POPULAR

ELECTRONICS

MAC 12




—=J¥ == 7

PORTABL

WORLD'S MOST VERSATILE RECEIVER!
receiver, a 3-way portable, a marine receiver, and
an SWL receiver.

. a ham

For home and away —indoors and out.

National’s new NC-66 offers vou AC, DC-battery
operation, five-baud coverage from 150 ke to
23 me, electrical bandspread with logging scale,
plus a fixed-tuned CW oscillator. Housed in a
handsome, rugged metal cabinet with a carrying
handle, National quality is evident throughout
this great new portable. You'll find it attractively
functional with a long “Full-Vue” slide rule dial,
a quality 5" PM speaker, and a phone jack. It also
has tiro antennas: whip and loop stick.

For boat owners a special marine band from 150 ke
to 400 ke covers maritime DF beacon service. And,
of course, CD positions are clearly marked.
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FEATURES:

Continuous coverage of DF beacons, AM broadcast,
amateur and world-wide shortwave bands. 150-400
ke, .5 to 23 mc.

Operates on 115 volt AC or DC or self-contained
batteries, or 220 volt AC with accessory adaptor.
Full electrical bandspread.

Provisions for external direction finder for marine
use.

Salt spray tested.

Built-in ferrite loop antenna for DF and BC bands,
Built-in whip antenna for shortwave bands.
Receives voice or code. Has CW oscillator; and pro-
vision for phones.

“Full-Vue" slide-rule dial with easy-to-read scale.
Amateur and principal shortwave bands as well as
CD positions clearly marked.

Logging scale provided.

Complete with built-in speaker.

Separate switch for stand-by operation.

Handsome, modern styling: two-tone metal cabinet,
chrome trim, with carrying handle, and enclosed
back.

*BAND COVERAGE
DF 150-400 KC
BC .50-1.4 MC
1 1.40-4.05 MC
2 4.0-11.4 MC
3 11.0-23 MC

TUNING SYSTEM: Separate general coverage and
bandspread tuning capacitors connected in parallel
on all bands. Three gang capacitors tune antenna,
RF and oscillator circuits. Bandspread knob can be
used as a vernier on all frequencies.

AUDIO SYSTEM: Two-stage audio amplifier with 3v4
output tube. Has speaker and phone output jack,

CONTROLS: Main tuning; bandspread; volume con-
trol; band selector switch; AM-CW switch; stand-by-
off — receive switch.

TUBE COMPLEMENT:
RF 104
Converter 116
CW on-IF Amp. 1U4
2d Det. — AVC — 1st audic  1U5

OTHER SPECIFICATIONS:

Antenna input: 50-300 ohms, unbalanced.

Size: 12-5/16” wiide x 9-11/16” high x 10" deep
(overall).

Finish: two-tone gray.

Shipping weight: 16 Ibs. less batteries.

Optional accessories: RDF-66 Loop, 220V. adaptor.

Only $12.95* down

Up to 20 months to pay at most
Receiver Distributors.

*Suggested Price: $129.95**
RDF-66 Direction Finder Accessorv
available at additional cost
**Prices slightly higher

west of Rockies and outside U. S. A.

Audio output 3v4
Rectifier Selenium

, INC., Maiden 48, Mass.



macHINe THAT GOMPOSES MUSIC

Actual tune composed on GENIAC

COMPUTES, “REASONS”
PLAYS GAMES

BUILD IT YOURSELF in a few hours! ELECTRIC BRAIN

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

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

YOUR COST FOR GENIAC Kl‘l" only $19.95 postpald The 1957 Model GENIAC KIT contains:
(1) a complete 200-page text, ‘*Minds and Machines’’—a hasic introduction to computers. (2) "How
to Construct Electrical Brains At Home”—a fully illustrated text hook on basic computer design
theory and circuits with specific instructions for building circuits. (3) Wiring Diagram Manual. A
special booklet with full scale diagrams that you can tear out and place on your work bench for easy
assembly. (4) Beginners’ Manual. Starting from scratch, the manual adds extra experiments,
thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. (5) Over

400 components and parts. -
So-—mail the coupon for your GENIAC today! Your money back if not delighted!

Some Firms and Institutions that have ordered GENIAC: K1—Only
Allls-Chalmers , Walter V. Clarke General Insurance  Los Angeles 95
Fetmlnggm-Rland Assoclates N fCa. tt{f améa‘rica . PublicStScthooIs
nternationa afayette Radlo ansas State

Business svarnta'rdhCollege Rohr Alrcraft Co. University
WhMafJnlne,\sM . eélegtg”g“se Alﬁr%ilil?s‘t;eilr'n gukeI lén{)vlerslty

eeldex Mfg. Co. edical College oral Gables q

Manuel Missionary  Phiilips Naval Research ¢ Bell Telephone {Add $1.00 W. of Miss.
College Laboratories Laboratories Laboratories $2.00 Outside U. S.)

A 66-inch Slide-rule for your pocket

The GENIAC Calculator eurrles 86-incty splral senles yet measures only ten jiches rullv
extended and 'lx ln es when closed. Four to five figure accuracy can be relied on. It
is ind the reselnh worker and student. Admmlstrn!he staff and
business men wlll find n of tremendous value for a host of estimating and checking cal-
culations, and quite aimple to use. Of non-warping, metal construction, with plastic-
coated scales. it will give years of service.

Mo?el L solves multiplication, division, percentage calculations, and gives logarithms

as we

Model L shipped postpaid for only $19.95 (add 3¢» city sales tax in N. Y. C.'. Use the
GENIAC Pocket Calculator for a week and if you aremnol, satisfied repack and mail it back.

What typical users say about the GENIAC Calculator

“’May 1 congratulate you on such an instrument at so modest a price. combining engi-
neering and m-thvm-ua-l skill, simolicity of operatdon in such a small space. 1t does all
you elaim—Ifour or five zure lrcuracy wll.hout eyesirain or magnifiers. Half an hour's
study is ample for its use. (A.E.B.—M Sc.. M.R.S.T.)

‘I have tested the GENIAC Calculator in mv omce d nnd it much superior in clear-
ness lnd lccurncy to ordinary slide rules.’’ (M. « E, Croudon.)

“‘We uld not contemniate being without l.he GLNIAC Calculator,** (T & C Ltd.,
Manu!aclurlny Chemists, Liverpool.)

‘*l use the GENIAC Calculator for all my slide-rule work, and need the asxtra digit
which normal slide.rules cannot give. [ had to geL one of my customers a GENIAC last

month, after using nvine in his office.”” (E. & G. H., Tex!lle Manufacturers, Blackburn.)
GENIAC POCKET CALCULATOR. .. ... 0. crrnvavrsnuranonsansen $19.9% Postpaic
- —— — —— — . — — ————— — — . - — T —— . — —— W - G e v — —
OLIVER GARFIELD CO., Dept. PE-127A, 31 Broadway, New Haven, Conn.
LT T PP Y .1 [ TN Occupation. ..ueeeeesesseassossosrooccnansass
(Fi7o000000000000000000050060000060006050600000000050050000 Zone......... State............ 0000000000000000 0000000000000
POPULAR ELECTRONICS is_published monthly Ly Ziff-Davis Puhllsl\lng Lun\pﬂll) \\Illlnm B er Chajrman of the Board (1946.
1953), at 84 Lake Chicago 1, 1il. Entered as second class malter Angust 27. 1934 at the Post Office, Chicago. 1llinois.
SUlSchPTIoN RATES One year U.S. and possessalons, and Cl:l!dl 84. oo, Pan-American Unlon countries $4.50, ail other foreign 3
countries $5.0!




VOLUME 7
CONTENTS

FEATURE Articles and Electronic Developments
The Fine Art of Measurement........................... 0
Printed Circuits Comeof Age.................... Allen Lytel
.Arthur L. Branch

Oscilloscope Traces—Radio Frequency Measurements
Howard Burgess

Crossword Puzzle.......................

What's New in Europe.............,..... e e
Do You Have a Buzz?............... vveeoa.Joe W. Rocke
Quieting Fluorescent Lamp Interference. . . .. Eugene F. Coriell

Index to Volume 7 (Jul.—Dec., 1957). .. .. ovvvrvovnanennn

ELECTRONIC Build-It-Yoursslf Projects
Build Your Own Vibrato................... Frank H. Tooker
Electronic Christmas Bells................... Walter B. Ford
Power Transistor Signal Tracer.... . .Homer L. Davidson

Mark That Frequency......................Harvey Pollack

AUDIO and Hi-Fi Features
The Splice of Life..........................Eugene Garnes
Do Your Tapes Sound “Real Pro"?........ William H. O’Brien

You Can Up-date Your Heathkit FM-3. . ..Donald L. Stoner

Experimenter’s Workshop
An Extra “Hand"” Comes In Handy for Soldering
Wayne Crawford
Old Gooseneck Lamp Makes Adjustable Mike Stand
Carl Dunant
Build a Handy Broadcast-Band Tuner Assembly. ..Art Trauffer

Hear That Jingle? There’s a Battery in Your Pocket
William I. Orr

Miscollaneous Electronic News

Balancing Act. . ...ttt 0000000000000
The Mysterious EEG—And You.......... e e,
Father of Radar Gets His Reward from Patent Office. ...

Open Sesame........... 00000000000000000
Scope “Shadow-Screen’ . ... ...ttt 0o oo
Aircraft Peeping Tom” Checks on Pilot’s Accuracy.........

“Bi-Tran""—New Approach to “Pay-Television............

G. E. Honors Nation’s 150,000 Hams for Public Service..... ..

(Also see page 6 for DEPARTMENTS)
Cover photo by Dan Rubi_n
Equipment courtesy of Daneclectro (electronic guitar),
Harvey Radio (amplificr) and Electronic Workshop (speaker)
Copyright © 1957 by Ziff-Davis Publishing Company.
All rights reserved.

Average Net Paid Circulation 261,625

NUMBER 6

48
49
56

57
61
63
71
140

41
45
54
67

80
85
89

62

62
70

70

69
69
79
79
79
88
88
88

DECEMBER 1957

Publisher
OLIVER READ, W1ETI

Executive Editor
OLIVER P. FERRELL

Maonaging Editor
VIN ZELUFF, W2HSU

Technicol Editor
LARRY KLEIN

Associate Editors

MIKE BIENSTOCK
HANS H. FANTEL
MARGARET MAGNA

Editoriol Assistant
ARDEANE TRATZKI

Contributing Editors S

H. BENNETT L, E. GARNER, JR.
H. S, BRIER H. POLLACK

J.T.FRYE  R. P, TURNER ©
West Coast Editor 4

EDWARD A, ALTSHULER -
Art Editor

ALFONS J. REICH

Art ond Drofting Dept.

