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CABINART ’56

MODEL 10
MODEL 11
MODEL 21
MODEL 22
MODEL27 @
MODEL 28 @
MODEL 27U @
MODEL 28U @
MODEL 65 @
MODEL 70
MODEL 7112
MODEL 7115
MODEL 90
MODEL 91
MODEL 90U
MODEL 91U
MODEL 800 @
MODEL 800U @
MODEL KR-3
MODEL KR-3U
MODEL KR-4-12
MODEL KR-4-15
MODEL KR.5
MODEL KR-5-U
MODEL KR-5.
MODEL 5T-
MODEL ST
MODEL §T-
MODEL ST-
MODEL ST-.
MODEL 5T-6
MODEL 51.7
MODEL sT-8
MODEL 5T-9

MODEL 65

i 1 storage

for tape recorder, turntable,
record changer, tuner, amplifier
and speaker, if desired.

® 16 NEW EQUIPMENT CABINETS

THE THE THE

Rebel 3 Rebel 4 Rebel

SPEAKERS SPEAKERS SPEAKERS

CABINART SPEAKER SYSTEMS

KIT27K @
KIT 28K ©®
KIT 80

KiT 8112
KIT 8115
KITK-3 @
KIT K-4.12
KITK-4-15
KiT KST-1
KIT KST-2
KIT K5T-3
KIT KST-4
KIT KST-5
KIT KST-6
KIT KST-7
KIT KsT-8
KIT KST-9

MODEL 27K
MODEL 28K

|
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TURNTABLE BASE
WITH LEVEL

AND LEVELING
DEVICES

RECORD
CABINETS
3 SIZES

Factory and Offices:

. @
-

B'klyn , N. Y.

Each CABINART design is on engineer’s
onswer 1o on individuval hi-fi equipment
storage problem. E£ach cabinet, prop-
erly used, is a designer's expression of
the elements of good furniture design.

1f your hi-fi dealer does not stock
Cabinort, write for the nome of our
nearest Cabinart decler or mail order
house.

CABINART ‘56 CATALOGS:

1. EQUIPMENT STORAGE

2. EQUIPMENT/ENCLOSURE KITS
3. REBEL HORNS & SPEAKERS

4. THE CABINART STORAGEWALL
5. HI FI ACCESSORIES

The pioneers in high fidelity radio furniture

Cabinart is a division of G & H Wood Products Co., Inc. @

99 N. 11th St. @  Brooklyn 11, N. Y.



Learnto Service TV Sets-

any make or model-Quickly

New ALL PRACTICE Method

trains you at home to become
aProfessional TV Serviceman
You learn the time saving techniques,

= bs for
125 1y of Good 30 o :
 there are FLETl haw and SKI! methods used by top TV Servicemen
Men with ! This is 100% learn-by-doing, practical training. NRI sup-

plies all necessary equipment, all tubes, including a 17-inch
picture tube; and comprehensive manuals covering a thor-
oughly planned program of practice. You learn how experts
diagnose TV receiver defects quickly. You easily learn the
causes of defects—audio and video—and how to fix them
accurately.

You get actual experience aligning TV receivers, isolating
complaints from scope patterns, eliminating interference,
using germanium crystals to rectify the TV picture signal,
adjusting the ion trap and hundreds of other valuable Pro-

fessional techniques.
UHF and COLOR Create
Growing Opportunities

To cash in on the present UHF and the
coming COLOR TV boom you'll need
the kind of knowledge and experience
NRi’s Course gives. You'll get practice
installing front-end channel selector
strips in modern UHF-VHF receivers.
You learn UHF servicing problems and
thelr solution. Mail the coupon now.
Discover how NRI's new course in
PROFESSIONAL TELEVISION SERVIC-
ING meets the needs of the man who
wants to get ahead In TV Servicing.

Not for Beginners

If you have some knowledge of Radio-
TV fundamentals. or have had some Ra-

' 17" Picture Tube, Companents
' for @ TV Recciver, Scope,
Signal Generator, HF Probe —
afl included in introductory
price under $200-Easy Terms

If you want to go places in TV serv-
icing, you will act quickly to find

out what you get,-what you prac- [ dio Shep experience
A or some Radio school
tice, what you learn and how NRI"S t:ai;).ing', :‘hl’s St
new course in Professianal Televi- IS FOR YOU.

sion Servicing will help you advance
through better technical knowledge
and training. See pictures of equip-
ment supplied, read what you prac-

tice in book ogered FREE to amhi- |
tious men with some knowledge of - - A []
Radio or TV fundamentals. Find out NationalRadiolinstitute) 1
about this ALL PRACTICE Profes- Dept. 5SMDA4T,
sional TV servicing Course now. I 16th and U Sts., N.W., Washington 9, D.C. 1
i Please send my FREE copy of “How to 1§
— | S L 7 Py
= CUUPON BMNGS IMPGRTANT i Reach the Top in TV Servicing.” I under- §
+ How TO stand no salesman will call,
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| GREAT OPPORTUNITY FIELDS

YOU can TRAIN in great CHICAGO SHOPS

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  APPROVED FOR VETERANS.

\ B.W. COOKE, Presidznt - FOUNDED 1899
' . [
| ELECTRICAL SCHOOL

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT
500 S. PAULINA STREET, CHICAGO, Dept, 85-71H

| ELECTRICITY % RADIO & TELEVISION & REFRIGERATION & ELECTRONICS

COYNE offers

LOW COST
S'aancs

Tralning in
Spare Time AT HOME

| The future is YOURS in TV-RADIO!

A fabulous field—good pay—fascinating work—
a prosperous future! Good jobs, or independence
in your own business!

t}oyne brings you the firsttruly lower cost, MODERN—QUALITY Televi-
ion Home Training; training designed to meet Coyne standards. Not an
ld Radio Course with Television “tacked on”. Here is MODERN TELE-
ISION TRAINING including working knowledge of Radio. Includes
EHF and COLOR T¥. No Radio background or previous experience needed.
ersonal guidance L.y Coyne Staff. Practical Job
vides to show ycu how to do actual servicing ».B. W. COOKE, Presldenl
obs—make money sarly in course.With Coyne [
elevision Home Training you pay only for >
your training, no costly “put sogether kits'’.

Conditions are changing. Many ‘‘one operation” jobs that
have paid well will not last. Don’t be satisfied with a “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-RADVIO, fields that offer a world of opportunities.

Train on real, full-size equipment at COYNE where

Train for Better
Jobs in

in Great
Shops of COYNE

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

Get FREE Book

Send coupon for 48 page
illustrated book 'Guide to
Careers in Electricity and Tele-
vision-Radio.’’ No cost; no
obligation; nosalesman will
call. Get vital facts now !

I_B W. COOKE, Presuient
| covnE ELECTRICAL SCHOOL
| 5008S. Paulina St.,Chicago 12, 111, pept. 85-71H
| 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
I Name

| Address.

| City State

SEND COUPON FOR FREE

BOOK i
and full details, r"éé";‘;ﬁ‘.’iﬁ
including easy \ o SOE |
Payment Plan. i

No obligation, no
salesman will call.

r;:OVNE ELECTRICAL SCHOOL
Television Home Training Div.
500 S. Paulina St., Chicago 12, Ili.,
Dept. 85-HT/

Send Free Book and details on Television

coYd ov
cTRICAY ’°“°
"

i
eh., g“ x‘ I

¥ zi; r‘e | Home Training. Thils does not obligaie me and

7 vat no salesman will call.
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| ELECTRICAL ScHOOL

500 S, Paulina St., Depk. 85-HT7
A TECHNICAL TRADE INSTITUTE OPER-
ATED NOT FOR PROFIT
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Coyne—the Institution behind this Name

training . .. thelargest, oldest,best
equipped residential school of its
kind. Established 1899.

Address

City State
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Electronic Toys for Xmas ‘55
Preparation and construction of four dif-
ferent toys are discussed, for young peo-
ple in vaMous age groups. Included are:
"Winking Clown,” “Gadget Box,’” "Elec-
tronic Piano,” and “Electronic Maze.”

Unusual Sounds from Your Tape Recorder
Many suggestions are offered as to how
the home recordist can best use a recorder
to provide delayed echoes and other un-
usual sounds.

_.Now you can buy a Raytheon E Slave Photoflash Trigger

CK.722 Transistor for the price of i 4

a tube. The tremendous popularity ‘f
of this Raytheon Transistor has.’
made mass production possible,

permitting Raytheon to.substantially

{ reduce the price ta you.

'Get This RAYTHEON TRAN-
SISTOR APPLICATION BOOK!

116 pages — over 50 practical
circuits  including  timers, re-
ceivers, oscillators, etc. all using
low cost Raytheon Transistors.
For your copy send 50¢ to De-
partment P7.

RAYTHEON MFG. CO.

Receiving and Cathode Ray Tube Operations
Newton 58, Massachusetts

RELIABLE SUBMINIATURE. AND MINIATURE TUBES
SEMICONDUCTOR DIODES ‘AND TRANSISTORS
NUCLEONIC TUBES
RECEIVING AND PICTURE TUBES + MICROWAVE TUBES

When coupled to a second photoflash bulb
and reflector, this self-contained unit wili
fire that bulb the instant the primary flash
goes off.
An Amateur’s Audio Oscillator
This unit will help readers who are inter-
ested in learning International Morse Code
to pass their amateur exams. It can be
used for code practice by simply plugging
a key into a jack on the front panel.
High-Fidelity Audio ™ Kits ® Radio Control
® Short-Wave Listening ™ What's New ¥
How It Works ™ How to Make It ® How to
Use It ™ Carl & Jerry ™ Tips & Techniques

IN THIS MONTH’S

RADIO & TELEVISION NEWS

{November—Special Audic Feature lssue)
Buying a Hi-Fi Amplifier?
Stereophonic Sound for the Home
A Musician Looks at Hi-Fi
Evolution of the Phonograph
A 100-Watt Power Amplifier
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‘one of my students —
M suohelp YQUI -

1 CAN DO FOR YOU WHATY
1 DID FOR THIS MAN!

YOU can get top pay in the fast-growing
Television-Radio-Electronics field just as this
man did, My easily understood lessons —
especially prepared for home study — can
bring you the same success they brought hun-
dreds of men, many of them with no more than
grammar school training. i

LEARN BY

t. €. tane, B.S., M.A,
President, Rodio-Television
Training Associatlor.
Executlve Director, Pierce
School of Radio & Televisian.

W Tolophons
Transmitter

Combinotten Veltmeter
Ammeter-Ohmmetor

\ -—P
% :

: ¢
You work with actual parts and equipment | send you as
part of your course. You get enough equipment to set up
your own home laboratory and prepare for a top-pay TV
job. You build and keep an Electromagnetic TV RECEIVER
designed and engineered to take.any size picture tube up to

AEIF Signat Senerator

DN’

O

_ Fepairs their
 Read this letter from
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21-inch. (10-inch tube furnished. Slight extra cost for larger
sizes.) ... Also a Super-Het Radio Receiver, AF-RF Signal
Generator, Combination Vohmeter-Ammeter-bhmmeter,
C-W Telephone Transmitter, Public Address System, AC-DC
Power Supply. Everything supplied, including all tubes.

FCC COACHING COURSE

Important for BETTER-PAY JOBS requiring FCC license.
You get this training AT NO EXTRA COSTI Top jobs go to
FCC-licensed lechnicians.

CHOOSE FROM THREE COMPLETE COURSES
sovering all phases of Radio, FM and TV
RADIO-FM-TELEVISION TECHNICIAN COURSE — no previous experi-

ence necessary.

FM-TV TECHNICIAN COURSE — previous training or experience In
radio required,

TV CAMERAMAN AND STUDIO TECHNICIAN COURSE — advanced
training for men with Radio or TV training or experience.

EXTRA YRAINI G IN NEW. YORK CITY. AT NO EXTRA COST!

After you comglete either the Rodlo-FM.TV Technician or the FM-TV
Technician course you get two weeks of Lab work on modern electronic
equipment at aur ossociote resident school in New York City, Pierce
School of Radic & Television. Available if yow wont it—AT NO EXTRA
COST WHATSOEVER!

FREE

1l send you my
new 40-page book,
“How ta Moke
Money in Televi-
sion, Rodie, Elec-

tronics,"” o Free I (PLEASE PRINT PLAINLY)
sample lesson, ond

other literature NeTh Age.
showing how ond I Address. —

where you can ge! -
a fop-pay job in City, Zone. Stote

Television.

VETERANS

y school fully approved to train Veterdhis under new
Korean G.l. Bill. Don's lose your school benefits by
woiting too long. Write discharge date on coupon.

MAIL THIS COUPON TODAY'!

r s I B B B B
Mr. Leonard €. tams, President

RADIO-TELEVISION TRAINING ASSCCIATION
I Dept. E-11C, 52 East 19th Streer..New York 3, N. Y.
Oeor Mr. Lane: Moit me your NEW FREE BOOK. FREE SAMPLE
LESSON, ond FREE cids thal will show me how ) con moke BIG
I MONEY IN TELEVISION. 1 understond } om vader ne obligation and
oo sclesmon will colt.

P AM INTERESTED IN:

madio- dwim na(/m'/nq uméat'm

52 EAST 19th SYREET e NEW YORK 3, N. Y.

Licensed by the State of New Yark @ Approved for Veteran Training

November, 1955

[ Radic-ER-TY Tachaicion Counse | Write discharge date
3 FM-TV Technician Course

0 IV Cameromen & Studio
Technicion Course

NO SALESMAN WILL CALL!
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WHAT'S NEW

in Magnetic Recording?

BIGGEST ADVANCE in magnetic recording in
years! That’s what experts are calling new Extra
Play Magnetic Tape 190, the revolutionary record-
ing tape developed by “SCOTCH” Brand. Thinner,
but made with strength to spare, new Extra Play
Tape gives you 50% more recording time. That
means you can now record longer broadcasts,
concerts, dramatic performances without annoy-
ing interruptions for reel cl1ange.

TWO REELS of new SCOTC ”
Play Tape offer as much recording time as 3 reels of
conventional tape . . . plus a generous 3 db. boost in
the high frequency range So, it’s easy to understand
why Extra Play Tape is already the favorite with
high-fidelity fans across the country.

YOU’LL NOTICE a crisper tone, more brilliant
sound on new Extra Play '}I)'ape. It’s the result of
“SCOTCH” Brand’s exclusive oxide dispersion
process. By laying fine-grain oxide in a neat, orderly
pattern, “SCOTCH” Brand is able to pacl\ in
thousands of additional particles — to produce a
super- -sensitive magnetic recording surface. Yet,
i’saetually 50% thinner than conventional coatings
used by other long play tapes. That’s important to
remember when buying. Because leading engineers
are aware that a thinner, more potent oxide coaling
is essential for improved results with long play tapes.

SEE THE DIFFER-
ENCE yourself! Here’s |}
an artist’s conception of
two oxide coatings seen
by an electron photo mi-
croscope. At left, old-fashioned coating still used by
most long play tapes. Compare this jumbled surface
with neat pattern at right. ““SCOTCH” Brand’s
unique dispersion method packs in thousands of addi-
tional particles to give it sound superiority.

r====iFREE BOOKLET!*==mma

1 Mail this coupon for the fascinating new booklet, :
LI Glossary of Tape Recording Terms’’. -
I MAGNETIC TAPE DIVISION, DEPT. 1J-115 I
| Minncsota Mining and Mfg. Co., St: Paul 6, Minn. 1
]

I NAME 1
] 1

STREET

] ]
I cry ZONE STATE ]

‘-----------------I
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 & MINN. EXPORT SALES OFFICE:
99 PARK AVENUE, NEW YORK 16, N.Y.

LETTERS

Painting Coil in Metal Locator

" I have completed building the portable metal

locator described by Harvey Pollack in your June

issue, and would now like to know if I can paint

the search coil. I would like to have the unit all

the same color. Would a coat of paint affect the
operation of the metal locator?

MeryLE HANSEN

Ruthton, Minn.

Painting the search coil of the metal locator will
not affect its operation to any great extent. We
suggest using the best possible grade of enamel
paint.

Enclosure for Small Speaker
®" T am a hi-fi enthusiast and am trying to obtain
a folded-horn or bass-reflex enclosure for a 6”
speaker. Have you any information on this?
ALLEN SMITH
Stony Creek, Conn.

We have seen few good plans of an enclosure
for use with a single 6” speaker in a hi-fi system.
The smallest speaker diameter acknowledged to be
capable of hi-fi reproduction is the 8" speaker
Using several 6” or 5" speakers within one en-
closure is, of course, another matter. Plans for an
enclosure using an 8" single speaker are published
in this issue on page 79.

Remember that Briggs has pointed out in his
books on loudspeakers not to expect an enclosure
to compensate for inherent deficiencies of the
speaker—and unless your 6" unit is quite remark-
able, it must have considerable deficiencies when
measured by hi-fi standards.

Plans for Intercom
® I am hoping to find plans and some info on an
intercom. Since my radio room is soundproof,
anyone paging me may go unheard, thus making
it necessary to climb a flight of stairs.
AL Hauck
Guelph, Ontario

Plans for a simple intercom will be published
in an early issue.

Use for Surplus Tuning Unit
® Regarding a letter in your August issue from
Jack Williams of Misenheimer, N. C.—if he’s a
ham and interested in tinkering, that BC-746 tun-
ing unit makes a fair “flea-power” c.w. rig.

I utilized one, plus the schematic from the one-
tube transmitter you published in February, plus
some of my own ideas, and fired her up on 40
meters. Worked five states on Memorial Day,
power running about 7 watts to a haywire an-
tenna!

Brian S. Warp
Gary, Indiana

POPULAR ELECTRONICS
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A dramatic demonstration of a new idea to help you understand music better and enjoy it more...

MusiC~APPRECIATION

RECORDS

5 Will you accept
£ ' WITHOUT CHARGE

%
NOTE: Because of the length N
of the symphony, the Tchai- 1
kovsky recording is on two R
records—a 12”7 disc with the ‘
performance on both sides,
and a 10” disc with the
analysis on both sides.

SPONSORED BY THE BOOK-OF-THE-
MONTH CLUB, this new idea is de-
signed for those who enjoy good
music but who are aware, too
often, that they do not listen
to it with complete understand-
ing. There is no doubt about the
reason: most of us are not primed
about what to listen for. Music-
APPRECIATION RECORDS meet this
need—for a fuller understanding
of music—better than any means
ever devised.

ON ONE SIDE there is a full
perfarmance of a great mu-
sical work. featuring artists
and orchestras of recognized
distinction. You listen to
this performance, and then...

YOU TAKE ONLY RECORDS YOU
WANT . . . A new MUSIC-APPRE-
CIATION RECORD is issued every
month preceded by an announce-
ment written by Deems Taylor.
After reading this descriptive
essay you may take the record or
not, as you decide. You are not

i A COMPLETE PERFORMANCE—WITH AN 1LLUMINATING
ANALYSIS ON A SEPARATE RECORD—OF

‘Jchaikovsky's

FIFTH SYMPHONY

MAX RUDOLF, conducting
THE STADIUM CONCERTS SYMPHONY ORCHESTRA

obligated to take any specified
number of records.

TWO TYPES OF RECORDS . . . These
are high-fidelity long-playing rec-
ords of the highest quality—33%3
R.P.M. on Vinylite. They are
twelve-inch discs priced at $3.60.
An Analysis-Only Record — a
ten-inch disc—is also provided for
those who may want it alone, and
is priced at $2.40. (A small charge
is added to cover postage and
handling.)

TRY IT ONE MONTH—NO OBLIGA-
TION TO CONTINUE . The
Tchaikovsky recording will be sent
to you at once—at no charge. You
may end the subscription imme-
diately after hearing this record-
ing or any time thereafter.

OM THE OTHER SiDE is an

PLEASE RETURN ONLY IF YOU HAVE A 33%3 R.P.M. RECORD PLAYER

analysis of the music, with
the main features played
separately and explained, so
that you can learn what to
listen for.

