 20 to
20,000 cycles, =14 db. Harmonic distortion
at full rated output (12 watts) is % %.
Hum and noise are said to be inaudible.

Inputs are provided for accepting all
standard program sources such as any
phono pickup, tuner, tape, TV sound, etc.
Outputs will match speakers of 4, 8, or 16
ohms impedance. Net price of this compact
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instrument is $79.50. (Munston Manufac-
turing and Service, Inc., Beech St., Islip,
Long Island, N. Y.)
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Variety of selections
avail abke to cluk members is shzwn
by thse photos of Columbia criists. Top.

Dimitr Mitropoulos leads N. Y. Fhilharmonic Symphony.
Right, Louis Armstrong,

Left, J#ll Corey and “The Four Lods."”

USIC LOVERS and audio fans have

rezped the benedts of microgroove
vinylite records in more ways than one. In
addition to their long-play, wide-range fea-
tures, LLP’s are non-breaxable and light in
weight—which means that they can be sent
safely through the mails.

Taking advantage of this fact, mail order
record clubs have put ki-fi into millions of
homes. Wide mail distribution has lowered
prices and bocsted subscription sales to the
tune (no pun intended) of 20 million dol-
lars a year. One outfit alone—the Concert
Hall Society, which comprises three sep-
arate clubs—boasts a membership of about
500,00C. A recent analysis made by the So-
ciety reveals that the majority of its mem-

Marck, 1956

Clubs Provide Good
Records for Less $$$

e g r:._._...

e

..;:n

bers did not buy records regularly hefore
joining.
How They Started

The basic idea for this type of consumer
service was first used by the Book-of-the-
Month Club, started in 1926. Its applica-
tion to records was largely the work of the
founders of CHS, the brothers David and
Samuel Josefowitz. In 1946 they founded
CHS as a record company which sold chief-
ly through the mails. CHS was the first
company to put all of its recordings on
vinylite—at that time, 78 rpm. The high
technical and musical quality of these discs
earned for them the Annual Recorded Mu-
sic Award as well as several international
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CLUB NAME
AND ADDRESS

RECORD
| PRICE

BONUS

HOW IT WORKS

| WHAT YOU GET

Jazztone Society
43 W. 61st St.
New York 23, N. Y.

LP Record Ciub

¢/0 Columbia Records
799 Seventh Ave.
New York 19, N. Y,
(or through local
record retailers)

Music-Appreciation ﬁecor(-lél

¢/0 Book-of-the-Month

$2.75

Reg::lar EolumT

bia list prices:
CL 12" series,
$3.95; ML 12"
series, $4.98.

$3.60 for 12"

discs; $2.40 for

Introductory record for
$1.00. Free baokiet on
jazz.

Free record when you

join; bonus record for
each two you huy.

In?roduclory record
free. Included with first

|

No minimum purchase required.
You receive advance notice of

selection. Records are sent on

approval, may he returned after
playing.

Minimum purchase is four rec-
ords a year. You receive advance
notice of selection, may reject
record or choose alternate by
mailing back form by certain
date.

The best in old and new
Jazz performed by top
ranking musicians.

“All types of music; clas-

sical, show. tunes, swing,
etc., performed by lead-

i ing Columbia artists.

No minimum purchase required.

You receive advance notice of
selection, may reject record by
mailing back ferm by certain
date.

Same as Jazztone Society

Standard classical works
performed by leading en-
sembles; analyses nar-
rated by weil-known crit-
ics and musicologists.

Classical works (s!andarF
plus some rarely heard)
performed by first-rate

45 Columbus Ave.
New York 23, N. Y.

Club 10" discs. purchase is album for
345 Hudson St. holding ten recordsand |
New York 14, N. Y. glossary of musical
g . ; lBrmS.
MusicalMasterpieceSocietyl $1.65 Two introductory 10°
43 W. 61st St. records for $1.00, Free
New York 23, N. Y. bookletby OlinDownes.
_Opt;ra Saciety $295

Introductery record for
$1.00.

ensembles.

Operas (standard plus
some rarely heard) sung
and played by outstand-
ing artists.

"Same as Jazztone Society

I |

Comparative highlights of the leading record subscription clubs.

awards of the Grand Prix du
(Grand Prize for Records).

With the changeover from 78 rpm to mi-
crogroove records, CHS branched out into
three divisions: The Opera Society, The
Jazztone Society, and The Musical Master-
piece Society. CHS itself, no longer a mail-
order service, continues to issue records
under its own label for over-the-counter
sale.

About two years ago, the Book-of-the-
Month (lub entered the field by launching
Music-Appreciation Records. In addition to
tull performances of symphonic works, each
record includes an explanation of the mu-
sie, narrated in lay language, and illus-
trated by musical passages. This feature
has proven especially attractive to new
listeners, music teachers, and students.

The first subscription service to be start-
ed by a major recording firm is Columbia’s
LP Record Club. Organized less than a
year ago, it has made available much of
Columbia’s impressive catalog of top-artist,
top-quality recordings. By including a bonus
record free for every two bought, the plan
effectively cuts the list price of each rec-
ord to the familiar “33% discount” level.

While these clubs are the major ones op-
erating now, they are not the only outfits
that sell music through the mails. Many
smaller groups, specializing in certain types
of records, enjoy a brisk trade. One enter-
prising musical organization has gone into
the business, too-——the Louisville Symphony
has placed its recordings on a subscription
basis.

The great advantages of buying records
from clubs are the convenience and sav-
ings involved. A limiting factor is in the
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choice of records. As compared with going
into a store, listening to, and buying what
you want, the club method limits the
choice to a narrow margin. Each of the
clubs in the CHS group offers one selec-
tion a month—take it or leave it. How-
eVer, no minimum must be bought during
the year to retain membership.

Music-Appreciation Records operates in
the same way, but permits members to
choose either the complete record (per-
formance and analysis), or one containing
only the analysis.

Columbia’s LP Record Club offers a se-
lection of up to eight different records a
month. Choice of the bonus record is lim-
ited to one out of four. To remain a men:-
ber, you must take at least four selections
a year.

Record Quality

Records sent by clubs are of high tech-
nical quality, made by the same methods
used for producing all modern LP’s—
the standard tape-to-master-to-mother-to-
stamper routine described in detail in Pop-
ULAR ELECTRONICS, February, 1955.

From a business viewpoint, record clubs
are thriving. CHS has mushroomed from
its modest beginnings ten years ago to an
outfit that employs more than 200 people.
Two floors of a large office huilding, plus
two shipping plants and batteries of auto-
matic tabulators are needed to handle ship-
ments, payments, accounts, cancellations,
and correspondence.

Comparative highlights of the major
clubs are shown in the accompanying chart.
Free literature is available on request from
any of the clubs listed. —30

POPULAR ELECTRONICS
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By H. H. FANTEL

How the bass reflex enclosure impraves hi-fi

speaker response...second article in series

HILE the infinite baffle (PoPULAR

ELECTRONICS, Feb,, 1956) prevents the
back wave of a speaker from cancelling the
front wave, the bass reflex enclosure goes
one step further.

Instaad of wasting the back wave by sup-
pressing it, a bass reflex enclosure literally
turns the back wave around, both in phase
and direction, and lets it come out in front
through a special hole called the "bass
port.” The enclosure is so dimensioned that
the bass frequencies of the back wave
emerge from the bass port in phase with
the front wave, reinforcing rather than
cancelling the frontal bass radiation. The
reflex enclosure thus acts as a phase in-
verter which, by a 180° shift, turns the
troublesome back wave to good account.

Since the back wave contributes as
much energy as the front wave does, a
speaker mounted in a bass reflex enclosure

March, 1956

radiates twice as much effective bass as it
would in an infinite baflle. By infinite baffle
standards of efficiency, this is virtually like
having two speakers instead of one. Be-
sides, the active radiating surface is in-
creased by the area of the bass port.

The greater efficiency of the bass reflex
enclosure permits economy in amplifier out-
put and loudspeaker power rating since the
reflex enclosure produces equivalent bass at
much less power. Considering that the cost
of amplifiers and speakers rises sharply for
higher power ratings, the reflex enclosure
is a boon for obtaining effective bass at
low cost.

The cabinet’s own simplicity, amenable
to household carpenters, adds to the over-all
economy. The bass reflex baffle is nothing
but an absorbent-lined box with two holes,
one for mounting the speaker and one act-
ing as a bass port.

8l
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This bass reflex enclosure, and matching
equipment cabinet, by Cabinart. can both be
built at home from a kit costing about $50.

In principle, a bass reflex baffle is a
tuned resonator—excited by the back of the
speaker cone, which protrudes into it, and
vented through the port. The resonant fre-
quency of the enclosure depends on cubic
content as well as on the area and shape
of the bass port. If the enclosure is so di-
mensioned that its resonance equals the
resonance of the speaker, that particular
Irequency emerges from the port without

Neat-appearing Altec Lansing 606A enclo-
sure is designed for corner placement to
take advantage of reflection from walls.

phase inversion. This means that the back
wave will be opposed to the tfront wave of
the speaker, resulting in wave cancellation.
Yet such selective and controlled wave can-
cellation, confined to the resonance region
of the speaker, is highly desirable. It re-
duces the speaker’'s own resonance peak
(often responsible for a thudding one-note
bass), flattening the frequency response in
the critical area about the lower limit.

Construction data for building your own. Wood should be %" thick plywood: all joints
must be glued and screwed. Three non-parallel inner surfaces should be padded.

AR 3

-D- {
YN IH I LI 144 111418114165

=

BASS REFLEX
. CABINETS
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LOUDSPEAKER
SIZE

oPENING

oty !iom.
' diom.

10%" diom,

OVER-ALL CABINET DIMENSIONS
8 C
23
Enclosed volume ~2800 cu.
28%;" 22
Enclosed volume —=5700

34" 26" 4
Enclosed volume 10,000 cu.

4" 0%
Enclosed volume—16,200

. 914
Area—28 sq. in.

Area—50 1q. in.
5% 16%"

Area—86 1q. in,

7 2
Areo=150q. in.

OETALS OF THE SLIDING PANEL CON-
STRUCTION BY WHICH THE VENT OPEN-
ING MAY BE ADJUSTED TO CHANGE THE
RESONANT FREQ. OF THE CABMNEY.

POPULAR ELECTRONICS
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Where corner placement is not feasible. Briggs eaclosure boasts sand-illed panels
Altec recommends their 608 enclosure, to assure rigidity and freedom from vibra-
acoustically identical to the Model 606A. tion. Separate top section holds tweeter.
The enclosure’s own resonance also pre- Jensen enclosure (below} adds reaz horn-
sents the proper acoustic impedance to the loading to augment bass reflex action, is
rear of the cone, so that the speaker works available in variety of sizes and decors.

against a matched load at resonance. This
keeps the speaker cone from “running away
with itself” near the resonance point. It
also results in improved speaker damping
and “cleans up” the sound of the entire
system.

Critical resonance matching between
speaker and enclosure is a “must” for this
interaction of the two components. It is
therafore necessary to fit the dimensions of
a bass reflex baffle to the particular speak-
er intended for it. Otherwise, the bass re-
sponse is likely to be spotty and marked
by booming resonances that may blur- the
entire tonal picture. Instructions given by
the speaker manufacturer concerning baflle
dimensions should be carefully observed.
However, a reflex enclosure built for a cer-
tair speaker size and resonance usually
works well with any other speaker of the
same resonance and diameter.

In recent years, another version of res-
onant phase inverter baffles has hecome
popular, especially for use in “miniature”’
hi-fi systems where space is at a premium.
Ouiwardly, these enclosures resemble bass
reflex baffles, but behind the bass port'is a
critically dimensioned open duct extending
into the interior. In some designs, the
speaker is suspended within the duct ona .
specizl panel in the interior of the bhaffle,
in wtich case only one outside opening is
required.

These baffles are known as “Helmholtz
resonators’” because the duct corresponds

Right, Sfephens “Tru-Sonic’’ enclosure, suit-
able for either corner or wall placement.

March, 1956

WWW_ amerieainiadiahistory com

83


www.americanradiohistory.com

Adding duct behind port is University's
approach to “more bass in less space.”

to the neck of the tuned cavities used by
the great German physicist, Helmholtz, to
explore the basic laws of sound a hundred
years ago. (Strictly speaking, all resonant
baffles, including bass reflex enclosures, are
Helmholtz resonators. Yet in audio usage,
the term usually designates the new ducted
enclosures.) In principle, the Helmholtz
resonator works just like a bass reflex
baffle. The vital difference is in its size.
Other factors (such as the speaker) being
equal, a Helmholtz resonator puts out as
much bass as an ordinary reflex baffle
about three times as large!

This remarkable ratio has enabled many
audio manufacturers to shrink speaker
cabinets to a fraction of their accustomed

Two widely used methods of reducing size
of bass reflex enclosures. (A) Shaded area
is space saved by adding duct behind port.
(B) The basic design principle of the famous
R-] enclosure. Speaker is set on panel slightly
behind front panel. Back waves emerge from

specially shaped aperture.
>

(A) (8)
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Recent G.E. enclosure uses specially per.
forated panel to spread bass into room.

size without sacrificing bass. With the aid
of the Helmholtz resonator, the audio in-
dustry finally tackled the tricky problem of
hi-fi in small apartments. A pioneer effort
in this direction was the popular R-J en-
closure. Since the advent of this unit, many
audio designers have created several com-
plete speaker-and-baffle systems, small
enough to fit on a bookshelf yet capable of
reproducing most of the musical spectrum
at moderate volume level. To hear full-
bodied sound pouring out from a box no
larger than a small travel bag is an un-
canny experience for some audio fans.
Matching it to a suitable amplifier creates
a small—but really hi-i—system.

Speakers for Small Resonators

To take full advantage of the miniatur-
ization possibilities inherent in the Helm-
holtz resonator, new 8 speakers were de-
veloped to hi-fi standards formerly met
only by larger speakers. Compensating for
the naturally higher cone resonance of
these small speakers, the Helmholtz en-
closures are often tuned to a resonance
slightly below that of the speaker, thus
broadening the resonant peak of the speak-
er and pulling the over-all frequency re-
sponse further down. In case the bass re-
sponse of the small systems still seems
weak, some bass boost from the amplifier
is readily absorbed by these modern speak-
ers and quickly restores the balance.