J. A. ROTH
W, K, VAHLSING
M. WHELPLEY

Advertising Direclor
JOHN A. RONAN, JR.

Advertising Monoger
WILLIAM G. McROY

Rl D&p

1909, &
41P4N1

&"vc. ©

ZIFF-DAVIS  PUBLISHING CO. 366
Madison Ave., New York 17, N, Y.
Williom Ziff, President; H. J. Morqcmro'h
Vice Preslden' Michoel H. Froelich, Vico
President; Michael Michoelson, Vice
President ond Circulotion Director;
George Carney, Secretary-Treasurer;
Albert Gruen, Art Director.

nER
e
e\* 0’
§
%
%,

cmber
Audit Bureau ) (5
of Circulations INC

BRANCH OFFICES: Midwestern Office, r
64 E, Lake St., Chicago, lll., Jim Weakley,

advertising manager; Western Office,

Room 412, 215 W. 7th St., Los Angeles v
17, Calif., John E. Pavne, manoger. -~

SUBSCRIPTION SERVICE

All  communications concernin;l sub-
scriptions should be addressed to Cir-
culation Dept., 64 E. Lake St., Chicago
1, M. Include your old address as
well as new—encliosing if possible an
address label from a recent issuc of
this magazine. Allow at lcast 4 weceks
for change of addrcss.

CONTRIBUTORS:

Contributors are advised to retain a
copy of their manuscripts and illustrae
tions. Contributions should be mailed
to the New York Editorial Office and
must be accompanied by return post-
age. Contributions will be handled with
reasonable care, but this magazine as-
sumes no responsibility for their safety.
Any copy accepted is subject to what-
ever adaptations and revisions are nec-
essary to meet the requirements of this
ublication. Payment covers all

hor's. contributor's and contestant's
rights, titles, and interest in and to
the material accepted and will be made
at our current rates upon acceptance.
All photos and drawings will be con-
sidered as part of material purchased.

POPULAR ELECTRONICS



Train in Great Shops of COYNE fgr: better jo

TELEVISI

b ~ i r . T Y
TWO TOP OPPORTUNITY FIELDS MAIL COUPON - -
Whether 17 or up to 45 years of age, train the Coyne FOR FREE BOOK T
way for a better job ahd a real future in ELECTRIC-  Send coupon, for 48-page illus- | e
ITY-ELECTRONICS or TELEVISION-RADIQ, trated book “Guide to Careers ] s )

" = in Electricity-Electronics and
fields that offer a world of opportunities. Train on real, Television-Radio.” No cost; no

full-size equipment at CQYNE where thousands of %bligatiog;rlx\?salssman will call.
successful men have trained for nearly 60 years— progandiglonzVels feet Rvital

facts now!
largest, oldest, best equipped school of its kind— WD U WS WD U BN B ew
established 1899. No advanced education or previous : B. W. COOKE Jr., President
experience needed. Employment service to graduates. COYNE ELECTRICAL SCHOOL :
START NOW-—PAY LATER—Liberal Finance Plans and 4 °% gy =iathiegs 5 [llngsahaluty |
Zasy Payment Plans Also part-time employment 1 Sgud BIGFRER book pod derntantyour aning
help for students. Training in Refrigeration and I Gifi'call T am interested in:
Electric Appllances can be lnCIUded' l ( ) Electricity-Electronics ( )} Television-Radio
B. W. COOKE Jr., President bd A FOUNDED 1833 l Name__ ==
ELECTRICAL SCHOOL Address
A Technical Trade Institute Operated Not For Prafit l . S,
500 S. Paulina Street, Chicago, Dept. 97-71H [ City. State.
ELECTRICITY ¢ RADIO ¢ TELEVISION ¢ REFRIGERATION ¢ ELECTRONICS

The future is YOURS in TELEVISION! SM eaW
£ fabulous field—good pay—fascinating work—a
prosperous future in a good job, or independence in Baaé
your own business!

and full details,

Coyne brings you MODERN-QUALITY Television Home Train- gf“d;’lg Plonm

ing; training designed to meet Coyne standards at truly lowest cost N YELI. ti )

—you pay for training only —no costly *'put together kits.” Not an 1 onliga '9;;’ n"""

old Radio Course with Television “‘tacked an.” Here is MODERN ~ s@esman witl cafl.
TELEVISION TRAINING including Radio, UHF and Color TY, r———————=<=
No Radio background or previous experience needed. Personal | COYNE Television
guidance by Coyne Staff. Practical Job Guides to show you how to | Home Training Division

do actual servicing jobs —make money early in course. Free Life- | 500 S. Paulina St., Chicago 12, Ill.
time Employment Service to Graduates. | Dept. 97-HT?

ety 4 | Send Free Book and details on how I can get
) B JLCCURE b -
r:heft
ELECTRICAL SCHOOL Er ISR,
S

Coyne Quality Television Home Training at
(R el v | Vame
A TECHNICAL TRADE INSTITUTE OPERATED

| low cost and easy terms.
Coync—the Institution behind this train- |
NOT FOR PROFIT ing. . . the largest, oldest, best cquipped Address

500 S. Pauiina Street, Chicago 12, Dept. 97.14T7 iatschool of its kind. Founded 1692 | City. State
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Federated -
RE/COS

/4
best buys i
in HI-FI |7 i

Vitally different

and better . ..

the new EICO STANDARD SPEAKER SYSTEM HFS-2
ohsoletcs whole categories of loudspeakers built along
older principles. This is the new spcaker being given
“rave’’ reviews by such authoritative publications as
AUDIO, AUDIOCRAFT. BETTER LISTENING,
HIGH FIDELITY, HIGH FIDELITY TRADE NEWS, |
POPULAR ELECTRONICS, ctc. It crcates “"open’” nat.
ural sound, fine balance and truc aural perspective
unapproached by any commercially available system —
and in only onc squarc foot of floor space. HWD arc
36” x 152" x 11Y4". Finishes: mahogany, walnut,
blondc. Price: $139.95.

. |
IN STOCK at : 1
!

g

. . . performance rivals
that of the most expensive
preamps.” — says Joseph
Marshall, AUDIOCRAFT,
April, 1957, of the

HF61-A PREAMPLIFIER
Kit $24.95
Wired $37.95
HFOT (with power supptv) Kit $29.95, Wired $44.95

‘... one of the best-
performing amplifiers
extant; obuviously an ex-
cellent buy.” AUDIO-
CRATFT Kit Report, July
1957, on the

HF60 60-WATT Ultra-

Linear Power Ampli-

fier with Acro T0-330

Output Xfmr:

Kit $72.95, Wired $99.95.
Mthese 2 similar

BEST BUYS:

——

itier with
a amplitier Wt
.Linear Power output

HFS0 S0-WATY “&‘u'a’u%'y Chicago Standard to

respect
o\he{ 50 wat

T i mplifier
ted 50- ATT Ul_\ra-L;:‘\e::‘eAchpass_‘s'
N2 ‘m:\grl?(ier—(;on\rol Section o o and
1‘1‘? :rr::mg wl ompli(ier section essentially
iiters. Power 2 sech
T:1’::\‘)1"|ecafl“:<es liFs0. Kit $69.95.
1

NEW FM TUNER HFT-90
Kit $39.95*
Wired $65.95*

*less cover; excise tax incl.
Pre-wired, pre-aligned, rcady-
to-use front end. Sensitivity 1.5 uv for 20 db quieting.
Output 1 v for 10 uv input. Resp. 20-20.000 cps*1 dbh.
Drift less than 2 parts in 10,000 from cold start. Cover £3.95.

Federated Pg&hg_gg[.w

l 1021 U.S. ROUTE 22, MOUNTAINSIDE, N. J,
New York 7, N. Y.: 66 Dey Street
Los Angeles 15, Calif.: 11275 W. Olympic Bivd.
Newark 4, N. 5.: 114 Hudson Street
Allentown, Pa.: 1115 Hamilton Street
Easton, Pa.: 925 Northampton Street

|

DEPARTMENTS

Canl & Jennyw (suysees Sl +...Jobn T. Frye
Letters from Our Readers............ Ceeeeas
Out of Tune. ............... o W
POP‘tronics Bookshelf .................. o

Tips and Techniques. .......................
Transistor Topies ................ Lou Garner
Short-Wave Report............. Hank Bennett
Kit Builder’s Korner
AT TG as ST e o 2 g o [l e RO e Bt & 1 B
Among the Novice Hams. . ... ...
Tools and Gadgets

COMING NEXT MONTH
(JANUARY)

W

] ‘ppu LAR s

(ON SALE DECEMBER 19)

Our January cover shows two of our favor-
ite readers playing a game of ""Nim.” This is
the contest where two players attempt to
outwit one another by picking up matchsticks
from four piles, the object being not to be
left with the last one. Of course, we're doing
it electronically—and showing you how the
binary coding system used in gigantic com-
puters can be put to practical application.

There are many other construction projects
in the January issue, with some interesting
ones on hi-fi, You'll like the anti-phase ampli-
fier and the article on adding a tuning meter,

Oh, yes, Kohler will be back!

IN THIS MONTH'S

RADIO & TV NEWS

(DECEMBER)

Electronic Fencing ""Touché” Indicator

Antenna Applications in Two-Way Radio
Systems

Stereo Balance and Gain Control

New Hi-Fi Reluctance Phono Cartridge

Three TV Antennas on One lead

Wide-Range Crystal Marker Generator

b Always say you saw it in—POPULAR ELECTRONICS



Here is a real vatlue—

much more value than in
| any ott er clamp-on

ammeter. Remember. In

l Tripiet- Model 100 you

get not only a ¢iamp-on

ammeter but a genuine

Triple compiete Volt-

¥ Onm-Ntillammeter with

’ : which you can measure
AC voRs, DC volts, AC and

\ DC current, and Ohms.

Model 12

MURTON HROWNE ADVERTIRING

triple
news from triplett

1st news: ‘Friplett Model 10 Clamp-On Adapter

Just plug into any Triplett Model 310 Miniatare VOM it becoines an
AC clamp-on ammeter to measure AC amperes without cutting or open-
ing current carrying wires. The split transformes yoke opens at the touch
of a lever to fit around a single conductor or bus-bar for direct readings
of AC amperes from 6 to 300 i 6 steps. Model 10 $14.50 net.

‘The Model 10 can be separated from the Model 310 as shown in the draw-
ing at left-by No. 311 lead attachment. This permits readings in difficult
locations. No. 811 leacs $1.90 net.

2nd news: Triplett Madel 10t Line Separator

Serves to plug in at outiet to divide 2 conductor aords for clamp-on measur-
ing. Makes accurate, rapid-testing of radio ard TV sets, phonographs,
appliances, motors, etc. possib.e without opening or splitting deuble con-
ductors. Also serves %o increase ammeter sensitivity 10X and 20X, if
desirable, for easier reading. Model 101 $5.50 net.