MUSIC-APPRECIATION RECORDS

¢/ o Book-of-the-Month Club, Inc., 345 Hudson Street, New York 14, N. Y.
Please send me at once the Music-Appreciation recording of Tchaikovsky’s

Fifth Symphony, without charge, and enroll me as a Trial Subscriber to

Music-APPRECIATION RECORDS, with the privilege of canceling at any time.

R68-11

November, 1955

o
1 YOU WILL RECEIVE
“ SEPARATELY
; B GLOSSARY OF
) NUSICAL TERMS

1 understand that, as a subscriber, I am not obligated to buy any specified
number of records, but may take only those I want. Also, I may cancel
my subscription after hearing the first recording, or any time thereafter at
my pleasure, but the gift offer is free in any case.

Mr.

IV S0 o e b Ok e i e vl

Miss (PLEASE PRINT)

NI RIES Y Y e e T e
T e e e I STIVATTIEAD a i MAR 40




Build the instruments

the professionals specify...
BUILD FEICO KITS-SAVE 50%

EICO VTVMs

Vacuum Tube I g
in use 1n S

. arlson,
Wired $39.95 |[GHEEs Rochester, N.Y.

(R

EICO test instrument kits aref]
complete and professional from
circuitry to front panel-are
utilized by TV leaders likef
Stromberg-Carlson, CBS-Col- &
umbia, Emerson, etc., leading f
electronic schools and univer- &8
sities, and over 60,000 radio- &
electronic servicemen coast to
coast. |

Oscilloscope
Kit $44.95
Wired $79.95

Exclusive “Beginner - Tested"’ g8
step-by-step instructions make .
it easy, educational and en-[§ &
joyable to build EICO Kits. @
Only basic tools, no electronics
knowledge required. You build
’em in one evening—they last@
a lifetime. Exclusive 5-way§ i
Guarantee on instructions, 6V & 12V Battery
components, performance, life- 8Eliminator & Charger
time service and calibration. j§ KIT $29.95
No wonder there are over 1,- & Wired $38.95
million in use the world over!

i. .4

42 modelstochoose from. [
There is an EICO Distributor
in your neighborhood. Write &
for his address & FREE}
CATALOG PE-11. =

Prices 5% higher 1,000 Ohms/Volt

on West Coast @ 55 Multimeter
KIT $12.90

Wired $14.90
®
84 Withers Street
Brooklyn 11, N. Y.

Using the Decibel

® T read with interest your article on “Using the
Decibel” (March, 1955). It cleared up many
points for me. In connection with this, how do
you convert decibels to gain, as you did in the last
sentence in the last paragraph of your article?
Here you mention 25 db and 36 db in reference

to 316.2 and 4000 gain.
“INTERESTED”
New York, N. Y.

The decibe: figures (25 and 36) are mathemati-
cal shorthand for expressing power ratios of the
two amplifiers in question. Twenty-five db corre-
sponds to a power ratio of 316.2 (amplifier output
over input), while 36 db corresponds to a ratio of
4000 (approximately). Since the db figures are
logarithmic, they are added—although the larger
numbers which they represent would have to be
multiplied to provide the required answer. Chang-
ing the actual gain figures (316.2 and 4000) to db
figures (or vice versa) is readily done by using the
table or the formula given in the article.

Correction re Diamond Styli
® T think you gave “short-shrift” to the manufac-
turers of sapphire styli in your article on page 91
of the October issue.

The statement with the drawing is fine—if you
carefully examine the drawing at the same time
as you read the caption. But, reading the caption
alone makes it appear as though all sapphire or
osmium styli will ruin LP recordings—regardless
of how new they are.

A. CoLLIER
Brookline, Mass.

Reader Collier is correct and this misstatement
was caught during the printing of the October
issue. A few issues were released with the badly
phrased caption, but later issues bore a caption to
the illustration on page 91 which conveved what
the author had in mind, i.e., eventually you should
replace any styli—diamond, sapphire, or osmiunt,

Annual Index PLEASE!

" Many of your readers are caving every issue

and I would suggest that a contents index be pub-
lished every December.

Epwarp FRAZIER

Toledo, Ohio

® The instructors here (De La Salle High School)

tvould like to index your articles—has anything
been published to save us some time?

Broraer AMBROSE, FSC

Minneapolis, Minn.

Provisions are being made to issue an index of
POP’tronics articles within the near future.

Nuclear Battery
" Could the nuclear battery described in the Sep-
tember issue be used in a Geiger counter?
R. L. BIERSCHWALE
San Antonio, Texas

Good idea, but no! practical because the weight
is more than that of a common battery, the cur-
rent drain is too much, and—last but not least—
the radioactivity would probably foul up the
Geiger counter.

POPULAR ELECTRONICS



Now..InYour Own Home LEARN

NIELEVISION

RADIO- ELECTRONICS

THE AMAZINGLY EFFECTIVE

@ﬂk I, WAY

~with the aid of BOTH
HOME LAB EQUIPMENT
and HOME MOVIES

What will mailing ths coupon below do for YOU? Just
this! You'll find out about one of today’s most remarkable
. practical ways to prepare to get into America’s amaz-
lng billion dollar opportunity field of TELEVISION-RADIO-
ELECTRONICS. You'll see how to get into highly inter-
esting work that pays well . . . that offers one of Amer-
ico's most promising futures .. .that enables you to
start your own business almost “‘on a shoe string,” if
you prefer this to a job opportunity.
And above all, you'll get some GOOD NEWS espe-
cially welcomed by men anxious lo earn REAL
MONEY in this growing field. For you'll see that
NOW you zan get the kind of practical, laboratory-
type training so desirable for making real progress
in Television-Rodio-Electronics AND WITHOUT
LEAVING HOME.
You'll see that DeVRY Technical Institute sends
everything needed to set up your own HOME
\ LABORATORY. You get ang keep the same type of basic
electronic equipment used in our m®ern Chicage Training Labora-
tories. You get home troining that includes the knowledge and experience
gained from troining thousands of students first hand in Chicago. And to top
it all, you use DTI's amozingly effective and exclusive home troining afd—
INSTRUCTIVE MOVIES. But why not get the complete story? Mail coupon today
for complete facts.

1. Build over 300 fascinating experi- 4, Vse a 16 mm. movie projactor and

® ments from 16 BIG SHIPMENTS of * new series of highly instructive movies
Electronic-Radio parts which you KEEP. —a wonderful ui:f lo help you grasp
important fundementals faster ... easier

Build valuable commerciol-type test . . better.

* equipment—as shown to the left—
which you KEEP. This includes a qualite 5 Enioy wellillustrated, sasiia-rand
5 INCH oscilloscope and jewel bearing Y

Multi-Meter—both highly useful for Tele- ~ 87¢M*-
vision work. &. Get di honest-to-goodness EMPLOY-
* MENT SERVICE to help you get a good
3 Bun(d and keep a big 21 INCH TV Set.  job -afler graduating—or assistance in
* (D.T.1. offers another home training in  starting Myeun OWN SALES AND SERVICE

Tclevhlon-ludlo Electronics, but without BUSINESS. Moil coupon today for the
the TV get.) complete details.

k MODERN
e Get this LABORATORIES
informotion- 1t you grefer, get i PMILITARY SERVICE!
ked yowr preparation in out 1 you're subject to mill-
20 | pecke new Chivago Tralning ‘ary sorvics, the Infor-
3 H oaorafories —one of mation we have fot you
mr;oosm publication the finost of ifs kind. shouid prove vary help-
interesting Ample instructors, mod. il Moil zougion today.
oxpeoriments err equipmont. Wrila
pori detoils
with this B
equipmont

Member of Notlonal Home Study Councit

DeVRY TECHNICAL INSTITUTE
4141 BELMONT AVE., CHICAGO 4'| IiL. Dept. PE-11-L.

1 would like your valuable infor ked poblication showing
how | can get started toward a good |ob or my own business in
Television-Radio-Electronics.

“ONE OF AMERICA'S FOREMOST
TELEVISION TEAINING CENTERS'

" 0 u oA
DEVRY TECHNICAL INSTITUTE | o
FORMERLY .

BEENREGTS WA INERG., UNL. T D.T4’ Troining b EL il §Toa
CHITAGO. 41, ILtLINO §

State,

November, 1955




I'LL SHOW YOUu
HOW TO

—for big service profits

or cash-saving home repairs

EVEN if you never changed a needle hefore,
you can quickly iearn to repair your own or
oither people’s record changers. Brand-new in-
struction manual gives trouble-shooting and re-
pair methods for all models.
Book 18 so clear, you can handle half the
usual changer troubles in 3 or ¢ days—adiance
quickly to difficult repairs. Step-by-step direc-
tions, fully illustrated, on everything from
simple troubles to complex
JUST mechanjcal hreakdowns.
our

Makes every adjustment, re-
Dlacement, or repair clear.
Includes portables, high-
fidelity units, tape-recorders.

Helps you save money by
keeping your own units in
trouble-free service. Or start
a profitable changer service
buslness. Tells what you need,
how to set up, how to make
calls, etc. Rush tompon now!

NO ELECTRONIC
SKILL NEEDED

Simple  mechanical
work—easy to leamn,

— GOOD MONEY
when yow do your
own full or part
time record changer
repalrs—book shows
every step.

INCLUDES
HI-FI UNITS

Saves you money and
avolds out-of-scrvice
delays. Shows easy-
to-follow
methods,

AT D AR E Ee A mee Gm G S e S e
IMcGRAW-NILL Book Co., Inc., Dept. PEL-11

%
e |
Send Ecklund’s *‘Repairing Record Changers’® for

covers: 327 West a1st St., New York 18, N
Needles 10-DAY FREE EXAMINATION. If not satisfied, 1
Records Will return 1t——puy nothing. Otherwlse, 1 will keep
Plckups 1t—scnd only $5.95 plus dellvery cost.
Motors l
Drives Name...... e aaea . e e
Tripping l
mechanismg AdQress. . cvveivqraanisnn... veves
Rec&rd drtup- 0 1 ’l
ping actlon Ity. .. y
(S:hllltloffs lCty oL SR B R alState. bk o .
"sp ’;f_nl‘)“k' Company. ....... -+--...Position. ... og
45-rpm changers I SAVE POSTAGE. Check here if enclosing $5.05
and spindles WITH coupon. Then WE pay delivery. Money
—atc. 'back if you return book. PEL-11
e e e v s e— — e e e e— S

every dollar you spend for
:::ts orrytuhes you'li receive E
coupon redeemable for FRE
gifts! These gifts include Elec-
trical Appliances, etc] Use them

SAVE

for faultless playback
of pre-recorded tape!

TAPE DECK

Parcais Ponding

® Check Viking’s coordinated line of
NARTB standard pre-amps, erase bias
* oscillators, record playback amplifiers.

PROVIDING
FULL FIDELITY
PERFORMANCE=
40-14,000
+  CPS at 7.5

y/ $5Q95

USER NET

UP TO 90% OFF LIST PRICES

oN PARTS & TUBES

h liem indi TYPE PRICE | TYPE PRICE|TYPE PRICE; TYPE PRICE
in your own home or 'seIIFtREE e Al tubes individually boxed Y e e e PReRE Tacaz e
over the counter! Send for e All tubes RTMA guaranteed for 1B3GT .79]eAass ‘s0 | esc7 12SH7 .47
PREMIUM CATALOGUE . . . one tull year 1La .56 | 6AS6  2.00| 6SG7 12SJ7GT .50
But better yet place your order s Same day service iL6 .60 | 6AS7G 2.25]| 6SH? 125K7
NOW Start coltectiny these Several or one of these brands will 1LAG .66 6 .40) 65J7GT
e ons! be supplied on your order . . , 1LB4 .66 | 6AUSGT .70 K7
valuable coupons! Hallicrafters, Admiral, Stewart: 1LC6 66| 6aU6 .46 [ 6SL7GT
Warner, Zenith, Emerson, Philco, 1LDs5 .66 | 6AVSGT .85 | 65N7GT
Stanton, Crosley, Motorola, Sen-  1LE3 .66 | 6AXSGT .59 65Q7GT
ora, American, Muntz. 1LGs .66 | 6B4G .90 | 6V6G
70° cosine ILH2 .66 6BA6 49 | 6W4GT
PARTS SPECIALS TILL DEC. 1ST ¢ “vokes'  1NS%y 3212282 (35| EWear
AC-DC PHONO- 25 Paper RESISTOR KIT) UNIVERSAL jPopular TV de- 1Ra 66| 6BGec 1.18) 6xa .70
AMPLIFIER )}BY-PASS CON-)100 asst. re- a-Prong flection yoke. 1R5 ‘67| eBHE 61| 6Xs 25A7GT 1.50
Attention: DENSERS sistors in most Vibrator Newcqsinet{pe 1sa .65 | 6BJ6 .49 | 6XS5GT 25AV5GT .80
Here's a unit(2S assorted by- (Wanted ohms. Stock No. for anti-anastig- 31gg .65 | eBKS 70| 6x8 25BQ6GT .90
that features pass condens- ) RMA coded in SE.116 matic focusing. 1T4 .65 | 6BKTA .78 6G 25Y5 .45
tone control and (ers. Most pop- { ¥z, 1. 2 watt. Complete with 1us .50 | 6BN6 59| 7Aa4-xXL 2525 .38
volume control. Jular sizes and 1st $12.50! {perfect Replace- { leads, List v 57| eBL7GT .77| 7as 25Z6GT .42
Has 2-watt aut- | voitages. Stock | Each 99¢(ment_for mal- (510.30. 99 1x2a .79 | 6BQ6GT .88] 7a6 35AS .48
put. Comes com- { No. SE-163. Kit .. oe lory 294, 859, } Ea. . & 2D21 1.00 | 6BQ7A 80| 7Aa7 35BS .52
plete with line } Kit of 25. .99¢ )Stock 1M, Also { Stock 2v3 .80 | 6B27 90| 7a8 3sCs .51
cord and dia-{ Lots of 5 Kits{No. SE-123, Radiart 5300, ) No. SE-53, 2X2a  1.00 | 6BYSG 60| 785 3SL6GT .48
ram. om- ea. | 5301, Vokar .45 | 6Ca 39| 787 Bg\yd .39
pletely wired 89¢ Kit CERAMICON (NP-42-V and REPEAT! .80 | 6cs 361 788 o0 o
and ready to KIT many others. PECIALS 62| 6C6 501 7ca 3 B
use.Uses SOBS, } T 0 T T I assortment  of{ Can size 1173 x SPEC 63| 6CBe ss| 7¢s 35Z5GT .39
35wa, 12aT76.( MICA CON- (50™" oramic)2%”. Listprice TO 65| ecbec 1.18| 7¢ce B5 52
individ./DENSER KITS) o, "piplates,| $4.90. Individ- DEC. 1at 70 | 6D6 50| 7F8 cs 51
uvally boxed.jAllpopularitybular con-(ually boxed. Disregard 49 | 6ES .48 | 7vq 50L.6GT .43
Less tubes. sizes. For FM(densers. Popu-) $1.49 each. Main Tube 711 6F6 40| 12aT6 ;1 .44
Stock SE-158 )and TV use. Jjar sizes. List{Lotsof10$1.29 ist 39| 6H6GT .40] 12AT7 4 ~§g
Lots Reg. list price{price $10. each B6ACT7 a3 eJa 2.00| 12aU6 8 32
of 6. Ea. 2-39 $12.50. $1.99 Each ) tcof25%1.1g ) 10 for 4.50 .47 | 6J5GT  .40| 12au7 sgv
Lots of 3, Kit 1,15 )Lots of 1.89 each S0P 54| 6J6 49| 12ave .60
Een 2.49(of 50.. le 5, ea. .. l¢ Ut &0 99 10 for 3.9 £ g.:z_, 45| 12ax7 117L7GT
Singl Stock Stock s i 12AY7
ach o ..2.59{ No. SE-164 No. SE-162, Sxoo. sa. L | 107 ror 90e -asjekecT 39| eac 117N76T
RE with each $25 or more .56 | 6N7 .61 | 1284 117P7GT
F order! 5-Pc. Sylvanla .:o 227 .:g :;g:—:‘(; ] 3
Repalr Kit. Value %$4.95, In- .80 4 . 11723 .37
cludes: flashlight head, Phillips BAY DG 4743 2mY7 117Z6GT .65
t 4 screwdrlver, flat head screwdriver, ie. I —_—
L___Ll)allgnment tool and polystyrene ey
case.
speclal Purpose Transmitting and Cathode Ray TUBES an e ElEcTRoNlcs
Send for parts and tube listing. { z (on'.
« 259, deposit requlred on all orders, balance COD,
TERMS- Save COD charges, send full remittance plus postage 935 MAlN AVENUE - PASSAIC, N. J o
with order. All unused money refunded with order. NO Dept, J P G Regory
MINIMUM ORDER. 2, 3 R o
OPEN ACCOUNT TQO RATED FIRMS s
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NOW...RCA trains you at home

fo be an expert technician in
RADIO TV ELECTRONICS = TV SERVICING + COLOR TV SERVICING

NOW THREE HOME STUDY COURSES
.. . prepared by instructors of RCA
Institutes in cooperation with techni-
¢ians, 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 I—RADIO-TELEVISION
ELECTRONICS-—starts you from the
ground up to a solid working knowl-
edge of electronics. Without any
previous experience, you get a thor-
ough training in radio theory and
servicing techniques for AM, FM,
home and car radios . . . plus an
introduction to the fundamental
theory and practices of television.

® COURSE II—TELEVISION SERVIC-
ING—prepares you to advance from
radio into the expanding field of tele-
vision servicing as a well-trained
service technician. If you have com-
pleted Course [ or are now working
10 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 WESY FOYRTH STREET, NEW YORKI4, N.Y.

November, 1955

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 I1.
It has the most modern up-to-date
circuitry, actually enabling you to
apply at home all the latest servicing
techniques.

@ COURSE 111—COLOR TELEVISION
SERVICING-—covers all phases of
color servicing techniques. It is a
practical, down-to-earth course in
color theory as well as how-to-do-it

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

“PAY-AS-YOU-LEARM" PLAN . . .
you pay for cne 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-
TUTES is licensed by the N, Y. State
Education Department . . . recom-
mended by radmo and televisionservice
organizations.

servicing procedure. A natural move i iy
“up” from Course Il or for those SEND FOR  &.. '+ '
& 3 .y
now employed in TV. I
FREE - *;;ca- . /
SINCE 1909, RCA INSTITUTES has h
trained thousands for sucessful CATALOG e '”
careers in electronics. Many gradu- NOW L 1‘;?: i
______________ % L ———
l RCA Institutes, Inc., Home Study, PE-115 ] / !
l 350 West Fourth Street, N.Y. 14, N, Y, o i
l Without obligation, send me: FREE CATALOG oo Home Siudy “
l Courses in Radio, Television and Color TV, No salesman will call, I
l Name '
l Plense Print I
| Address ’I
I City Zone State Jl
13



MECHANICAL SKILL?

You'll go places
FASTER in the

-~ U.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

:— ————— 1
|
AIRMAN INFORMATION BRANCH

I |
l Box 2202, Wright-Patterson AFB, Chio l
". s. l Please send me more information on my opportunities as an Air- l
l mon in the U S. Air Force. l
AIR FORCE . - |
l Address — I
I i

y. Zon State
e ppy ey J
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HOW TO MAKE YOUR TIME WORTH

$95 AN HOUR!

Here’s part of a letter we got from an L. C. 8. student—

“Every spare-time hour I spent earning my L. C. S. diploma
has been worth $95 to me! 1{. position, my $7000 a year
income, my home, my family’s happiness—I owe 1o L. C. 5.

Hardly a day goes by without a letter like this coming in
from an 1. C. S."student . . . from men and women of all ages
who, in their spare time, at home, pulled themselves out of
the small-pay rut and put themselves on the road to success.

Take the case of I. C. S. student Frank B. “I was making
$152 a month when I signed up with I. C. S.,” he writes. “My
present income is $395.25 a month.”