Reproducer units like the R-J—Wharfe-
dale combination, the Elektra system, the
Jensen “Duette,” the Permoflux “Dimin-
uette,” the Altec “Melodist,? the University
“Companion,” or such modifications of the
Helmholtz principle as the Kelton and
Lorenz systems are proof that the audio

POPULAR ELECTRONICS
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The “Aadette” of Kingdom
Products, Lid. is an example
of @ mniature 2-way sys-
tem utilizing the miniature
resonatar principle. The trend
toward miniaturization has
become fairly widespread.
with units such as Jensen's
“Duetie.” Permoflux’s “Dimin-
uette,” Elekira system, eic.

industry has succeeded in putting hi-fi in a
handy package.

Yet miniature enclosures do not repre-
sent tha ideal. At best they are a successful
compramise when compared with the bhig
speaker systems. Although highly effective
for tne.r intended purpose, the smaller en-
closures may sacrifice some tonal cleanli-
ness, For instance, extending the bass re-
sponse by auxiliary resonances inevitably
adds false harmonics. (It should he em-
phasized, however, that neither resonance
jugglinz nor miniaturization are necessary
attributes of the Helmholtz principle.)

Anotner drawback affecting the tonal
cleanliness of a small speaker system is
that it has to work harder than a big one
to produce a given quantity of sound. It is
therefore more likely to approach the mar-
ginal region of its inherently limited power-
handling capacity.

For these reasons, a small Helmholtz-
type erclosure is no substitute for a full-
sized speaker and bafifle. Yet for small
roonts, where space is precious, where only
moderate loudness is required, and where
the potentialities of a larger system could
never fully unfold, the miniaturized Helm-
holtz baffle is a wise choice.

The next article in this series will dis-
cuss the folded horn enclosure. —30!

March, 1956

i Although the R.J enclo-
f sure was designed orig-
3 inally to hold the Wharfe-
: dale 8" spedker. it may
be used with any well-
designed 8” driver. Larg-
er versions are available
for 12” and 15" speakers.

How it looks insialled in a living room:
relative size of a typical miniature reso-
nator is shown in this photo of Altec’s
“Melodist.”” anoiher example of a 2-way
system reduced to book-shelf dimensions.
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Tuning the Short-Wave Bands

=with Hank Bennett

THE OPERATION of Station CHU, the Do-
minion Observatory Station in Ottawa,
Ontario, which transmits time signals was dis-
cussed last month. In this issue, we will present
the facts behind the “Speaking Clock.” Once
again, our thanks go to Mr. Malcolm M.
Thomson and Mr. J. P. Henderson, of the
Observatory staff, and to the Canadian Gov-
ernment Department of Mines and Technical
Surveys for providing this information.

Since January 1, 1955, the Dominion Ob-
servatory has been transmitting voice-an-
nounced time signals each minute over Sta-
tion CHU on the following frequencies: 3330,
7335, and 14,670 ke.

The voice is produced from sound track cut
from 35-mm. film. Power for the film drive
motor comes from an amplifier controlled by
the 60-cycle multivibrator output of one of the
five crystal clocks comprising the Dominion
Observatory time standard.

Cam-operated microswitches select the
proper sequence for the announcements, i.e.,
station, hours, and minutes. Alarm -circuits
alert the operator if trouble develops.

The Dominion Observatory has regular pub-

J. P. Henderson, of the Dominion Observatory
staff, makes an adjustment to the signal out-
put of one of two Muirhead timing devices
utilized in the tromsmission of time signals.
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lic observing periods during the summer
months, April to September inclusive, on Sat-
urday nights from 8:00 p.m. to 10:00 p.m.
EST. During the winter months, November
to March inclusive, groups of 15 or more are
accommodated on special request. There is no
fee for this service; the idea is to encourage
bublic interest in astronomy. On regular ob-
serving nights during the summer months,
one of the five divisions is also available for
public inspection. The Time Service Division
is thus available about four times during the
course of the summer.

Station Logs

Two publications are currently on the mar-
ket for anyone interested in obtaining them.
One is the 1956 World Radio Handbook, avail-
able from Gilfer Associates, Box 239, Grand
Central Station, New York 17, N. Y., for $2.00.
The other is a set of four books, published by
the U.S. Foreign Broadcast Information Serv-
ice, available from the Government Printing
Office, Washington, D.C. These four books,
which cost $4.10 per set, contain the following
information:

1. A listing, according to country and city, of
the broadcasting stations of the world,
from 150 ke. to 26,520 ke.

2. The same listing, but by frequency

3. Station listings by station name or slogan

4 FM and TV

World Radio Handbook, on the other hand,
publishes the addresses of most of the s.w.
stations, as well as the names of personalities
to whom letters should be addressed. The
FBIS books do not list the broadcast-band
stations in the continental United States.

Current Reports

Now for this month’s reports. All times
shown are Eastern Standard, based on the
24-hour clock. When compiling your reports,
please be sure to specify what time zone you
are using. Reports come in once in a while
written in PST or GMT and are not so stated.
Please help us to serve you better. Thanks!

Albania—Radio Tirana, ZAA, 7850 kc., has
English at 1700-1730 s/off. This station veri-
fies quickly but is a poor card. There is usual-
ly much QRM on the channel; it is difficult
to read some days. (SH)

Andorra—Radio Andorra, 5978 kc., can be
heard just above La Voz Dominicana on 5970
ke. Signal is best around 1600-1700; they fea-
ture Spanish music. (SH)

POPULAR ELECTRONICS
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Angola — Best reception from Angola at
present is provided by Radio Angola, Luanda,
11,862 kc., which is heard at 1330-1800 with
musical programs. (RL)

Argentina—The Argentine Overseas Service
now has news in English, Spanish, Portu-
guese, Italian, and German starting at 1730
and 2130 on Radio Del Estado, LRA, Buenos
Aires, 9690 kc., parallel with LRA, Mendoza,
6180 kc. Starting times for English may vary.
No English is noted on Sat., Sun. (LM, MM,
BJ,JM, DB)

Australia—Radio Australia, Shepparton, on
15,320 kc., carries world news at 1815; it is
heard on 15,200 kc. at 2300 with “Australia
Calling DX’ers.” (FB, BW)

Brazil— A new Brazilian station, Radio
Mayrinck Veiga, at Rio de Janeiro, is heard
at 1700-2230 on 11,775 and 9575 kc. Reception
is good on 11.775 kc., but Rome provides QRM
on 9575 kc. (RL)

Radio Jornal do Comercio, Recife, 11,825
ke., is being heard well on the West Coast al-
most daily around 2030. Call is ZYK32 and
programs are all Portuguese. (FL)

British Honduras — ZIK2, Belize, 3300 kc.,
has English news on Friday at 1934, followed
by a weather report. They ask for reports to
British Honduras Broadcasting Service, Belize.
Power is 5000 watts. (BB)

Bulgaria — Sofia, 9700 kc., carries English
news and sports at 2000 s/off in North Ameri-
can service is at 2030. (MG, SW)

China — Radio Peking, 15,060 kc., can be
heard daily at 1800-1900; antenna change at
1900 causes signal to fade. English news is
heard at 1930. No verification will be sent un-
less you report on an English program. (SH)

This station was noted on 15,070 kc. with
Chinese program at 1630-1730.. Does anyone
know the power? It was also tuned at 11,300
ke. with English news at 0730. (GN)

Denmark—Copenhagen, OZF, 9520 kc., has
English beamed to North America at 2100-
2130. First half hour is sometimes in Danish.
(BB, BW)

Egypt—Cairo is switching from 9790 ke. to
6215 kc. to avoid QRM. The 6215-ke. channel
is to be dual with 11,670 ke. at 1900-2000 with
a program of Arabic news and music; 11,670
kc. has Spanish at 2000-2030 s/off. (AB)

Cairo, on 12,030 kc., identifies as Huna El
Kahira; it carries Arabic around 0930 al-
though heavily QRM’ed by c.w. (RR)

El Salvador—YSWW, Santa Ana, listed on
5976 kc., is reported on 5998 kc. at 1900. Re-
ports to this 250-watt: xmtr should be sent to
Alenjandro Calderon, Station YSWW, Santa
Ana, E. S. (RW)

French Equatorial Africa—Latest schedule
from Radio Brazzaville is as follows: to
Europe and North America on 11,970 and 9730
ke. at 0000, 0100, 0200 in French, at 0015 in
English; to the Orient on 15,595 kc. at 0630-
0715 in French, at 0515 in English; to the Far
Orient on 11,970 ke. at 1200 (French), at 1100
(English) ; to Europe and the Orient on 11,970
and 9730 kc. at 1330 and 1530 (French), at
1315 and 1546 (English), at 1415 (Portuguese) ;
to North and South America and the Far
Orient on 11970, 9625, and 9730 kc. at 1615
and 2015 (French), at 1745 (English), at 1800
(Portuguese), at 2200 (Spanish). (LM, FB)
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French Morocco—Rabat, 15,205 kc., is heard
in Arabic with news and music at 0730-0930
with heavy QRM from WLWO. They ask for
reception reports in Arabic, English and
French before signing off at 0930, (4B)

Gold Coast—According to Radio Denmark,
Accra operates on 3366 kec. at 0025-0230, on
6015 ke. at 0600-0845, and on 4915 ke. at 0830-
1330. No news has been heard as yet of the
20-kw. xmtr. (LM)

Guatemala—TGNC, 11,850 kc., Guatemala
City, can easily be observed at 1900-2030

r A v

This is the SWL listening post of Max Leonard,
Bellevue. Ohio. His equipment includes: a
phono turniable, Bud frequency calibrator,
Hallicrafters SX71 speaker and receiver, Cros-
ley BCB receiver, remote recording panel,
NC57M. antenna switching unit, intercom, How-
ard FM receiver, and a Knight tape recorder.

with a missionary program in English. (GN)

TGNB, 9668 kc., carries religious programs
and music at 2205-2340, in English. They
send a QSL card showing a picture of the
Quetzal bird. (LM)

India—A new frequency for VUD, Delhj, is
15,325 ke. This can be heard at 0730-0740 with
Home Service news broadcast in English and
Hindi. (RL)

Indonesia—Radio Indonesia now has the
following frequencies when in use for foreign
broadcasts (all listed are rated at 100 kw):
YDF2, 11,770 kc.; YDF3, 11,795 ke.; YDF4,
17,810 kc.; YDF5, 7220 ke.; YDF6, 9710 kc.;
YDF17, 11,770 kc.; YDF8, 9865 ke.: and YDC,
15,150 kec. (EB)

Iran—Radio Teheran, 15,100A kc., has Eng-
lish at 1515. Patience and careful tuning
might result in this country for you! (FB)

Italy—Rome, 6060 kc., has English news at
2115. (JM)

Ivory Coast—Radio Abidjan, 4945 Kc., is
often noted at 2300-0000 and 0145. Language
is mostly French. American records help you
to identify this station around 0145. Slogan
is Ici Abidjan. (LM, GN)

Japan—English news to North America
can be heard on JOA4, 11.705 kc., at 1800, and
on JOBS6, 11,725 kc., at 2235. The N. A. East
Coast xmsn on 15,235 kc., JOBS5, is widely re-
ported at 1800-1830. Program consists of 10
minutes of news, a 5-to-10 minute talk on
various subjects. Remainder of program is

(Continued on page 123)
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Electronic Trap

IV HAT are you doing?” Carl demanded

lazily, as he turned over on his side on
the leather couch to watch his chum, Jerry,
who was busily twisting the knobs of a small
box sitting on the basement laboratory work-
bench.

“Deciding whether to take French or Span-
ish next year,” Jerry answered curtly, as he
continued to adjust the dials.

Carl heaved his lanky frame erect and
strode over to the bench.

“It sounded just as if you said you were
deciding whether to take French or Spanish
next year,” he said laughingly, and peered
curiously through his horn-rimmed glasses at
the little cabinet studded with knobs, switches
and a small meter.

“That’s what I did say.”

“Then you've flipped your wig for sure. I
suppose you just say:

‘Black box, black box, on the bench,
Which shall I take: Spanish or French?’
and then this electronic understudy for the
Delphic oracle mulls it over for a few micro-
seconds and comes up with the right answer.”

“That’s not too far off,” Jerry said, with a
grin on his round face. “This thing is the
‘Decision Meter’ described back in October,
1955, PorPULAR ELECTRONICS, You can read the
article for yourself, but briefly the gadget
works like this: when these five dials, which
operate potentiometers, are all set at zero,
Zero voltage appears across this meter. Turn-
ing a knob in a counterclockwise direction
applies an increasing negative voltage to one
terminal of the meter; turning the knob in
the opposite direction applies an increasing
positive voltage. I arbitrarily assigned nega-
tive values to arguments for French and posi-
tive values to arguments in favor of Spanish.
As each point came to me, I turned one of
the knobs to right or left in accordance with
whether Spanish or French was favored by
that particular consideration. How far I
turned the knob depended upon how impor-
tant the consideration was. Finally, when all
the arguments had been recorded, the instru-
ment automatically and electrically summed
up the influence of all the knob settings, and
showed by the way the meter was deflected
whether Spanish or French was favored. As
you can see for yourself, for me personally,
Spanish was indicated the better choice.”

“Well blow my fuse!” Carl exclaimed.
“Imagine us having an electronic brain!”

“That’s what it really is, in a modest sort
of way. Say, Carl, I want to show you some-
thing,” Jerry said suddenly, and he went over
and opened the cellar door leading to the
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outside. “See these bad scratches on the out-
side of the door? Pop is pretty steamed about
them. He thinks Bosco is doing it, and he
says—and I quote—‘Either Carl’s got to put
boxing gloves on that mutt or give him a
close manicure before we have the house re-
painted this spring’—unquote.”

“Bosco wouldn’t do a thing like that,” Carl
denied hotly, getting down on his knees to
examine the scratches closely. “In the first
place, he’s too lazy to scratch that hard.”

“Well, I'm neutral, but I have an idea how
we can find out what’s doing it.”

As he finished speaking, Jerry dived into
the large junk box beneath the bench and
came up with a small dusty chassis bearing
two tubes, a couple of knobs, and a relay.

“What’s that nasty-looking thing?” Carl
asked suspiciously. “I'm not going to have
Bosco hurt.”

“Don’t worry. I'm as fond of that animated
flea-garage as you are. This is a capacity re-
lay that will let me know when anything gets
close to that door during the night. I built
it according to an article that appeared in
the very first PopuLar ELECTRONICS back in
October, 1954.”