3rd news: All four par:s are available convenien:ly packaged in one handy,
durable, high-quality rarrying case. This complete package is known as
Triplett Model 100 and is priced at $61.90 net.

Mode! 100 consists of Model 310 VOM, Mocel 10 Clamp-On Adapter;
Model 101 Line Sepasator, No. 311 leads and carrying case with provision
for all parts.
l,_ il
| Tripiett Electrical
@ instrument Company
Blufftom, Ohlo

| e ———

|

53 years of eapericnce

In addition, to use with the Model 310, the Madel 10 Adapter also can be
used as a Clamp-On Ammeter with any Volt-Ohm-Milliammeter having a
3 AC voit scale at 5000 Ohms per volt such as Triplett Maodels 630. 630-A,
630-NA, 631, etc., by emploring Triplett No. 611 leads, $1.90 net.

Triplett Model 10C gives you the world’s most flexible test equipment
for all electrical and electronic applications.

December,




No matter
what kind of radio,

electronic, communi-
cations orelectrical
work you plan to do,
this is the most im-
portant fraining

of all!

BASIC ELECTRICITY

Your key to Success in Radio-Electronics

By JOHN T.FRYE

Santa Knows All

ARL AND JERRY were standing with
the manager of Carlton's Department
Store watching Santa Claus talk to the

children. Santa sat back in a curtained
recess on a throne of artificial ice and
snow, and the children came up to him
one at a time to sit on his knec and tell
him what they hoped to find under their
trees on Christmas morning.

“Watch this one,” said Mr. Bixby, the
store manager, with a smile of anticipation
as a pretty little dark-haired, hazel-eyed
girl tiptoed cautiously toward Old Santa.

“Well, well,” Santa boomed, scooping up
the little girl and placing her firmly on his
broad knee, “if it isn’t little Carol! Aren't
you the pretty onc today! I've been think-
ing about you, and I know exactly what
you want: a big new doll just like the one
you saw out there in the window. Some-
how I've got a fecling you're going to find
that cuddly doll right in front of your tree
Christmas morning but, Carol, you
must promise me somecthing.”

“Oh, I will, Santa, I will!” the wide-eyed
little girl said fervently.

“Well, you mustn’t hit your brother over
the head with this doll and break it as you
did your other one,” Santa said with a
twinkle in his blue eyes.

“I won't, Santa Claus; honest I won't,”
Carol promised as Santa sct her back on
her feet.

“And, Carol,” Santa called as she was
leaving, “you can tell your pretty mother
for me that I'm glad she likes my voice.”

Carol and a flustered, bewildered-looking
mother made a quick cxit from the store
as Mr. Bixby turned chuckling to the boys.

Trying (o learn radio-electronics without first studying
Basic Electricity is like trying to row a hoat without oars’

Actually, a radio-electronic system uses almost cvery
form of electric current and electromagnelic reaction
known. That's why the training supplied by this big new
BASIC ELECTRICITY home training manual is so
vitally important to beginners and “old timers” alike.

TOPS FOR BEGINNERS . . .

The ideal "refresher" course for
experienced servicemen!

Think how often you've heen “stumped” by a technical
talk. text book or by some complicated equipment . . .
simply because you're not too clear aboul Ihe principles
involved. Think of the troubles you may have had with
basic clectrical factors such as reactance, phase relations,
impedance, etc. for the same reason.

And think of the future wo! BASIC ELECTRICITY
by Rufus Turner brings you truly tep notch training for
profitable industrial work where it’s impossible to say just
where clectricity ends and electronics begins.

Starting with a clear explanation of fundamentals, the
book progresses to every phase of clectrical and electro-
© magnetic theory and operation. Included are dozens of
typical clectrical problems and their solutions. Each
chapter ends with a Self-Test review of all the main
points. Issential elements such as motors, generalors, bat-
teries, polyphase, clc., often neglected by ordinary elec-
tronic books. are fully covered. LEverything is explained
clearly as A-B-C by text and over 300 clear illustrations.

BRINGS YOU THE COMPLETE ""KNOW HOW’ OF:
Basis Circvits and Direct Currents; Switches and Con-
trols; Current Flow in Liquids and Gases; Magnetism
and Electromagnetism; A.C.; Capacitors and Capaci-
tance; Inductors and Inductance; Phase Relations and
Impedance; Transformers; Generators and Motors;
Polyphase Systems; Rectifiers; Wiring; Hlumination;
Telegraph and Teleph Fund ls; Instruments.
PLUS a profusely illustrated 61-page

INTRODUCTION TO ELECTRONICS

‘ITP'HEY JUST can't figure it out,” he
said. “When you boys first suggested

s = =10 DAY FREE EXAMINATION!. -

8

the idea to me, I never imagined it would

%
i Dept. PE-127, RINEHART & CO., INC., : work so well. And iF is actually so simple.
1 232 Madison Ave., New York 36, N. Y. i With that hearing-aid earphone concealed
Send Turner’ 396- BASIC ELECTRICITY manual M M
for 10-day FREE EXAMINATION. It hook in sntisimemeal by his whiskers, no one would ever suspect
l I will then send you $6.50 (plus postage) promptly in I Santa was hstenlng on a little transistor-
full payment. If not, I will return book within 10 days . . 2. q
1 and owe nothing. (SAVEI Send $6.50 with order and we I | ized receiver. By the way, that miniature
1 ;;’:n:“ e .a."fe. m "m o v v” m"ey o - ) i | transistorized wireless phono transmitter is
D Address ... L § | camouflaged so well even I can’'t locate it.
Vily. Zi sState L. e e 1
1 SUTFRIDR 5. S frice’ 7.0 cavi witn ‘order. #onew back | | Just where is it ?”
if youw return book within 10 days.

“It's hidden inside that railing just at
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;  with
techmca_ d

YOU CAN BE AN IMPORTANT MAN WITH A
GUARANTEED FUTURE...IN THE U.S. AIR FORCE

More than just a technician, the Air Force specialist is 2 man
of responsibility.and importance. He is the one the Air Force
depends on to maintain and operate its increasingly complex
equipment. But with this responsibility, he also knows a great
sense of pride—and a guaranteed future, both professionally
and econemically. As a techrician, you, too, can have this sat-
isfaction and assurance—in the U.S. Air Force. See your Air
Force Recruiter, or meil the coupon.

THE FUTURE BELONGS TO THE AIRMAN

PASTE ON POST CARD AND MAIL TO:

TOday and Prior Service [nformation, Dept PE-332%
Tomorrow Box 7608, Washington 4, D.

you’re better off Please send me more information on the Air Force Prior Service Program.

in the Name.

U.S. AIR FORCE Addr : Age
City—___ Zone. State,
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Carl & Jerry (Continued from page 8)

the point where each child waits his or her
turn to talk to Santa,” Carl explained. “As
the parents coach their kids or chat with
the other parents, the mike picks up won-
derful clues for old St. Nick regarding
Christmas wishes, past behavior, and so
on.”

“The word is spreading like wildfire,”
Mr. Bixby chortled, “that Carlton's Santa
Claus is the only real one. He knows
everything. In fact, boys, I'm so pleased
that I'm going to give you a little bonus.
Our agreement was that you were to re-
ceive fifty dollars for building and renting
us the equipment. Well, here's thirty-five
dollars for you, Jerry; and here's the same
amount for you, Carl. I'm not even going
to wait until we're through with the equip-
ment. You boys may want to do a little
shopping of your own with that money
before Christmas Eve.”

“Man,” Carl exclaimed, after they had
expressed their thanks and Mr. Bixby had
left, “now we can buy that combination
tube and transistor tester we've been
wanting!”

Before Jerry could answer, Santa Claus
rose from his throne and announced he had
to go and feed his reindeer but would be
back in half an hour. A curtain was drawn

across his alcove, and he disappeared from
sight. An instant later, though, Jerry saw
him beckoning from the open door of a
storage room. .

“I was wondering if you boys could turn
up the volume on that receiver a bit while
I'm out to lunch,” he suggested. “The
store is getting noisier, and it’s a little
hard to catch what the children say at
times. Just boop it up a trifle, please.”

ARL AND JERRY proceeded to the

curtained-off alcove; and Jerry picked
up the receiver, placed the earphone in his
ear, and reached into his pocket for a
screwdriver with which to adjust the vol-
ume. Suddenly he paused and started lis-
tening intently. Then he walked over and
parted the curtain a little so that he could
see the spot where the hidden transmitter
was located. Carl, looking over Jerry's
shoulder, saw a little boy of four or five
leaning bhack against the railing while an-
other boy of ten or eleven, obviously a
brother, knelt in front of him talking
earnestly. Jerry removed the earphone
from his ear and turned up the volume of
the receiver so that Carl could hear the
conversation between the two boys out
in the store.

“But, Timmy,” the older was saying, “we

(Continued on page 14)

MusiCroft copitolized on o once-in-o-lifetime opportunity. Becouse this sole is
limited, oct fost. Look ot the price...Check ond compore the specificotions...

below manufacturer’s cost!
fully guaranteed

60 WATT

AMPLIFIER

Complete sofistoction is ossured or your money back.

SPECIFICATIONS
IM Distortion....less than 179 @ 60W.
Hormonic Distortian. . . .less than 17 20
cps 1o 20.000 cos.
Frequency Response . ... 10508, 20 cps
to 20,000 cps +1DB. 7 to 70000 cps.
Sensitivity . .. .1 5 volts rms for 60 woltls
Domping Foctor. .. .choce of 15 or 30
by o swich,
Hum ond Noiselevel....85D8 below60W.
Hum Nullifier Control which compen-
sotes for oging or reploced tubes.

FEATURES

® Chrome plated chossis

® Chole filtered power supply

® Oc'ol socket lor preamplifier power con.
nechon wired lor Heathlit, Dyno kit ond
other preompitfiierst

fuse receptacle on chossis

Heavy duty power cord

Biased flament supply

Tubes. 2.6550. GZ34, 6BASA

Completely ossembled. wired, ond tested
Dimensions—9” x 14" x 8" high. Shpg.
W, 31 lbs,

Mail Orders Filled Promptly
For more high fidelity bargains
write for MusiCraft's brochure.