‘ 1. C.S. is the oldest and largest correspondence school.

977 courses. Business, industrial, engineering, academic, high
school. One for you. Direct, job-related. Bedrock facts and
theory plus practical application. Complete lesson and answer
service. No skimping. Diploma to graduates.

&

H] 3|

3 FREE BOOKS—a 36-page pocket-size guide to ad-
vancement, a gold mine of tips on *llow to Succeed.”
Also a big catalog outlining opportunities in your
ficld of interest and a sample I. C.S. lesson text.

| For Real Job Security—Get an I. C. S. Diploma! I. C. S., Seranton 9, Penna. Mj,‘:,':’esfguﬁ‘;‘&°;:fjm

INTERNATIONAL CORRESPONDENCE SCHOOLS ICS

BOX 94295K, SCRANTON 9, PENNA. (Partial list of 277 courses)
Without cost or obligation, send me “HOW to SUCCEED" and the opportunity booklet about the field BEFORE which 1 have marked X (plus sample lesson): |
ARCHITECTURE AVIATION . CIVIL, STRUCTURAL LEADERSHIP O Television Technician
and BUILDING O Aeronautical Engineering Jr. ENGINEERING O Foremanship RAILROAD
CONSTRUCTION O Aircraft & Engine Mechanic O Civil Engineefing O Industrial Superyision [ Air Brakes [ Car Inspector
[ Air Conditioning—Refrig. BUSINESS O Construction Engineering [ Leadership and Organization [ Diesel Locomotive
O Architecture O Advertising O Highway Engineering O Personnel-Labor Relations C Locomotive Engineer
O Architectural Interior 1 Bookkeeping and Accounting [ Reading Struct, Blueprints MECHANICAL C Section Foreman
O Building Contractor O Business Administration O Sanitary Engineering AND SHOP STEAM AND
O Building Mai Busii Corri derce O Structural Engineering [ Gas—Electric Weiding DIESEL POWER
O Carpenter and Mill Work O Public Accounting O Surveying and Mapping [ Heat Treatment O] Metallurgy T Combustion Engineering
O Estimating O Creative Salesmanship DRAFTING O Industrial Engineering C Diesel—Elec. [ Diesel Eng's
[ Heating O Federal Tax O Aircralt Dratting O Industrial Instrumentation [ Electric Light and Power
O Painting Contractor O Letter-writing Improvement [0 Architectural Drafting O Industrial Supervision [ Stationary Fireman
O Plumbing O Office Management O Electrical Drafting [ Internal Combustion Engines [ Stationary Steam Engineering
O Reading Arch. Blueprints O Professional Secretary O Mechanical Drafting O Machine Design-Dralting TEXTILE
ART [ Retail Business Management [ Mine Surveying and Mapping [ Machine Shop Inspection O Carding and Spinning
c g O Sales Management O Plumbing Drawing and O Machine Shop Practice O Cotton, Rayon, Woolen Mig.
ul Ca""“"'".g O Stenographic-Secretarial Estimating O Mechanical Engineering O Finishing and Dyeing
B F:;nh'ins\f?lllauls?rratling O Traffic Management [ Structural Drafting O Quatity Control . ] Loom Fixi'g (] Textile Des'ing
O va ag Wiustrating CHEMISTRY ELECTRICAL O Reading Shop Blueprints i Textile Eng‘r'ﬁ O Throwing
g Shg 31;"1 s Silngleﬂerirug [ Analytical Chemistry [ Electrical Engineering {J Refrigeration [ Warping and Weaving
Skorh' dd P Igt’ O Chemical Engineering O Electrical Maintenance [JiSheet Metal Worker 7 MISCELLANEOUS
[ Sketching and Palnting 0 Chem. Lab. Technician O Electrician O Contracting O Tool Design O] Toolmaking (] Domestic Refrigeration
AUTOMOTIVE O General Chemistry O Lineman RADIO, TELEVISION [ Marine Engineering
O Auto Body Rebuilding O Natural Gas Prod. & Trans. HIGH SCHOOL [ Industrial Electronics [ Ocean Navigation
O Auto Elec. T ici gP Engi ing C ial (1 Good English [ Practical Radio TV Eng'r'ng [ Professional Engineering
[ Auto-Engine Tune Up O Plastics [ High School Subjects [ Radio and TV Servicing [ Short Story Writing
1 Automobile 3 Pulp and Paper Making [ Mathematics [ Radio Operating [ Tejephony
Name____ Age. Home Address .t
City Zone_______ State_ e - Working Hours. AM. to P.M
Canadian residents send coupon to International Cosrespondence Schools, Canadian, Ltd.,
O tii o Montreal, Canada. . . . Special tuition rates to members of the U. S. Armed Forces.

November, 1955 15




f KNOW YOUR )

'S AND

S

only E MC
instruments
give you ...

Precision

Tested)
$24.90 (Kit Form)

and accuracy
never before
at such a fow

Price

with the
famous EMC
standards of

Quality
all of which means
you get a greater

Qu antity
of modern equipment -
for-better,

faster servicing.

Resistance-Capacity
Substitution Box

EMC Model 900

$19.90 (Wired &
Tested)

$10.25 (Kit Form)

T TN WD M A ST WK M Amm A e

Yes, tell me more, send me — FREE — «

components
d bi
i T
: 1 Generator
insuring
vnexcelled EMC Model 501
with leads I
9 ired
Performance HZO0NQUIrEElE

detailed catalog of the complete EMC line.
Name

......... L A

Street

ELECTRONIC MEASUREMENTS CORP.

280 LAFAYETTE STREET
NEW YORK 12, NEW YORK
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Inca! Incal Who's Got an Inca?

® Suggest that reader Miller (September issue,
page 10) try the Stancor A-3833

F. O. Syt

Shreveport, La.

® Substitute it with the Stancor A-3833 or Thor-
darson T20A03.

Ken KerrerMmany, K2AOE

Great Neck, L. I, N. Y.

" Stancor A-3833 will do fine. I built the unit

| Mr. Miller mentions and worked six miles on first

try.
Bos PopeEwiLEs, WORNI
Milwaukee, Wis.
Guess that settles it.

Hi-Fi: Keep It Coming!
® Greatly appreciated your article in the Septem-
ber issue on “What You Should Know About
Record Players,” as I have been having quite a
time selecting one. The article was informative.
Rosert W. E. PETERSON
Livingston, N. J.

® I surely appreciate your study on hi-fi by sec-
tions as per your stories on phono pickups, dis-
tortion, etc. Keep up the good work!
James H. Van NEELAND
FPO, New York, N. Y.

® You can perform a terrific service if you will

review equipment and chart characteristics of the

various models on the market (tape recorders,
amplifiers, etc.).

RapHAEL HoFFMAN

Greenbelt, Md.

Electronic Fire Alarm

® Although my primary interest is high fidelity

and its related subjects, I was wondering if we

could see plans on an electronic fire alarm system.

Undoubtedly, many readers with young children
would welcome this.

L. CLyoe HENDEE

Chattanooga, Tenn.

Excellent suggestion, Clyde, and we are pleased
to report that progress is being made on just such
a gadget to be published in POP’tronics.

Single-Wire Antenna

® We were having a discussion on a receiving an-

tenna. Some books seem to say that if your an-

tenna (single-wire) points north to south you re-

ceive from the east and west. Other books say
the opposite. Which is right?

GErrY HoHN and Ricmiarn CoBUTA

Winnipeg, Manitoba

In all probability, both radio books were cor-
rect. But wait a minute—don’t blow your tops.
The factor which has not been considered in vour
letier is the length of the single-wire antenna.

If the antenna is very long, it will receive best
from areas slightly off of the ends. If it is short
(and in some cases, resonant), it will receive best
from directions at right angles to the plane of the
antenna.

T hus, a single-wire antenna of fixed length will
receive best from different directions at different
frequencies.

POPULAR ELECTRONICS
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Tells where to ap-
ply and take FCC

FCC

COMMERCAL
Radio Operoto,

CARL E. SMITH, E. E.
President

1 can train you to pass
your FCC License Ex-
ams in a minimum of
time if you've had any

“vwﬁpau

practical experience — examinations, loca-
amateur, military, ra- tion of examining
dlo servicing, etc. We office, scope of

can put you on the
road to success.

T
v An
Approved
v
g

knowledge required,
approved way to
prepare for FCC ex-
aminations, positive
method of checking
your knowledge be-
fore taking the ex-

Member amination.

1 LICENSE ETAMINAY 1008

Get This Valuable
Booklet FREE

TELLS HOW
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Here's Proof FCC Licenses Are Often Obtained in a Few
Hours of Study with Our Geaching at Home in Spare Time

A

\ License Time
A/1C Ronald H. Person, St. Louis 20, Mo: Ist 25 weeks

J Carl Verboomen, Wrightstown, Wis. Ist 18 weeks
Marvin F. Kimbalt, Lafayette, Ind. 2nd 2| weeks
L. M. Bonino, Harlington AF8, Tex. 2nd 16 weeks

To Train and Coach You at Home
In Spare Time Until You Get

YOUR FCC LIGENS

MAIL THIS COUPON TODAY

GET ALL 3 FREE!

If You Have Had Any Practical Experience—Amateur,
Military, Radio Repair, Experimenting, Etc.

Our Effective
JOB FINDING Service Helps CIRE

Trainees Get Better Jobs—

INDUSTRIAL ELECTRONICS—“Upon my discharge from
the Navy I used your Job-Finding Service and as a result I
was employed by North American Aviation in electronic
assembly (final checkout).” Glen A. Furlong, Fresno, Calif.

TEHS, HoOw Employers Make
JOB OFFERS Like These to Our
Graduates Every Month . . .

WEST COAST MANUFACTURER—“We are currently in
need of men with electronics training or experience in
radar maintenance, and we would appreciate if you will
refer interested persons to us.”

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
4900 Euclid Bldg. Desk PE-6 Clevelond 3, Ohio

November, 1955

CLEVELAND INSTITUTE OF
RADIO ELECTRONICS

Desk PE-6, 490G Euclid Bldg.,
Cieveland 3, Ohio

I want to know how I can get
my FCC ticket #n a minimum
of time. Send me your FREE
booklet, ‘‘How to Pass FCC
License Examination’’ (does
not ccver exam: for Amateur
License), as well as a Sample
FCC-type lesson and the
amazing new booklet ‘'Money-
Making PCC License Informa-
tion.”” Be sure to tell me
about your Television Engi-
neering Course.

PLEASE PRINT CLEARLY

JHONEY MAKING
i

I

|

! .

| ONAME o SRS
| ADDRESS ..\ivvcuivanosueevniinenensnueenreecnine S00c)
ey CSTATE..........

FOGR PROMPT RESULTS SEND AIR MAIL
Special tuition rates to members of the U. S Armed Forces
| CElectronic Training Availablec To Canagian Residents . _]
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It Won't
Come Off!

All recording tape is coated with magnetic
oxide. This coating rubs off ordinary tapes in
use, and forms a harmful deposit of abrasive
dust on the recording head. Unless the head
is constantly cleaned, the collecton of abra-
sive eventually wears it out. After a few play-
ings, the tape loses enough coating to alter its
original frequency response characteristic.

L |
irish
\ > BRAND

L PROCESS

The Oxide Will
NOT Rub Off!

The irish FERRO-SHEEN process of tape manu-
facture anchors the oxide coating to the base
inseparably and much more smoothly. The
entire vicious cycle of shedding and abrasion
of recording head and tape is eliminated,
resulting in longer life for both tape and
head and improved frequency response.

- —— — — S —

FERRO-SHEEN
is now available in
these four quality

m [}
irish
BRAND
TAPES

SHAMROCK #£300: The ultimate in premium, professional
tape for broadcast and studio use. 1200°. -$3.80 Hi-Fi net
LONG-PLAYING #600: Extends playing time 50% over
conventional tapes on some size reel. New Dupont 1-mil
Mylar base.. .. N - 1800’ .$5.50 Hi-Fi net
SOUND PLATE #220: The super-tough tape pioneered by
ORRadio, now on 1.5-mi! Mylar, for masters and per-
manent program storage. .-1200’....$5.50 Hi-Fi net
DOUBLE-PLAY #7-2400: Now, 2400’ on standard 7” reel,
doubling playing time at all speeds.

2400’...$7.50 Hi-Fi net

If not available ot your local dealer’s, write direct to:

ORRADIO INDUSTRIES, INC., Opelika 1, Ala.

Export Division: Morhan Exporting Corp., N. Y. C.
In Canada: Atlas Radio Corp., Ltd., Toronto

H
I
I
I
I
FERRO-SHEEN |
]
!
I
1
|
t
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Receiver Plans

® I think you could have given a better answer
to a request for a “simple FM radio” in this de-
partment, July issue. While it is true that a fairly
complex receiver is required to take full advan-
tages of FM transmissions, I'm sure your readers
would appreciate a clever version of a 2- or 3-tube
superregenerative receiver using the slope of the
detection curve for demodulating FM signals. Such

| sets are capable of amazing sensitivity with simple

antennas. The lack of high fidelity in such a set
would not discourage a set-building enthusiast.

In an earlier issue, which I cannot locate right
now (it may have been Rapto & TELEvVIsION
NEws), you gave a very discouraging answer to a
request for a long-wave receiver. I believe many
readers would like to have such a set. Using mod-
ern tubes with their high efficiency, easy-to-get
inductances like chokes or r.i. pies could be
utilized. Anyone going for a commercial ticket
would do well to stand an 8 to 12 p.m. evening
watch on 500 kc. now and then. The easy and
clean rhythm of old professional fists on the low
frequencies is something that all c.w. students
should appreciate.

I really like your friendly edited magazines, but
please do not turn down requests for receiver
plans. There should be some sort of radio re-
ceiver in every issue, in my humble opinion.

Epwarp G. SLuka
Riverside, Il

We hesitate to believe that a superregenerative
receiver using slope detection could afford reason-
ably good FM reception. Such circuits will work,
but they leave much to be desired when the con-

structor specifically wants to use a loudspeaker.

It cannot be denied that many readers would
like to have long-wave receivers, but—unfortu-
natelv—there are few models commercially avail-
able at reasonable prices.

We will continue to look for plans for a simple
FM tuner. As a matter of fact, a fairly good de-
sign was published in Rap1o & TELEVISION NEWS
about two years ago. We hope to be able to mod-
ify that set for use in PoPULAR ELECTRONICS.

Building Tape Recorders

® Please put in POP’tronics plans which will en-
able me to build my own tape recorder.

Cuares Dee Coe

Silverton, Ore.

This is not an easy or simple task. In fact, we
would be inclined to believe that it is too dif-
ficudt.  Tape transports are available, but the
reader would be much better off to buy the oscil-
lator bias supply at the same time. Building a
tape transport is impossible at present.

Inventor of Bath Signal
® I think a few words of appreciation are due Mr.
Morris G. Moses, WSUVC, who invented the bath
signaling gadget mentioned on page 41 of your
September issue.
M. Brak
New York, N. Y.

-0~
POPULAR ELECTRONICS

And there they are.
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The New Streamlined Model TC-55

TUBE TESTER

TESTS TUBES IN LESS TIME THAN 1S REQUIRED TO SET-UP AND ADJUST OLDER, COMPLICATED MODELS!

The first realistic approach towards solving the problems of quickly testing
the ever increasing number of tube types used in Radio, Hi-Fi, Monochrome

A ONS
STRUCTION

ATING N
orlly MODEL 153

TE:;BE TEST £ER

v CHECKS FOR SHORTS AND LEAKAGES
BETWEEN ALL ELEMENTS,

The Model TC-55 provides a super sensitive method of

checking for shorts and leakages up to 5 Megohms
between cny and all of the terminals. Continuity
between various sections is individually indicated. This
is important, especially in the case of an element ter-
minating ot more than one pin. In such cases the
element cr internal connection often completes a circuit.

ELEMENTAL SWITCHES ARE NUMBERED IN
”* STRICT ACCORDANCE WITH R.M.A.
SPECIFICATION,

The 4 position fast-action snap switches are all num-
bered in exact accordance with the standard R.M.A.
numbering system. Thus, if the element terminating in
pin No. 7 of o tube is under test, button No, 7 is used
for that test. This feature will be appreciated especially
by servicemen who, when using other tube testers, have
been compelled to first try various positions to locate
the correct element and then have had to look up charts
in order to learn which pin is used for that particular
element.

and Color TV

Speedy, yet efficient operation is accomplished by:
1. Simplification of all switching and controls.

2. Elimination of old style sockets used for testing obsolete
tubes (26, 27, 57, 59, etc.) and providing sockets and cir-
cuits for efficiently testing the new Noval and Sub-Minar
types.

The Model TC-55 will of course also test the Octal, Loctal and,
7 pin Miniature types. Although the TC-55 is a comparatively
low-priced tester, it will we feel sure, be used more frequently
than your higher-priced tube tester. if you have one; for this
new, streamlined model will often test a tube in a shorter.
time than would be required to set up and adjust some of the
older, complicated tube testers.

FEATURES
v YOU CAN‘T INSERT A TUBE
IN THE WRONG SOCKET.

It is impossible to insert the tube in the wrong socket when
using the new Model TC-55. Separate sockets are used, one
for each type of tube base. If the tube fits in the socket it can
be tested.

1 "FREE-POINT” ELEMENT SWITCHING SYSTEM.

The Model TC-55 incorporates a newly designed element
selector switch system which reduces the possibility of obsoles-
cence to an absolute minimum. Any pin may be used as a
filament pin and the voltage applied between that pin and
any other pin, or even the "“top-cap.’”’ Please note this is not
a variation of the commonly used ‘‘floating-filament’’ arrange-,
ment but instead represents a real advance in design, inas
much as it provides a true ‘‘free-point’’ system. Tubes having
tapped filaments and tubes with filaments terminating in more
than 1 pin are truly tested with the Model TC-55 as any of the
pins may be placed in neuvtral position when necessary.

> EACH SECTION IN MULTI-PURPOSE TUBES
IS TESTED SEPARATELY.

The new free-point system described above permits the Model
TC-55 to overcome the difficulties encountered with other emis-
sion type tube testers when checking Diode, Triode and
Pentode sections of multi-purpose tubes, because sections can
be tested individually. The special isofating circuit allows
each section to be tested as if it were in a separate envelope.
The Model TC-55 comes complete

with operating instructions and

charts. Housed in rugged steefl cab-

inet. Use it on the bench — use it

for field calls. A streamlined carry-

ing case, included at no extra

charge, accommodates the tester

and book of instructions.

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C. 0.D.

I
!
1
1
]
|
1
|
|
1
i
I
|
|
|
]
|
t
|
|

Try it for 10 days before you buy. If : MOSS ELECTRONIC DIST. €CO., INC. :
) Dept. D-177 3849 Tenth-Ave,, New York 34, N. Y.

completely satisfied then send $6.95 ! N !

3 Please rush 1 Model TC-55. | agree to pay $6.95 within 10 days after ]

and pay balance at rate of $5.00 per | receipt and $5.00 per month thereafter. R |

month fer 4 months — No Interest or | X

N | Name 1

Finance Charges Added! If not com- 1 1

pletely satisfied, return to us, no ex- : Address :‘

planation necessary. 1 City Zone State I

e ey e e
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LIFETIME

BRAND NEW PICTURE TUBES

s« RCA Licensed,
e Onec Year Unconditional Guarantee,

Type Price Type Price
108P4 $11.90 17BP4 320.63
12LP4 14.38 19AP4 24.81
14BP4 16.85 21AP4 28.79
16RP4 19.38 21€EP4 28.79
16LP4 3 24AP4 42.50

19.38
Picture Tubes shipped F,0.8. Marrison, N.J.

NEW INDOOR ANTENNA

Both UHF and VHF_ Brings better recep-
!ion than most outdoor antennas. Use on

p of TV,
un Price $9.95,

YOUR
PRICE $3:29 .., Lots of 3

FREE BONUS BOX

With Every $25 Order
1 RCA Cheater Cord
10 Assorted resistors
10 Assorted 2 Color ‘‘blank’’ tube car-

tons

1 8B26GT tube
1 6AUS tube

1 6CB6& tube

FREE CLOCK RADIO
With Every $123 purchase Within 30
Days Wakemaster clock radio with famous
Sessions clock movement wakes you up
to music or alarm, May be purchased out-
right from MAJOR BRAND for $17.95.
In ivory or rust,

FREE GIFT CERTIFICATE*
Worth %5 toward the purchase of any of
our merchandise on future orders will be
sent with any order of $50 or more.
®Free Gift Certificate cannot be used to
obtain another certiticate unless order is
$85 or more.