“How does it work?”

“A sensing wire fastens to this binding post
which is connected to the grid of the triode
section of the 12SQ7 tube. This triode section
is hooked up as an r.f. oscillator. Some of the
r.f. voltage produced by the oscillator is recti-
fied by the diodes of the 12SQT7, and this d.c.
voltage is applied as negative grid bias to the
50L6 tube—which has a sensitive relay in its
plate circuit. As long as the oscillator is oper-
ating strongly, a high bias is produced and
the plate current of the 50L6 is low, allowing
the relay to stay open. However, if any living
thing or large metallic object approaches the
sensing wire, the capacity between that ob-
ject and the wire provides a path through
which some of the oscillator energy is drained
off. As the oscillation weakens, so does the
negative voltage produced by the rectifying
diodes. This decreasing negative bias causes
the 50L6 plate current through the relay to
climb, closing the relay. The closing contacts
can turn on a light, ring a bell, or operate
any other electrical device.”

While talking, Jerry had been installing a
short. sensing wire along the door jamb and
connecting a light bulb so that it could be
turned on and off by the relay contacts. After
carefully adjusting the sensitivity controls of
the capacity relay, he could cause the light
bulb to turn on simply by walking within
three or four feet of the door. When he
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stepped back again, the light would go out.

“Now I'll feed this light current through the
relay contacts into the pair of wires I have
going up to my bedroom,” Jerry explained;
“and whenever anyone or anything comes
close to this door, it will automatically turn
on the light up there. That will wake me,
without disturbing anyone else, and I can
sneak down here and discover Old Scratch
—whatever he is—right in the act.”

“It sounds just goofy enough to work,” was
Carl’s comment as he started for home. He
could not resist waltzing back and forth
across the threshold a couple of times to
make the light blink on and off before he
started climbing the steps that led up to the
yard level.

... It must have been around two o’clock
in the morning when Jerry was awakened
by the light that winked on and off a few
times in his face and then shone steadily.
Quietly, he slipped into his bathrobe and
soft-soled slippers, and started for the base-
ment laboratory. When he reached the door
that led from the furnace room into the lab-
oratory, he stopped short at the sound com-
ing from the outside laboratory door. It was
not & scratching sound. Instead, it sounded
more as though some heavy metallic object
was being run up and down the edge of the
door.

“I always knew old Bosco was plenty smart,
but I never thought he knew how to use a
crowbar,” Jerry marveled to himself.

At that instant there was a sort of crunch-
ing sound, and the door swung open. Jerry
waited only long enough to see the tall out-
line of a man step inside and start probing
the workbench with the narrow beam of a
flashlight held in his hand; then the boy
fled silently up the stairs behind him. When
he reached the kitchen at the top of the stairs,
he debated briefly as to whether or not he
should go on upstairs and try to wake up his
father; but as he recalled how hard that
worthy was to awaken, and how panicky his

.. . It must have been around two
o'clock in the morning when
Jerry was awakened by the
light that winked on and
off a few times in his
face and then shone
steadily . . .
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mother was likely to become, he quickly de-
cided, against this. He moved silently into the
den and lifted the telephone receiver from
the cradle. Silently he gave thanks to his
scoutmaster for making every boy in the
troop memorize the numbers of the fire de-
partment, the police department, and a
twenty-four hour ambulance service. Using
only his sense of touch, he fumblingly dialed
the number of the police department. Al-
though the dial mechanism was really very
quiet, its whirring sounded like the grinding
of a concrete mixer to the frightened boy—
in fact, it made almost as much noise as his
pounding heart.

“Police department, Sergeant Anderson
speaking,” a drawling voice came from the
receiver.

“This is Jerry Bishop at 1810 Spear Street.
A burglar just broke into our outside base-
ment door on the west side of the house and
is prowling around here somewhere right
now. Come quick,” Jerry whispered hoarsely
into the mouthpiece that he was wearing al-
most like an oxygen mask.

The voice that answered was crisp and
businesslike, with all the drawl gone from
it: “I gotcha, kid. Don’t get in his way. Just
lay low. Our squad car will be there in a few
seconds. Don’t try to answer. He may hear
you. Just hang up and make yourself scarce
until we get there.”

Jerry tried to replace the receiver softly
in the cradle, but at the moment of contact
it chattered against the base with a rattle
like that of castanets. Holding his breath,
Jerry stood there in the dark listening in-
tently. For a few long seconds he heard
nothing except the pounding of his heart;
then, very softly, there was a familiar creak
of the hbasement stairs. The burglar was com!
ing up to the first floor. Peering through
crack in the door of the den, Jerry could see
a suffused glow of light on the kitchen ceiling.

For the next few minutes—which seemed

(Continuned on page 119)
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RANKING HIGH among the frustrations
of the pioneers in radio and vacuum
tube design was the aggravating condition
in which a triode radio-frequency amplifier
(Fig. 1) in a receiver—unbidden and un-
encouraged—commenced oscillating even
though the design called for amplification
only. An oscillating amplifier, being neither
“fish nor fowl,” is utterly useless. To avoid
oscillation, ' tube makers were forced to
keep the triode gain down low, with the re-
sult that the available amplification was
insufficient to do a good job.

The root of this unwanted oscillation
was quickly uncovered: it was the capac-
itance between the control grid and the
plate, a feedback path which converts the
r.f. amplifier tube into a variation of the
tuned-plate, tuned-grid (TPTG) oscillator
as indicated by the bold lines in Fig. 1.

To resolve the difficulty, tube designers
went all the way back to one of Michael
Faraday’s discoveries — the electrostatic
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Triode r.f. amplifier circuit.
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Fig. 1.
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DEVELOPMENT OF THE PENTODE

shield. Faraday had demonstrated early in
the 19th century that capacitance may be
reduced practically to zero by inserting a
metal shield between two capacitor plates.
Since a solid plate of metal between the
grid and anode of a tube would block the
electrons, a perforated grid-like structure
was substituted for the sheet material to
shield one electrode from the other, yet
permit free passage of electrons from
cathode to anode in the tube.

This addition marked the birth of the
tetrode or four-element tube. The addi-
tional grid, now called the screen, is
schematically pictured as a perforated ele-
ment between control grid and plate. In
practice, however, the screen is a spirally
wound structure similar to the control grid.

Electrically, the screen cannot be per-
mitted to “float” (remain unconnected to
other common parts of the circuit). Un-
less it is given a fixed positive potential, it
impedes the flow of the electron stream
and causes the tube to behave erratically.
With a positive voltage applied to it, the
screen accelerates electrons toward the
plate while appreciably reducing the ca-
pacitance between the grid and plate. Since
it is a positive electrode, it does snare a
few electrons of its own; these electrons,
as they flow through the external circuit
back to the cathode, constitute the screen
current.

Figure 2(A) illustrates how the positive
voltage is brought to the screen from the
same source that supplies the plate voltage.
The values given are for the now-obsolete
24A tetrode. They indicate the relative
magnitudes of the plate and screen volt-

Fig. 2.
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(AR) Relative magnitudes of voltage in typical circuit using obsolete tetrode.
(B) Schematic representation of pentode. (C) Modern r.t. amplifier using high-gain pentode.
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ages and currents used in such a tetrode.

Use of this tube in early receivers dis-
closed a serious defect: at certain points in
its operation, the tetrode showed an in-
clination to draw diminishing plate current
as plete voltage was increased. Amplifiers
using the 24A in the region of this so-
called tefrode dip were subject to intoler-
able distortion.

What was it that caused this peculiar be-
havior? Engincers quickly traced it to the
ejection of secondary electrons from the
plate of the tube; electrons literally bounced
out of the metallic atoms in the anode due
to the impact of the high-velocity primary
clectron stream from the cathode. The ef-
fect is much the same as the flying shards
that ecome off a concrete wall when it is
blasted by a stream of machine gun bullets.

In the case of the tetrode, the presence
of the positively charged screen grid causes
the secondary electrons to flow backward
in the tube, i.e., from the plate toward the
cathode instead of the other way around.
This swarm of electrons, moving in a di-
rection opposite to the primary particles
from the cathode, subtracts from the plate
current and causes it to diminish. The ef-
fect cccurs as the plate is made positive
enough to accelerate the primary electrons
to the point where the impact velocity
gives rise to the emission of large numbers
of secondary electrons. It might be men-
tioned that secondary emission takes place
in a triode, too, but since there is no near-
by positive clectrode, these electrons mere-
ly return to the plate without producing
detrimental effects.

The problem of the tetrode dip was
solved by inserting still another spiral grid,
this one between the screen and the plate,
as shown in Fig. 2(B). The suppressor grid
is connected either to the cathode or di-
rectly to the common ground of the am-
plifier. Its potential is, therefore, highly
negative as compared with the plate. Un-
der this new set of conditions, as the sec-
ondary electrons are driven from the plate,
they “see” a nearby negative electrode
rather than a positive one as in the tetrode.
Thus, they return to the plate immediately,
there is no reverse flow, and hence no dip.

Illustrated in Fig. 2(C) is a modern 1.f.
amplifier employing a high-gain pentode.
Signal input from the antenna or preceding
amplifier stage is coupled to the grid of
the 6CB6 through a resonant circuit com-
prising L1 and C1. R1 provides normal
cathode bias while C2 maintains the bias
voltage constant despite the changing cur-
rent flowing through R1 due to the signal
L2 is the primary of an r.f. transformer
which acts as the plate load for the
pentode. The voltage across this coil is

March, 1956

transferred to the detector stage by trans-
former action and through the resonant
circuit L3C). RZ2 is the dropping resistor
which establishes the correct d.c. screen
potential; for the 6CB6 with 300 plate
volts, the screen potential recommended is
150 volts.

Since the screen is like an anode (150
volts with respect to cathode), signal cur-
rents flow through the screen dropping re-
sistor to the B+ and back to the cathode
via the power supply. These currents,
small as they may be, tend to generate a
fluctuating voltage drop across R2 which
is communicated to the screen as a varying
potential. Such a voltage would appreciably
reduce the effectiveness of the screen as a
shielding electrode if steps were not taken
to prevent it. C3, connected directly from
screen to ground, stabilizes this voltage by
charging to the average voltage drop across
R2 and maintaining this drop constant.

QuIZ

1. What is the most general cause of oscillation,
in a triode r.f. amplifier?

2. Why can’t a screen grid be made of sheet
metal? &

3. How does the screen current of a tetrode or
pentode compare in size with the plate current
of the same tube when it is operating prop-
erly?

4. What is the cause of the so-called “tetrode
dip”?

5. Since secondary emission occurs in the triode,
too. why isn’'t a suppressor grid necessary in
this tube?

(Answers appear on page 119)

MULTIPLE SWITCH CIRCUITS

FTEN, unenlightened home-owners at-
tempt to install lighting systems in
which two or more switches are to operate
independently a garage or hall light by
using ordinary “on-off” types in all Kinds
of series and parallel arrangements. Al-
though nothing is impossible to the in-
genious experimenter, the job is best
handled as shown in the diagram below.
Both S1 and S2 are single-pole, double-

- RETURN /TN
Ny

CARRIER A

CARRIER B

Three-way switch circuit.

throw toggles with no neutral position.

Switches like these are available in either

mechanical blade or mercury types from
(Continued on page 106)
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S-Meter for Your Receiver

SIGNAL strength indicator (S-meter)
A can be added to any receiver employ-
ing automatic volume control (a.v.c.). This
can be accomplished by measuring the
screen voltage or both the plate and screen
voltages.

As the signal strength of the incoming
station increases, more negative voltage is
sent from the second detector to the a.v.c.
circuit. The increased negative voltage on
the grids of the r.f. and if. amplifier tubes
causes them to draw less current, thereby
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raising their plate or screen voltages. If,
using a meter, this varying B+ voltage is
compared to a fixed voltage, the meter will
deflect more or less as the voltage differ-
ence between the two points varies.
Several possible circuits are shown in
the two figures. If your receiver has a sep-

arate screen dropping resistor, circuit (A)
would be preferred. If the receiver uses a
common plate and screen line, it will be
necessary to break the circuit and insert a
resistor. This is important so that we may
have two points with a potential difference.
In circuit (B), the resistor will determine
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the meter sensitivity. The larger the re-
sistor, the greater the potential difference
across it. Of course, the meter sensitivity
will affect the amount of meter deflection.

For correct operation, the meter should
swing to full scale on the strongest station
heard. This will be 60 decibels over S9,
and midscale will then be an even S9. The
rest of the scale can be marked off from
these points.—Donald L. Stoner. -0

Dual-Band Novice Antenna

3/8"DIA.

A
ﬂ" e 7 HOLES
520 OR ~ 3 - 3'sqQ.
72 coax CUgITE
174" THick

92

NOVICES operating 80 and 40 meters
often find that they have an antenna
problem. The coaxial-fed dipole will only
work on the fundamental or odd-order har-
monic frequencies. A 130-foot antenna cut
for 3700 ke. will not work on the 40-meter
band.

An old trick to permit two-band opera-
tion from the same antenna is to hang two
“stringers” at the feed point, as shown in
the drawing. Without the stringers, the
center impedance is extremely high at 40
meters, causing a mismatch. When the
40-meter half-wave strifigers are connected
at the feed point, the impedance will drop
to about 60 ohms, providing a good match.
On 80 meters, the stringers are in parallel
with the antenna flat top, causing no mis-
match. Antenna switching from 80 to 40
is automatic.—Donald L. Stoner. —30—

POPULAR ELECTRONICS

WWW amerdceatadioRistery com


www.americanradiohistory.com

Chessis consists of ¢ small plastic
sandwich box, found in most five-and-
tan-zent or hardware stores. The coil
i3 wound on a plastic pill carton.

By ELTON V. STOLBERG, W70UV

Beginners and old-timers alike
will want to build this handy
little crystal-controlled rig

that uses a single 6AQS5 tube

Sandwich Box Transitter

HIS inexpensive little transmitter con-

sists of a one-tube crystal oscillator
using a 6AQ5. It is a very active oscillator
having plenty of output even with the most
stubborn crystals. Incidentally, this circuit
can be made to double and even quadruple
the crystal frequency with good output.

The transmitter was built on a plastic
sandwich box turned upside down. Such
boxes can be purchased in most five-and-
ten-cent stores or hardware stores. Ex-
treme care must be exercised when drilling
the slightly fragile plastic.