——= MusiCraft 48-p East Oak St., Chicago 11, Ill., DElaware 7-4150

IN FACTORY SEALED
CARTONS

manufactured
to sell for

'169%

NOW
$ 495
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DeVry Tech Can Prepare You

in Spare Time at Home

To Enter Bia Opportunity Fields as an 4

What a

No Previous Technical Experience or
DeVry Tech |n Advanced Education is Required P
Dipl ® 03 e Y
ploma , =
Meant to Few men realize that they ‘ | @
These Men: Pﬁ% can successfully prepare in L= S
e their spare time at hdme ‘{/\
for good-pay jobs, not only 1
G. F. Beane, in Automation Electronics— 3
\ \W. Virginio, but Guided Missiles, Radar, N |
‘was a fruck Communications, Micro-Waves, ———= == h_\!\-‘-.r—-
driver hefore he Computers and Industrial Electronics.
took the DeVry Tech DeVry Tech, with its modern training laboratories
Training program. Beane in both Chicago and Toronto, with its 26-year‘record

field of Electronics, will tell you free, without cost or

obligation, how they may help you as they have

) helped many others. Fill out coupon below NOW—

Edward Hahn, _ let us give you all the facts!

Hlinois, was a [0,”,““‘//” In addition Yo all the other phases of Electronics,

Jaborer; now 47/045 Automation Electronics, the modern system through

an electtonics ] which office and factory machines almost run

project engineer with themselves, can help provide you with a more

I::::;::”II::;;";:;T::: interesting and brighter future without interfering
: : with your present job.

pee (00 (s presen Find out how yiu may prepare to fit into this

posiBon: fast-growing opportunity field. Mail coupon NOW !

is now o technical elec- Y f successfully preparing men for better jobs in the
tronics sales representa- 72[51//}'/0/7'?40/0 et o Electo i it f i "

tive.

Nick Bar.

groniliiiess Aummr/o”ﬂft”kimy LIVE-WIRE Employment Service

oy 6' lcu'me d';‘e.c:; DeVry Tech’s Ptacement Department Is in contact with
3 y from g some of the best-known employers in the Electronics
school to DeVry Tech. field. The servize is free to all graduates — and DeVry
Now he has his own Tech’s record in helping to place men has been out-
service shop and tells us standing.
he is “literally snowed DRAFT AGE?
under with work."” We have valuable infoymatjon for every man of droft age; so if
you are subject to military service, be sure o check the coupon.

VoR O SEpupr ayup

GeT Factual Bookter FREE!

We'll give you a free copy of an inferesting booklet, "Electronics
and YOU.” See for yourself how you may take advantage of
the opportunities in this fast-growing field.

DeVry Techaical Institute

4141 Belmont Ave., Chicago 41, Il1., Dept PE-12-N
Please give me your FREE booklet, “’Electronics and
YOU,” and tell me how | may prepare ta enter

P . "
“One of North America’s Foremost Electronics Training Centers’! onc or more branches of Electronics as listed above.

T .'".i""_vﬁm“w Foeq[]  Accrediied Member of Notional Namd Ao

1 7 ma i 1 ™11 Home Study Council STaer FonT _—

i l".ﬂhdn:m 8 i'1 :l $=l Street Apt.
City Zone State

D Ev RY TEC " " ICAL I NS‘TITUTE [[] Check here if subjact to military training.

CHICAGO 41, ILLINOIS & ) DeVry Tech’s Canadian Training Center is located
FORMERLY L\ ¢ i at 626 Roselawn Avenue, Toronto 12, Ontario

DeFOREST'S TRAINING, INC. i
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The newest hobby under the sun!

BUILDTHIS -
SOLAR POWERED
RADIO!

and many other sun-powered electronic, ;
electrical and photometric devices featuring
International Rectifier Corporation SUN BATTERIES !

Everyone —from the beginner with a basic understanding of electrical work to the experienced pro-
fessional engineer—can build this pocket-size portable radic— powered by the sun! No batteries

Design Courtesy Science
@nd Hechanics Mogarine

- not even an On-Off switch. All you need is sunshine! The basis for this radio is the Int

B2M Sun Battery. This unit is a scientiflc, accurate, precision-made photoveltaic instrument that
dicectly converts light into electrical energy. This radio is just ane of many devices you can build
powered by solar energy. You have read about this new field of science. Be among the first in

THIS NEW BOOK TELLS YOU ALL ABOUT SUN BATTERIES — PHOTO-
CELLS—AND HOW TO USE THEM. Packed with information and
applications, this illustrated book shows wiring, diagrams and

l—tllll

TOR

722

RANS!

230K - IWEG,

| |—=

Sun BATTERY
4-B2MCELLS IN SERIES.

wait

Complete plans for building
this radic. At your elec-

FREE

GET THE B2M SUN BATTERY AND ALL OTHER
COMPONENTS REQUIRED AT LEADING ELEC-
TRONIC PARTS DISTRIBUTORS EVERYWHERE.
If your favorite distributor doesn't feature
the B2M Sun Battery send check or money
: s o Ll order to

: International Rectitier Corporation
Segundo. Califoernia

SPECIAL OFFER, The hook and the B2ZM Sun Battery for only $2.85 at your distributor

plans —every detail necessary to build many interesting devices.

tronic parts distributor.

this newsst hobby. Put the sun to work for you!

THIS 1S THE FAMOUS B2M SUN BATTERY
YOU'VE READ ABOUT. Widely used in experi-
ments, this unit in bright sunlight {10,000
ft. candles) will deliver 2 milliamperes at
250 millivolts under optimum conditions; will
last indefinitely with proper care. A $2.50
value foronly. . ...l $1.50

MILLER AM HIGH FIDELITY
CRYSTAL DIODE TUNER

NOQ. 565 AM TUNER

It's the perfect mate for your FM tuner . . . the Miller 565 Tuner Kit for the
finest in AM reception. Designed and planned by master electronic engi-
neers with over thirty years of manufacturing experience in quality radio
components . . . the name Miller stands for the highest professional stan.
dards of quality and uniformity. Previously sold only as a factory assem-
bled unit the most critical audiophiles have accepted the Miller 565 Tuner
Kit for top performance when selecting a compariion set or solo AM tuner.
Only recently have materials become available which make possible the
construction of extremely high Q" coils. Coils used in this tuner have a
“"Q" in the order of 600. Assembly and wiring of this tuner have been so

No Power Requirementse Selectivity
(20 KC) e+ Low Cost « No Noise ¢ Lifetime
Trouble Free Operation ¢ Sensitivity
Gain Control e Small size 4"x 7"x3V2”
deepeVernier dial e Nothing to cause
distortione Frequency 540 KC-1700 K€

simplified that the novice may complete the unit in a matter of a few
hours. Pictorial instructions as well as circuit diagrams are supplied with
each kit,

COMPLETELY WIRED 535 AM TUNER ALSO AVAILABLE. PRICE $19.50 plus Excise Tax

The 565 AM Tuner Kit is fully guar-
anteed. Buy with confidence from
your Radio and TV Parts Distributor.
it is one of the lowest priced quality
tuner kits on the market.

Net Price

1470

J. W. MILLER COMPANY « 5917 So. Main St., Los Angeles 3, Calif.
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For Real Job Security —Cet an L. C. S, Diplomal

Look over this list of career op-
portunities. Find the field where
you’'ll spend your future. Will
you be successful in it? Or will
you barely make a living? Here’s
a chance to find out! 1. C. S. will
send you absolutely free an up-
to-date brochure on the field that
interests you — including job in-
formation and 1957 opportunity
outlook. Mark and mail the
coupon today!
SPECIAL FREE OFFER
36-page book,
“Héw to Succeed.”

Authoritative career
guide filled with

INTERNATIONAL CORRESPONDENCE SCHOOLS

ARCHITECTURE
and BUILDING
CONSTRUCTION

O Air Conditioning

O Architecture

O Arch, Drawing and
Designing

O Building Contractor

O Building Estimator

O Carpentry and Mitiwork

O Carpenter Foreman

O Heating

O Interior Decoration

(8] Pamlmz Conluclor

0O Plumbi

[s] Rndmg An:h Blueprints
ART

C) Commercial Art

O Magazine & Book litus.

O Show Card and
Sign Letter

O Sketching and Painting
AUTOMOTIVE

O Automabiles

O Auto Body Rebuilding
and Refinishing

O Auto Engine Tuneup

O Auto Technician

Name.

BOX 76949L, SCRANTON 15, PENNA.
Without cost or obligation, send me “HOW to SUCCEED™ and the opportunity booklet about the fleld BEFORE which | have marked X (plus sampie lesson):

AVIATION

O Aero-Engineering Technology

O Aireraft & Engine Mechanic
BUSINESS

O Accounting

0 Advertising

O Business Administration

0 Business Management

O Cost Accounting

(0 Creative Salesmanship

O Managing a Smalf Business

O Professional Secretary

O Public Accounting

O Purchasing Agent

O Saiesmanship

O Salesmanship and
Management

O Traffic Management

CHEMICAL
[ Analytical Chemistry
O Chemical Engineering
) Chem. Lab. Technician
O Elements of Nuclear Energy
[ General Chemistry
@ Natural Gas Prod. and Trans.
[ Petroleum Prod. and Engr.
3 Professional Engineer (Chem}
a Pulp and Paper Making

CIVIL
ENGINEERING

0 Civil Engineering
Construction Engineering

{0 Highway Engineering

O Professional Engineer (Civit)

D Reading Struc. Biueprints

[3 Structural Engineering

O Surveying and Mapping

DRAFTING
0O Aircraft Drafting
O Architectural Dratting
[ Drafting Machine Design
O Electrical Drafting
O Mechanicaf Draiting
O Sheet Metal Drafting
O Structural Drafting

ELECTRICAL
O Etectricat Engineering
O Etec. Engr. Technician
O Elec. Light and Power
O Practical Electrician
O Practical Lineman
O Professional Engineer (Elec)

HIGH SCHOOL
O High School Diptoma

Accredited Member,
I. C.S., Scranton 15, Penna. auiosal Home Study Couet

(Partia list of 257 courses)

0 Good English
O High School Mathematics
0 Short Story Writing

LEADERSHIP
O Industrial Foremanship
O tndustrial Supervision
3 Personnel-Labor Reiations
O Supetvision
MECHANICAL
and SHOP
O Diesel Engines
O Gas-Elec. Welding
O Industrial Engineering
O Industrial Instrumentation
O Industrial Metallurgy
O Industrial Safety
O Machine Design
O Machine Shop Practice
[ Mechanical Engineering
CI Professional Engmeer (Mech)
O Qushty Conlrol
O Reading Shop Blueprints
O Refrigeration and
Air Conditioning
O Tool Design O Tool Making

RADIO, TELEVISICN
O General Electronics Tech.

Age—— Home Address

O Industrial Etectronics

O Practical Radio-TV Eng'r’'g
0 Practical Telephony

O Radio-TV Servicing

RAILROAD
O Car Inspector and Air Brake
O Duesel Electrician
[ Diesel Engr. and Fireman
[ Diesel Locomotive

STEAM and

DIESEL POWER
O Combustion Engmeering
0 Power Plant Engineer
O Stationary Diese! Engr.
O Stationary Fireman

TEXTILE
[0 Carding and Spinning
O Cotton Maautaclure
O Cotton Warping and Weaving
(1 Loom Fixing Technician
O Textile Designing
O Textile Finishing & Dyeing
O Throwing
) Warping and Weaving
O Worsted Manufacturing

City.