WE PAY ALL POSTAGE on orders shipped
in USA, Territories and APO’s. Send
only purchala price of merchandise.
Please include approximate postage on
foreign |Mpmenh All orders subject to
prior sale. Add 25¢ handling on orders
under $5.00. Quantity users write for
special discount,

Write For FREE Tube_List—Order Blank
—and FREE Sample Tube Carton.
want Y-0-U On Our Mailing List?

$3.99 each

3 PROVEN TRAINING PLANS

(Choose the one that fits your requirements)
1. HOME STUDY COURSE (with 9 kits of equipmeat)

~Qualifies you for diploma, FCC license, and a varicty
into advanced resident

of electronics jobs transfer

training).

(or

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 Efectronics-TV-Radio positions (or |
continue with advanced resident training).

technical institute cutriculum.

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

20

GUARANTEED TUBES

Each Tube Indlvldumly

o Wo guarantee to replace tubes labeled MAJOR BRAND forever o
Stock Imme

Boxed And Guaranteed For Life ¢ Over A Half Million Tubes Always In
diate Shipment « Free Postage On All Orders With Full Remittance.

HERE'S HOW LIFETIME GUARANTEED TUBES

SAVE o There are fewer ‘‘call backs” o ere are no ‘'out of date’
tubes o ‘‘Peak Pcrformance’’ testing in our fully equipped Testing
YOU MONEY Ocpartment before shipment guarantees quality.
0Za a3 38N6 76 | GAXAGT .60 | 6KB 65~ 7C6 a3 | 1486 38
1A4P 33 3ca6 52 | 6AX5GT .57 | 6L6 68 | 7C7 .45 | 14Q7 .50
1A76T .23 | 3Q4 46 | ggac .52 | 6L7 4z | 765 .45 | 198G6G 1015
183GT .65 3Q5G6T .57 | gug 63 | 6N7 60 | 7E6 .55 | 1g7a 68
1c5G6T .41 | 354 47 | geag .47 | 6Q7 40 | 7€7 70 | 24a ‘39
105GP .43 3va -47 | gBAT ‘s | 654 a0 | 7F7 59 | 25Av8GT.78
1€76T a1 | 58q7 (8o | 88a7  .ea B34 20| e ‘70 | 238Q6GT .78
1G6GT .41 4BZ7 98 | eBC7 .80 | 6SC7 .a8 | 767 .75 | 250L6GT .47
1HaG .43 sawa (75| gp 48 | 65G7 41 | 7H? -50 | 25Wa4GT .43
1H5GT .47 Si6 -63 | gFs 40  65H7 a3 | 17 2715 | 2528 37
116GT .47 5T4 69 | ehbe. So | 6517 a3 | 7K7 75 | 2526 37
iLa .48 5U4G 43 | ggG6G 1.15 | 6SK7 as | 7L7 75 | 27 125
1Le .58 sus 73 | gne sp | 6SL7GT .55 | 7N7 .80 | 3sas a6
1LA4 .57 5vaa .59 | ggl6 .47 | 6SN7GT .55 | 12AT6 .37 355 S0
1LA6 .47 s5Y3 31 6BKS 68 | 65Q7 39 12AT7 .66  35¢5 50
iLea .57 SY4G8 .36 | gak7 _ .76 6SR7  .az | 12AZ7 .63 A 3slecT .47
1Les .49 sz3 41 | ggL7GT .75 | 6S57 .41 | 12aU6 .41 | 35wa 34
1LC6 47 6A7 .57 N6 58 | 6Ta 95 | 12AU7 .53  35v4 34
iLos .57 6A8 :45 | 68Q6GT .78 | 6T8 68 | 12av6 .35 | 3573 .39
1LE3 .57 6A84 43 Q7 .78 | sus .75 | 12av7 35Z5GT .34
1LG5 57 6ACT .67 | esY5G .58 | 6V3 80 | 12AX4GT.68 | 37 29
1LHa .64 6AF4 79 | g8Z7 .88 | 6V6GT .46 | 12AX7  .S8 | 50AS a6
1LNS a7 6AGS -50 | 6ca . 37 | 6W4aGT .39 | 1284 .68 | SOBS 50
IN5GT .50 6AG7 -69 1 6C5 .35 | 6W6GT .53 | 128A6 .46 | 50CS 50
1RS 50 6aAME .69 | ¢Cpe 29 | 6xa 133 | 12806 .48 | 50L6GT .43
155 .42 6AJS -70 | 6CD6G 1.15 | 6XS .34 | 12866 .46 75 .42
174 .50 6AKS .54 | 6D .48 | 6x8 .73 | 12BH7 60 76 42
1Ua .47 6ALS .39 | 6ES .aa | 6Y6G .58 | 12BY7 65 77 .38
1Us a2 6AQ5 .46 | 6F5 137 | 7a4 .45 | 12827 .61 78 .38
1va .65 6ARS .46 | 6F6 .38 | 7As .53 | 12¢U6 .95 .34
1X2 61 6ASS5 .48  6G6 .20 | 7A6 .a5  12SA7 a5 84/6Z4 .34
2a3 55 6AS6 70 | 6H .38 | 7A7 .43 | 125J7 .45 ' 117L7GT
2a5 .87 | 6as7G 2.19 | 6J4 1.79 | 7a8 .48 | 125K7 .45
2A7 .55 6AT6 ;39 | 618 .39 | 7B5 :39 | 12SN7GT.56 1317N7GT
Ina s1 6AV4GT .6S | 616 a7 | 786 ;az | 125Q7 .37 9
3as5 .50 6AUSGT .59 | 6J7 .43 | 787 ;41 | 125R7_ a5 | 117P27GT
3aLS .as5 6aU6 _ .4z | 6J8G .85 788 .45 | 12V6GT .45 09
3aAU6 .46 6AV5GT .65 | 6K6GT .37  7C4 39 | 12xa 37 [ 11723 .38
38Cs .84 | 6ave 139 | 6K? .39 | 7¢s .42 | 1aa7 42 | 11726GT .63

This Ad Is Worth M.O-N-E-Y
Clip out this ad and attach lt to your order. Three 65N70‘I"l will be shipped FREE
with any order ot $10 or mor

MAJOR BRAND rus: co.

ESsex 4-1106 Harrison, N. J.

Romano Bldg.

IN ELECTRONICS — TELEVISION — RADIO

Nationally-recognized, accredited Central training is designed to
get you into high-paying career positions in the shortest possible
time. In addition, Central's "Progressive Plan” is so arranged that
each phase of training you complete qualifies you for a more im-
portant, better-pay position. In just a few short weeks you are
qualified for certain basic jobs. Then, with every additional training
phase that you complete, you qualify "up the ladder” for more
advanced types of 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.

opportunities in Electronics.

brochure on your
Central offers courses

V E T E R A N S ! approved under G.I. Bill
CENTRAL TECHNICAL INSTITUT

Dept. A-115, 1644 Wyandotte St., Kansas City

Telt me mose aboul how you can quality me for & high-pay Electronics career.

An accredited

| Name Age

Asso-

_State_

[ Address ____
| City

| If Korean veteran, give approximate discharge date

HIGH-PAY CAREERS
Await Men with COMPLETE Training!

Don’t limit yourself! Ger the faces on Centrals complese
training that can take you just as far as you want 10 go in
the electronics technician field. Send coupon roday for FREE

POPULAR ELECTRONICS



*x Surplus Bargains *x

LEEDS & NORTHRUP

MICROMAX RECORDERS

Strip type recorders used for coutrolling
and recording a wide variety of processes.
Used originally for temp. range of 350-
550 degrees C. May he cbanged for other
applications.  Operates on Wheatstone
bridge principle using AC galvanometer
movenent. Original cost several times our
price. Units were removed from demili-
tarized equipment which in many cases
was new, hut all instruments sold as used

it ot wntisted, PRICE o9 | 1950
RL-42-B Antenna
Reel/Motor

—$2.50

Used originally for remote controlling of
automati¢ trailing wire antenna. Motor
is % HI’. 24 V. DC with oil-less sleeve
bearings. The gear train. breaking and
disconnect mechanism, reversible and var-
fable speed motor makes this an ideal
unit for conversion to coil winders, ete.
Ship. wgt. approx. 5 lbs. $ 95
PRICE, Used...$2.50 New...

TU-7, TU-26, and TU-10-B Tuning
Umts—$| 95 ea.

hy

Used in the BC-375 transmitter, but the
most favorahble and accehtable piece of

surplus gear for obtaining good chieap
useable parts. The TU-10-B contains three
double spaced fransmitting type variahle
condensers of 16, 27, and 7 plate varieties,
3 mica fransmitting type micas, 2 isolan-
tite shaft couplings, antenna coupling
switch, two precision vernier dials, chokes,
inductances and other useful parts. Retter
order plenty hefore supply is exhausted
again. TU-7 and TU-26 also in stock.
same price. Ship. wt. 13 1bs. Size 75" x

16%" x 7%". PRICE, $2 50\
| ]

Used, ea. ...$1.95 New, ea...
g WOOOR gl Rectifier
Special!
For Model
Trains—

W $1.50 ea.

Selenium rectifiers—
$1.50 ea. Just what vou have heen waiting
for—A selenium rectifler to give you the
DC source tfor operation of the many sur-
plus items. Make up your power supply to
deliver from 12 to 28 V. DC with these
rectiflers and your AC source of from 18
to 36 volts. Parallel several for greater
amperage cap. Measures 5%~ L x $ l 50
1%” Wx1%"” H. Brand new, ea !

ESSE

RADIO CO. °
November, 1955

24 V. DC 3 Amp.

42 WEST SOUTH STREET e

Only
$4.95
BC-455-B

Receiver

Ideal receiver for mobile or fixed opera-
tion with excellent sensitivity and fre-
quency stability, New surplus release order
—new supply will not last long at this
price. For 6-9.1 Mec. operation. Comiplete
with tubes and guuaranteed. Less dyna-

. PRICE,
1[111;);3:" e:f.:‘.% New, oa...$6l95

R-1/ARR-1 RECEIVER—$2.95

Described in *‘Radio TV News' Jan. 1949
for use as 220 Mec. converter. Essentially
a two stage RF' acorn tube superhet con-

verter as it now stands. Also can be used
for a meselecwx Small encugh tor mobile
only 3%” W x 3" H x 10” D. Rugged
Aluminum construction. Has four Y54
acorn tubes. Filaments now operate on
12 or 24 volts hy merely throwing switch
in unit or can he easily moditied for 6 V.
operation. Dial is calibrated in range of
234-258 Me. Operation can be changed for
use from 50 to possibly 300 Me. Wgt. of
unit 4 1bs. Cover not shown but included.
Coniplete with conversion as written in
above mag. Brand new demilitarized
units, 2

PRICE, Brand new........... L]

ARR-1 Antennas for ahove re- $| 25
ceiver and frequencies, New, ea. .

Co-axial antenna relay for use with above
or other transmitter-receiver $| 25
comhinations, New, ea. .

MALLORY AC CAP.
SELECTOR—$1.95

RBrand New Aiallory
MSS-100 capacity se-
lector for determining
correet capacity tor
making replacements or
starting some of the
surplus 3 bhase motors
on single phase current. Only a fraction
of original cost. Ship. wgt. 2 |bs. $| 9
PRICE, New ............ 0

CRYSTALS—
50 for $4.95

Quartz crystals in various
holders. As received from
Signal Corp Surplus. Not
picked over hut chosen at ==
random, from supply of over %% million.
All guaranteed.
PRICE. 50 for .. . g . 1
100 for .. ...$7.95

BC-AS-230
TRANSMITTER—$3.95

Brand new t:answiitters macde to operate
on 12 V. Ideal for mobile use in
new cars with 12 V, system. Contains
four tubes with power output of approx.
25 watts. 0-1.5 amp. RF ammeter alone
worth the price. Ireq. range 195-13,975
ke. with full set of plug-in coils; only
one coil included in content when checked
at random. Wet. approx. 13 1bs. Shock

5l ded.
PRIGE, BRAND NEW ... $3.
T-39/APQ-9 RADAR

XMTR

Described in Feb. '50 “CQ’ for conver-
sion for the 420-130 Mec. amateur band
and citizens band. Also containg many
parts for the UHF experimenter such as
2-—-8012 tubes, fan and motor, switches,
pots, gears, counter, ete. Equipment re-
nmoved trom ajreraft. gux.lClose Out, quan-
tity limited. Ship. w 3 lbs.

PRICE, 6a. .... $4 95

Torque Amplifier,
New, $9.75 ea.

Ideal unit for your
application for power
steering, antenna ro-
tation. or power con-
tral of any rotating
derice. Sinall amount
of power applied to
input shaft is repro-
duced in any divee-
tion with greatly
multiplied torque on
the output shait.
Speed varies directly
in any direetion zwcondmg to input. 110 V
AC 1/40 hp. motor subplies added toraue
through gear and mechanical hookup. Mo-
tor requires capacitor of 85-120 mfd. for
single phase stariing. Mallory cap. selec-
tor listed in ihis ad ideally suited. These
were used on gun control device by the
Ggvernment and cost hundreds of dollars
to mfy. Get one or more now for future
applications as these surely won't last
long and will he hard to locate later.
Unit fully enclosed m alumifum case size
overall 12”7 h x 53%” w x 7%"” d. \Vgt 23
Ibs. Facked aDpro\ 30 lbs $9

BRAND NEW. orig. pack, ea. 0

Mmmiure Siorage Batteries (For Pocket Radio & Radio Control)

BB-51. 8 V. Minia-
ture conswtmz of 3
lead acid cells deliv-
ering 6 V. for 2.75
bours through a 30

ohm resistance. Pl
type terminals. Size overall 4-3/18"
114” x 15/16”, wgt. approx. 5 s -,5
ozs. New, dry-charged, ea. .. L
BB-52, 36 V. Miniature conslslmg of 18
lead acid cells delivering 36 volts for 3
hrs. through a 1200 ohm resistance. Pm
type 6lermm.xls overall 413

Size
67. W
5 ozs New."dlxlv charge%t, ::p!ox S‘ 95

n-
cludes three of the BB-52
and one of the BB-51 stonl--l

i a
sealed

BB-14 A, 2 V. 34AH. Plastic case slze 4”
x 53/7 Dry-charged, fill with

1 265 spec. g. sulphuric acid. $|

Wgt. 314 1bs., ea. ... ..0nnnnn L]

Remit shipping charge and instructions with all orders, otherwise order wiil be

shipped express collect.

All items guaranteed to your satisfaction or money re-

funded if returned within 10 days of receipt. Minimum order $5.00

INDIANAPOLIS 25,

INDIANA
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ALLIED .

ELECTRONIC
SUPPLY
CATALOG
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324

value-packed
pages
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e

Save on Everything
in TV and Radio
Parts & Equipment

Everything for Experimenters,
Builders, Amateurs, Servicemen,
Engineers & Hi-Fi Specialists

Send for ALLIED’S big 324-page
value-packed guide to everything
in TV, Radio and Electronics!
Select from the world’s largest
stocks of High Fidelity systems
and components; recorders and
phono equipment; TV tubes, an-
tennas and accessories; Amateur
station equipment and supplies;
P.A. systems; test instruments;
latest build-your-own kits; indus-
trial electronic supplies —plus
everything in electronic parts,
tubes, transistors, tools and
books. Save on everything in
Electronics —send today for your
FREE 1956 aLLIED Catalog.

Everything in Electronics
From One Reliable Source

send for it FREE
S CATALOG

ALLIED RADIO

l ALLIED RADIO CORP., Dept. 79-1-5 .
' 100 N. Western Ave., Chucogo 80, . l

i 0 Rush FREE 1956 ALLIED 324-Page Catalog I

l Name } l

l Address _ l

City. Zone. State
L T Py ¥ 3 ¥ F 3 8 ¥}

WHA T'S THE

N \\ MMHIIMIIITDass \\\\ \\\\\\\Q

Speed of Radio Waves

I would like to know the relationship between
the speed of sound (720 mph) and the speed of
rf. and light (186.230 mps). I understand that
sound merges into rf. and r.f. into light as the
frequency grows higher in cps.

WOODY GIBSON
‘West Hartford, Conn.

There is no definite relationship between the
speed of sound waves and the speed of radio
waves. Two entirely different methods of prop-
agation are involved. Sound waves, which
travel about 1100 feet per second (720 miles
per hour) in air at sea level, may be generated
at frequencies up to several million cycles.
‘When the highest frequency audible to the hu-
man ear (about 18,000 cycles) is exceeded, the
term “‘ultrasonic waves” is applied, but such
waves do not take on the characteristics of
radio frequency waves.

Conversely, although radio frequency waves-
as low as 10,000 cycles (or lower) may be gen-
erated, these waves are not audible and are
still propagated at the speed of light (about
186,000 miles per second).

Licensing and the FCC

I would like to know what licenses, if any, are
necessary for a set of Army surplus “handi-
talkies” and how to obtain them.

ROGER LEE McKENZIE
Williamsburg, Ohio

Would you please tell me if it is necessary to
obtain a license from the FCC in order to operate
a walkie-talkie?

LEON KAUFMAN
Philadelphia, Pa.

What are the possibilities of seeing in your
magazine an article on the construction of a port-
able transceiver operating on the Citizens band?

RICHARD ULIN
Burbank, Calif.

Is it possible for an amateur to get a license or
permit to operate a transmitter and receiver set
in an automobile. If so, how can the permit be
obtained?

CLARENCE VANCE, JR.
Jackson, Mich.

It is evident from the large number of re-
quests similar to the above that many of our
readers would like more information on the
subject of licensing. As a result, full details
on radio amateur licenses are being published
in our monthly column entitled “The Trans-
mitting Tower.” This column started in the
August issue. With certain limitations, properly
licensed amateurs are permitted to operate

POPULAR ELECTRONICS



Get This Valuable Book

IFRELE

Yes, you get this big, brand new book, “150

Radio-Television Picture Patterns and Di-

agrams Explained”, absolutely FREE! Just
off the press! Gives complete wiring circuits
and diagrams on the latest Radio and Television Sets.
Easy-to-read, large 834 x 11" pages, with full instructions on
how to read and use the diagrams. A “must” in every Radio
and Television service-man’s repair kit. You get this val-
uable book as a FREE Gift for asking to see Coync’s great
new 6-book set, “Applied Practical Radio-Television”!

Here’s “Know-How” That Makes You Worth More!

Coyne’s great new 6-volume set gives you all the answers to
servicing problems—quickly! For basic “know-how” that is
easy to understand, yowll find everything you want.in vol-
umes 1 to 5 which contain over 5000 practical facts and data.
They cover every step from principles to installing, servic-
ing, trouble-shooting and aligning all types of radio and TV
sets. So up-to-date it includes COLOR TV and UHF, adapt-
ers and converters. Also covers very latest information on
TRANSISTORS,
900-Page Television Cyclopedla Included

And then, for speedy on-the-job use, you get volume 6—the
famous Coyne TELEVISION CYCLOPEDIA. It answers
today's television problems on servicing, alignment, installa-
tion and others. In easy-to-find ABC order, cross indexed.
Use this 8 volume TV-RADIO LIBRARY free for 7 days;
get the ¥aluable Servicing Book ABSOLUTELY FREE}

Educational Book Publishing Division

ELECTRICAL SCHOOL

READS DIRECTLY ON METER

e FILAMENT CONTINUITY
e LEAKAGE

o INTERMITTENT CONDITIONS OF SHORTS

OR OPENS
e SHORTED ELEMENTS
e GAS CONTENT
e QUALITY ON A ‘“BAD-GOOD’ SCALE
e OPEN ELEMENTS (CHECKS ACTUAL

SISTANCE OF WELD INDICATING QUAL-

ITY OF WELD)

For further information write

‘

N il Pl i

HOLLYWOOD INSTRUMENT CO0.