In th:s particular rig, a piece of No. 14
wire scraped clean of insulating ‘enamel
was run from the crystal socket to the
ground terminal on the back edge of the
chassis to serve as a grounding bar. By-
pass capacitors and the grid resistor are
then grounded to this common bus. Using
an insulated chassis has its advantages too,
as you can mount the tuning capacitor
(C3) ard coil (L1) directly on the chassis.

Marck, 1956

The coil socket consists of two pin-type
jacks mounted on the chassis zlongside ‘the
tuning capacitor. The coil was made from
a plastic pill box obtained from the corner
drugstore. One inch in diameter and hav-
ing a plastic cap, it was wound with 17
turns of No. 26 enamel wire, close-wound,
and doped with coil cement. If desired, the
coil form could be shortened and the cap
replaced.

The coil prongs are two finishing nails,
cut approximately in half, which fit snugly
in the pin-type jacks. They are soldered to
the heads of two 6-32 bolts which are then
bolted to the coil form in the proper places.
Coil wires are fastened to these bolts be-
fore they are tightened. The lower or
pointed half of each nail was used, the
upper half discarded.

Coil pins were deliberately spaced far-
ther apart than necessary in order to give
plenty of room for an 80-meter coil and
also to allow room for the antenna link to
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g B+
200-300V.DC.

Wiring diagram of the transmitter,
parts list, and pictorial diagram.

i

\ 6V

i

> W\
KEY

BUS"' BARS

C1—250-pufd. ceramic capacitor

C2—.0!l-pfd. ceramic capacitor

C3—50-putd. variable capacitor

C4—.01-utd., 400-volt tubular capacitor

LI—Primary, 17 turns of No. 26 enamel wire close-
wound on 1”-diameter form; secondary, 2 or 3
turns of hookup wire (see text)

PLI—Pilot light, 6.3 volt, with mounting assembly
(for indicating r.f. current—not shown in photos)

R1-—100,000-0hm, Vo-watt resistor

R2—5000-0hm, 2-watt resistor

RFCl-—2.5-mhy. r.f. choke

VI-—6AQS tube

Xtal—7-mc. crystal

1—Plastic sandwich box

1—Plastic pill box

1—7-pin miniature tube socket

Misc. machine screws, wire, solder, etc.

\\

B4
200-300V.0C

NOTE
AVY LINES
NDICATE

be placed around the coil form. In the pho-
tographs, the coil is shown without the an-
tenna link in place.

A simplified method of mounting the
crystal socket was used in that it is com-
pletely suspended underneath the chassis
with a small bolt. Holes were drilled in
the chassis where the crystal holder pins
pass through.

As can be seen in the photographs, the
power and key terminals are simply four
6-32 bolts along the back edge of the chas-
sis. Use three nuts on each bolt, two to
secure it to the chassis and the third for
securing the power supply wires. Do not
attempt to solder any wires to the bolts as
the heat will melt the plastic chassis. The
leads are twisted around the bolts before
being tightened.

A separate power supply which gives 6.3
volts a.c. for the heater and about 200 to
300 volts d.c. for the plate supply should

94

be built if one is not readily available. The
antenna pickup loop is merely two or three
turns of hookup wire wound around the
coil form and slid along for best output.

Check operation of the oscillator without
the crystal but with the key closed and
B+ applied. There should be no oscilla-
tions regardless of the tuning capacitor
(C3) setting. Also, have a friend of yours
check for harmonic and spurious radiation
after you get the rig on the air. With such
low power, TVI will probably not be a
problem even though the rig is not
shielded.

Using this little transmitter and a sur-
plus receiver operating from a 6-volt bat-
tery and vibrapack, I made 53 contacts in
seven states and the Hawaiian Islands dur-
ing a recent national field day test spon-
sored by the ARRL. Transmitter input was
11 watts and the antenna a simple 40-
meter dipole. —30-
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'NOW —BUILD IT YOURSELF in a few hours!

| @ AR g o
Amazing olectric Brain
COMPUTES, PLAYS GAMES, “REASONS ™!

You can buiid 33 different
machines, including
Binary Adding  Automatic Ol

Machine Furnace
Secret Coder Circuit
& Decoder Mazhine for a
Machine for Sgace Ship's
érnthp\etlcal Airlack
arrying i
Comparing Teernee
achine .
Reasonlinnq Burglar Alarm
Machine Suzzle Solvers

General Com- Adder,
bination Locke  Subtracter,

Games Reguir- Multiplier,
ing Loglc Dlvider
o o ¢

Some Firms ¢nd Institutions
that have ordered GENIAC:

Allis-Chalmers  Altert Einstein
Remington- Medical
College

Rand
tnternational Nava! Research

Business Labaratories
Machines Board of
Wheeldex Education,
Mfg. Co. Tecumsah,
Manuel Mis- Nebraska
sionary College  Marshfield
Walter V. Clarke Public Schools

YES. you build any one of 33 exciting
electric braln machines in just a few
hours by following the clear-cut, step-by-
step directions given in a thrilling book-
let! No soldering required...no wiring
bevond vour skill! GENIAC Is a genuine
brain machine —not a toy. The only loglc
machine kit that not only adds, subtracts,
etc., but presents the basic ideas of cyber-
netics. Boolean algebra, symbolic loglc,
automatation, etc. So simple to construct
that ever a twelve-year-old can make a
machine that will fascinate people with
advenced scientific training!

OWER 400 COMPONENTS AND PARTS.
Circults cperate on one flashlight battery,
and the use of ingeniously designed parts
makes building clrcuits one of the most
fascinating things you've ever done! You
set up problems in a variety of flelds—
and get your answers almost quicker than
you can set them up! Play games with
the machine — nim, tic-tac-toe, etc. ~and
pit your brain against its logic! Solve
puzzes In a few seconds that would take
you hours without the ald of the ma-

Here’s a wonderful kit that gives
you a fascinating introduction to
the logic machines of our modern
age! The devices you can build test
intelligence, code and decode,
count, play Tic-tac-toe, solve prob-
lems! Converts from binary to deci-
mal — reasons in syllogisms — com-
putes! Send for your kit today!

BRAIN

chine. You actually see how computing
and problem — solving Is analyzed with
algebraic solutions transferred directly
into circult diagrams.

YOUR COST FOR GENIAC KIT: only
$19.95 postpald. The 1956 Model GENIAC
KIT contalns: (1) a complete 200-page
text, “Minds and Machines” —a basic in-
troduction to computers. (2) '‘How to
Construct Electrical Brains At Home —a
fully illustrated text book on basic com-
puter deslgn theory and circults with
specific instructions for building circuits.
(3) Wirlng Dlagram Manual. A special
booklet with full scale diagrams that vou
can tear out and place on your work
bench for easy assembly. (4) Beginners’
Manual. Starting from scratch, the man-
ual adds fifteen extra experiments. thor-
oughly tested using GENIAC components
to teach the basic symbols of electric clr-
cuits. (5) Over 400 comporents and parts.

So —mail the coupon for your GENIAC
today! (Teachers: take advantage of 10%
deduction if ordered for use in institu-
tions). Your money.back 1f not delighted!

asses 1o ins Los Angeles - — — - — S D e D e =y
Barnard Public Schools SCIENCE KITS, Dept. PE3
\A(/;gsll?r%;hous 'mi'h’"s"cu?o';\"" ORDER Oliver Garfield Co., 126 Lexington Ave., New York 16, N. Y. 1
1.}
€ i Dkiah Please send me:
paririe 2 GENIAC $EEIAC Blectric Brain Construction Kit and Manuals. :
Laboratories Kansas State $19.95 (East of Mississippi)
General University ON OUR $20.95 (Elsewhere in United States)
Insurance Co.  Duke $21.95 (Outside the United States) i
L] merica niversilty ()
La'adylette ::g,al_ Ga'gl_esh MONEY Seturnable in seveir;l dI:i'ls pf:;mfe\;l: refund if not satisfled. I enclose i
adio enior isch |} oaerw § 2 .
Rohr Aircraft School BACK I
s o;h Q Ealgrt':agdhlr.l 1 NAME. . oo oveeietcnaaan e e i aaaans I
outhwest igh Schoo tee!
Missouri Sfat=  Bell Telephone paran Addrecsil. B M xS irrwerin b aaerel
College Laboratories ‘Giu// 6
L3 13 R R ..Zone.....
——_-_-------—-
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9%

Circuit

boards cut
assembly |

time in half

1% resistors i
insure
instrument
accuracy.

High

ane Have fin doing Z7

Every Heathkit comes complete with detailed
- step-by-step instructions and large pictorial

diagrams that insure successful construction—
even for the beginner. Enjoy both the satisfac-
tion and the economy of “building it yourself.”

eloked! corendd vacuum Zbe

voltmeter kit

impedance
and high i
sensitivity,

<

Attractive
styling—
functional
design,

In addition to measuring AC (rms), DC, and
resistance, the modern-design V-7A incorporates
facilities for peak-to-peak measurements. These
are essential in FM and television servicing.

AC (rms) and DC voltage ranges are 1.5, 5,
15, 50, 150, 500, and 1500. Peak-to-peak AC
voltage ranges are 4, 14, 40, 140, 400, 1400, at

MODEL V-7A

SHIPPING WT. 7 LBS. $24 500

controls. Employs a 200 mic
is 11 megohms.
Etched metal
result in reliable operation. Circuit board is 50%
physical construction. 1% precision resistors used for utmost accuracy.

MODEL M-1

$1450

Shpg. Wt. 3 Ibs.

HEATH COMPAN

HANDITESTER KIT

The Model M-1 measures
AC or DC voltage at 0-10,
30, 300, 1000, and 5000
volts. Measures direct cur-
rent at 0-10 ma and 0-100
ma. Provides ohmmeter
ranges of 0-3000 (30 ohm
center scale) and 0-300,000
ohms (3000 ohms center
scale). Features a 400 mic-
roampere meter for sensi-
tivity of 1000 ohms per
volt. Handy and portable.
Will fit in your coat pocket,
tool box, glove compart-
ment, or desk drawer.

X1000, X10K, X100
scale is also provide
provided for DC m

20,000 ohms/v. DC and
5,000 ohms/v. AC sensiti-
vity. Ranges (AC and DC)
are 0-1.5, 5, 50, 150, 500,
1500, and 5000 v. Direct
current ranges are 0-150
ua, 15 ma, 150 ma, 500 ma,
and 15 a. Resistance ranges
provide center-scale read-
ings-of 15, 1500 and 150,
000 ohms. DB ranges cov-
er —10db to +65 db,

Features 4% " 50 ua
meter and 1% precision
resistors.

A Subsidiary of Daystrom, Inc,
BENTON HARBOR 10, MICHIGAN

WWW_ ammerieaatadiahigtary com

4,000. Ohmmeter ranges are XI, X10, X100,
K, and X 1 megohm. A db
d. Polarity reversing switch
easurements, and zero center
operation is within range of the front panel
roampere meter for indication. Input impedance

, pre-wired circuit boards insure fast, easy assembly and
thicker for more rugged

Reatlkct VOM KIT

MODEL MM-1

$2950 s w.

POPULAR ELECTRONICS
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Zeariice 3" oscilloscope kit

ETCHED CIRCUIT

MODEL 55
oL-1

$2950 iz

This compact little
oscilloscope is just the
ticket for use in the ham

shack or home workshop. Measures only 9147
H.x6%” W.x 11%” D. Weighs only 11 pounds.
Employing etched metal circuit boards, the
Model OL-1 features vertical response with in
+3 db from 2 cps to 200 kc. Vertical sensitivity
is 0.25 valts rms per inch, peak-to-peak, and
sweep generator operates from 20 cps to 100,000
cps. Provisicn for direct RF connection to de-
flection plates. Incorporates many features not
expected at this price level. The 8-tube circuit
features a type S3GP1 cathode ray tube.

grid dip meter kit

This extremely valuable

instrument is a convenient §

signal source for determining
the frequency of other signals
by the comparison method.
Range is frem 2 mc to 250
me. Uses 500 ua meter for
indication, and is provided
with a sensitivity control and
headphone jack. Includes

rewound coils and rack. For

ams, experimenters, and
servicemen.

HEATH COMPANY ©..:vion e
DAYSTROM, INC.

BENTON HARBOR 10, MICHIGAN

March, 1956

Push-pull vertical and
horizontal omplifiers.

Light weight and small
size for portability.

Good sensitivity and
broad frequency
response.

Etched metal circuit
boords for simplified
assembly.

Attractive panel and
case styling.

MODEL GD-1B

$19°9

Shpg. Wt. 4 Lbs.

Cathode-
follower
output for
isolation,

No oscillator
calibration
required.

Covers 160
ke to 220 me
{including

harmonics). ﬁetz :i é o ,‘
signal generator kit

This signal generator covers 160 kc
to 110 mc on fundamentals in 5 bands.
Calibrated harmonics extend its use-
fulness up to 220 mc. The output sig-

nal is modulated at 400

MODEL cps, and the RF output
5G-8 is in excess of 100,000

$ 50 microvolts. Qutput con-
I g trolled by both a contin-
uously variable and a

Shea. Wi fixed step attenuator.

Audio output may be
obtained for amplifier testing.

This is orie of the biggest signal
generator bargains available today.
The tried and proven Model SG-8
offers all of the outstanding features
required for a basic service instrument
or for use in experimenting in the
home workshop. High quality com-
ponents and outstanding performance.
Easy to build, and no calibration re-
quired for ordinary use.

Heatlhkct ANTENNA
impedance meter kit

Used in conjunction with a signal source,
the Model AM-1 will enable you to
measure RF impedance. Valuable in line
matching, adjustment of beam and mobile
antennas, etc. Will
double as a phone
monitor or relative
field strength indi-
cator. A 100 micro-
ampere meter is
employed. Covers
the impedance range
{from O to 600 ohms.
An instrument of
many uses for the
amateur. Easily
pays for itself
through the jobs it
will perform.

WWW akmerieaniadiahictary com
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Weatééct ﬁr 6AUG electron-coupled oscillator.

ﬂ{ OA2 voltage regulator tube for stability.

V'o ﬂ( Smooth-acting illuminated dial. ‘

Extra features

* Easy to build and attractively styled. include copper.

KIT plated chassis,
ceramic coil

. . . forms, extensive
This variable frequency oscillator shielding, efc.