Zone State

Working Hours

AM. to P.M

Camdun residents send coupon to internationat Correspondence Schools, Canadian, Ltd.,

I, Canada. .

. Speciat tuition rates to members of the U. S. Armed Forces.

helpful tips. Sent free
with brochure

to those who mail
coupon without delay.
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Carl & Jerry (Continued from page 10)
ought not wait for Santa to come back.
H M P R ov E The folks will be worried about us. Any-

way, I don’t think you should ask Santa

Claus to bring you that electric train. You

g iy don’t understand, but seventy-five dollars
your N 2 ‘ is an awful lot of money. What with Dad
Amp'iﬁer g - being sick for so long and everything,
h maybe we shouldn't expect too much for

Christmas this year.”

“Why, Ronnie?” the little tow-headed
youngster asked. “You think Santa only
brings presents that cost a lot to little boys
with rich parents? If that’s so, what’s the
use of being Santa? That’s not the way
it is. Santa Claus can do anything. When
I tell him I want the train so Daddy and
I can play with it together and Daddy will
forget how bad he feels, I just know I'll
get it. When Daddy was a little boy, he
wanted an electric train more than any-
thing, but he never got one. Don’t you see
that I've just got to stay and explain this
to Santa?”

Little Timmy stood up straight, and for
the first time the boys saw the crutches
under his arms and caught the glint of
metal braces on his slender legs.

Carl smiled wryly as he answered the
question in Jerry's eyes. “Bye-bye tube and
transistor tester,” he chanted softly.

“T knew you’d be soft-hearted and soft-

with the 4y
Amperex
GZ34 / SARa

RECTIFIER

A LOW-IMPEDANCE, INDIRECTLY
HEATED, FULL-WAVE RECTIFIER
WITH 250 MA OUTPUT CAPACITY

The unique AMPEREX GZ34 replaces with-
out circuit changes, in the majority of
amplifier circuits, an entire line of popular,
heavy-duty 5-volt rectifiers—5U4G, 5V4G,
5T4, etc.—with the following benefits:

® Better voltage regulation due to lowered
power supply impedance;

® Higher power supply output
voltage for more power,;

® Added filter condenser protection
due to reduced surge;

® Cooleroperation duetolowervoltagedrop:
® Protection of costly power output
tubes through delayed warm-up.

[T L R R L R R XY eccaeammosomean

OTHER Amperex TUBES FOR
HIGH-FIDELITY AUDIO APPLICATIONS:
EL84/6BAS  9.pin power pentode; 17 W PP
6CA7/EL34  High-power peatode; 100 W PP
EF86/6267 Low-noise high-g pentode
ECC81/12AT7 Low-noise medium-u dual triode
ECCB2/12AU7 Low-noise low-u dual triode
ECCB3/12AX7 Low-noise high-u dual triode
ECC85/6A0Q8 High-y duai triode for FM tuners
EZ280/6V4 9.pin rectifier; cathode; 90 ma.
EZ81/6CA4  9.pin rectifier; cathode; 150 ma,
At All Leading Electronic Parts Distributors

6}% Amperex
/\ ELECTRONIC CORP.
L 230 Duffy Ave., Hicksville, Long Island, N.Y.

& ° L

| ... When Daddy was a little boy, he wanted an
| electric train more than anything, but he never got
one.. Don't you see that I've just got to stay . . ."
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CARL E. SMITH, E. E.
President

Accredited by National EX'alns
Home Study ICouncnl ——

Get Both FREE

Sily—s: g

Name and Address License Time
John H. Johnson, Boise City, Oklahoma . Ist 20 weeks
Prentice Harrison, Lewes, Delawere ......... |Ist 27 weeks
W. E. Evey, Ottawa, Kansas.. . 2nd 24 weeks
Raymond L. Gersig, Pittsburgh, Pa. L..... 2nd 24 weeks
Francis W. Bartley, Danbury, Conn, ...... 2nd 15 weeks

(Names and addresses of trainees in your area sent on request)
lev
like these:

Radio Operators &
Technicians

American Airlines has
openings for radio opera-
tors and radio mechanics.
Operators start at
$334.53 per month. Ra-
dio mechanic’s salary up
to $1.99 per hour. Peri-
odic increases with op-
portunity for advance-
ment. Many company
benefits.

Electronics Technician

Electronic Technicians

Convair Electronies De-
partment: Radio and Ra-
dar Mechanics, Electron-
ics Technicians, and Jun-
ior Engineers are wanted
for a special program on
fire control development
and installation. Begin-
ning rate: $365 and up.

‘I am now employed by the Collins Radio Company

as a Lab Technician.

{This job was listed in your

bulletin.) I have used the information gathered from
your course in so many ways and 1 know that my
training with Cleveland Institute helped me a great

deal to obtain the job.’

Charles D. Sindeiar, Cedar Rapids, lowa

Cleveland Institute of Radio Electronics

4900 Euciid Bldg. Desk
December, 1957

PE-33

Cleveland 3, Ohieo

FC

COMMERC)AL

icense
Xams

Get Your FCC License
Quidkly

\ln to train you
) until you receive

LICENSE

EXAMINRTIONS B S

Mail Coupon Today

Cleveland: Institute of Radio Electronics
Desk PE-33, 4900 Euclid Ave., Cleveland 3, Ohio

Please send Free Booklets prepared to help me
get ahead in Electronies. I have had training or
experience in Electronics as indicated below :

[ Military [ Broadcasting
[ Radio-TV Servicing
[ Manufacturing
0 Amateur Radio

0 Home Experimenting
O Telephone Company
0 Other

In what branch of Elec-,
tronies are you inter-|

In what kind of work
are you now engaged?

e S ested 7
Name. ———— Age__
‘Address. S =
City ~ — Zone State. S

Special Tuition Rates to Members of Armed Forces

=
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Carl & Jerry ccontinued from page 14)

headed enough to say that,”” Jerry ex-
claimed, digging an affectionate elbow into
the ribs of his lanky friend. “Let’s go
hunt up Mr. Bixby and buy that train right
away. Then we must brief Santa a little.
Finally we'll follow the kids home and see
where they live. It must be close because
the little fellow couldn’t walk too far.”

THE BOYS found Mr. Bixby talking with
Santa Claus, who was delicately plying
a toothpick through his whiskers in a most
mortal manner. Constantly interrupting
each other, the boys explained to the store
manager what they wanted to do.

Now Mr, Bixby had not become the head
of Carlton’s Department Store by being a
sentimentalist,” but even he was not im-
mune to the Christmas spirit, and there
was something about the impetuous way
the two boys responded to the appeal of
little Timmy that touched him.

“I've an idea, boys,” he said. “The store
and its employees build up a fund every
Christmas to help needy cases. How would
it be if you two kept the money that
you've earned and let us take care of this
for you?”

Carl and Jerry exchanged glances, and

then Carl spoke up for hoth of the boys:

“We appreciate the offer. Mr. Bixby. but
if you don’t mind we'd like to do it our-
selves. You see, up to now Jerry and I
have almost always been on the receiving
end of things. Everyone has done things
for us. I guess it's about time we started
trying to do a little something for others.
It makes us feel sort of grown-up and good
inside.”

“Okay, okay!” Mr. Bixby said hurriedly,
clearing his throat: “hbut you mustn’t he
selfish about this. Let us help a little, tpo.
The store will sell you the train at our cost
price, and that’ll leave enough over to buy
a nice present for Ronnie.”

The boys quickly agreed to this proposal,
and Santa took his place on the throne.
The curtain was pulled back, and Timmy
started toward him at once, swinging
through his crutches.

"AS I LIVE AND BREATHE and har-
ness my reindeers, if it isn’t my little
friend, Timmy!”’ old Santa exclaimed, care-
fully gathering up the little boy. “I’ve been
watching for you because I know just
what you want.”

“Really, Santa?” the little curly-headed
blond boy asked, his blue eyes open wide.

“Unless my elves have been telling me

— T

= ALTEG
BIFLER

Greatest available value in
High Fidelity loudspeakers

ALTEC LANSING Biflex loudspeakers have an effi-
cient frequency range far greater than any other
type of single voice-coil speaker and equal to or
exceeding the majority of two or three-way: units.
This truly amazing frequency range which is
guaranteed when the speaker is properly baffled,
is the result of the ALTEC developed viscous
damped concentric mid-cone compliance.

This unusual compliance serves as a mechani-
cal crossover, providing the single voice-coil with
the entire cone area for the propagation of the
lower frequencies and reducing the area and mass
for the more efficient reproduction of the higher
ranges. Below 1,000 cycles per second the inherent
stifiness of the Biflex compliance is such that it
effectively couples the inner and outer sections of
the cone into a single integral unit.

The stiffness of the compliance is balanced to
the mechanical resistance and inertia of the
peripheral cone section so that the mass of this
outer section effectively prevents the transmission
of sounds above 1,000 cycles beyond the mid-
compliance and the cone uncouples at this point
permitting the inner section to operate independ-
ently for the reproduction of tones above 1,000
cycles. Proper phasing between the two sections is
assured by the controlled mechanical resistance
provided by the viscous damping applied to the
mid-compliance.

Biflex speakers can be considered to fill the
complete speaker necessity for any system or as
the bass speaker component for more comprehen-
sive systems intended to cover the entire audio
spectrum.

Have the pleasure of listening to an ALTEC
Biflex loudspeaker at your dealer's. If your ear is
in tune, you'll take ALTEC home.

ALTEC Biflex speakers are available in 8”7, 12~
and 157 diameters.

Hlustrated above is the ALTEC 4128 12 Biflex

with 40-15,000 cps guaranteed range.

Price: $51.00

ALTEC LANSING CORPORATION, Dept. P12
1515 S. Manchester Avenue, Anaheim Calif.
161 Sixth Avenue, New York 13, NY.

Write for free catalogue
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EARN MORE MONEY...GET INTO

TELEVISION

ELECTRONICS-=RADIO
Learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE

YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT

Parts to build a modern TV set, including
all tubes plus a large screen Picture Tube

Parts to build a powerful Superhet Receiver,
standard broadcast and short wave

i
Parts to conduct many experiments and buil1 ¥l
Continuity Checker, RF Ocillator, TV Circuits,

Audic Oscillator, TRF Receiver, Signal Generitor i
-

o A Valuable Professional Multitester r

19 BIG KITS

YOURS YO NEEP

1. TELEVISION, INCLUDING COLOR TV
2. RADIO, FM AND AM

3. INDUSTRIAL ELECTRONICS

4. SOUND RECORDING AND HI FIDELITY

6. AUTO
7. RADA

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

5. PREPARATION FOR FCC LICENSE

8. COMMUNICATIONS

MATION
R AND MICRO WAVES

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

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

EARN AS YOU LEARN. Many of our
students earn their entire tuition and
more in Spare Time jobs we show
them how 1o do while leacrning.