Just for Examining COYNE'S New 6-Volume Set

- - 0
b

A =rarrarh

TRIAL!

SEND NO MONEY-’ J;lst, mail coupon

for 6-volume set
on 7 days free trial. We'll include book of 150 TV-Radio Patterns

& Diagrams. If gou keep the set, pay $2 in 7 davs and $2 per
month until $22.50 Flus postage 1s paid. (Cash price $20.95). Or
ou can return the library at our expense in 7 days and owe noth-

ng. YOU BE THE JUDGE. Either way, the book of TV-Radio
Patterns is yours FREE to keep! Offer is limited. Act NOW!

FREE BOOK —FREE TRIAL COUPON!

Coyne Electrical Schoo!, Educational Book Publ. Div., Dept. B5-Pt
500 S. Paulina St., Chicago 12, Il

YES! Send é-volume “"Applied Proctical Radio-Television'' for 7 days FREE
TRIAL per your offer. Include 1¥-Racio Patterns & Diagram Book FREE.

Address. ........ T N PN ST TPTN

City. eveeeitercrrennarrosnirrossrasniona. Zone. .. .Stale.
Whaere Emploved....

} Chock here If ¥ . an
$20.95 plus COD postage on delivery. 7-day money-back guarantea.

e L T T P T P Y LT Y Y

Becouse You Ashed jor 921
NEW ! DIFFERENT!

HOLLYWOOD

CRT DYNAMIC RESTORER
34995 AT YOUR DISTRIBUTORS
ONLY STANDARD RETMA
WARRANTY

NO MORE NEON LAMPS!

READS ALL CONDITIONS ON A HIGHLY SENSITIVE,
ILLUMINATED METER

ELIMINATES OXIDATION
RESTORES EMISSION
WELDS OPEN ELEMENTS
REMOVES SHORTS AND LEAKAGE
—DISPERSES GAS
SPECIALLY DESIGNED TRANSFORMER PRO-
DUCES MOST SUCCESSFUL CATHODE WELD

ANOTHER HOLLYWOOD FIRST!

New KILOVOLTER measures to 30
KV. Instrument complete with HV $995
206 S. MAIN ST,

PROBE
ROYAL OAK, MICHIGAN

ORIGINAL DESIGNERS OF CRT RESTORING INSTRUMENTS. MFRS. OF MIDWEST CATHODE BEAMER

November, 1955
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0f this
you can be sure...

Were it 1o /im

Record Changer than
the

RC-54

= IAutomatic Intermix]

+ Supplied with pre-cut Mounting Board,

Pawer Cord and Audio Cable.

B W s e

-~

pm——m -

»
ES

-+ Ruwgid, 7-seﬁcon(§ Change-aver Cycles

=

4 Avlamatically Intermixes All Size

Records without Presetting.

~ ... and other outslonding features

%

You can SEE it at your Sound Dealer.

¥ou can READ about it in our Falder.

mem wm m Mail This Coupon Today wmen wmm wum ﬂ

ROCKBAR CORPORATION, Dept. YL-18
215 East 37th St., New York 16, N. Y.

Please send Literature describing the
Collaro RC-54 Record Changer.

NAME

ADDRESS
CITY____ ZONE___STATE

— — ——— v ] S—

l
I
|
I
|
|
I
I
I
I
|
|
l
L

transmitting and receiving equipment in their
personal automobiles.

In general, all transmitting devices used for
communications purposes must be licensed by
the Federal Communications Commission, re-
gardless of the range and intended use. Equip-
ment for the 460-470 mc. Citizens band must
meet certain performance standards and must
be approved by the FCC. This requirement
prevents the use of home-constructed equip-
ment for the band.

Complete details on equipment and licensing
requirements for radio control appeared in the
R/C Notes column for July, page 59, so they
will not be repeated here. Similar details on
Canadian requirements were published in the
R/C Notes column for August, page 73.

1f there is any question in your mind regard-
ing the“necessity of obtaining a license, it is
best to contact the FCC, Washington 25, D. C.
For the price of a three-cent stamp, future
trouble may be avoided!

Resonant Frequency of Ferrite Coils

Is there a formula for computing inductance and

resonant frequency of ferrite slug-tuned coils? If
so, would you please print it?

BILL RAGSDALE
Paso Robles, Calif.
To the best of our knowledge, there is no set
formula for making such computations. There
are so many variables involved that it appears
unlikely that a usable formula can be devel-

oped for this purpose.

FM Commercial Eliminator
In Miami Beach, WLRD-FM broadcasts a note

between 16,000 and 20,000 cycles with its com-
mercials. That note cannot be heard by the hu-
man ear and is not noticed, but it can be used to
eliminate commercials in the following manner.

The output of the ratio detector is attached to a

tuned circuit which isolates the note by use of
a TV horizontal ringing coil, normally tuned to
15,750 cps but now detuned to the frequency of
the note from the station, in parallel with a 3900-
putd. capacitor.
tively and used to bias or cut off the audio ampli-
fier of the radio for the duration of the commercial.

This note is rectified out nega-

As you can see, the system is fully automatic:

but not all FM stations have this system, and the
circuit is quite difficult to adjust and build in the
first place.

STUART RAPEE
Miami Beach, Fla.

‘We are passing the above information along,
as quite a number of FM stations use a similar
system.

Underground Water Supplies

Do you know of any gadget on the market for

detecting whether there is water on property so
that one could drill?

MAUD E. HOWARD

New York, N. Y.
There is no "sure fire"” electronic device for
detecting underground water, aithough geo-
physical surveys may be employed to detect
the possibility that water exists.

POPULAR ELECTRONICS
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TELEVISION
RADIO
ELECTRONICS

Get the best!

Get National Schools’ SHOP-METHOD HOME TRAINING!

lStax’t now! Why wait around for that raise or promotion
that may never come? Get started now in high-paying
TV-Radio-Electronics! National Schcols’ SHOP METHOD
Home Training prepares you for success in a tap-salary
job or in your own business. You learn all three. .. Televi-
sion,Radio, Electronics...in one complete course, Gur Shop-
Tested lessons and manuais help you master all phases in
shortest possible time! Send coupcn. find out today!

MHY NATIONAL SCHOOLS LEADS THE FIELD

Located in the “Television Center’ of the world. our staff
is in close touch with latest developments and apportun-
ities. We give you personalized job placement zssistance.

[We also give gou confidential help with both technical and

Fj)ersonal problems relating to your training. We show

ou how to make Part Time Earnings as you progress.
'Whether you live 30 miles away, or 3,000, you will always
lbe pleased with our prompt, frisndly service!
LDRAFT AGE ? Our home training helps you achieve special-
ized ratings and higher pay grades if you go :in 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. Qr*‘write
your own ticket” in broadcast-
ing, manufzcruring,
and other special-
ized phases!

IS NO
OBSTACLE!

Send for
FREE LESSON!

FREE BOOK & SAMPLE LESSON
will convince you!
SEND COUPON TODAY!

| YOUR FUTURE
| IN RADIO
TELEVISION

November, 1955

YOUR AGE

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
world-famous technical e (A

- . 1L %
trade school. Now enter- ‘ . ;»['.H_[I f ”u l ﬁi‘h

ing our 50th year! PRI

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA
in Canada: 811 W, Hastings St., Vancouver, B.C,
¢ APPROVED FOR G. I. TRAINING
® BOTH HOME STUDY AND RESIDENT COURSES OFFERED

MAIL NOW TO OFFICE NEAREST YOU!
{mail in envelope or paste an pastal card)

NATIONAL SCHOOLS, DEPT. R2G-115
4000 SOUTH FIGUEROA STREET 323 WEST POLK STREET
LOS ANGELES 37, CALIFORNIA CHICAGO 7, ILLINOIS I
Please rush FREE BOOK, “My Future in Radio-Tele- I
vision-Electronics,” and FREE LESSON at once. I un-
derstand there is no obligation, and no salesmsn will call. I

©R

NAME BIRTHDAY 19
ADDRESS___.
CITY ZONE STATE

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

R b e e st
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HERSHEL SPECIALS

STERY PACKAGE
‘” New /I:";f ELECTRONIC PARTS

the slprise of yeul
rel 20 pounds of

/ Woith $40.00
brond new veable Govt

ow "'“ surplve

tor Noms, ot
e v ,.. .-mt port &
Sh-'» wv Save Tom ol

HI GAIN pyn,
MIKE KIT AMic

Uses ure, 1
ra
Electric Mix,, ';"wm" 2nd Western

for Hamgs, p,
A, C
:;c’ordlng Mnbll‘." $‘95
2 ~so
7500 cpg, Ca. 20

4, Rorary gwitches Diagram Furnleheq

L4}
Asso"dd 50
a5

1 5, RESISTORS

PHoTO ELECTRIC CELL

CE Vac,
¢ used .nux'ﬂ.pc,'"

vnd P
:|'gw ""'vl fo m::;::’

gare, "
Alarm s,’,f doon and

100 Assorted
1 chm/'O' At SVS

TYPE A 414" Dia.

TYPE A-10¢6-120 MC~
Antsano Type

TYPE B 4% Dio.
TYPE §-300. 1600 MC
Uses 3603 1wbe

These units moke
the finest tuners
for Ultra-high
frequency trons-
mitters, receivers,
frequency meters,
and oscillators.

TYPEC
2"
Dia.

-~

TYPE C~300 1000 MC
Chip tor Xtal Dot

uY
A outP
RC o lNSFORM“

p.p.6owES

amic Type

Cer
L
HONOGRAPH CRYSTAL

SBome
Sreciat

5249 GRAND RIVER

Détroit 8, Michigan

=%40i0 CO.

Phone TYler 8-9400"

[RVING
KOLODIN

Comments on
Diamond
Phonograph
Needles

g \\\‘/"- * <\ e St

“Only one materlal really suffices—(as a
phonograph needle) the diamond.
Nothing else matches it . . . anything else
may categorically be denied considera-
tion as . . . high fidelity.”
Music Editor, Saturday Review
Insist on a BRAND NAME DIAMOND

WORID'S (ARCENT
MaRUTACIUIBY
T of Diamowp STTUI

PIAY SAFE |
PLAY DIAMOND :

Far further information write to: Dept. PE, 42 St. Mary St., Yonkers, N. Y.

Powma Fower Radio Controlled

Garage Door Opener
\\\
/

Now, the newest, finest
Radio-Control Garoge
Door Opener styled in a
modern spun-aluminum
fixlure that beoutifies
garage interiors.

Convenience and safety
features galore — New
automaticshut-off, posi-
tive locking of door,

FCC authorized ra- ["'/_\_J X
! l__—_l POPULARLY

dio frequency . .
PRICED

iy hency - =
@%j ]‘/r*

qualities|
Write today for de-
scriptive literature.

made better!
* It's really simple to install . . .

gveryone <" one man can do it easily!
a“‘"d * Takes just an afternoon with
this ™ moder?® i common hand tools; no soldering.
‘onve'“e"‘e * Complete instructions assure
professional- type installation.
MAIL THIS COUPON FOR COMPLETE FACTS!

l 4727 N, DAMEN AVE.
‘Fm FW‘”"“"' CHICAGO 25, ILL.
[0 Please send FREE descriptive literature on your
GARAGE DOOR OPENER
[J Please advise name of your nearest electronic ports
distributor carrying your GARAGE DOOR OPENER

NAME = = = =
ADDRESS
I CITY. — — _STATE

POPULAR ELECTRONICS
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First Kit of Tools
and Parts sent

§ Only DELEHANTY gives YOU
a MONEY-BACK GUARANTEE!
No Risk! No Obligation!

| vopRevious TRamINe ¢, Immediately with. |
\

OR EXPERIENCE First Yraining Unit!

AD

YA TR

f b
= & 3
5 e (@

<4li\ 5.
R

...We Furnish ALL ™~
Your EQUIPMENT at No Extra Cost!

‘The DELEHANTY INSTITUTE

For nearly 50 years, there has been no finer name than DELEHANTY in
the entire field of Vocational Training! More than Half a Million students
have benefited by our Practical Home Study and Resident Courses. We
have developed a SHOP-TRAINING-AT-HOME METHOD that is SO PRACTICAL
and EFFECTIVE that it is unhesitatingly offered with an UNCONDITIONAL
MONEY BACK GUARANTEE!

e
[\ 3 o &
'.):f"; a‘. > : -] o
- “%Q

.‘g

FRESH, NEW, UP-TO-THE-MINUTE
TRAINING THAT INCLUDES NEARLY
400 PRACTICAL SHOP PROJECTS!

Perfected by o large staff of electronic experts,
engineers, technicions ond teachers with extensive
practical field experience. Entirely new and up-
to-date. Includes Ultra High Frequency, Color TV,
Printed Circuits, Transistors, Geiger Counters, High
Fidetity, and other last-minute electronic develop-
ments. You enjoy over 400 interesting and practi-
co! experiments in applied electronics during your
training with 15 Big Kits of Tools, Tubes, Parts and
Equipment that we furnish at NG EXTRA COST!

EARN EXTRA MONEY SOONER!

Because You get right down to business with prac-
tica! work from the very beginning you are able
to earn money quickly in spare time. By repairing
radios and electrical applionces for friends ond
neighbors you con actually earn the money to pay
for this unique Delehanty trainingl

In a Matter of Months You Can Be Ready
for GOOD FULL-TIME JOBS or ¢ PROFITABLE
BUSINESS OF YOUR OWN!

DELEHANTY |

OF TELEVISION

INSTITUTE

STUDY AT YOUR OWN PACE...
PAY AS YOU GO, AVOID DEBT!

DELEHANTY TRAINING is token ot your leisure
... Order each training unit only when you want
it. .. ALL UNITS AT ONE LOW PRICE. .. no time
payments to worry about...YOU PAY AS YOU
GO and YOU'RE NEVER IN DEBT...when training
is completed you owe nothing ond will own and

KEEP AS YOUR OWN PROPERTY
e 217 TV SET WITH 21” PICTURE TUBE « TOOLS
e SUPERHETERODYNE RADIO WITH ALL TUBES
o MULTITESTER-AMMETER-OHMMETER-VOLTMETER
« RADIO TELEPHONE TRANSMITTER e AUDIO
AMPLIFIER o OSCILLATORS ¢ MODULATORS  RF
AMPLIFIERS ¢ OTHER ELECTRONIC DEVICES
« REFERENCE LIBRARY IN HANDSOME LOOSE-LEAF
BINDERS 3

MAIL COuPO

N T .....

FREE 5655

KLer

NO

o[ Ns ostcaion:

1 Name

DELEHANTY INSTITUTE OF TELEVISION
115 East 15th Street, New York 3, N. V.

Please send me by return mail ycur Free Booklet ‘'How I

SALESMAN WIiLL CALL

Sy oub M ED S S MO B S me @Dy

PE 11-5]

1o Achieve Success in Television, Fodio ond Electronics.”’
This does not obligate me in any woy

AGE

ADDRESS.

APPROVED BY STATE OF NEW YORK

115 EAST 15 5T.,

November, 1955

NEW. YORK 3, N.

Y. CITYy

ZONE_.__ STATE

o w (PLEASE PRINT — Paste on Post Card c¢r Mail in Envelope) g ,a



HEADQUARTERS FOR

PoPULARE| CTRONICS

wiTs/

ARD TO GET PARTS FOR KITS -
WE HAVE THEM!

This regeneratlve two Transistor Radio has
given more than ample earphone volume on

repeatedly heard. Kit comes complete with
two transistors. Argonne transistor audlo
transformers. condensers, resistors. mason-
ite board, ete.; schematic dlagram plus 115

With the New Lafayette K'-89-Kit vou can
now bulld a self-powered, push-puil Class
~ ‘"B’' transistor. audlo amplifier for speaker
operatlon, having_a frequency response of
-800 eps. The Argonne Transistor
'.mnsl‘ormers were especlally designed for
transistor circuits. Kit comes complete with
transistors, push-pull lnput. and output
transformers chassis 3”x4”x1”, condensers,

NOTE: |npmlmpe
doace 1000 chms. For
high Impedance lnputs

With the Lafayette KT-71 you can now build
a stmple Transistor preamp !n a matter of

The complete unit is mounted on an aluminum
chassis size 3”x4”x1”. The Kit comes com-

WITH HIGH SENSITIVITY
VICTOREEN TUBE 1B85

Lafayette Gelger Counter Kit with High
Sensitivity Victoreen 1B85 tube, makes this
one of the most oulstanding kit buys In the
country. This tube is used only in the most
expensive equlpment. Easy to build. at only

broadeast stations located several hundred | Here Is an ideal low cost transistor pocket
miles away. When used with 80 ft. outside [ radio kit for students, hobbyists and the ex-
antenna well beyond 1000 miles have been erimenter, who desire to obtaln a practical

page book, showinz more than 50 practical lastic case size 3°x2”x1”, The 1N64 Crystal
transistor circuits and ‘’liow-to-do-it-In- lode is used as a detector, the transistor is
structions’ connected as a ' grounded cmitter amplifier.
KT-70 Complele Kit with Batteries This receiver with a 50 foot antenna and good
Net e 5% o pe——r 10.95 | ground will bring In good reception over a

matching tronsformer I3 Eeﬁislors. battery holders. etc., schematlc h which
ded  (AR-100); for iagram.
'::.:::; 1,!;',\" vie pree KT-69 Complete with batteries... Net 17.95 B,}(]?:,ﬁ“::nver““ons 3 hiou Uit e dec dRclian

TRANSISTOR POCK

New Miniature 365 mmf Varlable Condenser.

owledge of transistorized clrcults. The elr-

cult utllizes a Ferri-Loopstick and a_speclally

designed miniaturized 365 Varlable Condenser

permitting the entire recelver to be built in a
e

50 mile radius. The kit comes complete with
transistor, crystal dicde. battery holders, bat-
teries, condensers, resistors, plastic case, ete..

plus a 115 page book, Ao wing more than
50 practical transistor circults and How.To-
Do-It-Instructions.