- covers 160-80-40-15-11 and 10 ialbegoaliiy
7 : meters with three basic oscillator LD
&‘M frequencies. RF output is better
—— than 10 volts average on funda-
X $ 50 mentals. Enjoy the convenience
MODEL VF-1 19 . and flexibility of VFO operation |
at no more than the price of
“HRERN7IIES crystals. May be powered from {
a socket on the Heathkit Model AT-1 transmitter, or supplied =
with power from most transmitters. i V —— 3
Features illuminated and pre-calibrated dial scale. Cable and " 9
plug provided to fit crystal socket of any modern transmitter.

Heatttce (W amateur transmitter kit

. . Single-knob band-  Panel meter moni-
This CW transmitter is com- switching for 80, tors final grid or
9 Q 40, 20, 16, 11 and plate current.

plete with its own power s PlY  10'meters. Hest dollar-per
. i nar:

and covers 80, 40, 20,15, 11, and Plate power input watt buy on the
10meters. Incorporatessuchout- 2530 warts. grlket:
standing features as key-click
filter, line filter, copper plated
- chassis, pre-wound coils, and
SPECIFICATIONS: high quality components. Em-

RF Amplifier Power Input...25-30 watts ploys a 6AG7 os-
Output Connection.. . ... . ... . 5}00%5 MODEL AT-Y i1 tor, 6L6 final
Band Coverage...... .. .. 80, 40, 20, 2 ? .
V5,11, 10 Meters $ 50 amplifier. Operat ;
Tube Complement: o ¢S up to 30 watts 3
SUAG.... .. ... .. ... . . Rectifier plate power input_ g
6AG7... .. ...... Oscillator-Multiplier Shpg. Wt. &
6L6....... U0 Coco o Amplifier-Doubler 15 Lbs. - .

Slide-rule dial-
electrical band-

S oarbir “oMmINnaTons all hand receiver kit

Slug-tuned coils

and efficient IF Transformer-op-

transformers for erated power sgp- The Maodel AR-3 covers from 550 ke to
good sensitivity ly for safety and 30 mc on 4 bands. Covers foreign broad-
and selectivity, Eigh efficiency.

cast. radio hams, and other interesting
short wave signals.

Features good sensitivity and selec-
tivity. Separate RF and AF gain
contirols-—noise limiter—AGC—VFO,
headphone jack—5%" PM speaker and
illuminated tuning dial.

SPECIFICATIONS;

$ 95 Frequency Range. . 550 k¢ to 30 me on four
MODEL AR-3 bands
.

Shpg. Wt. 12 Lbs. Tube Complement. . 1—12BE6 oscillator and
CABINET: Fabric-covered cabinet available, mixer

Includes aluminum panel. speaker grille, and —_— ifi
protective rubber feet. Measures 12.1/17 W, } 1280% 'F omplifier
x6:3/47 H. x7-3/4” D. No. 81-16. Shpy, Wt —12AVé second detec-
& Lbs. $4.50. tor, AVC, first audio

amplifier ond reflex
A SUBSIDIARY BFO
A OF DAYSTROM, INC. 1—12A6 beom power

output
BENTON HARBOR 10, MICHIGAN 1—5Y3fullwaverectifier
g8 POPULAR ELECTRONICS
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iy

HEATHKIT ECONOMY 7-WATT
HIGH FIDELITY

amplifier
=] kit

e This is a 7-watt
' MODEL A-7D hilgp ﬁdell]ity Eps
plifier that wi
$'|695 eVl produce more than
o adequate output
for normal home installations. Itsfrequency
characteristics are + 122 db from 20 to
20,000 cps. Output transformer is tapped
to match speakers of 4, 8, or 16 ohms.
Separate bass and treble tone controls
provided. Features potted transformers,
push-pull output, and detailed construc-
tion manual for easy assembly.
MODEL A-7E: Provides a preamplifier stage with
two switcl.-selected inputs and RIAA compen-
sation for low-level cartridges. Preamplifier

built on same chassis as main amplifier. Model
A-7E. Shipping weight 10 lbs. $18.50.

Free 52-Page 1956 Catalog

HEATHKIT BROADCAST BAND

receiver
kit "o

Sl’lls%.b‘gh $I 75.0 Less Cabinet

You can build this table model radio and
learn about radio circuit and parts during
assembly. Complete instructions simplify con-
struction, even for the beginner. Covers 550
to 1600 kc and features miniature tubes, 522"
PM speaker, and built-in antenna.

CABINET: Fabric-covered plywood cabinet as
shown. Parts #91-9, shipping wt. 5 lbs. $4.50

HEATHKIT HIGH FIDELITY

W f ki
" s 00 fm tuner kit
E Tunes from 88 to 108 megacycles and

features sensitivity and selectivity
not expected at this price level. Cab-

'ﬂ-._- &W. ‘<
S Describes more than 65 interest-
= AR 2

?. W et

-

UG TS 00 i > MODEL FM-3 inet supplied with the kit. Built-in
ing **build-it-yourself” projects. $ power supply and a stage of audio
Amateur equipment, hi fi ampli- 2450 to insure adequate output. Easy to
. fiers, and the complete Heathkit ] build from step-by-step instructions
N line of test instruments. Get Shpg. Wt. and large pictorial diagrams.
| yours today! 7 tbs.

MAIL TO ‘"EATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 10, MICH.

7 SHIP VIA
E "o [[] Parcel Post
B P - = =  [Oekxpress
b! ¢Gn =R
e R = e o Best W
PLEASE PRINT (iBestitiay
|
QUANTITY ITEM | MODEL NO. PRICE
Enclosed find | ) check () money order for On Express orders do not include transportation charges—
Please ship C.2.D. ( ) postage enclosed for pounds. they will be collected by the express agency at time of delivery.

ON PARCEL POST ORDERS
nsure postage for weight shown.

March, 1956

ORDERS FROM CANADA and APO'S
must include full remittance.

99

WWW amedacearadioRietery com


www.americanradiohistory.com

The Transmitting Tower
(Contipued from page 64)

Compare them carefully and note the many
points of similarity between them. As soon as
you learn how to draw one diagram and start
to learn how to draw another, look at the old
one and at the new one, and ask yourself
questions.

In what details are those diagrams the
same? How do they differ? What has been
added to the new one? What has been left
out? Why? Draw the new diagram several
times, reading the question which it is sup-
posed to answer carefully before starting to
draw. If you get stuck, read the question
again before referring to the diagram in the
manual. Frequently, you will discover that
the question actually tells you exactly what

to draw.
What Books to Get

The Radio Amateur’s Handbook (ARRL),
$3.00, is a one-volume source of practically all
the information needed in an amateur sta-
tion. Chapter 2 (“Electrical Laws and Cir-
cuits”) and chapter 3 (“Vacuum Tube Prin-
ciples”) cover fundamentals adequately in
about 50 pages, and the remaining chapters
show their usage in amateur equipment.

The main trouble with the Handbook as a
beginner’s text is that some students who

study alone find that learning anything from
it is comparable to cracking hickory nuts with
their teeth and prying the meat out of them
without a nut pick. Consequently, they make
more progress by studying a text specifically
designed to teach fundamentals from the
ground up. The many tests, quizzes and re-
views found in such textbooks help in im-
pressing the important points on the stu-
dent’s mind.

A couple of the many excellent texts of this
kind that are available are: Elements Of
Radio (Prentice-Hall), by Marcus, Marcus, &
Horton, $6.00; and Basic Electricity and Basic
Electronics (John F. Rider), $9.00 for each
5-volume course.

Excellent for determining when you are
ready for the test, Novice or General, is the
new edition of the “AMECO” Radioc Amateur
Question and Answer License Guide (Ameri-
can Electronics Co.). It is based upon the
same questions that appear in the License
Manual, but the answers are given in multi-
ple-choice form. Featured in the booklet are
“typical” Novice and General Class exams.

If you can pass these tests “cold,” you are
ready for the appropriate examination. How-
ever, they should not be studied along with
the practice questions in the License Guide,
because this will destroy their value as test
examinations.

(Continued on page 104)

HELP WANTED

Each month, the names of prospec-
tive amateurs requesting help in ob-
taining their licenses are listed in this
section of the Transmitting Tower. To
have your name listed, address your re-
quest to: Herb S. Brier, WOEGQ, c/o
PopuLAR ELECTRONICS, 366 Madison Ave.,
New York 17, N. Y.

Frank Dunn, R.D., Cleveland, New
York, needs help with code and would
like suggestions for his transmitter.

Jerry Reaves, 104 E. 14th St., Mar-
ion, Ind.

Steve Dubnoff (11), 1930 N. Norman-
die Ave., Los Angeles 27, Calif. (Tele-
phone: 46604) .

Fred L. Gatz (15), 5 Edward St., Lan-
caster, N. Y.

Cliff Gardner (15), 3839 Preston St.,
Rockford, Ill, and Lawrence Johnson
(13) —address c/o Cliff—are studying
together, and would like a little help.

Norris Sapp (15), 365 E. 4th So. St.,
Green River, Wyo,, is a {freshman in
high school, and needs help in theory
and general information. He would also
like a few pen pals.

Richard Russell, 101
Lowell, Mass.

Cliff Frieze (16), Box 11, Lintlaw,
Sask., Canada, has been studying ama-
teur radio for two months. He is inter-
ested in pen pals all around the world,
and will answer all letters.

Raynor St,,

Manfred Kroeger (19), 23 Oldenburg
Oldb., Ziegelhofstr. 71 ptr., Germany.
(This name was suggested by Mrs. L.
Kroeger, Bovina Center, N. Y. She re-
ports that he would like to hear from
American amateurs and to have a few
pen pals.)

James Polk, Jr., Box 185, Hunter, N. Y.

Robert Reynolds, 755 Marietta Ave,
Lancaster, Pa.

Rand Evoans, 1422 North Market St.
Loop, Baytown, Texas (telephone: 4908)
needs help on code and wants dope on
6- and 2-meter receiver.

Jerry Pearson, 622 Cherry St., Ham-
mond, Ind.

Loren E. Lippoldt, 4539 S. Cherry St.,
Wichita 13, Kansas.

Victor Barton, Rt. 2, Box 980, Clover
Rd., Tracy, Calif.

John Schroeder, 5735 Jefferson Ave,,
Hollydale, Calif.

Paul Handfield, 15 Queen St., Worces-
‘ter, Mass.

James Lange, 1217 No. Railroad Ave.,
Staten Island 6, N. Y.

Ernest Clark, 11795 Gateway Blvd,,
Los Angeles 64, Calif.

E. L. Stohl, 830 Lake, Apt. 3, San
Francisco 18, Calif.

Thomas Mullin (27), 6510 MacArthur
Court, Seattle 6, Wash.

Randy Wilgus (14), Oak Park, Tans-
dale, Pa.

Gene Rowe, R.D. Box 328, Oconomo-
woc, Wis.
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Electron Tubes With Energy Like The Sun