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

Let National Schools, a Resident
Technical School for over 50 years
train you for today’s unlimited op-
portwnities in electronics! Qur Shop
Method trains you to be a MASTER-
TECHNICIAN. Completely up 1o
date, developed by experienced in-
structors and engineers, your Tele-
rama Course will teach you all phases
of the industry quickly, clearly and
coriectly. You can master the most
modern projects, such as Color TV,
printed circuits — even prepare for
FCC License without taking a special

Fuily iflustrated "Care‘er“‘Bnnk in [ A
TV-Radio-Eectronics. PLUS actual sample 1
lesson—ysurs at no cost, no obligation.

CLIP COUPON NOW . .. MAIL [T TODAY!

— many other matcrials and services
— consulwation privilege with our
qualified siaff, and Graduate Em-
ployment Service. EVERYTHING
YOU NEED for outstanding success
in Electronics.

ELES
RESIDENT TRAINING AT LOS ANG

1t you wish ¥
nu? Resident

service.
school—alc

NATIONAL SCHOOLS

TECHNICAL TRACE TRAINING SINCE 1905
LOS ANGEUES 37, CALIFORNIA

FAST SERVICE—MAILNOW TO
NATIONAL 5CHOOLS, DEPT. R2G-127

4000 5. FIGUERQA ST,
LOS ANGELES 37, CAIIF,

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

APPROVED FOR G.L. TRAINING ' NAME ACE
NATIONAL SCHOOLS -
4 CITY. ZONE STATE
4000 S, FIGUEROA ST, LOS ANGELES 37, CALIF. ( {0 Chock i interested ONLT iniResident SEhoot seainiog at Los Angeles.

YETER

L T L T T
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quality makes the difference in the

THE
FAIRCHILD
MODEL 225A
CARTRIDGE
$37.50

1 Precision ground diamond stylus fitted to stylus
arm. 2 Center beam support insures precise place-
ment of stylus arm. 3 Special alloy aluminum
stylus arm—low moving mass provides improved
tracking. 4 Micradjust Serew—permits exact fac-
tory setting of damping, assures uniform flux gap
and proper centering of stylus arm. 5 Moving coil
wound on nylon bobbin with triple gold plated
wire. 6 Special composition silicone rubber damp-
ing ring. 7 Alnico V magnet for greatest energy
product has special alloy flux return path for
maximum sensitivity. 8 Mylar vane anchors coil.
Flexure pivot construction provides extreme free-
dom of motion. 9 Rubber impregnated molded
hase impervious to moisture absorption. 10 Gold

plated terminal lugs.
...."...J................“‘.....‘....
FAIRCHILD RECORDING EQUIPMENT (0., Long Island City 1, N. Y.

Enclosed find

10¢ for -
informative NAME
hooklet

“In the Groove” ADDRESS

and complete

literature, CITY & STATE

Carl & Jerry(0011tin1¢ed from page '16)

wrong, it’s an electrie train; and I can just
see you and your daddy playing with it
under the tree on Christmas morning,”
Santa said dreamily, with his eyes closed.

“You hear that, Ronnie; you hear that?”
Timmy shouted, bouncing up and down on
Santa’s lap in excitement.

“And,” Santa continued, “I wonder how
Ronnie would like a fine transistor radio
kit that he and his daddy could put to-
gether?”

The boys could see Ronnie nodding his
head up and down so vigorously that his
sock cap slid down over his eyes. For the
moment, all the sophisticated cynicism of
late childhood had deserted him.

Timmy was so excited he could not sit
still; so Santa carefully set him on his feet
and watched him and Ronnie making their
way down the aisle. If you watched very,
very closely, you could have caught a
secret sign of mutual approval, made by
circled thumb and forefinger, being ex-
changed by Mr. Bixby in the balcony,
Santa Claus, and two boys who casually
followed Ronnie and Timmy through the
crowded store,

One of the boys was short and plump and
dark, the other with glasses was tall and
blond and athletie; but on the face of each
was exactly the same happy, contented,

“Christmassy’’ smile.
g

. .. "You hear that, Ronnie; you hear that?" Timmy
shouted, bouncing up and down on Santa's lap ...

18 Always say you saw it in—POPULAR ELECTRONICS



This book is a Gold Mine

Send for it immediately!

REVEALS HOW YOU CAN GAIN QUICKER SUCCESS
OR TURN YOUR HOBBY INTO A WELL-PAID CAREER

IN RADIO . . . TELEVISION . . . ELECTRONICS

Whether you're an amateur . . . a hobbyist . . . or already in
electronics . . . Let us show you how to have «a bright career in

RADIO! TELEVISION! ELECTRONICS!

TURN YOUR HOBBY INTO A HIGH-PAY CAREER!

Today thousands of electronics hobbyists have
an opportunity to turn their hobbies into profits.
It’s the “Age of Electronics”! Trained men are
in crucial demand! You may be “oulside” the
electronics industries now, working on a job you
enjoy far less than experimenting, building,
transmitting, receiving; working for less money
than is being paid to electronics engineering
technicians. But your “true love” is electronics.
Why not awaken to your opportunities—now?

GOOD PAYING JOBS FOR TRAINED MEN!

This is typical of the high-level opportunities

available to CREI-trained men:
«Just about four months have passed since I
made my first recruiting trip to CREIL As a
result of that visit Messrs. Kohs, Plante and
Wenger are now members of the Laboratories
and Mr. Kresge soon will be . . . we have some
openings now and will have others . . .”—Bell
Telephone Laboratories, Murray Hill, N. J.

YOU NEED ADVANCED TRAINING

Sure you have some experience. But the fellows
with only partial technical knowledge move slow-
ly, or stand still while you—the man with ad-
vanced technical training—plunge ahead in the
golden world of electronics opportunities,

o — -

| To help us answer your request intetligently,

December, 1957

NECESSARY TRAINING IN MINIMUM TIME

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

Thousands of men before you have benefited quickly
from RISl Home Study training. Thousands of
CRII graduates are now employed in industry here
and abroad. Here is what just one has to say:

“In this time of less than two years, I have almost
doubled. my salary and have yone from awireman, to
cngineering assistant and now to junior engineer.
I have CREI to thank."—Ffrank A. Lckert, 22 C'lover
Lane, Levittown, Pa.

SEND FOR FREE BOOKLET. IT TELLS YOU HOW

How to gain career success in the tremendous
electronics industries. It pinpoints opportunities
which exist. By 1960, the electronics industries
will do no less than $15 billion worth of business
per year, not counting mijlitary orders. Elec-
tronics is the ONE field of maximum opportu-~
nity in this electronic age.

FANOUS FOR VETERAN?
30 YEARS 1t you are eliglbie for training under the
new (1. Bill of Itights, check coupon

CREI I1s  known
and respected
throu ghout the
Electronle worid.
Since 1927 we
have trained thou-

for full information.

LIKE TO STUDY IN WASHINGTON?

CREI alse offers resident instruction at
same high level day or night,  lasses
start aften. t'heck coupon for Residence
School catalog. Quallfled residence grad-

uates earn degree: ‘‘Associate in Applled

RKelence.'’

please give the following information:
Ay e6088600000000500 CAPITOL RADIO ENGINEERING INSTITUTE ]
PE OF .+ o eveeennnsnneeaasnananss ECITY Aceredited Technical Institute Curricula—Founded in 1927 4 |
PRESENT WORK . . oo iineernosonersssnns Dept. 1212-D, 3224 I6th St., N. W, Washington 10, D. C. | |
| Send booklet *‘Your Future in the New World of Electronies'' and |
[ esareeNoutiinel :
SCHOO! BACKGROUND . .. .vivvvenronens 3 Electronic Engineering Technology
I gIHEEL%KOF j @] Br?adnst (AM, FM, TV) Enpineering Tech- I
.................................... nology
| GREATEST ‘l (O Aeranautical Electronic Enginesring Technology z |
| FIL.ECTRONICS INTEREST C} Television Engineering Technology
EXPERIENCE o .vicaecsastnroooanosans |
b NAME . .vvvcreenressnesenonanssassosanocasnarsaronenes 00005000 Age.......oinen |
I IN WHAT BRANCH OF ELECTRONICS ARE LT TR TR R TR R TR TR R R R RL R R I
1 vou most 1NTERESTED? .....iiii..e. |
I L 03T 3 K RRRE R Zone...... State.......... |
!_ .................................... Check: [} Home Study [) Residence School [ Korean Veteran |
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“y g ol atie !,
E C_leads in Quality Electronic
Test Equipment, at Lowest Prices!

NEW! EMC Model 301
Speedi Tube Tester

Preclision crafted for
checking tubes in seconds.
Only 2 settings to make.
Checks for shorts, leak- £
ages, and quality. Over 375 |
tubes now listed, includ- /(a.
ing 074 tube. New listings { <&
available. Saves precious
time and quickly pays for
itself. Also available with
712" meter. . : -
Model 301P, illustrated
with 415" plastic front meter, in oak carrying case,
$47.50; In Kit Form, $33.20.

Model 201¢€, Sioping Counter Case, $46.50; Kit, $32.60,
Model PTA, Picture Tube Adaptor (to check and rejuve-
nate picture tubes)......... .......... . ... . $4.50

NEw! EMC Model 108
Handi Tester

The only appliance and auto battery
tester in its price class to use a
D’Arsonval, instead of an iron vane
type meter. You get exclusive advan-
tages of maximum accuracy, maxi-
mum scale length, and minimum
L Dbattery replacement cost . .. at no
B CXtra cost. Complete with test leads
@ and instruction manual, Wired,
€™ $15.95; In Kit Form, $12.95.

NEW! EMC Model 905-64
Battery Eliminator, Charger,
and Vibrator Checker

A MUST for auto radio service,
Features continuously variabfe %
voltage output — in either 6 or
12 volt operation, Checks all 6
or 12 volt vibrators. Model 905-
6A (Comb.) Wired, $67.90; Kit,
$44.90. Modet 905, Battery
Eliminator and Charger (only) Wired, $37.50; Kit,
$28.90. Modet 906, Vibrator Checker (onty) wired,
$31.80; In Kit Form, $17.05,

NEW! Modet BEA, Battery Eliminator Adaptor (for
Transistor Radio Checking) . Wired, $9.70

Yes, tell me more, send me—FREE—a detailed catalog
of the complete EMC line.