KT-80 Complete Kit (less earphones)
1 Miniature Crystal Ear Recelver MS-111

TRANSISTOR TELEPHONE PICK-UP AMPLIFI

Utllizing One Transistor and Crystal Diode Detector with

ER KIT

TWO CAN LISTEN ON SAME PHONE CONVERSATION

&hone. Alsg serves as a high paln
amplifier feed Into a tape recorder, for
recordlng telephone conversations. Can also

e used as a portable ampllfier with crystal

desired. The circuit utillzes = transformor
coupled audio for high gain and two R.C,
coupted stages. Kit comes complete with 3

Packed Into a 214“x314”x1%4” plastic case.
This Two Transistor plus crystal diode radio
kit offers many surprises, utillzing a regener-
ative detector clrcuu with transformer coupled
audio stage,. gives ?rou high galn and excel-
lent sejectlvity. Puils in distant stations with
ease with more than ample earphone volume
Kit comes complete with two transistors.
crystal diode. loovstick. Areonne transistor
audio transformer resistors, condensers, plas.
tle case, etc, Including schematic and 1
strucuons

P

I],.u

hours. The overall result will be a noiseless, Transistors, Transistor Audlo Transformer, ’
humiless and virtually distortionless ampiifier. Condensers, Reslstors etc , and Plastic Case. 5,
Size: 2147 x 15" x 314" s

plete with two translstors condensers, re- KT-76 Complete Kit . . .Net 9,98 '
siftors.uba((‘t‘ery holders, batteries, etc., and MS-16 Telephone Plck Up ...... .Net 2.95

schematic agram. 1

KT-71 Complote Kit .. . Net 8.95. MS-72 Miniature Dynamlc Ear Phone .Net 1,95

a fraction of the price, of commercial
struments of this type. Just turn 1t on,
the high voltage switch and listen to the
- Kit_includes all parts. tube. carry-
ing case, 2215” and 112" volt Batteries
Complete {nstructions for quick assembly.
Shpg. wt., 112 1bs,
KT-75..... .. Net 14.95

KT-68 Complete kit with Miniature Dvnamlc
Earphones .. ..Net 13.75
Less Earphones . Net ll 80

CRYSTAL MICROPHONE
COMPARE IT WITH ANY MIKE
AT 2 to 3 TIMES THE PRICE

A quallty crystal Microphone for
PA systems, house recorders, etc

A new light welght
Dynamic Ear Phone.
Fits right into

the ear. Excel-
lent sensitiv-

MINIATURE
LRYSTAL MICROPHONE

use with
low gain amplifiers. Complete th(h
wt.,

Here's a typical La-
fayette gpecial for the
experimenter, student

= 5 ft. of shleld ble. Sh.
use or dealer, An extreme- 314" lbs. S PE: .
J with miniatire Lyr -sf?:l'“r‘;ﬁgfgpi"é?ﬂ; PA-24— in lots of 3, each 3.95 singly, each ... 4.25

¥ A setsﬁ the‘t:‘rm;z usea n honrllng alds T
aids, transistor pocket radios and other small appar. .
DC resistance 2000 ohm, im- e bR el TRANSISTOR Q
pedance 5000 ohm with 3 ft. e L e 455 KC I.F. TYPE 2N222
of plastic cord. Soncealed  locatlons. | gpeciaily designed for P-N-P

- rformance

MS-72 ... . Net 1.95 Eivas it jolnl \ersatﬂlty e tla'l:nssls;%r;eckl)xcuns hci)g;’v
MS-100 Impedance 8 ohm for Size om 18 tam, x | Wi o6 v 3 0 c

f'mported to save

Net 1,95

TRANSISTOR
TYPE 2N107

P-N-P

Silent Radio or TV viewing.

1.95

In lots of 10, each 79¢
Single, Each .. 89¢
- A

Drecnsxon resmtors.
microamp meter
AC-DC
0-1000
Ma: Resnstanco -10.
% 3347 x

124
blied complete mth ot faadl
21 Ibs.

eled D'A:sonva
turns on radio,

Automaticall
: ¥s. toasters, coﬁcc‘

televislon se
e ytegl[allve
100 SIXTH AVE.. PIANAEL 139 West 204 St
NEW YORK, N.Y. BOSTONMASS. | N0federaiSt.

Include postoge with order.

o]
13m". Sup
d_batt s._ Shpg. Wt
ii\vll'I I7Ea ’W’zw (,%mple te —
Singly, eo. 7.95

28

D,

Shp, 2
11% 1bs. ms.62, for llOV/60 Cy AC
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Data gcthered by radar operators, picket ships, radio contacts, efc.. are cisplayed
on vertical plotting boxrd which reveals an up-to-date picture of air activily.

NAVY’S ELECTRONIC

CLEARINGHOUSE

HILE MUCH has been said and written
about the capabilities of modern elec-
tronic military equipment, liitle has been
published on how the information that this
equipment gathers is coordinated, uniting
the fleet into a potent. striking force. Intel-
ligence gathered by detection equipment
must he assembled and displayed so that
intelligent decisions ¢an be based upon it.
The location where this takes place on a
Waval vessel is known as the CIC—“Com-
bat Information Center.” It is here that
the information is made available to re-
sponsible officers so that tactical operations
can be successfully directed.

Many of the details of this complex
“brain” of men and machines are highly
classified. Some phases of the operations
can be disclosed, however, indicating how
this maze of electronics enables the Navy
to assemble an efficient striking power.

Use of Radar

One of the keys to modern military war-
fare is radar. This “silent watchman”
guards the country’s security, and through
its “eyes” the entire course of events is
planned. but one mar peering into a radar-
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By E. D. MORGAN

How information is coordinated
at Combat Information Center
on Naval vessels, uniting fleet

into a potent striking force

scope is not enough to set huge naval forces
into action. This is accomplished through
the coordinated efforts of many highly
skilled men, and is based on data provided
by the CIC.

The information zathered by the radar
operator is displayed to others trained in
factical warfare through a vertical plotting
hoard. Each radar operaior relays by tele-
phone the range and bearing of targets in-
dicated on his scope while others plot the
Iocations on a large plastic screen. From
the complexity of X’s and O's on the board,
the movements of all aircraft in the area
can be followed.

29



Some of the information plotted arrives from other scurces.
Radar picket destroyers operate far out in advance of the fleet and
relay their findings by radio. AEW (Airborne Early Warning)
planes, patrol and fighter planes, also report over radio links. Here,
then, is where the pulse of any battle can be felt. Here is where
the entire network of radar, radio. and other electronic equipment
pools its knowledge so that the course of action can be directed.

How CIC Operates

Some highly specialized tasks are performed in CIC. If a group
of enemy planes is to be intercepted by carrier fighters, an operator
using a special radar display and radio transmission goes into action.
By maneuvering the fighters into an advantageous position, an
attack may be started before Naval pilots have even sighted and
fully ascertained the strength of the enemy.

Horizontal plotting boards like this one
are used to display a surface picture of the
area. Location of vessels enables ma
neuvering tactics to be decided. Naviga
tion and heavy bombardment problems
are also directed from the displayed plot.
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Especially equipped AEW planes extend radar coverage far beyond the horizon.
The plane at left, a modified Lockheed Constellation, has a large radome hump
top and bottom for carrying the powerful radar equipmeni. Radar fixes on
known landmarks enable CIC personnel to direct heavy bembardment attacks
on pariicular targets even with poor vislbility and in treacherous waters. Photo-
graph at bottom of page shows a Naval destroyer, outfitted with long-range
radar, which can operate ahead of a task force to warn of impending attacks.

If enemy planes escape the fighter
attacks, CIC personnel, kept informed
by their radar pictures, prepare anti-
aircraft defenses for action. Many of
these gun batteries are controlled by
very accurate, short-range radar
transmitters of their own. It is the
job of CIC tao direct this fire-control
radar onto the proper target. If there
are simultaneous attacks, the targets
are  shared amorg the different gun
batteries or even different ships to
insure that nore are unoppcsed.
While all of this is taking place,
additional data centinues to flow into
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This photograph of the main battery plotting room was taken on the USS Missouri
in Korean waters. Carrier-based fighters depend on CIC information to intercept
enemy planes before they can reach and damage the fleet. Accurate gunfire is
directed from here on targets kept under surveillance by radar and CIC plots.

CIC. The plots are kept up to date and
forces are deployed in the most efficient
manner. Surface search radars continually
provide data on the location of both Navy
and enemy vessels. This information is also
kept on plotting boards, usually horizontal,
so that surface maneuvers can be coordi-
nated. If a heavy bombardment attack is
being made, it is the CIC which must de-
termine the target’s range and bearing by
radar when it is not visible from the
bridge. Through these accurate plots, fire-
power can be concentrated on specific tar-
gets and kept there, even while Navy or
enemy ships may be rapidly maneuvering.

Sonar information feeds in by phone
from the sonar operators, and enemy sub-
marine searches and attacks are plotted
here. Maneuvering in enemy coastal waters
is often directed from CIC using radar and
sonar fixes on known landmarks, thus in-
suring the exact location of the fleet. In
this way, shore bombardment can be con-
centrated on a certain location and treach-
erous waters can be navigated without run-
ning aground.

Thus, CIC provides the link between the
electronic wizardry of the nation and the
powerful combination of men, ships and
planes that fight battles.

<&
* e

Seated at a console. the
radar operator relays tar-
get data by telephone so
that the rest of the fleet
may be keptinformed. The
small square scope at
top of console is called
an A Scope, and the large
round cathode.-ray tube he
is peering into is a PPI—
Plan Position Indicator.

<
*¥e
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Third article in series describes

correspondence schools and their

programs of very useful training

- \
v o=

RAINING acquired by spare-time study

in the privacy and quiet of one’s home
has proven a boon for thousands who have
wanted to advance themselves but who
couldn’t, for any of a number of reasons,
attend school. With the steadily increasing
demand for trained personnel in electronics,
the type of training known as “home study”
or ‘“correspondence course” has taken on
new importance. For the men or women
already employed—either in electronics or
some other field—who can devote a few
hours weekly to study at home, this type
of training affords vast opportunities to get
ahead.

Few people realize the extent of home-
study education. According to recent fig-
ures, approximately two million persons
throughout the world are studying by the
correspondence method. This type of edu-
cation has a long and venerable tradition,
dating back to the days of the Roman
Empire and the middle ages. There is little
new in the idea of home study. What is
new, and quite remarkable, is the superb
manner in which the profession has organ-
ized itself to teach successfully to large
numbers of people the complexities of a
field as intricate and varied as electronics.

Modern home study, as practiced by lead-
ing technical schools, involves carefully
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By NORMAN EISENBERG

Feature Editor

prepared texts, specially designed kits, con-
scientious grading of students’ work, con-
tinuous contact between the institute and
the trainee, and excellent guidance and
placement facilities. The home-study meth-
od today can train a man at home in d.c.
fundamentals as well as in the construc-
tion of a color television receiver. With
their remarkable facilities, skilled full-time
staffs, spccial instructional aids that—in
some cases—even include movies sent to
the trainee, the correspondence schools of
today can boast a proud record of achieve-
ment in realistically appraising the needs
of industry and then setting about to help
fill those requirements.

Advantages of Home Study

Home study is the logical answer for
thousands who either want to get started
on a new career, or who need a “little
extra study”’ to advance themselves within
their chosen field. One of the best things
about it is that, in effect, the school comes
to the student. Everything needed is sent.
Often this involves expanding an already”
existing workshop or home-hobby facilities.
Or it may imply embarking on a new home
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Correspondence schools maintain permanent staffs to prepare material used by home-study
trainees. Other stalf members grade students’ papers and answer all queries by mail.

activity, with untold discoveries and the
joy of accomplishment yet to be realized.

Beyond this personal aspect of home
study is its potential dollar-and-cents value
in terms of the trainee’s eventual value on
the job market. No person who has suc-
cessfully completed a home-study course
need feel any qualms about listing this
training as part of his qualifications for a
job. Correspondence school courses are
recognized and accepted by industry as
sufficient evidence of required training.

There are other advantages, unique to
home study, that might well be considered
by the prospective student. One of these is
the obvious factor of time convenience. A
student can begin his course of study when-
ever he is ready, without reference to for-
mal semester schedules. Often this factor
ties in nicely with his present job needs and
budgeting. Then, too, “class” can start
whenever convenient for the student—in
the evening, or on weekends, etc. Com-
pletely on his own in this respect, the
trainee may spend as little or as much time
as he wants to on a particular phase of the
work, connecting and reconnecting a given
circuit until he knows it by heart. He can,
effectively, lengthen or shorten any lesson
to suit his own needs. Also, such events as
bad weather or illness, etc., need not keep
a correspondence course trainee from his
studies.

Inherent in the home-study method is the
development of good work habits on the
part of the trainee. He cannot *“coast
along,” anonymously, and hope to pass. He
must “prove” himself—in writing-—in order
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to qualify for the next lesson and ulti-
mately earn his certificate or diploma. He
must master each principle before going on
to the next. This element, plus the writ-
ten record he accumulates of his work and
the instructor’'s written comments on it,
will go a long way in building habits and
procedures that should prove valuable in
any future line of work.

And, as Mr. G. O. Allen, vice-president
of the Cleveland Institute of Radio Elec-
tronics, points out: “. . . the home training
method . . . does not disrupt the economic
and social life of the trainee or the em-
ployer. . . . A man can continue to work
on a regular basis and study in off hours.
Earning capacity is unaffected and produc-
tion time is not lost. . . . Your school is
as close as your mail box.”

Among the more tangible items that a
student receives are tools and components
ranging from a soldering iron to a signal
generator, from a table model radio to a
color television receiver. Naturally, the
cost varies with the material supplied.
Where hand tools are furnished, the stu-
dent can expect the cost of the course
to be proportionately higher than a course
in which such tools are not supplied. In
any case, costs are fair and not exorbitant.
Moreover, the components and tools are
bona fide equipment representing the best
standard commercial practice. Kits are
complete, with no “tie-ins” or “sales hooks”
that require the student to spend additional
money in order to complete a given unit of
work. As a matter of fact, schools are
enjoined—by law and other influences—
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to maintain the utmost honesty and integ-
rity in living up to their claims and agree-
ments made with students.

Behind the Scenes

Many trainees and prospective students
have wondered: wkat goes on at the other
end of the postal route? Is the home-study
school more than just another post-office
box number?
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Kits sent by schools often incorporcte the
most advanced circuit-building techniques.
In the one shown above, special diagrams
and connectors enable the novice to wire
rmore than 300 differert construction jobs.

From kasic kit to complete television re-
ceiver, the range of electronic construc-
tion that may be accomplished at home is
almost limitless. Step-by-step instructions
and diagrams accompany each project.

The extent to which modern home study has
advanced is suggested by the use of such
aids as a movie projector, shipped to the
student’s home Ior use at his convenience.



School sends parts and in-
structions; trainee builds
and tests TV receiver. The
printed lessons help coordi- |
nate theory and bench work.

Young Sharon Pakinas, of
Bothell, Wash., became a
licensed ham after passing
FCC exam. She studied
lessons sent to her father.

For

The answer is an emphatic “Yes!”
example, the Home Study Department of
RCA Institutes, Inc., maintains a full-time
staff of technical and clerical personnel in a
modern office building. The setup here is
representative of the excellent practices in

most schools. One group of writers and
editors prepares lessons, while a staff of
draftsmen works on diagrams and schemat-
ics to be included. An artist lays out the
pages which are varityped or printed.
Pages are then reproduced, collated and
packaged for mailing.

In the meantime, the equipment to be
built and studied has been designed and
prepared in kit form. All parts have been
received, inspected, and allocated. Final
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packing and mailing is, in itself, a major
operation requiring a special work area,
equipment, and a trained staff.

But all this is only one aspect of what
goes on behind the scenes at a correspond-
ence school headquarters. Continuous con-
tact with students is maintained by a spe-
cial instructional staff which teaches, in
effect, by remote control., All written work
submitted by students is thoroughly
checked by specialists, usually assigned to
given portions of the course. Mistakes are
corrected; weaknesses in the student’s con-
cepts or their presentation are pointed out;
and the over-all submission is graded by
standard educational methods. All ma-
terial is then returned to the student to
keep as part of his permanent record and
information file. If he has passed that
particular phase of the work, he is so
advised and may advance to the next sub-
ject. If he has failed, he has the opportuni-
ty to go over his mistakes and try again.

At any point along the way, the student
may-—by mail—request additional help, ask
questions, raise points for clarification, ete.
To do this, of course, requires that the
trainec put his problem in writing, often
accompanied by his own drawing of a par-
ticular schematic diagram. This enforced
method of asking a question has a peda-
gogical value all of its own, for it neces-
sitates that the student analyze the prob-
lem well enough to be able to phrase an
intelligent question about it. It has often
been shown that the ability to ask a ques-
tion intelligently is half the battle of learn-
ing the answer. All such requests are han-
dled speedily by the school’s staff, with the
correct answer on its way back to the
student in the next mail.
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Directory of Home-Study Schools

Advance Training
5944 N. Newark Ave.
Chicago 31!, lIL

American School
Drexel at 58th
Chicago 37, I,

Canadian Institute of Science & Technology.
Lid.
263 Adelaide St. W,
Omntario 1, Canada
or
590 Century Bldg.. 412 5th St.. N. W,
Washington, D. C,

Capitol Radio Engineering Institute
3224 16th St.. N. W,
Washington 10. D. C.

Central Technical Institute
17th & Wyandotte St.
Kansas City 8, Mo.

Cleveland Institute of Radio Electronics
4900 Euclid Av=.
Cleveland 3, Obio

Commercial Trades Institute
1400 Greenleaf Ave.
Chicago 16, I1l.

Delehanty Schonl of Television
111-117 East 11th St.
New York 3. N. Y.

DeVry Technical Institute
4141 Belmont Ave.
Chicago 41, 1Il.

Grantham School of Electronics
6064 Hollywood Blvd.
Hollywood 28, Calif.

International Correspondence Schools
Box 2951
Scranton 9, Pa.

National Radio Institute
16th and U Streets, N. W,
Washington 9, D. C,

National Schools
4000 S. Figueroa St.
Los Angeles 37, Calif.

or
323 West Polk St.
Chicago 7, Ill.

Progressive Electronics Institute
Box 543
Akron 9, Ohio

RCA Institutes. Inc.
Home Study Department
350 West 4th St.

New York 14. N. Y.

Radio Television Training Association
52 East 19th St.
New York 3. N. Y.

Sprayberry Academy of Radio
111 N. Canal St.
Chicago 6, Il

United Television Laboratories
3947 Park Drive
Louisville 16, Ky.

Video Specialties
4570 E. Firestone Blvd.
South Gate, Calif.

The schools listed above offer home-study courses in electronics and allied
fields. For specific information, write directly to the school concerned.

High Standards Maintained

Prospective  students are carefully
screened before course assignments are
made. It must be determined whether the
student is to take a beginner’s course or
an advanced course; whether his interest
is in television servicing or industrial elec-
tronics; whether he needs groundwork in
mathematics or in circuit fundamentals;
if he wants to prepare for an FCC license
exam; and what he hopes to get out of his
studies.

Standards of acceptance and instruction
are high, in keeping with the schools’ two-
fold responsibility to the student as well
as to industry. The courses taught are
well standardized-—-both in content and
methodology—as a result of official and
quasi-official supervision from government
bureaus, industrial contacts, and an asso-
ciation of the schools themselves. In many
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areas, the activities of home-study schools
are regulated by the Department of Edu-
cation of various state governments.
Then, there is the National Home Study
Council. This is an association of various
correspondence schools, organized to pro-
mote business ethics and educational stand-
ards in the field. The Council has estab-
lished standards for the contents of courses,
sales and advertising practices, and per-
sonnel and equipment used by the schools.
Of special interest to the prospective stu-
dent is the fact that most of the provisions
of the “Trade Practice Rules for Private
Home Study Schools,” approved by the U.S.
Federal Trade Commission, are written in-
to the code of standards of the NHSC.
These rules forbid schools to make false
or misleading statements; they assure that
certificates and diplomas issued to students
(Continued on page 105)
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G.E. Ham Award Nominations
Open until Jan. 3, 1956

THE FOURTH ANNUAL SEARCH for the “Ham
of the Year” is under way. This award is
sponsored by the General Electric Com-
pany and is popularly referred to as the
Edison Award.

The purpose of the award is to impress
upon the general public the notable work
performed by radio hams during 1955.
Previous awards have been given to a ham
who maintained communications during a
tornado, another who relayed messages and
traffic from isolated Arctic outposts, and
last year to a school teacher whose spare
hours were devoted to Civil Defense.

Judges of the award recipient this year
include several national figures. Nomina-
tions are made by mail and must be post-
marked not later than January 3, 1956. Offi-
cial rules are available from the Edison
Award Committee, Tube Department, Gen-
eral Electric Co., Schenectady 5, N. Y.

Fire Box Telephone Alarm

OMAHA, NEBRASKA has begun to replace
the old familiar red fire alarm box with a
direct telephone connection to fire alarm
headquarters. Field-tested by the Bell
Telephone Laboratories, this system will
also soon be used in Indianapolis, Ind., Mi-
ami, Fla., Syracuse, N. Y., and Sioux Falls,
S. D. Fire box telephones will enable fire-
men and policemen to talk directly to a
person at the scene of the alarm.

In a typical installation, the telephone is
mounted in a brightly painted cast-alumi-
num housing. Lifting the telephone from
the hook will flash an alarm signal to the
operator at alarm headquarters. Each sig-
nal will automatically register the location
of the box in case the person spreading the
alarm is too excited to speak. Whenever
necessary, the operator at alarm head-
quarters can switch the call directly to
police headquarters.