SOLAR ElECTRONICS =

SR

To insure anly ioP quality merchandise Solar Elec-
$ronlcs *’set tests'' each electron tube in powerfully PICTURE Tu BE SPECIALS'
loaded chassis! *
, Brand New—RCA Licensed—One Year Guarantee
Here ’_' Q'“' New Guarantee Po"CY: Type Price ! Type Price Type Price Type Price
Molr}ey back within 5 davs of receipt of merchandise £ E" or wili. 25 16:?4 or STalas ig{:zornswﬂs 19294 or e
PLUS b year iree factory replacement. . e B
ALL TUBES £RE CODED BY MONTH AND YEARI fofpa  BIASS[16CPAOr (1o oo oRpe 31850 23ERR L o0
A $13.95 16DP4 or 16rRP4  $18.50 A $24.50
12QP4  $13.85 A $18.75 162P4 or 20DP4 or
. 12jp4a  $13.25 16EP4  519.45 g $19.25 A $24.50
|NTRODUCTORY (hp 12upa  $14.95 16GP4  $18125 ;. B,  Jio'gs 21AP4  $27.9%
128P4 or 16HP4 or -85 21gP4A  $27.50
G":TS This Ad o $15.95 A 18.75 17CP4 $20.85 21FpP4 $28.23
$15.95 16JP4 or 17GP4 $21.25 21YP4 $28.23
. 13654 tror n $18.75 19AP4  $23.95 24AP4  $44.95
:'3""‘320?‘? :;:'fr"te'(’i' 'j?sfst:;s’mgfe—usggfwﬁrﬁzgai\f’ef;; Dumont) $17.95 All Picture Tubes shipped F.O0.B. Marrison, N, J.
colored tube curtons; or with every order of $30 or
l mgl:e—GTl RCA c"}t‘}e%’gr Corda, B assorteu resistors, one
6SN7GT, ome €WAGT, one 6K6GT and Vidaire 2 set
Coupler. BIGGEST VALUES! BIGGEST SELECTIONS!
FREE BONUS OFFER! PARTIAL LIS Ot
Type Price | Type Price | Type Price | Type Price
A terrific Eico tube oAz .67 | sac7 .65 | 6sQ7 .37 | 12517 .44
Tester or TV F}l Sweep OD3/VR130 .90 | 6AF4 .85 | 6857 .43 | 125k7 .43
Generator FREE when oza .44 | 6AGS .50 | 6T4 .89 | 1250L7GT .59
you buy $200 worth of ::427 .its) 6AGT .75 | 678 .65 :gsgmv ::
ooy 7 o 6AH4GT .65 | sus 73 sQ7 .
1epte;]\(lng' élé)besl ©F Lt 1a22 .65 | 6aHE 65 | 6v3 .77 | 12veGT .aa
witnin days at 183GT .63 | 6AKS .57 | 6V6GT .44 | 12x4 .35
Solar. Tester or gen- 1R4P .88 | 6aLs 38 | 6wWaGT 38 | 1aas5 .90
erator may be bought 1C5GT .45 | 6ANG 1.25 | 6WEGT .55 | 1aa7 .44
= outright from Solar for ::32: ~:g ans .22 6X4 .35 :::g .:;g
a 6AQS5 R 6X5GT .35 -
Model 625K $33.50 1H4G .35 | sAS6 1.50 | 6x8 .75 | 14€7 .59
1H5GT .45 | 6aTe .36 | evea .48 | 14F7 .59
iLs .47 | 6AU4GT .70 | 7A4 .44 | 14F8 .69
1L8 .53 | 6AUSGT .60 | 7a5 .53 | 1an7 .69
1LA4 .55 | 6AUT .85 | 7a6 .44 | 198G6G 1.10
1LAG .55 | 6AVSGT .65 | 7A7 .44 | 1978 .64
COMPLETE OUTD 1184 .55 | 6AVE .36 | 784 .43 | 24a .35
ALL CHA\NNEL CONICAL 5 1LCc6 .51 | 6AXAGT .85 | 785 .40 | 25BQ6GT 75
Includes: & element antenna with cross- 1LH4 .55 | 6AXSGT .59 | 786 .44 | 25CVU6 1.10
bar. 5 r:nou;eml?"s pluminum mast 1LNS .51 | 688 .75 | 787 .44 gswcv .43
b 1IN5GT .53 ! 6BAG .45 | 788 .44 | 25WAGT .4
t.:gnymg'ﬂieedo ft. of 300 ohm wxlrse‘ 1RS 58 | 6BA7 ‘ss | 7ca ‘aa | 2525 .39
-— s —— . ———— — — —— — —_— 155 .41 | eBCS .50 | 7C5 .44 | 25Z6GT 35
NEW lNDOOR ANTENNA $ 174 .49 | 6BEG .a6 | 7cs .44 | 26 .48
Brings in UHF and VHF. Use on top 1T5GT .57 | 68FS .42 | 7ES .59 | 27 .29
of TV, 1ua .55 | 6BG6G 1.10 | 7¢7 .59 | 321767 .53
List $9.95 1us .41 | 68BHSE .52 | 7F8 .69 | 35 -32
YOURyPRICE, wwin puos guser; - cpe/Bi g 1vz .63 | 6BJs .49 | 7H7 .69 | 3s5/51 .33
— ot e 1x2 .65 | 6BKS5 75 | 747 .69 | 35a4 -44
USED TV SETS 2a7 .50 | 6BL7GT 69 | 7K7 .69 | 3385 28
. 2x2A .55 | 6BN6G .60 | 7IN7 .54 | 3s5¢s -4
Picture tube guaranteed to work. 344 .55 | 6BQEGT .7 7X7 .69 | 35L6GT .45
Table Model Console 3a5 .55 | 6BQ7 .80 | 7va .39 | 35wa .35
10 inchset..........$17.50 $20.00 3aL5 .48 | 8YS5G .60 | 724 .39 | 3524 .35
12 inchset. .........$22.50 $25.00 :AUG .48 | 6BZ7 .80 :;:;6 .38 :325(“ ;g
. " BCS .56 | 6ca .35 7 .65 .
i‘é 5“(:: "et‘ B Sl sg;gg sgggg 3eN6 .65 | eces 50 | 12aus .42 | 39/44 .35
inch 3€l.......:.- $32. $3S. 3ceeé .56 | 6co66 1.10 | 12AU7 .52 | 50a5 .44
17 inch set. .. .. .. ... $36.00 $38.50 3Qa .as | scus .90 | 12ave .38 | 50BS .48
197, 20". and 24” Sets—DIrices on request. 3Q56T .55 | 6C6 .45 | 12av7 .73 | 50Cs .48
_——— e —— e ——— — — —— = 3s4 .52 | 6F6 .40 | 12AX4GT .67 | 50L6GT .45
FAMOUS MAKE TEST EOU|PMENTI 3va 52 | 6He .42 | 12AX7 69 | 78 -40
-— e — —— — — —_—— 48Q7 .92 | 6Ja 1.50 | 12A27 .65 | 76 .40
TUBE TESTER KIT 4BZ7 .97 | 615 .38 | 12B4 .65 | 77 -40
F‘ caeritig) & $33 25 5AQ5 52 | 616 ‘50 | 12a86 a5 | 78 .40
actory w wured su os. . 516 .60 | 6K6GT .36 | 12BA7 .59 | 80 .35
—— e — 5U4G .45 | 6L6 .65 | 12BE6 .45 | B4/624 -41
VACUUM 'l'lJBE YOLTMETER KIT 5u8 .68 | 658GT .74 | 12BH7 .59 | 117L76T  1.39
. $24 95 svag .56 | 8547 .34 | 128v7 64 | 117N76T  1.29
Factory wired. $37.50.  _ __ _ &= sx8 78 | &5C7 20 1 12cue 1oo | 117P7GT  1.29
5Y3 .29 . 12K7 a9 | 11723 .35
FLYBACK TRANSFORMER and 5Y4G .35 gg;‘.} ':g 12Q7 aa | 1172667 .60
YOKE TESTER KIT 15 523 .40 | esk7 ‘as | 125a7 .a3 | 807 1.49
Fnctor{ wired, $31.75. 6AT .55 | 6S5L7GT .s3 | 128G7 .59 | 1619 .59
Equlpnent Factory Guaranteed For One Yeurl 6AB4 .45 | 65N7GT .53 ' 12SH? .59 95002 1.19
ALL PARTS SHIPPED F.0.B. HARRISON, N. J,
AT TO QUANTITY USERS!
Xv;opav xlltp(l?‘slt:gle”:); gf”é%e‘.'; (i!egsAma'l;lerggorlesIeaar;cel Your_ initial 01'§ie1* of $150 or more entities you to our
send 250% depasit wilh C.0.D.'s. Remember! Your money special 10% discount or fre? .DEque 60" Remington
cl;e‘eerlfyllz'u;%ginded within 5 days if vou are not com- Razor. State your choice. This offer not good if you
DoC L 5 are taking advantage of f{ree tube tester or generator
Visit our tube and parts showroom next #ime you're offered elsewhere in this ad.

In Harrison. £ free gift awaits you!
Pos<t Office Square T

SOLAR ELECTRONICS "Vorricon, n:s" IS
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II New Model
670-A

w! @ SUPER-METER

A Combination VOLT-OHM MILLIMETER PLUS
Y CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS I

SPECIFICATIONS
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/
500 Volts
\:OLIS: 0 to 15/30/150/300/1,500,3,000
its

Vol
OU:’IPg(I) VOLTS: O to 15/30/150/300/1,500/
| 0
D.C. CURRENT: 0 to 1.5/15/150 Ma. O to

ADDED FEATURE:
Bullt-in ISOLATION TRANSFORMER reduces pos.
sibllity of burning out meter through misuse.

The Model 670-A comes housed. In a rugged
crackle-finlshed steel cablnet complete with

test leads and operating instructions. I

28

1.5/15 Amperes
RESISIANCIE‘: 0 to 1,000/100,000 Ohms O to
ms

10 Megol

CAPACITY: .001 to 1 Mfd. 1 to 50 Mfd. (Good-
Bad scale for checking quallty of electrotytic
condensers.)

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms

to 2.5 Megohms
INDUCTANCE: .15 to 7 Henries 7 to 7,000
Henries
DECIBELS: —6 to 418 +14to +38 +34 to
+58 i
|| i

|
,//\' l {
4 v GENOMETER |
{

A versatile oll-inclusive GENERATOR which provides ALL the outputs for servicing:
A.M. Radio * F.M. Radio * Amplifiers  Black and White TY ¢ Color TV

oy, =t - R. F. SIGNAL GENERATOR: Provides complete coverage for A.M. and F.M. alignment. |

l |” g e Generates Radio Frequencies from 100 Kilocycles to 60 Megacycles on fundamentals {
& - and from 60 Megacycles to 180 Megacycles on powerful harmonics. « VARIABLE AUDIO

C,v [} i FREQUENCY GENERATOR: tn addition to a fixed 400 cycle sine-wave audlo, the Genometer

[ || o s provides a varlable 300 cycle to 20,000 cycle peaked wave audio signal.  BAR GENER- ({1
ATOR:1 Projects an actual Bar Pattern on any TV Recelver Screen. Pattern will consist of

I 4 to 16 horizontal bars of 7 to 20 vertical bars. « CROSS HATCH GENERATOR: Genometer
will project a cross-hatch pattern on any TV picture tube. The pattern will consist of

i non-shifting horlzontal and vertical lines Interlaced to provide a stable cross-hatch effect.

MODEL TY-50 $ 50 + DOT PATTERN GENERATOR (FOR COLOR TV). The Dot Pattern projected on any color TV
I
M

absolutely Recelver tube by the Model TV-50 wlil enable you to adjust for proper color convergence.
T 0 . ||
b
| New Model TV-60

lete with * MARKER GENERATOR: The following markers are provided: 189 Kc., 262.5 Kc., 456 Kc.,
600 Kc., 1000 Kc., 1400 Ke., 1600 Ke., 2000 Ke., 2500 Ke., 3579 Ke., 4.5 Mc., 5 Mc., il ‘
10.7 Mc., (3579 Ke. is the color burst frequency.)
' Vo e ALLMETER
PER VOLT
Includes services never before provided by an instrument of
[ - this type. Read and compare features and specifications below!

T

New Model
TV-50

—
-
-

4

| ‘__

o
8 ¢

V-

-

comes

com
I shielded leads and
e‘peratlng Instrue-
tions.

Only

i

SPECIFICATIONS

8 D.C. VOLTAGE RANGES (At a sensitivity of R.F. SIGNAL TRACER SERVICE: Enables following the
R.F. signal from the antenna to speaker of any radio
or TV recelver and using that signal as a basis of
measurement to first isolate the faully stage and
finally the component or circuit.condition causing the

trouble.
AUDIO SIGNAL TRACER SERVICE: Functions in the
same manner as the R.F. Signal Tracing service specl-

20,000 Ohms per Volt) 0 to 15/75/150/300/750/
1500/7500/30,000 Volts.

78.C. VOLTAGE RANGES: (At a sensitivity of 5,000
Ohms per Volt) 0 to 15/75/150/300/750/1500/
7500 Volts.

3 RESISTANCE RANGES: 0 to 2,000,200,000 Ohms,
0-20 Me;

gohms.
2 CAPACITY RANGES: .00025 Mfd. to 30 Mtd. fied above exCept that it Is
$ D.C. CURRENT RANGES: 0-75 Microamperes, 0 to used for the location of |
7.5/75/750 Milllamperes, 0 to 15 Amperes cause of trouble in all audio
3 DECIBEL RANGES:=6 db to + 58 db. and amplifier systems. il
FEATURES il
1 th Model TV-60 comes complete with book of instrue- 50 1
*Eviav'r';r'cedces::sa'ig e N roam e ll:m: palr of gnndu test leads: high.voltage $ I
probe: detachable lin¢ cord; F. Slgnal Tracer
% Buiit-in Isolation Transformer Prove and Audlo Signal Tracer Frobe. Pliofiim bag NET I
% Use of the latest type printed circuit and 1% multi- e e incinded: BrieE it

pliers assure unchanging accurate readings.

EXAMINE BEFORE YOU BUY!
USE APPROVAL FORM ON NEXT PAGE

il
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Streamlined T
T TESTERS sy

The New Model TV-40 5' ‘

T. TUBE TESTER 1'
C.R.T.TU T |
: q q . i
| » Tests oll magneticolly deflected tubes . . . » A complete picture tube tester for little |
It in the set . . . out of the set .. . in the more than the price of a “make-shift”™ | ”,
I Il corton!! odapter!! ’ |
|| The Model TV-40 is absolutely complete! Self-contalned, including built-in power supply, it tests I
| picture tubes in the only practical way to efficiently test such tubes; that is by the use of a
‘segaralte instrument which is designed excluslvely to test the ever increasing number of picture
ubes

Tests for quality by the well established In round cornered, NET

g

emission method. All readings on "Good-  molded bakelite case.
New Model TV.1]

Bad" scale. e Tests for Inter-element  pniy
shorts and leakages up to 5 megohms.

« Test for open elements.
% Uses the new self-cleaning Lever Action Switches for individual element testing.
Because all elements are numbered according to pin-number In the RMA base num-
bering system, the user can instantly identify which element is under test. Tubes
having tapped filaments and tubes with filaments terminating in more than one pin
are truly tested with the Mode! TV.11 as any of the pins may be placed In the
neutral position when necessary.
+% The Model TV-11 does not use any combination type sockets. Instead Individuat
sockets are used for each type of tube. Thus It Is Impossible to damage a tube
by Inserting It In the wrong socket,
+ Free-moving built-in roll chart provides complete data for all tubes.
9 NOISE TEST: Phono-jack on front panel for plugging In either phones or external
amplifier will detect microphonic tubes or noise due to faulty elements and
loose internal connections.
\ EXTRA SERVICE ~ The Model TV-11 may be used as an extremely sensitive
"“Il.-

SPECIFICATIONS Model TV-40 comes adso- ‘l]
Tests all magnetically deflected picture Jutely complete — noth-
tubes from 7 inch to 30 inch types, » ing else to buy. Housed

Condenser Leakage Checker. A relaxation type osclilator incorporated In
this model will detect leakages even when the frequency is one per minute,

——
D T B §
| o cc____g,?_p—?— I ) ” | II'. 3'“::11“ 47NSE?
ﬂmthM- »Mthh T mﬂMIMmﬂ”

I
il
"'"Illl Il !
.‘| H MOSS ELECTRONIC DISTRIBUTING CO., INC, 8 TR el Gt GIBS |
| - P rice B
TRY ANY (I Dept. D-211, 3848 Tenth Ave., New York 34, N.Y. $3.85 within 10 days. Balance $4.00
; | monthly for 3 months. l
of the instruments on this o1
Please send me the units checked. | agree to o g'-f.";", gﬂgiﬁib';‘?;il Bzrl'::“sgg:gg I
on the facing poge, for 10 days pay down payment within 10 doys and to pay monthly for 8 months. i
. the monthly balonce as shown. It is under- O Model TV-60. .. . Total Prico $52.60 l
before you buy. If completely sotie- stood there will be no finance, interest ar any SAU2IL0lwItH N0k 3B alance ¥8700
y b
other charges, provided | send my monthly l
fied M send down payment and poy payments when due. It is further understood o “g:g?:?l.orximlﬁib'L‘;l;lBiGLc:ces;g:gg l
[ bolance os indicated an coupon. Ma that should | fail to make payment when due, monthiyffoséYmionthsy I
| = the full unpaid balonce shall become imme- [s] ’;‘:?Glsg\l;?hol. io.:;fal;f;ﬂl;;?;cnﬂ“s:;-gg
Interest or Finance Charges Added!! diately due and payable. monthly Tor 6 months. ’ :
‘ If not completely satisfied return Name I
vnit expl i
Yo us, na explanation I Address y L ]
necessary. 1 |
” i H ‘ | (S} M Zone State l
A [
! Ul T T —_ |
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(Continued from page 100)

The License Manual itself is the best study
guide for the questions about FCC regula-
tions. And it also does an excellent job of
explaining what formulas to use and how to
use them in answering the questions on de-
termining how close to the edge of a band
one can operate safely with crystals or fre-
quency meters of various percentages of cali-
bration error. But, if you have the slightest
doubt about them, you should review your
eighth-grade arithmetic or first-year high-
school algebra book for information on deci-
mal fractions and formulas.