PE-12
NAME _
STREET.
CITY STATE. -——

Electronic Measurements Corp.

E M c 625 B'way « New York 12, N. Y.
Ex. Dept. 370 B'way, N. Y. 13

FROM OUR READERS

Out of Luck

® Can you give me addresses of companies that
want wireless operators? I'd like to join the U. S.
Merchant Marine as a wireless operator. I am
18 years old, a Dutchman, and hold a second class
ticket.
R. vaAN DEN BErg
Singapore, Malaya

In order to work on an American ship, you
would require a Federal Communications Com-
mission ticket. Only U. S. citizens—rith very rare
exceptions—can get such g ticket. That goes for
airlines, too.

® Is it possible to make a transistor metal locator
cheaply ?
PHILIP SHAW, Jr.
Redondo Beach, Calif,
Not only would it be more expensive to do
so but you would probably sacrifice sensitivity as
well because of oscillator power requirements.

Ccn We Help?

® In a recent issue you described some of the POs-
sible uses of an electronic paging system. You
also mentioned a company called “Page Boy, Inc.”
This kind of a system seems to have possibilities
in the Naval shipyard in which I am now serving,
and I would be very grateful if you could give
me the names and addresses of some of the com-
panies that make the equipment.
PETER COSSETTE
Cmdr. R.CN.
Victoria, B. C.

Two of the manufacturers of this equipment are:

Page Boy, Inc.
1724 E. 12th St.
Brooklyn, N. V.

Stromberg-Carlson
1710 University Ave.
Rochester, N. V.

® On page 92 of the October issue you mention
a “Bambinophon.” Who sells it?

G. JENTZEN

Washington 10, D.C,

® I saw your article about the “Bambinophon”

and was wondering if it was for sale in this
country.

VERNE ARMSTRONG

Raymond, Minn.

® Saw the story on the transistor tape recorder
for the small fry. Where can I get it?

MicHAEL AXELROD

Uniontown, Pa.

As far as we know, the “Bambinophon” re-
corder is available only from:

Dr. Windhaus & Co.
35 Graf Adolph Str.
Dusseldorf, Germany

® In the August issue you-describe a Metz portable

Always say you saw it in—POPULAR ELECTRONICS
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Do you like to experiment

... to build ..

. fo create?

Then there’s an excellent future for YOU in

ELECTRONICS -RADIO - TV

No experience necessary. Central’s complete,
approved training will qualify YOU for high-
pay Electronic career in shortest possible time
. .. at minimum cost. Practical “Progressive Plan”
prepares you in-a-hurry for basic Electronic

Technician and Radio-TV Servicing opportu-
nities. Each additional phase you complete steps
up your earnings . . . qualifies you for better,
higher-pay positions. Here is resl training
protection.

_ Central-Trained Men Hold Top Jobs — Earn High Salaries!

Kenneth 5. Craycralt
ASSOCHATE ENGHNEER

T it
Ve i these recent Central graduates:
Wayae M. Lewis Croighten D. Kidd
h FIELD ENGINEER QUALITY ASSURANCE
i §.8.M. Corperation Atomie Ecergy Commission

Since 1931, Central has trained over 50,000 young men
and women, Graduates are periodically interviewed and
employed by many of America’s foremost industrial
giants. Just look at the outstanding positions held by

Robert Musburger
STUDIO TECHNICIAN
WDAF-TY, K. C., Me,

Bonald M. Persels
ENGINEERING TECHNICIAN
Nosing Airplans Cempony

Clayon P. Kieor
ELECTRONLC TECHNICIAN
Remington Rond Unlvac

Two Quick Ways to Train

HOME STUDY—Train in your spare time . . ., with-

out giving up present occupation. Build—keep power-
ful Radio Receiver, Multi-Tester, TV-Oscilloscope with
5-inch Cathode Ray Tube. Experiment with Transistors
—other new electronic equipment. Full preparation for
First and Second Class FCC Licenses. Easy, step-by-step
instructions. Transfer to resident training after pre-
liminary home study if you desire. Inspected and
ACCREDITED by the National Home Study Council.

[J ELECTRONICS
[0 GUIDED MISSILE
[0 ATOMIC ENERGY

O RADIO O RADAR
O TELEVISION ‘ [J AUTOMATION
O COLOR TV

[ SEISMOGRAPH SURVEY
O AIR TRAFFIC CONTROL
{J NAVIGATION

[ TECHNICAL WRITING

2 RESIDENT—Regularly scheduled classes for full time
students. Outstanding technical facilities . . . staff
of highly competent electronic instructors. Over 21 class-
rooms and laboratories plus modern TV broadcast studlo.
Courses in Radio-TV Servicing, Broadcasting. Electronic
Engineering Technology. ‘‘Electronics. Radio, and Tele-
vision Technology” course ACCREDITED by Engineers
Council for Professional Development as engineering
technielan program, Graduates receive ‘‘Associate of
Science’ degree—recognized as proof of top-level train.
ing. Housing assistance, Part time employment available

True facts about Electronics career are yours in Central's FREE BOOK,
“Your Future in Electronics.” Send for your copy!

E'.Iip and Mail TODAY — No Obligation
ELECTRONICS DIVISION — Central Technical Institute

Dept. A-127, 1644 Wyandotte Street, Kansas City 8, Missouri
Tell me more about how Central iraining can qualify ME for high-pay career in Electronics. Check field(s) of interest below if you wish,

] TECHNICAL DRAFTING
[0 AIRCRAFT MANUFACTURE
J COMMERCIAL AVIATION
0O u.s. CIVIL SERVICE

J U.S. ARMED FORCES

J YOUR OWN BUSINESS

[J RESIDENT TRAINING

[0 HOME STUDY

Age

COUNtY e

[J OTHER
CHECK ONE:
Name
Address
I;:‘s_g " City, State
C. L, FOSTER

President
T X 3 0 0 N B 0B} J

December, 1957

VHERANS' Central -offers courses approved under G.l. Bill.
AND: If Korean Vet give oppiox, discharge dole - o s co sz

S e v e 0 50
D e
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Centralab
Ceramic .
Transmitting

Capacitors

= Wa,y
Better

® 60 to 90% smaller
® 50 to 75% less expensive

¢ handle up to 300%
more r-f power

® lower internal inductance.

You don’t have to take our word for it. Here's
what a satisfied user has to say — “We have
found that Centralab capacitors are a ‘must’
in high-power r-f work. They are the only
ones whose internal inductance is low enough
to do the job.”

They’re ideal for stationary and mobile
transmitters, tuned tank circuits, antenna cir-
cuits, and other applications where high-volt-
age, high-frequency circuits are required.

CRL capacitors have extremely low pf (down
t0.1%) and inductance. Retrace characteristics
are stable. Their “double cup’ design provides
greater strength and long leakage paths. ..pre-
vents arcing.

You can choose from 39 types...11 terminal
styles. Capacitance, 3 to 1000 mmf, 5 kv to 20
kv d.c. Low moisture absorption meets appli-
cable MIL specifications.

Get your CRL Series 850 ceramic transmit-
ting capacitors from your Centralab distributor.
They’re shown on page 39 of Catalog 30. If
you don’t have a copy, ask your distributor for
one, or write direct to Centralab.

ab /
ab;

A DIVISION OF GLOBE-UNION INC.
994L EAST KEEFE AVENUE + MILWAUKEE 1, WISCONSIN

tn Canada- B804 M1 Pleasant Rood * Torenta, Ontorio
0.3658
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Letters (Continued from page 20)
radio. Where would I be able to get one of these?
LricH IerLav
Atlanta 9, Ga.

The manufacturer is:

Metz Apparatefabrik
Fuerth/Bayern, Germany

® While glancing through your July 1936 issue,
I noticed an article called “Closed-Circuit Tele-
vision—New Communications Tool.” In it you

mention a system called “Visicall.” Could I have
the name and the address of the manufacturer?
H. D. LESHER

Vegas Video Sales Service
Las Vegas, Nev.
The manufacturer is:

Sperti Faraday, Inc.
Adrian, Mich.

Dep‘t. of Conflagration?

® The photo shows a “horn” built into my fire-
place. When I don’t use the fireplace for heat, I
use it for hi-fi. Santa can use the door.

I find it gives amazing results, costs very little,
and you can even use the fireplace screen for grille
cloth. Please note that the flue should be plugged

with newspapers. But be sure to unplug it when
vou light it up—the fireplace, that is.

Howarp L. WiLsur

San Diego, Calif.

Sounds like a spark-ling good idea.
Pats On The Back

® In the September issue I read and enjoyed the
article “Radio Keeps You in Touch.” I took spe-
cial interest in the section on mobile radios. I
would like to have one of these units in my car
but have one question: how would you go about
getting service if you were to leave the vicinity
where you originally had the equipment installed?

J. F. RicaMonD

Joppa, Maryland

If you are talking about phone company instal-
lations, you would have to get a new installation
from your phone company if you moved out of a
particular area.

® Could you please transmit to me all relevant in-

Always say you saw it in—POPULAR ELECTRONICS



Model RC98 a.spee0 SupPer

AUTO-MANUAL CHANGER
Continuous - or — variable
conlrol on all speeds. $67.50

Model 301 PRCFESSIONAL
TRANSCRIPTION TURNTABLE
Each speed variable!

€ach unit with its own
performance test report $89.00

Model TPA/10 TRANSCRIPTION TONE ARM
—Professional performance.
a jewel-like construction
and exceplional
versatility. $24.50

Model RCBB 4.SPEED DELUXE
AUTO-MANUAL CHANGER
Exclusive pusher platiorm
protects your records $54.50

There's a Garrard for
every high fidelity system

Model T marx 0
4-SPEED MANUAL PLAYER
A supenor unit for quality
budget systems. $32.50-

Model RC121 4.sPEED MIXER
AUTO-MANUAL CHANGER

fine performance with economy
and compactness. $42.50

For Free Illustratea
Literature Write: GARRARD SALES CORPORATION, Dept. GX-357, PORT WASHINGTON, N.Y.

December, 1957
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Letters (Continued from page 22)

formation on the well-modulated girl on the June

cover of PorurLar ELecTrRoNIcs. It is impedance

that T know so that T will be able to reactance. All

details received will be kept in strictest fidelity by
yours truly.

ANDREW NacY

Hamilton, Ontario

All data on this device vepresents a well-modu-
lated trade secrel.