U.H.F. Tetrode Transistor
Works at 1000 Mc.

AN IMPORTANT PROBLEM in the operation
of transistors at radio frequencies appears
solved with the introduction of the ‘“junc-
tion tetrode” transistor by the Bell Tele-
phone Laboratories.
- Previous transistors
- have been of the
“triode” or three-
element nature. Ad-
dition of a fourth
~ element enables op-
. eration up to the
1000-mc. band.

The size of the
new transistor can
- be seen in the photo-
. graph. The wires
supporting the ger-
manium bar are
made of gold and are less than half as thick
as a human hair. This uncased transistor
is for experimental work. —30—

The Antenna Was There—But The Receiver Was Not

THaE Snyder Manufacturing Co. has an-
nounced that not all homes with television
antennas on the roof have a TV set in the
living room. Likewise, not all automobiles
with radio antennas have auto radios.

A year-long survey has been completed
by Snyder’s distributors and field men. It
was discovered that out of every 100 homes
with TV antennas visible on top of the roof,
7.3 have no working TV set. Of 100 auto-
mobiles inspected by Snyder, approximately
12.1 do not have radio receivers.

Non-working TV antennas were attrib-
uted to home owners who put up cheap an-
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tennas to give the impression that they
owned TV sets. Some families (about twa
out of every 100) owned TV sets that went
bad and had not been repaired. One family
out of every 500 explained that they were
anticipating color TV and had not installed
a black-and-white receiver to go with their
antenna.

As for the 12.1 cars with “phony” car
radio antennas, the Snyder survey indicat-
ed that virtually all such motorists were
putting up a false front. To meet this de-
mand (?), the Snyder Co. will soon market
a “Tenna-Phony.”
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Germany Tests “'lonophon”

THE Telefunken Company, Hanover, Ger-
many, has acquired the rights to develop
the M. S. Klein “Ionophon” loudspeaker. In
this loudspeaker, the air cushion usually
surrounding the speaker cone is instead
ionized by a high-voltage coil. The ionized
air is then modulated into audible sounds.
Reproduction is claimed to be more natu-
ral and more precise with an absence of
speaker resonance.

“Ionophon” speakers manufactured by
Telefunken will be designed for high-qual-
ity audio installations and movie theaters.
One of the first speakers is pictured above.
The close-up view shows the high-voltage
Tesla coil used to ionize the air in the small
fixture at the top right. The other view
shows the horn flare that spreads the
sound over a wide angle.

U. S. Navy Tests Radio-Controlled Helicopter

e A REMOTE CONTROL HELICOPTER, the world’s
first successful model of this type, has been
developed by the Kaman Aircrajt Corpora-
tion. Designed for the U. S. Navy, the mod-
ified Kaman HTK-1 has been flying for
more than a year and has over one hundred
hours of R/C operation.

Command signals are transmitted by ra-
dio from a ground operator whose controls
resemble those in the plane. Systems for
flying fixed-wing airplanes have been in use
for some time, but this is the first time
the peculiar problems of helicopter opera-
tion have been overcome.

So far, all flights have been limited to
the visual range of the ground operator,
as seen in the photo.

New Zenith Radio Permits Use of Headphones

ZENITH Radio Corp. is now making available to the gen-
eral public an adaptor package which will permit head-
phones to be connected to table and clock model radios.
The adaptor is being sold with wiring instructions. Attach-
ment to a clock radio can he made by the average indi-
vidual in a matter of minutes.

Accessories available at slight extra cost include a set
of double phones, a single headphone unit, or an 8-foot
twisted cord that is designed to plug into the earpiece.

It will be recalled that Zenith pre-
viously developed a similar “private
listening” accessory for television
receivers. The radio adaptor will en-
able those with a hearing deficiency
to enjoy radio programs without fear
of disturbing the remainder of the
family. Hearing-aid earphones can
be directly connected to the adaptor.
Suggested retail price is said to be
about $2.50. —30—
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“Snooper” Finds Line Breaks

TELEPHONE LINE TROUBLES are detected
automatically by the “Snooper,” an elec-
tronic device invented by two California
engineers employed by the Pacific Tele-
phone and Telegraph Company.

This device is connected to a central
network from which it sends electronic im-
pulses along the lines. A potential break
or weak spot in any line causes a break in
the impulse. This, in turn, activates a ma-
chine which punches out the approximate
location of the “trouble spot.” Telephone
repair crews then know where to find the
trouble, and can repair it before an actual
breakdown occurs.

The “Snooper” is so sensitive that it will
ferret out tiny holes in telephone cables
nibbled by the so-called “cable bug,” a tiny
insect which chews up lead sheathing
around underground cables. It will also
discover and report bullet holes in over-
head wires, caused by hunters who aim at
birds sitting on telephone wires—and miss.
During the winter, the machine is par-

Antenna Housed Inside Globe

FINE PERFORMANCE and unique design are
incorporated in the “Globe-Tenna”—an in-
door antenna
built inside a
handsome 12"
globe. Rotating
the globe by
hand finds the
best position of
the antenna for
optimum recep-
tion.

The antenna
is a triple loop
or modified halo
type. Recom-
mended for u.h.f.
and v.hf. tele-
vision, as well
as for FM radio
reception, it is claimed by the manufac-
turer to outperform any other indoor-
style antenna. The antenna lead-in has a
three-way clamp for easy connection to any
set. The globe itself is an authentic, full
color map of the world, mounted on a
polished brass base which will not mar any
furniture surface.

Available at parts distributors and deal-
ers, the “Globe-Tenna” (Cat. No. A-9265)
nets for $19.95. Additional information may
be obtained from the manufacturer, Telco
Electronics Mfg. Co., division of General
Cement Mfg. Co., 919 Taylor Ave., Rock-
ford, Il
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ticularly useful in spotting “wet weather”
trouble, where water has secped into the
wire or cable through its protective heavy
fiber and plastic sheathing.

Inventors of the ingenious “Snooper’” are
Roger Plyer of Mountain View, Calif., and
William Jensen of Santa Clara, Calif. 30—

Miniaturized Hearing Aid

A COMPLETE ONE-UNIT three-transistor
hearing aid which can be worn entirely in the
car has been announced by The Dahlberg
Co., Golden Valley, Minneapolis, Minn.
Known as the “Miracle-Ear,” the tiny in-
strument weighs less than half an ounce
and is about the size of a lady’s earring. It
eliminates the need for a separate cord
and receiver, and enables the user to hear
at normal ear level.

Telephoning, too, is simplified. Using the
new aid, a person can hold the telephone
receiver right at his ear, as in normal hear-
ing. In addition, the aid can be put on or
taken off like a pair of glasses and carried
easily in pocket or purse.

The three microscopic transistors are
used in conjunction with a power cell no
bigger than a button. In the photograph,
the new hearing aid and its component
parts are shown beneath two current
models that employ cords and separate re-
ceivers. For additional information on price
and availability, write directly to the man-
ufacturer mentioned above. 30—
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General Electric
opens new vistas

in TV tube design

® » ® ®» »

RADICAL new concept in radio receiv-

ing tube design has been announced by
the General Electric Company. It is the
“micro-miniature” ceramic radio tube.

This tube has been primarily designed
for u.h.f. TV receivers. It will enable am-
plification of microwave signals to strengths
heretofore impossible with vacuum tubes
of metal and glass construction. Transis-
tors are not capable of operating efficiently
at these frequencies.

To be known as the 6BY4, this tiny
micro-miniature tube will soon be made
available to the general public and to
manufacturers of television receivers. The
latter are being urged to adapt it to their
present receivers and thus permit many
people in u.h.f. TV areas to obtain as good
TV reception as is possible in metropolitan
v.h.f. TV zones.

The 6BY4 tube is classified as a triode.
Preliminaryratings indicate that production
models will open new horizons in terms of
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Micro-Miniature Tubes

At top of page, James E. Beggs of the
General Electric Research Laboratory
holds a miniature ceramic vacuum tube
designed by him and a group of his asso-
ciates following extensive research. The
photograph below shows various mile-
stones in radio and television receiving
tube development: at left is a comven-
tional glass type with a plastic base, in
the center is a miniature-type tube. and at
right is the ceramic micro-miniature tube.
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noise figure, extreme operating tempera-
tures, miniaturization, and ruggedization.
Physically, the tube is three-eighths of an
inch long and five-sixteenths of an inch in
diameter. It is made of white ceramic and
titanium rings sealed togcther instead of
the usual glass bulb which encloses the
elements of common vacuum tubes.

Although this first version of the micro-
miniature tube is designed for television,
there are indications that the amazing
heat-resistance of the ceramic jacket will
be important for other uses. Such a tube
will operate while glowing red hot at a
temperature near 1000° Fahrenheit. This is
far beyond the point where glass melts. It
approaches the temperatures found in jet
engines, guided missiles, and perhaps even
man-made satellites.

Mechanical design of the 6BY4 will be
more compatible with the automatic manu-
facture of vacuum tubes than conventional
glass or metal receiving tubes. The ex-
treme small size has necessitated great
precision. At the same time, the “in-line”
construction permits ready adaptation to
- nid automation principles.

Use of the micro-miniature ceramic
/ GRID RING 6BY4 will give a noise figure of less than
=% 9 db and a power gain of 15 db at 900 mc.
| : T The transconductance has been measured

ANODE

REFERENCE PLANE

CYLINDER at 6000 micromhos with an amplification
2 O cattiootlding factor of 100. Required plate voltage is
E\ - — about 200 and the heater operates at 6.3
—_— \ volts and 0.4 amp. The 6BY4 is best suited
L | to grounded-grid service because of the

i parallel-plane construction with micro-

spacing between elements. —30—
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HEATER
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G-E MICROMINIATULE CERAMIC TUBE, TYPE 68Y4
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At the upper left, a G.E.
technician examines the
parts of the 6BY4 micro-
miniature tube through
the use of a shadow-
graph. This optical com-
parator brings the parts
up to a size reasonable

HEATER
BUTTONS

&

'/, to the naked eye. The
/ e diagram at the center is
HEATER a cross-section view of the

CATHODE surronr*_g 6BY4. Individual pieces

iy _ CYUNDER of a ceramic 6BY4 are

¢ - ANODE | Rl shown in the bottom
S"m_SU“[o\&! A - view. The extreme sim-
| CATHODE hy - plicity in constructing

'VR'_N.G sg,‘_'::;;‘,& such tubes is obvious

Rl 5 from this latter view.
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42 POPULAR ELECTRONICS



CONOMY of operation is featured in
this little radio receiver. As it con-
sumes about the same amount of power as
an electric clock, continuous operation is
practical. Maintenance cost should be
negligible, for it has only one tube to wear
out and the balance of the parts are op-
erated at such a small fraction of their
ratings that they should never require
replacement.

This receiver is capable of providing
ample sound level to fill a living room, but
its power is limited so that it cannot be
used to annoy one’s neighbors. A measure
of its performance is daylight loudspeaker
reception of the major Chicago stations, 100
miles distant, using 12 inches of antenna
wire.

Low power consumption allows the unit
to be built into the wall or a piece of furni-
ture without providing ventilation. Built
into the headboard of a bed, it makes an
excellent slumbertime radio, for it needn’t
be turned off. Inclusion of a phone jack
allows private listening with headphones.
The addition of a phono jack and switch
will permit moderate reproduction from
an inexpensive record player.

Circuit

The circuit diagram is shown in Fig. 1.
A stage of radio frequency amplification, a
germanium diode detector, and a stage of
audio frequency amplification are em-
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REFLEX

RECEIVER

By SERGE L. KRAUSS

Loudspeaker operation with but
one tube is obtained by using
the tube for both radio and

audio frequency amplification
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SPEAKER
PHONO CONNECTION

Cl, C6—Two-gang tuning capacitor, 365 uufd. per
gang {approx.)

C2—56-pufd. mica capacitor

C3, C5--0.05-ufd., 200-volt tubular capacitor

C4—0.001-ufd., 400-volt tubular capacitor

C7—100-pufd. mica capacitor

C8, C39, C10—20-40-20 ufd., 150-150-25 volt electro-
lytic capacitor

CRI—Type IN34 crystal diode

J1—Closed-circuit phone jack

J2—Phono jack

Ll1—Ferrite core antenna coil (General Cement
8866)

L2—Shielded r.f. coil (Meissner 14-2437)

Rl—2.2-megohm, Vi-watt resistor

R2—100-ohm, Va-watt resistor

R3—I-megohm volume control with switch S1

R4—1000-ohm, l-watt resistor

S1—S.p.s.t. switch (on R3)

S2—S.p.d.t. switch

Speaker—6” permanent magnet speaker (any con-
venient size is satisfactory)

SRI—65-ma. selenium rectifier

T1—Power transformer, 125 v. @ 15 ma., 6.3 v. @
0.6 amp. (Stancor PS-8415)

T2—OQutput transformer, 25,000 ohms to voice coil
(Merit A-2937)

VI—Type 6AUS6 tube

1—7-prong miniature socket

1—Chassis, 1Yy x 81" x 37

l—Line cord and plug

1—S8ingle-lug tie_ point

Misc. screws, solder, metal shields, etc.

Catalog price of parts, approx. $15.00

Fig. 1. Schematic and parts list. Head-
phone and phono corinections shown at right.

ployed. The same tube, a 6AUS, is used for
amplifying the signal at both radio and
audio frequency. Sensitivity of the receiver
is directly related to the transconductance
of this one tube, which might bring to mind
the use of such “hot” tubes as the 6ACT,
6AHS6, ete. Unfortunately, the much higher
grid-to-plate capacity of these tubes results
in regenerative instability that can only be
controlled by cathode degeneration which
lowers the effective transconductance.

The receiver circuit functions in the fol-
lowing manner. After the r.f. signal is
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picked up by the antenna, it is fed through
capacitor C2 to the grid of the 6AU6, where
it is amplified and applied to the primary
winding of the r.f. coil L2. Detection of the
r.f. signal induced into the secondary of L2
takes place in CR1, a crystal diode, with
the resulting audio signhal appearing across
volume control R3. This audio signal is im-
pressed on the grid of the 6AU6 through re-
sistor R1, amplified, passed through the
primary of the r.f. coil L2, and impressed
on the primary of the loudspeaker output
transformer 72. The signal induced in the
secondary is applied to the voice coil.

Amplification of both radio and audio
frequency signals by a single tube is made
possible by the discriminating action of
coupling capacitor C2, r.f. coil L2, and by-
-pass capacitor Cj. Capacitor C2 passes r.f.
signals' readily but does not appreciably
shunt the audio signal impressed through
resistor R1. The r.f. coil L2 is relatively
immune to the audio frequency signal that
is conducted through it to the speaker out-
put transformer. Capacitor C} bypasses
the r.f. signal. This type of circuit is gener-
ally called a reflex circuit, a very popular
type in the early twenties when tubes were
both expensive and inefficient.

Components

The ferrite core antenna coil-—sometimes
called a “loopstick”—has a high @, and with
a foot or two of antenna lead is very effec-
tive in picking up signals. This type of
antenna circuit is almost non-directional,
especially if the antenna wire is mounted in
a vertical direction. Such an arrangement
is excellent for a built-in installation where
the antenna wire may be simply dropped
down the wall between the studs. For a
table or portable receiver, one of the tele-
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Pictorial diagram demonstrates how various componenis dare interconnected.

3-WIRE CABLE \\

TO SPEAKER

scoping sections of a “rabbit ear” TV
antenna makes an excellent collapsible an-
tenna and allows the receiver to be enclosed
in a metal case if desired.

Sensitivity of a speaker is related to the
magnet, cone, and voice coil size. Generally,
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the larger the magnet and cone, and the
smaller the voice coil, the more sensitive
will be the speaker. A standard 6” speaker
with a 1%-ounce magnet (Utalh SP6C) was
used on the model. The output transformer
should reflect a plate load of 25,000 to
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Fig. 2. Above-chassis
view shows location
of the major compon-
ents. Note shield over
one section of the tun-
ing capacitor, and the
three-wire cable to
the speaker (right).

50,000 ohms. Being a pentode, the 6AU6
acts in a manner similar to a constant cur-
rent generator, so power output is very
nearly proportional to the reflected load,
and doubling the load practically doubles
the power obtained from the same signal.
The model shown uses a standard 25,000
ohm-to-voice-coil transformer, Merit A2937.

The power transformer is of the type
commonly used in TV boosters and con-
verters. These transformers are avail-
able new in standard brands, but one might
he salvaged from a second-hand TV boost-
er. If the transformer being used has a
separate filament winding, connect both the
top end of the high-voltage winding and the
ungrounded filament lead to socket ter-
minal 3.

Chassis Layout

Chassis layout for the receiver is quite
simple. Figure 2 shows the placement of
the major parts. Good parts arrangement
gives dual results, for it assures stability of
operation and cuts down on the amount of
wiring. In this simple receiver, wiring is
reduced to a minimum.

The model was built on a 134" high by
6%"” long by 3" wide chassis, available as
ICA 29080 if the builder prefers to purchase
it ready to drill. The two-gang variable
tuning capacitor will probably require
mounting hardware. Either spade bolts, as
used on the model, or simple brackets made
from tin plate (metal from a food can) will
be adequate.

The method of mounting will have to be
determined before the chassis drilling can
be laid out. All parts can be mounted with
round holes except the r.f. coil. A 134”-
square opening should be drilled or filed
out, leaving two ears or tabs for the coil
shield mounting spade bolts. A wire [rom
the variable tuning capacitor rotor wiper
or center shield to the r.f. coil is needed to
avoid regeneration, and should be attached
before mounting the tuning capacitor.
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If the tuning capacitor center shield does
not project well beyond the, frame, a divider
strip made from tin plate should be sol-
dered in place before mounting it. This
strip should extend the center shield to the
chassis to cut off any coupling between the
two stator connection terminals. The small
metal shield cover over the top of the front
tuning capacitor section and trimmer is
conveniently installed at this time. A hole
in the shield gives access to the trimmer
screw. Spot-solder the rotor wiper to the
shield at one point.

The seven-contact miniature tube socket
should have a tubular shield eyelet in the
center. Either a molded or wafer-type
socket may be employed, but a wafer-type
socket with a grounding strap between the
eyelet and one of the mounting holes- as
used in the model-—climinates a wire.

Use a Bakelite insulating disc for mount-
ing the filter capacitor. The tin-plate shield
under the chassis separating the tube
socket from the r.f. coil should be fitted
before wiring but not installed until after
wiring. Rubber grommets or smooth eye-
lets are recommended for the power trans-
former wire holes in the chassis. The out-
put transformer should be mounted on the
speaker. Primary wires will have to be ex-
tended. Include an extra wire for ground-
ing the speaker frame to the receiver
chassis.

Wiring

Wiring is probably best started with the
line cord, switch, and power transformer,
then the heater wiring to the tube socket,
the rectifier, filter capacitor, resistor, and
wires to the tube socket. Wires from the
tuning capacitor to the r.f. coil should be
short and dressed near the chassis, as
should the capacitor C2. Speaker leads are
installed next, followed by the resistors and
capacitors.

The germanium diode is susceptible to
damage from soldering heat. leave the
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Under-chassis view
shows placement of
components not indi-
cated in Fig. 2. The
strip of tin at left
center is the “losser”
shield discussed in text.
Speaker cable is at left.

leads full length but coil them, corkscrew
fashion, so that the diode just spans the
distance between the coil and volume con-
trol terminals. Tin the ends gingerly, let
them cool, then solder in place with a quick
touch of the iron. Be sure the cathode or -
end is attached to the coil terminal.

Mount the antenna coil to the tuning ca-
pacitor with the bracket accompanying it.
Remove the short piece of antenna wire
attached to one terminal of the coil, and re-
place it with two feet of hookup wire,
hitched around the bare coil form near the
bracket. Conneet this same terminal to the
tuning capacitor stator terminal. Connect
the other coil terminal to the mounting
bracket.