News and Views

Tom Gallagher, KN4ADRO/K4DRO, 5797 S.W.
60 St., South Miami, Fla., leads off this sec-
tion of the Transmitting Tower. “The setup
here is a Hart-75, which uses a 6AG7T into a
6CU6 at 75 watts, and an S-85 receiver, I
operate on 15 meters only on a frequency of
21,129 kc. I have worked 24 states, but I never
heard a WNT7 on 15 yet. Where are they all?
I'd like to sked KN@®, WNT7, KN6, WN1 and
Delaware. I am 13 years old and got my
Technician license a month ago. 73.”

Mark Michel, W9PJT, Lake Mills, Wis., re-
ports: “I just got my General license and
want to tell you about my good luck with low
power as a Novice. I used a 6AG7 oscillator
running 7-watts input to a ‘long-wire’ an-
tenna. Working 80 meters only, my best DX
was about 1100 miles in daylight and seven
states. I was surprised to get so many 599X

reports with only 7 watts. T find that there is
a lot of interference in the Novice bands, but
that gives beginners the chance to become
good operators, doesn’t it?

“My new rig is a Globe Scout, because I
plan to do some phone work now and also to
work 40 and 10 meters.

“I will be more than happy to help would-
be hams get their Novice licenses or Novices
to obtain their Generals. I am fourteen years
old. 73.”

Jeffery Lehman, K2GQX, 25 Salem Road,
Roslyn, L. I, N. Y. (Telephone: Roslyn 3-
5937), writes: “I have lots of spare time, and
I would like to fill it in some useful way. I
would like to help anybody who wants to get
into radio and obtain an amateur license. I
have taught many Novices and have helped
them get on the air after they have acquired
their licenses. 73.”

Graham Hunter, K2JJA (13), 200 Cabrini
Blvd, New York 33, N. Y., writes: “I can
sympathize fully with Mr. Longenecker’s
problem of living in an apartment and not
being able to put up an efficient antenna
(Transmitting Tower, December, 1955) . I also
live in an apartment where we are not sup-
posed to put up any kind of antenna, so
last March I put up an ‘invisible’ one. It is
made of No. 30 magnet wire, with small white
buttons for insulators, and it is about 100
feet long.

“I end-feed the antenna from my Viking
Ranger transmitter. On 20-meter phone, I
have worked Australia, Japan, and New Zea-

WHICH TRANSMITTER KIT 70 B4Y ?

=

/ JUST GOT
MY NOVICE

T/ICKET,
BUT WHICH
KIT SHOULO
! BUY?

Y )

Iféﬁ/ Z
THATS EASY./ '/
CHOOSE THE KIT THAT

/'VE cor

SAY, THIS VIKING | YOU MEAN

YADVENTURER " YourR RIG WAS
LOOKS LIKE | HMADE FROM
THE ONE FOR T IA

A
NOW YOURE TALKING !

ME /]

i
SURE, ITS TV/ N lf

SUPPRESSED --WORKS ALL
BANDS--80 THRU/ /0~=LOADS
ALMOST ANY ANTENNA-=
AND IT'S PUNCHED AND
ORILLED FOR YoU, 100/

ONE AND IT'S

GIVES YOU THE MOST GOT ‘EM
FOR YOUR MONEY ? ALL BEAT!

VY17 d say!sree ay srep vsTrucTions !
V'L BE FINISHED TONIGHT/
EVERY- ;

THING /S SUPPLIED. K @
LS

ALL YOU NEED /5
YOUR OWN KEY -
AND CRYSTAL.

Y JOHNSON

MAKES A
| compLETE
LINE OF TELEGRAPH
KEYS, TOO.WRITE FOR
FULL INFORMATION.

VIKING “ADVENTURER' CW KIT

Compact, completely self.contoined
50 watt transmitter kit. Single knob
bandswitching—effectively TVi
suppressed. Eosy assembly by
novice or experienced amateur.
80, 40, 20, 15, and 11-10 meters.

Cay. No. 240.181-)
complets with tubes, $5a95

E. F. JOHNSON COMPANY
3002 Second Ave., 5.W., Waseco, Minnesota

Please send me a copy of Bulletin 727, which
describes the Viking "Adventurer” in detail.

NAME

ADDRESS__

any.
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land; on 40-meter phone, I have worked Ha-
waii; and on 15-meter phone, I have worked
England. My receiver is an S-53A. 73.” (It
is more difficult to work DX on phone than
on code with low power; therefore, it would
seem that Graham’s secret antenna must
work very well. Herb)

J. T. McGerald, 172 Eighth St., Newington,
Conn., has another solution to Frank Lon-
genecker's antenna problem: “When I lived
in an apartment building, I just hooked my
receiver to the house TV antenna. Where I
live now, I have two antennas, one 75 feet
long and the other a 15-meter dipole. My
receiver is an AR-2. I have heard a lot of
DX in the last few months. 73.”

Ted Heyck, KN5BXT, 1907 Bolsover Rd,,
Houston 5, Texas, writes: ‘“I have been read-
ing in Transmitting Tower about Novices
who have worked the various states and about
some of the Generals who have been fortu-
nate enough to work outside of the USA. I
have actually been on the air for three
months. In that time, I have worked 25
countries inside and outside the iron curtain,
and all continents.

“I use a Johnson Viking Ranger transmitter
and an SX-96 receiver. At the moment, I am
building a three-element beam antenna. (It
must be for 15 meters. Herb)

“I want some of those ‘puffed up’ Generals
to see that a Novice class amateur is not just
a little guy who can barely get his signal
across town. 73.’

Temple "Buzz” Fay, WNIEUT, 78 Paradise
Rd., Swampscott, Mass., reports: “I use a sin-
gle 6L6 transmitter, feeding a 671’ an-
tenna. My receiver is an NC-100. Running a
power of 15 to 20 watts, I have worked 12
states, with 11 confirmed. I'd like to know
the address of WNBS8ENV for that missing
card.

“I'd be glad to hear about the luck others
have had using a single 6L6 transmitter. Also,
I'd like to have some ideas about adding an
amplifier. 73.”

Richard Cunningham, Dallas, Texas, (no
street address given), apparently recommends
the “sneak-up-on-them-gradually” method of
solving the antenna problem. “At present, I
am located in a private home and I have had
no antenna problems yet. After discussing the
situation with my landlord, I put up a long
wire. Now I have a 68’ folded dipole, 10- and
20-meter doublets, a 15-meter beam, and a
135’ wire. With the exception of the two 25’
poles, you would hardly know they were there,
Also, there are several types of ‘whip’ anten-
nas that can be mounted on window sills.
They come equipped with different types of
mounting brackets.

“I use an SX-96 receiver with antenna
change-over relays, and I have QSL cards
from many foreign stations. Some nights,
they come in like locals. 73.”

Again, we have come to the end of the col-
umn. Before we part . . . do not forget to
keep your letters, questions, and suggestions
coming to the Transmitting Tower. Former
readers of the Ama-Touring column are espe-
cially welcomed. Let’s hear from you. 73,

Herb, WIEGQR
March, 1956

suiLp ALLIED’S ownN
knight-kits

fascinating...easy...
and you SAVE MORE

gUILD THE
gesT!

Sensational

“SPACE-SPANNER’'

Band-Switching Receiver Kit
THRILLING SHORY WAVE
AND BROADCASTY

51 3 95
a}

All-new 2-band receiver—easy to build-—a great
value! Pulls in thrilling short wave including
amateur, aircraft, police and marine radio (6 to
17 mc), and standard broadcast. Features special
highly sensitive regenerative circuit. Has 4" PM
speaker and beam-power output tube for stron;
volume. Kit includes calibrated panel, punche

chassis, all parts and tubes, detailed instructions
(less wire and solder). 7x1014x6"; for 110-220 v.
50-60 cycles AC or DC. 414 lbs.

Model 5-243. Net F.0.B. Chicago. ..........$13.95
$-247. Matching cabinet for above. . ...2.88

Model
$-243

Famous 10-in-1
Electronic Lab Kit

Build any of 10
fascinating projects

Model $'| 245

§-265

Instructive and fun to build. Construct a sensi-
tive Broadcast Receiver; Amplifier (for phono or
mike); Wireless Phono Oscillator; Home *““Broad-
cast Station”’; Code Practice Oscillator; Capac-
ity-Operated Relay or any one of four other
fascinating projects. Kit includes mounting
board, special ‘“‘safety designed” low voltage
power transformer, tubes, all parts, microphone,
12-page builder’s manual (less wire and solder).
For 110-120 v. 50-60 cycles AC. 10 lbs.

Model 5-265.10-in-1” Kit. Net F.O.B. Chicago $12.45

WRITE FOR CATALOG
See the complete line of famous
Knight-Kits, including Oscilloscope, VIVM,
VOM, Signal Tracer, Tube Checker, HI-Fi
Amplitiers, Amateur Transmitter and dozens
of others. Write today for the 324-page
ALLIED Catalog—the leading buying guide
to everything in Electronics.

Allied Radio Corp., Dept. 79-C-6,
100 N. Western Ave., Chicago 80, I,
Please ship the following Knight- Kits:

My check 0], money order (I for $.__ enclosed l
[ Please send FREE 1956 Catalog.

Name. l
Address l

City. Zone, State
8 3 8 B B8 48 43 0 B 3 § |
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MISSILES...

who designs them?

Nike . . . Matador . . . Navajo'
The Age of Missiles is here. Giant aviation
companies such as Douglas, Convair, Lock-
heed and Northrop — industrial giants
such as G.E., Westinghouse and Bendix —
all these and many more are establishing
separate Missile Divisions, staffed with
hundreds of engineers and needing hun-
dreds more.

NORTHROP INSTITUTE'S two year engineering training
program recognizes the tremendous part Electronics is
playing in creative Aeronautics today. That is part of
the reason why there is a waiting list for Northrop
graduates.

COURSES APPROVED FOR VETERANS

Take the first step toward the
career of your choice right now.

MAIL COUPON FOR FREE CATALOG

NORTHROP AERONAUTICAL INSTITUTE
1187 W. Arbor Vitae Street, Inglewood 1, California

Please send me Immediately the Northrop catalog, employment data,
and schedule of class starfing dates. | am interested in:
[ Aeronautical Engineering Technology

[ Master Aircraft and Engine Mechanic
3 Jet Engine Overhaul and Maintenance

en o SRS e B,

—— e 2 s e e e
(=]

A Superior High Fidelity

PRe-AMP from DYNAMU

o "' 20 through 20,000 CPS
Signal in: 3MV - 100 CPS
Signal out: 10V

115 Volts. 50-60 cycles.
5 watts.

@ Play the new pre-recorded fapes with sparkling new
fidelity. 60 db. signal-to-noise ratio on NARTB play-
bock characteristic,

®Designed for connecting into home music systems.
Use with variable reluctance phonogroph cartridges.
@ Equalization control con be adjusted to match char-
acteristics of high fidelity sound systems.

Dist. in Canada by Musimart of Canada, 901 Bleury St., Montreal

NEW JENSEN MANUAL TELLS
HOW TO BUILD YOUR OWN

HI-FI SPEAKER SYSTEMS

Save money ... have fun building your own
Jensen 2-way or 3-way hi-fi speaker ayatem.
New 36-page manual tells how to make en-
closures and assemble 18 different systems with
8 new Jensen speaker kite. Send 50c todav for
Jensen Manual 1060

JENSEN MFG. CO. Dept. F 6601 S. Laramie, Chicago 38

1
[
|
I
O Aircraft Maintenance Engineering Technology ]
!
I
]

| three different positions.

MOVING?

BE SURE PoruLar ELectronics FOLLOWS
YOU. PLEASE SEND YOUR CHANGE OF
ADDRESS TO

PoruLar ELEcTRONICS

Circulation Department

64 E. LAKE ST. CHICAGO 1, ILL.
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After Class

(Continued from page 91)

any electrical supply store. If both 87 and
82 are up, the circuit is completed through
carrier A; with both switches down, the
current flows through carrier B. If one
switch is up and the other down, the cir-
cuit is open; then, throwing either switch
to its other position results in an “on” con-
dition.

For the more ambitious wirer, here is
the so-called “four-way” circuit with

RETURN /"N

Four-way switch circuit.

which the same light or outlet may be
controlled independently from only one of
The four-way
switch (83) shown in the drawing is really
a double-pole, double-throw type with
crossover connections between outer poles.

CAPACITOR LEAKAGE

N THE days of radio’s adolescence, the

mention of a “leaky” capacitor would
generally bring to mind the vision of the
slow drip of a liquid from a hole in a filter
capacitor can. These were the times of
wet electrolytic capacitors, corroded chas-
sis, and holes in parlor carpets.

Today a leaky capacitor inspires no such
visions; instead, it is intcrpreted as mean-
ing a capacitor that, duc to old age or
other causes, has developed a defect which
allows direct current to pass through it.

Capacitors used for blocking purposes or
for coupling vacuum-tube stages to each

| other must have very little leakage. The

diagram on page 108 helps to show why
this is so. As in most capacitor circuits,
an alternating current—audio, video, oscil-
latory, etc.—is to be permitted to flow
through a chosen component while the flow
of d.c. is completely blocked off by the selec-
tive action of the coupling capacitor Cc. In
this case, the signal current is to cause a
signal voltage to appear on the grid of the
electron tube.

If the coupling capacitor begins to leak,
a direct current flows up from ground,
through Rg and Cc¢ to the B+ of the power
supply as indicated by the arrows. A volt-
age drop having the polarity shown thus
develops across Rg, making the grid of the

POPULAR ELECTRONICS
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BUILD 16 PRINTED CIRCUIT
and METAL CHASSIS RADIO CIRCUITS

ONLY $1995 COMPLETE

WITH THE NEW DELUXE 1956
PROGRESSIVE RADIO "EDU-KIT"

Build /6 Receiver, Transmitter, Code Oscillator, Signal Tracer,

Signal Injector Circuits

e Absolutely No Knowledge of Radio Necessary .
e Learn Practical Radio Theory and Construction

® No Addivional Parts Needed .
o Excellent Background for Television [
® 30 Day Money-Back Guarantee °

invelved in radio,

THE EDUCATIONAL RADIO KIT FOR EVERYONE

You do nct need the stightest background in radio or science.
The “Edu-Kt” is designed for the complete beginner. It is used
by voung and old, by radio schools and clubs. by Armed Forces
personnel and Vaterans for training and rehabilitation. No instruc-
tor is reguirsd. The “Edu-Kit”’ Instruction Manuals are exceed-
ingly clear ard complete in all details.

“EDU-KIT'' IS USED THROUGHOUT THE WORLD

The Progressive Radio *Edu-Kit” is used in every state of the
U.S.A., the District of Cotumbia, Alaska. Virgin Islands, Puerte
Rico, Hawaii. Giram and the Canal Zone. 1t is used in 79 countries
in all parts of the world, including Canada, Philippines, Korea,
South Africa Saudi Arabia, Venezuela, Israel, France, England,
Japan, India. etc. The “Edu-Kit"’ is very popular with American
servicemen stationed overseas.

THE PROGRESSIVE RADIO “"EDU-KIT'* IS COMPLETE

You will receive every part necessary to build sixteen different
radio circuits. You will receive all tubes, tube sockets, variable,
electrolytic and paper condensers, resistors, tie strips, coils. hard-
ware. tubing, Printed Circuit chassis, Printed Circuit tube sockets
and hardware, Printed Circuit Instruction Manual, custom wpunched
steel chassis, Instruction Books. ete. Selenium Rectification is used
throughout.

In addition. You receive an electric soldering iron as well as a
Radio and E:ectrical Tester. All parts are fully guaranteed. brand
new, carefully selected and matched. The ‘'Edu-Kit”’ now also
contains lessans for servicing with the Progressive Signal Tracer and
the Progressive Signal Injector, High Fidelity, F.€.C. Novice License
instructions, Duizzes. The Progressive Radio “'Edu-Kit’ is a prac-
tical home rzdic course at a rock bhottom price.

“EDU-KIT" Now Includes PRINTED CIRCUITRY in addition to
Regular Wired Punched Metal Chassis Construction

At nc increase in price, the ‘‘Edu-K[t'’ now inciudes Printed Circuitry.
Printed Circuit Signal Injector, a unigque servicing instrument that can detect many Radio
This revolutionary new technigue of radio construction is now beceming
popular in commercial radio and TV sets as well as in hearing aids, computors, business

and TV troubles.

machines, ete.

A Printed Circuit is a special insulated chassis on which has been deposited a conducting
The various parts are merely plugged in and

materia,, which takes the place of wiring.
soldered to terminats.

MAIL TODAY e ORDER SHIPPED SAME DAY RECEIVED e 30 DAY MONEY-BACK GUARANTEE

.‘-----------------------md

O Send *‘Edu-Kit’’ Postpaid.

0O Send ‘‘Edu-Kit" €.0.D.

0 Send me FREE additional
valuable Radio and TV Servicing Literature.

$.A.—No C€.0.D.'s. Send on U.S. bank

r 105-125 V AC/DC $20.95; 210-250 V AC/DC $23.45.)

FREE EXTRAS

included with “"EDU-KIT"
Radio & Electrical Tester
Electric Soldering Iron

{Outside U.
‘Edu-Kit f

Name. .

Tester Instruction Manual
Television Book

High Fidelity Guide
Quizzas

Consultafion Service

March, 1956

Free Soldering Iron, Tester &
Other Extras
School Inquiries Invited
Used in 79 Countries
Learn High Fidelity
WHAT THE ''EDU-KIT'* OFFERS YOU

You will learn how to build radios using regular punched metal chassis and Professional radio
schematics. You will learn how to wire and solder radio circuits, You will learn the basic principles
| 0. You will build sixteen receiver, transmitter, code oscillator, signal tracer and
signal injectar circuits. and learn how to operate them. You will learn the principies of RF and AF
amplifiers, detectors, RF and AF oscillators, rectifiers, etc. You will learn how to service and trouble.
shoot radios. You will build a Printed Circuit Sianal Injector, and learn the principles and practical
aspects of this revolutionary new method of radio building. You will learn and practice code, using
the Progressive Code Oscillator. You will receive instructions for F.C.C. Novice License. In brief,
you will receive practical basic training in Radio, worth many times the smali Price you pay.

Address. . oo ceeeieireonencioeessocasonssconns

T R R KR R R R N

PROGRESSIVE "EDU-KITS™” INC.

497 Union Ave., Room 518-D, Progressive Bldg., Brooklyn 11, N. Y.
T T T Y T Y T T v

Reg. U. 8. Pat. Off. Pend.

Radio-Television

Servicing Literature
on request
(See Coupon below)

‘"LEARN BY DOING''—
THE PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘‘Edu-Kit"” uses the principle of ‘‘Learn
by Doing.”’ Therefore you will build radio circuits, perform Jobs,
conduct experiments, and make repairs in order to illustrate the
principles which you learn. You beyin by examining the various
radio parts, which are individually packaged and identified. You
then learn the function, theory, wiring of these parts. Then you
build a simple radio. With this first set you will enjoy listening to
regular broadcast stations, learn theory, practice Testing and Trou-
I)Ieshooting. Then you construct a more advanced radio. learn more
advanced theory and techniques. Gradually, in a progressive man-
ner, and at your own rate, you will find yourself constructing more
advanced multi-tube radio circuits, and doing work like a profes-
sional Radio Technician. The “Edu-Kit’’ Instruction Manuals are
excepntionally clear in their explanations. illustrations and diagrams.
In addition to regular wired punched metal chassis radios, you now
learn about Printed Circuits and actually build a Printed Circuit
Signal Injector. hese sets operate on 105-125 V. AC-DC. For use
in foreign countries having 210-250 V. source, an Adaptor for 210-
250 V. AC-DC is available.

LEARN TROUBLESHOOTING AND SERVICING

You will learn how to recognize and repair troubles. You will
build and learn to operate the Progressive Signal Tracer and the
Progressive Signal Injector. You receive a Radio and Electricat
Tester. You learn how to use these instruments for radio testin
and repairs. While you are learning in this practical way. you wil
be able to do many a repair job for your neighbors and friends, and
charge fees which will far exceed the cost of tha ‘‘Edu-Kit.”” Our
Consultation Service will help you with any technical probiems which
you may have.

You build a

1 enclose full payment of $19.95.
1 will pay $19.95 plus Postage.

information describing ‘‘Edu-Kit.'"
No obligation.

include FREE

check or Intern't’t ™,0.
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i bﬂSI( electricity

electronics
THE EASY "PICTURE BOOK'' WAY!

Just Released: The fabulous
ILLUSTRATED Training Course

now used by the U. $. Navy!

Over 25,000 Navy trainees have already learned Basic
Electricity and Basic Electronics this easy, *‘Picture
Book” way! Now, for the first time, YOU can master
the basics of Electricity and Electronics with this
same, “Learn-by-Pictures” training course! Over 1,700
simple, easy-to-understand drawings explain every
section—these *‘teaching'’ pictures actually make up
more than half the enrire course! No other Basic
Electricity or Basic Electronics course in America
uses this revolutionary illustrative technique! You

PRECEDING STAGE

Effects of capacitor leakage.

tube positive with respect to ground. Dur-

learn faster and easier than you'd dream possibie! ing normal operation, negative grid bias
A Complete Idea on Every Page for this tube is developed by the voltage

Here's how this easy, illustrated course works: every drop across Rk. The leakage current is

page covers one complete idea! There's ar least one q

big illustration on that same page to explain it likely to produce a voltage that more than

yv:;u‘s Foroedran";g]agir&zr_y in‘s(‘;uclor lstalrlujs ‘ﬁgu':a- cancels the gI‘ld bias, producing distortion.

ively at y elbow, ing “demonstrations” that . s

make it even easier for you to understand. Then. at . CapaCItor leakage in other SpOtS results

the end of every section, you'll find review pages that in the kinds of troubles shown below :

highlight the important topics you've just covered.

You build a thorough, step-by-step knowledge st youf Filter circuit—reduced output voltage,

own pace—as fasi as you yourself want 10 go! overheating rectiﬁer, blown fuses.
Everyday,English--A Course Anyone Can Understand Cathode bypass——serious distortion, ex-

Sponsored by the Navy 10 turn out trained techni- cessive tube plate current.

cians in record time. this modern course presents . q o

Basic Electricity and Basic Elecironics in a sfmple Screen bypass—oscillation, loss of gain.

way that everyone can grasp—regardless of previous Tuned circm‘t—detuning, reduced re-

educarion! Every phase is made instantly clear-—ex- e

plained in plain, down 10 earth English—~with hin- | sponse. ) . . . X

dreds of easy-to-understand illustrations 10 help you! Decoupling circuit—Iloss of gain, oscilla-

10-Complete Volumes tion.

Volumes 1 and 2 of “Basic Electricity” cover DC ‘ imi e —in-

components and circuits; Volumes 3 and 4 cover AC szing. circuits (a.v.c., a.f.c, ‘etc.) n

components and circuits; Volume 5 covers AC and correct time constant resulting in loss of

DC motors and machinery. function.

Volume 1 of *‘Basic Electronics” covers Diodes &

Power Supples: Vols. 2 and 3 cover Amplifiers & AAAAAAAAAAAAAAAAAAAAALAAAAAAAAAA

Oscillators; Vols. 4 and 5 cover Transmitters &

QO o< 56y Wihou Correspondence) Signal Tracing

This course is so different, so complete—there's no . .
need for the usual letter writing, question and answer (Contmued f’ om page 59)

correspondence! Learn at home—at your own pace!
10 Day Examination--Money Back Guorantee

Send today for these exciting new training courses—

few minutes warm-up time. The green
glow of the eye tube in the tracer will in-

you risk nothing! When you receive the volumes, dicate that the tubes have heated. (8) Set
examine them in your own home for 10 full days. If, the generator output to maximum (7)
at the end of that time, you're not completely satis- . ' )
fied, simply return the books 1o us and we'll gladly Slowly advance gain control R1, noting
refund your full purchase price! Total cost for either that the generator modulation tone is heard
5-volume is only $9.00! In Canada, prices
a;;::mlc::rsse% hig:eyr. anace from the speaker and als_o that the eye
ORDER TODAY! closes. The eye closes tighter and the

These books are sold by electronics parts jobbers speaker sound becomes louder as the con-
and bookk stores. If. YOUR dealer doesn’t have trol is advanced.

r UEcu yeeld, mot i esuponital BIE TR T ~ In the test procedure outlined, the signal

JOHN F. RIDER PUBLISHER, INC. tracer is operated from an amplitude-mod-

{ 480 Canal Street, N.Y.C. : ulated r.f. signal. This is the type of op-
Vo AITE cngioeed d i e el oasgfRaiitie. eration encountered when tracing signals
I g g-vol. Basic Pilt;‘ct!'ftllié‘& et @ ssnslgrt] g in radio sets and in some parts of TV re-
D s receive a cmplere refund of the 0 ceivers, and a detector-type pickup probe

I e O el St e aieue. must be used. When using the instrument

D (e Tean s ottt T - - ikl A 3 to trace an audio signal, i.e, in checking an

| Address ... o Aesrn . crudclre i amplifier, the detector is not needed and a
City & State P-3a conventional test probe of the kind used
ShenlllE e with multimeters can be substituted.
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Build Your Own GEIGER
COUNTER|

A superior instrument with the

sensitivity of a 8400. Scintillation ‘

Counter, can be built for well un-

der $100.

® 2 to 6 Geiger Tubes—Meter &
Click Counter.

® 3 Sensitlvity Ranges.

® Can be calibrated to assay your |
find.

® 2 flashllght batteries operate a
high-voltage power pack.

For plan and easily fol-

lctions. “aiong with (ist ELECTRONICS

and places of purchase of
to:

materials, send $1.00 231 Examiner Building ‘

CALGARY, ALBERTA, CANADA

TELEPHONES

Desk Stand Style
Slightly used but In excellent condition
Many Veluable Uses

Inter-House Phones House to Barn. etec.
Loud Speakers Microphones
Educational Purposes, Toys, stc.

Come complete, ready to uses .75 Postpaid
in U,S.A,

.

instruments
with wiring dimirrams 1nc1$%d&c)§. A
Two complete for only b

TELEPHONE LAMP KIT—witn illustrated instruc- | gwe YOU LU

tions for making Desk Telepkone Lamp including

all parts (harp, nipples, push switch, cord, plug, | P 5 .

6.50 Ppd. (Shade is not included). recision

ete.) . .. § 0 (
MlGROPHONE,cDepL X-407, 1760 W. Lunt Ave., Chicago 26, 1L components

“Shrinks Hemorrhoids st s signer |

Generator

|
. i w
] with leads
New Way Without Surgery | U 55750 Tored &
E3 Teste
and accuracy $2490 (Kit Form)

Science Finds Healing Substance That | o Al

Relieves Pain — Shrinks Hemorrhoids at such a low

Price

For the first time science has found a new healing | ith th
substance with the astonishing ability to shrink hem- i g
orrhoids and to relieve pahir}- —\Vitl!?l![ st]n‘gery. famous EMC

In case after case, while gently relieving pain,
actual reduction (shrinkage) took place. standards °ff

Most amazing of all—results were so thorough ‘ .
that sufferers made astonishing statements like Q valit Yy 1
“Piles have ceased to be a problem?” .

The secret is 2 new healing substance (Bio-Dyne*) all of which means
—discovery of a world-famous research institute. you get a greater

This substance is now available in suppusitory or
ointment form under the name Preparation H.* Ask Q X
for it at all drug counters—money buck guarantee. vantity

*Reg. U,S. Pat. Off. of modern equipment W
- - | for better, .
S.HEMAT'(S— (0NVERS|0NS faster servicing, Resistance-Capacity

Substitution Box

FOR SURPLUS GEAR
NEW LIST DI MANY ADDITIONS!

$end stamped, self addressed enweclope for
.ist D. Add 25¢ for chart explain