Using the Receiver

When the receiver is completely wired,
adjust the core on the antenna coil so that
it is about flush with the end of the coil
form. Loosen the rear trimmer on the
tuning capacitor until the spring does not
touch the mica separator. Separate the
antenna and speaker wires, and turn on the
switeh. It should now be possible to tune
in local stations.

Select a station near the minimum ca-
pacity setting of the tuning capacitor. Ad-
just the front trimmer for maximum vol-
ume while rocking the tuning capacitor
back and forth across the station. Next,
select a station near the maximum capacity
setting of the tuning capacitor. Adjust the
antenna coil core for maximum volume
while rocking the tuning capacitor across
the station. Repeat the trimmer and coil
adjustments until no further improvement
can be noted. The receiver now should be
properly aligned.

At this stage, the receiver may have a
tendency to oscillate at the high-frequency
end of the band. This condition is readily
controlled by a “losser,” a small piece of
tin plate bent into a U-shape &nd clipped
over the antenna coil form near the ter-
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minal end of the winding as shown in the
photos. The size of the “losser” should, of
course, be only large enough to prevent
oscillation. Otherwise, the sensitivity and
selectivity will be impaired.

This- tendency to oscillate is caused by
feedback through the small but finite grid-
to-plate capacity of the tube. Such action
should not be confused with the continuous
oscillation which will result if the shields
specified are omitted. or if one of the by-
pass capacitors is defective. The addition
of a “losser” will require touching up the
alignment slightly.

In case the receiver fails to function at
all, the voltages on the 6AUS6 tube should be
checked. The plate and screen potentials
(terminals 5 and 6) should be between 120
and 140 volts. The bias or cathode poten-
tial (terminal 7) should be between .8 and
1.5 volts. This receiver has such a low hum
level that it can barely be perceived with
one’s ear in the speaker, so any audible hum
may be considered a malfunction. A baffle
is essential for the speaker to operate effi-
ciently. To avoid misjudging the perform-
ance, at least install the speaker in a card-
board carton for preliminary tests.

No enclosure or dial has been detailed,
for it is felt that each constructor will have
a particular application for the receiver.
If the receiver is to be built into the wall,
a complete metal enclosure and fuse is
recommended as generally required by
puilding codes for fire protection. A simple
dial can be a large bar knob in front of a
paper disc for logging stations. Covering
the paper with a transparent plastic will
protect it from soil.

If good parts are used and the instruc-
tions followed, the performance attainable
from this one-tuber is little less than amaz-
ing. It is really a thrill to tune across the
band and pick up station after station over
a loudspeaker with a receiver using but one
tube, practically no electricity, and only a
foot or two of antenna wire.
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ITH the new FCC regulations allow-

ing Technician class licensees to oper-
ate on the 6-meter band, a comparatively
unused amateur band has come to life. This
band offers many of the good features of
the 2-meter band as well as an opportunity
to work some DX.

Anyone with a limited amount of tech-
nical ability and a receiver that will tune
to 4000 kc. is only eight hours away from
receiving signals on six meters. While the
tuner to be described is simple, it is by no
means a toy. The approximate cost of
parts is $15.00, less the amount of any
parts found in the junk box.

The 6-meter band does not present some
of the construction problems of the higher
frequencies. Chassis layout and lead length
are important but not critical. Most of the
miniature tubes still operate satisfactorily
on this band. Obtaining gain is not diffi-
cult. It's a band where the average tech-
nician can build his own equipment, expect

output transformer, C7 the oscillator grid
capacitor, and R} the grid leak. L} is a
tapped oscillator coil. Negative coeflicient
trimmer capacitor C6 compensates for drift.
C5 is the main tuning capacitor. Coupling
capacitor C} feeds injection voltage from
the oscillator into the grid of the mixer.

Chokes RFC! and RCFZ2 are heater
chokes and C11 and C12 are heater by-
pass capacitors. Standard-type coil L3 re-
quires no modification. L1, L2 and L} were
made by modifying J. W. Miller Type 1474
coils. It is not necessary to use these coils
but they do have high-frequency cores and
lugs on the coil forms which make winding
coils a simple process. The only actual
requirement is to wind coils that will tune
to the proper frequency without too much
reduction in Q.

The modification of these coils is as fol-
lows. Remove wire from a Miller Type 1474
coil form. Wind 14 turns of No. 24 enam-
eled wire, close-wound on the top end of the

Tech-Band Converfer

Two-tube converter for the 50-mc. band requires

few parts for sensitive and efficient operation

good results, and conduct vital experiments.
No short cuts were taken to reduce the
cost of this tuner at the expense of quali-
ty. It's simplicity dictated low parts cost.
The tuner consists of six resistors, twelve
capacitors, six coils and two tubes.
parts are commercially available. The coils
require modification which is not difficult.

Operation

Operation of the tuner is as follows. L1
is the antenna coil. The only capacity
across this coil is the input capacity of the
tube. Cathode resistor R is shunted by ca-
pacitor C1. C2 is the screen bypass capaci-
tor which serves as the B4 capacitor for
L2 as well. Decoupling resistor R2 is also
used to reduce the plate voltage to 100
volts.

Capacitor C3 couples the plate of VI to
the grid of V24. R3 is a grid resistor, and
C10 is the plate capacitor for L3. C9 is a
B+ bypass capacitor, while R6 serves as
a decoupling resistor as well as the plate
voltage dropping resistor to reduce the volt-
age to 100 volts. C8 is a bypass capacitor
for the screen and the plate of the oscilla-
tor. R5 is a decoupling resistor, L3 the i.f.
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coil form. Attach wires to the top and
bottom lugs on the coil form. Then, place
a layer of Scotch tape over the winding.
Wind three more turns over the ground
end of the coil. Attach the ends of the coil
to the coil form lugs, and paint the wind-
ings with polystyrene cement.

Wind coil L2 the same way as L1, using
nine turns, but omit Scotch tape and sec-
ond winding. Apply cement to winding.

Coil L4 is slightly different since a tap is
used. Start winding the coil from the bot-
tom of the coil form. At three turns, at-
tach the wire to one of the lugs; bring
the wire back up the coil form and com-
plete the next five turns. Apply cement to
the winding.

Chokes RFC1 and RFC?2 are made by
close-winding 20 turns of No. 24 enameled
wire around a %” rod. After removing
winding from the rod, dip coils in poly-
styrene cement and let dry. These coils
are light and are wired point to point.

Construction Notes

First wire V1 socket. Attach a ground
lug close to this socket. Use No. 22 solid
tinned wire and connect pin 3, pin 7, center
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post of tube socket, and the ground end
of L1 to the ground lead. Keep these leads
as short as possible. Connect RI and CI
from pin 2 to ground lug. C2 is wired from
pin 6 to ground lug. Keep this lead short.
R2 goes from pin 6 to insulated tie point
mounted at rear of chassis. Pin 5 connects
to the top lug of L2 and the bottom lug
connects to pin 6. Pin 1 is wired to the top
lug of L1. RCF1 connects from pin 4 to the
tie point, and C11 gaes from pin 4 to pin 3.
This completes the wiring of the r.f. stage.

Wire the mixer stage circuit next. Locate
a ground lug between the mixer socket and
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By J.T. GOODE

variable capacitor. With No. 22 solid tinned
wire, connect pin 5, pin 7 and center post
of socket to ground lug. C12 connects to
pin 4 and pin 5. RFC? is wired from pin 4
to heater tie point.

C8 connects from ground lug to pins 1
and 3. R5 extends from pin 1 to B+ tie
point. C3 connects from top lug of L& to
pin number 2, and R3 goes from pin 2 to
ground lug. C4 connects from pin 2 to top
lug of Lj.

C10 is wired from pin 6 to ground lug.
Pin 6 also connects to L3. Note that this
connection should be to the end of the
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coil winding which is away from the pick-
up winding. The end of the coil nearest
the pickup coil is always connected to B+,
thus reducing capacity coupling in this coil.

Capacitor C9 connects from the B+ end
of L3 to the ground lug. R6 goes from this
same point to the insulated tie point located
on the variable capacitor. From this tie
point, a piece of heavy busbar No. 16 is
used to make connection to the tie point
at the rear of the chassis. This additional
tie point was added since the lead length
of R6 was not sufficiently long to reach
from L3 to the B+ tie point.

Wiring of the oscillator section comes
next. Ground the ground lug on the end of
the variable capacitor to the common
ground lug with busbar. The bottom end
of L} and the ground side of C6 connect to
the ground lug. C6 is a ceramic trimmer
and the ground contact is the lug connected
to the movable part of the capacitor. The
stators of both C5 and C6 extend to the
top of L4. C7 connects from the top of Lj
to pin 9, and pin 8 is wired to the tap on
L4. C4 goes from the top of L) to pin 2.

Connecting the Antenna

The antenna lead should be coaxial cable.
A proper match is made when the coil is
tuned by adjusting the iron core of L1 to
the desired frequency. The cable should
be wired directly to lugs on the coil form.

Output connections should be made with
coaxial cable connecting directly to the
lugs on the coil form of L3. This will re-
duce stray pickup in the output leads.

Power connections are made at the tie
point located at the rear of the chassis.

Power requirements: 6.3 volts, a.c. or d.c,,
0.5 amperes. B-+ voltage is 150 volts at
20 ma.

A grid dip oscillator is required to make
the initial adjustments. The adjustments
will only take about five minutes. Those
builders who do not own such a piece of
equipment should be able to borrow one
for the short time required.

Rotate the main tuning capacitor C5 for
maximum capacity. Rotate trimmer C6
for minimum capacity. Tune LI to 52
megacycles. Tune L2 to 50 mc.,, L4 to 43

Cl1, C2, C8, Cl11, C12—.001-ufd. ceramic capacitor

C3-—470-uptd. ceramic capacitor

C4—0.68-pptd. ceramic capacitor

C5—Three-plate variable capacitor made from a
BUD Type MC-900 by removing all but one of the
rotor plates

C6-—2-6-pptd. trimmer similar to Centralab 820-A

C7—20-pptd. zero coefficient ceramic capacitor

C9—.01-ufd. capacitor

C10—30-putd. capacitor

L1—9/32 outside-diameter coil form with 14 turns
of No. 24 enamel wire on secondary and 3 turns
No. 24 enamel on primary

L2—9/32 outside-diameter coil torm with 9 turns
of No. 24 enamel wire on primary

L3—Similar to J. W. Miller B-5495-A

L4--8/32 outside-diameter coil form with 8 turns
of No. 24 enamel tapped at 3 turns (both L1, L2
and L4 were made from Miller 1474 coils)

R1-—-220-ohm, Yo-watt resistor

R2, RS, R6—10,000-ohm, I-watt resistor

R3—470,000-ohm, Vi-watt resistor

R4—43,000-ohm, /5-watt resistor

RFCI1, RFC2—20 turns close-wound of No. 24
enamel wire on " inside-diameter form

V1—6BJ6 tube

V2—6U8 tube

Chassis—2" x 314" x 6"

Wiring schematic and parts list.
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The pictorial diagram shown above emphasizes the use of a busbar ground connection.

me., and L3 to 4000 kc. Apply voltage to
the tuner and check with the grid dip os-
cillator to see that the oscillator circuit is
oscillating at 45 mc. Final tuning can be
completed on received signals.

Connect the output winding of L3 by
means of coaxial cable to the antenna and
ground terminals of a receiver that will
tune to 4000 kc. Filament and B4 volt-
age can be supplied from the receiver. The
current drain of the tuner is low, so that
the power supply should not be overloaded
in the receiver.

Minimum Frequency Drift

Reducing frequency drift to a satisfac-
tory amount is an adjustment that requires
no test equipment. If the drift is notice-
able, increase the capacity of trimmer Ccé
slightly and adjust the iron core of L to
return the dial calibration to normal. A
majority of the drift will take place in the
first 20 minutes. It may be necessary to
make this adjustment several times. Final
calibration should not be made until the
drift adjustment is finalized. The center of
the dial calibration should be 52 mc. To
set the calibration, adjust the iron core of
oscillator coil L.

With a received signal, adjust iron core
of L1 for maximum gain. This adjustment
should take place when the received signal
is near the center of the band. The adjust-
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ment of L2 is the same but there will be
calibration change when L2 is adjusted. It
will be necessary to retune the dial for
maximum signal while adjusting L& When
maximum gain is obtained, readjust L4 for
correct dial calibration.

This pulling effect between the oscilla-
tor circuit and the mixer circuit tends to
cause tracking over the band. The tuner
is essentially a fixed-tuned, broadband 4-
mec. bandpass converter.

With the iron core adjustment, the
Miller B-5495-A coil used for L3 will tune
from 4 to 6 mc. If it is desirable to use
6000 kec. as an intermediate frequency, sim-
ply adjust the iron core of L3 to this fre-
quency. The oscillator should then tune
from 48 to 44 me. L4’s iron core will allow
this much adjustment.

The tuner can be opcrated from bat-
teries. In this case, reduce the value of E2,
R5 and R6 to 1000 ohms, Y2 watt, and use
a 90-volt battery. If small B batteries are
used, it is not necessary to make any con-
nections other than an antenna ccnnection
to a car receiver. The filament voltage can
be supplied by the car battery.

Editor's Note: As specified in the parts list.
the tuning capacitor, CS5. is constructed from
a BUD Type MC-900 variable capacitor. The
number of rotor plates is reduced until only
one is left in place anywhere on the rotor.
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By HARVEY POLLACK

Entertain your friends with these intriguing puzzles, which

can be assembled in one evening from a few inexpensive parts

ONCE UPON A TIME a farmer ap-
proached a stream on his way to mar-
ket. With him were a hen, a bushel of corn,
and a pet wildcat. On the shore was a
boat which could carry the farmer—the
only one who could row, of course—and
one of his possessions at a time. The hen’s
consuming desire was to eat the corn while
—at the same time—the wildcat had exact-
ly the same ideas about the hen. On the
other hand, the wildcat, being strictly
carnivorous, looked with disdain upon the
corn. Only the presence of the farmer
prevented the massacre of his possessions,
so he had to be careful which of them he
left alone with the others. After some
meditation, he discovered a way to trans-
port all of them across the river without
having any of them consumed. How did
he do it?

Solving puzzles like this is fun in itself,
but planning and constructing electrical
puzzle circuits (or “pircuits” as they are
sometimes called) is even more exciting.
Then, after they are built, they can provide
many evenings of entertainment for
friends and visitors.

Essentially, a puzzle circuit is an elec-
trical arrangement of switches, battery,
and buzzer which maintains complete
silence as long as the human player exe-
cutes each move without error, but which
- buzzes raucously when the wrong move is
made. The player gets the sensation of
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being inexorably monitored by a machine
of deadly accuracy, and he quickly learns
that every action must be thought out
carefully if he is to avoid being caught by
the electronic “brain.”

"Farmer" Circuit

For those who would like to try their
hands at this amusing electrical work, it is
suggested that they start with a relatively
simple setup like that of the farmer and
his stock, building up the circuit (Fig. 1)
on a cigar box or similar enclosure.

When the farmer problem is considered
for a while, it becomes apparent that only
the wildcat and the bushel of corn can be
left unguarded. Thus, the farmer first
carries the hen across the stream, leaves
her there alone, and returns to pick up the
bushel of corn. He takes the corn to the
other side but brings the hen back with
him on the return trip. Depositing the hen
on the shore, he then rows the wildecat
across and leaves the wildcat with the
bushel of corn while he goes back once
more for the hen. When the switches are
moved in this sequence, the circuit to the
buzzer is never completed, so it remains
silent; but should the switches that simu-
late the hen and the corn, or the hen and
the wildcat ever make contact while the
farmer switch is in the opposite position,
the machine instantly sounds off.

The prospective builder should trace out
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the. schematic diagram of this circuit for
each possibility so that he may see the
logic behind the switching arrangement.
Readers should note that this puzzle can
be constructed using three single-pole, dou-
ble-throw switches and one double-pole,
double-throw switch instead of the arrange-
ment shown. A schematic diagram of this
simpler version is also given here (Fig. 2).

"Three Jealous Husbands"

The more adult puzzle illustrated in Figs.
3, 4 and 5 goes something like this. Three
insanely jealous husbands—the proverbial
threesome: Tom, Dick, and Harry—and
their beautiful brides must cross a stream
on their way to a honeymoon resort. All
six people are accomplished rowers. The
only available boat can carry a maxi-
mum of two people. None of the husbands
will permit his bride to be on the same
side of the stream with another man un-
less he, the rightful husband, is also there.
For example, if Tom has crossed to the
north shore leaving Tina on the south
shore with either Dick or Harry or both,
the situation is intolerable even though
Dora or Helen may still be with their own
husbands. One, two, or all three wives
may be on the side opposite their husbands
only if no other men are with them.

FARMER CORN HEN

WILDCAT

BUZZER I'Ir

Fig. 1. Original “farmer” puzzle schematic.

FARMER HEN CORN CAT

I"L
LJsuzzer | M AN

Fig. 2. Revised circuit for “farmer” puzzle.

Starting from either of the two shores,
switches may be moved singly or in pairs
to conform with these conditions until the
crossing is accomplished peacefully. If the
buzzer sounds—indicating an illegal com-

™%

\ Fig. 3. Top view of the
author’'s version of the

= "jealous husbands” puzzle.
A specially made wooden
box was employed, but
any suitable enclosure of

metal or wood may be used.

Fig. 4. Interior view of
“jealous husbands’’ puzzle,
showing a portion of the
wiring. Some of the wir-
ing is hidden underneath
the switches (see text).

W=
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TOM

DICK

HELEN

L_JBuzzeEr

6—D.p.d.t. knife switches (ICA 1219 or equivalent)

1—Doorbell buzzer

1—4l/-volt battery (Eveready No. 736, Burgess No.
F3, RCA Type VS 067)

I—Enclosure. metal or wood (Figs. 3 and 4)

Misc. wire, solder, etc.

Catalog price of parts, approx. $7.50

Fig. 5. Schematic diagram and parts
list for the “jealous husbands” puzzle.

bination on either shore—the player must
start from the beginning again. It is help-
ful to emphasize that the boat must go
back and forth with passengers at all times
since it has no volition of its own.
Switches representing the husbands are
painted red (jealousy is the red-eyed mon-
ster) and those which simulate the brides
are bright yellow (the color of sun-kissed

Fig. 6. Solution to the puzzle of Fig. 5.
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blonde hair). The wiring is quite sym-
metrical and requires no more than a few
hours of work after the parts are mounted
on the panel. In this model, the jumpers
which join the movable knives on each of
the “wife” switches were wired in under
the respective switches before mounting
them on the panel, so that they are not
visible in the underside view. The battery,
which provides 4%, volts for the buzzer, is
held to the side of the case by means of
two aluminum “U” brackets bent from thin
sheet stock. Wires leading from the panel
to the battery and buzzer are wound
around a pencil and then slipped off, to
provide a bit of spring action that prevents
flopping leads yet permits the panel to be
lifted without stretching the wires taut.

The solution to the husband-and-wife
problem can be shown mathematically to
require a minimum of 11 moves. To get
some idea of the difficulty of the problem,
use six squares of paper correctly labeled
and simulate the river crossings with these,
being careful not to permit forbidden com-
binations to occur. If it works out—fine!
If not, follow the 11 boat trips shown in
Fig. 6, noting each time how the required
conditions are met.

It's worlds of fun designing new ‘‘pir-
cuits” around problems involving sequen-
tial moves based upon a set of rigid rules.
Also, many refinements and trimmings can
be added to make the puzzles more inter-
esting. Relays may be used to show the
position of the boat after each crossing,
“location” lights being employed for the
purpose. A thermal time-delay relay of
perhaps three or four seconds may be in-
cluded to keep the player in suspense after
each move. To provide light as well as
aural signals of errors, a trouble lamp can
be used in conjunction with the buzzer. An
electronic time-delay circuit of 15 to 25
seconds may also be utilized to force the
plays to be made quickly.

In any case, whether simple or compli-
cated, puzzle circuits can be exciting and
amusing. Try one and see! —30—
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