The Women Again

® In the August magazine, Dave Kavanaugh
wanted to know if women did not read POP'tron-
ics. T don’t know about “the women,” but 1 read
every issue from “kiver to kiver”” I'm also a
charter member and have every issue that has been
published. I only wish you would publish it more
often and put more in it to help hams pass their
exams for the various licenses.
Rury H. LVERLY, KgGKvV
St. Louis, Mo.

tronics a year ago and subscribed immediately. I
first read Carl & Jerry, Short-Wave Repor!, and
Among the’Novice Hams; then any other articles
I can understand. Herb Brier's current series of
lessons is exactly what T need as I have had dif-
ficulty finding textbooks simple enough for a
beginner to understand.
Rura S. CoxcraM, KNOjCN
Monticello, Ind.

The girls are swamping us. Any more questions
about women?

Back Issues

® T am trying to locate a copy of the May 1955

issue. It is not available from your Circulation

Department and I have been wondering whether

any of yvour readers could supply me with this

issue. I am willing to pay any reasonable price,
including postage.

CHarLEs DuntLop

1902 Sheridan Road

Evanston, Ill.

These are the issues that are currently out of

.

circulation:

May 1955
June 1955

® In answer to reader Dave Kavanaugh’s letter,

women do read P.E.; at least this one does. T like
your column for the Novice Hams.

CArROLYN THOMPSON

Marblehead, Mass.

December 1056
February 1957

Some More Assists

® T have just read “Radio Keeps You In Touch”
in the September issue and enjoyved it very much.
For some time our office has been interested in
obtaining a communication system for use between

" I will join Margaret Le Fevre (October issue)
as another of your estimated 3-4% feminine
readers. My husband and I first heard of POP’-

From Collaro Ltd., world’s largest manufac-
turer of record playing equipment — comes
the most significant development in years
— the exclusive new transcription-type tone
arm, which transforms the conventional
record changer into a TRANSCRIPTION
CHANGER, with features of the finest pro-
fessional equipment.

The arm is a one-piece, spring-damped,

counter-balanced unit which will take any
» standard high-fidelity cartridge. It is free of
any audio spectrum resonances.

Stylus pressure between the first.and fast
records in a stack remains virtually con-
stant at tess than a gram of difference,
compared to 4 to 8 grams on conventional
changers. Vertical and horizontal friction
are reduced to the lowest possible level,
insuring longer life for records and styli.'

In its superb performance, the new Collaro
Continental, Model TC-540, meets the rigid
requirements for high fidelity equipment,
offering professional quality at a record
changer price. The Continental is $46.50.
Other Collaro changers are priced from
$37.50 up. (Prices slightly higher west of
' 4 Mississippi.)

New Transcription-Type
Tone Arm Makes Collaro
World’s First True

High Fidelity Changer

COZZG(J‘ 0 CONTINENTAL, vc-sso0

FREE: Colorful new catalog, containing guide on
building record library plus complete Collaro fife:;
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Clip and Mail the Coupon Below—Now!

25 BIG KITS " Train in Spare Hours at Home -
for the Best Jobs and Big Pay in

adio-Television

—my new, faster way!

Want Proof? Send for my
big FREE CATALOG and
sample Lesson. Let the facts
speak for themselves!

Why wait—get into Radio-Television fast!
“" I will train you in as little as 10 months
to step into the tap paying Radio-Tele-
vision field as a much-needed Service
‘Technician! You will train entirely at Frank L. Sprayberry
home in your spare time ... which means Educationat

S Director

you can train as fast or as slowly as you

like. You have a choice of THREE Sprayberry Training Plans . . .
one exactly suited to your needs. My easier-than-ever payment terms
make it possible for you to get set for the good jobs in Radio-Tele-
vision without the slightest strain on your budget! Get the true facts
. .. just mail the coupon for my big new 56 page fact-filled catalog
plus actual sample lesson~both FREE.

REALLY PRACTICAL TRAINING—NO PREYIOUS EXPERIENCE NEEDED

My students do better because I train both the mind and the hands.
Sprayberry Training is offered in 25 individual training units, each includes
a practice giving kit of parts and equipmeat . . . all yours to keep. You
will gain priceless practical experience building the specially engineered
Sprayberry Television Training Receiver, Two-Band Radio Set, Signal
Generator, Audio Tester and the new Sprayberry 18 range Multdi-Tester,
plus other test units. You will have a complete set of Radio-TV test equip-
ment to start your own shop. My lessons are regularly revised and every
important new development is covered. My graduates are completely
trained Radio-Television Service Technicians.

NEWEST MAIL THE COUPON—See what's ahead in
DEVELOPMENT Radio-TV. .. No Salesman Will Call On You!
NTS The coupon below brings you my big new catalog
Your training plus an actual sample Sprayberry Lesson. I invite
covers U HF, Color you to read the facts . . . to see that I actually illus-
Television, F M, trate every item in my training. With the facts in
Oscilloscope your hands, you will be able to decide. No salesman
Sarvicing, High will call on you. The coupon places you under no
Fidelity Saund obligation. Mail it now, today, and get ready for
and Transistors. your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO-TELEVISION
1512 Jarvis Avenue, Dept. 105-W, Chicago 26, lilinols
Mail This Coupon For Free Facts and Sample Lesson

SPRAYBERRY ACADEMY OF RADIO-TELEVISIGN
9% 10 maxt wongy Dept. 105-W, 512 Jarvis Avenue, Chicago 26, fif.

Radio'felevision
TRAINING P,
i

Please rush all information on your ALL-NEW Rodio-Tele-
vision Training Plen. | understand this does not obligate me
and thot no sofesman will call upon me. Include New Cata-
lag and Sample Lesson FREE.

Name. = Age.

Addre:

ity — Zone. Stote— . -

December, 1957 25



”Complete _
ELECTRONICS COURSE

with
TRAINING AID KITS

® THIS NEW PROGRAM designed by MacFar-
lane Industries will enable the novice or ad-
vanced student in clectronics to develop the
highest levels of capability in the applications
of practical electronics. Although MacFarlane
Industries courses are not intended as a substi-
tute for university, college, or voeational train-
ing, the courses and kits provided can be a
useful influence in an individual’s career in
electronics, This particular program is the key
to a far more complete and satisfying education
than mere formal educational institutions.

The philosophy governing this program s
based on the ability of students to arouse and
stimulate their interest to the point that the
usual drudgery, dificulty and consequent bore-
dom which often attend training efforts are
eliminated. Results indicate that a dynamic,
alert and vitally ereative individual emerges.

METHODS OF TRAINING

All text matcrials, experiment kits, etc. are pro-
duced on automatic eleclromcal]y controlled
equipment Problem games and examinations

= are all electroni-
cally evaluated.
In order that each
individual gets
full opportunity
to examine and
develop skill in
the operation of
specialized in-
struments, an
electronic com-
puter schedules slupmenl of kits and instru-
ments to correlate with the study pace of each

individual, thus even though i
groups begin their eflort si- \osCh &
multaneously there is no re- (/(l.l'u A
quirement to either rush your XN
studies or to be delayed by l'\'_\__d-_""-.‘
others,

SEND TODAY FOR

INFORMATION ON TRAINING AID KITS

MACFARLANE INDUSTRIES EDUCATIONAL DIVISION |
P.0. Box 33 « Redondo Beach, California |
Please send me free, complete information on Train- |
ing Aid Kits. |
NAME hat AGE I
ADDRESS. |
CITY STATE :

Letters (Continued from page 24)

office and automobiles. Tf possible I would like to
obtain the addresses of companies that manufac-
ture equipment of this type. Class A Citizens’
Band radios sound promising and should be ade-
quate,
L. A. Parks, Jr.
Parks Realty Co.
Statesville, N. C.

Manufacturers of this type of equipment are:

Motorolu General Electric

1301 W, Augusta Blvd,  Electronics Park

Chicago 51, 1. Svracuse, N. ¥,
Radio Corporation of America
Camden, N. J.

¥ You list radies for the Citizens' Band.
you tell me who sells them?

Could

Hasrorp B. CoMmER

Elkton, Va,
For Class B:

Vocaline

Coulter St.

Old Saybrook, Conn.
and perhaps:

Cletron, Inc.

Cleveland 3, Ohio

More on the “VHF Ear”

®" T built the “VHF Far” (July ’57). It works

quite well with the 16" piece of stiff copper wire
but T was wondering if a longer antenna would
bring in a better signal?
Davip GETCHELL
Rockville, Conn,

No, it would not. The 16" wire is resonant.
You would lose sensitivity with a larger antenna.

" T took a vacation in Texas this year and flew
via American Airlines. T really had fun with the
“VHF Ear” except when my wife was nagging
me: “Let me hear” . . . “I want to listen”
The reception was perfect. We landed in El Paso
and had a four-hour layover. It really went fast
because we were listening on the “Ear.”
RoserT G. Ericson
San Diego, Calif.

The “Ear” is one of our most popular projects.
Evervone seems to be building it. —30-

Meter Your Enlarger Exposures (October,

1957, puge 77): Referring to the sche-
matic and pictorial on page 78, the lead
from switch 82 should be connected to pin
#1 of the OA2 tube, not to pin #5. This
change is necessary to ‘“isolate” PC1 dur-
ing the first step of the calibration pro-
cedure. Pins #1 and #5 are joined in-
ternally in the OA2 tube by a jumper, so
that removing tube opens circuit. —{30-

Always say you saw it in—POPULAR ELECTRONICS




RADIO-TV and

ELECTRONICS TRAINING

AT A PRICE
YOU CAN AFFORD!

*2] Yes, this great course costs for less than any training of its kind

INCH given by other major schoals! Radio-Telavision Training School

will train you for o good job in Television or Industrial Elec.
tronics — AT HOME IN YOUR SPARE TIME.

Think of i+ — a complete training program including over

120 lessons, Eleven Big Radio-Television Kits, Complete

ColorTV Instruction, Unlimited Consultation Service . ..

ALL ot a really big saving to you. How can we do
this? Write to us today.. and find out!

Recelver Kit included

And what's more — you can (if you wish)
OPEN YOUR OWN RTS-APPROVED AND
FINANCED RADIO-TV SERVICE SHOP
We Wont 106 More Shops for 1957
This 35 year old training organization —

i called RTS, that's Radlo-Television
02 e Training School — wants to establish a
COMPLETE string of Radio-TV Repair Shops in

COLOR principal cities throughout the U. S.

So far, 3& such shops are NOW IN

INSTRUCTION BUSINES5 AND PROSPERING. We
INCLUDED are signing contracts with ambi.
2 tious men to become future own-
ers and operators of these shops

[T m————t . in all areas.
i Gel your free book on the you b'"ld. £OR UNSKILLED
FAMOUS RTS BUSINESS PLAN all these units INEXPERIENCED MEN ONLY —
4 WE TRAIN YOU OUR WAY!

find out how you can open
A REPAIR SHOP OF YOUR OWN We must insist that the men
we sign up be trained in
Radio-TV Repair, Merchan-
dising and Sales by our
training methods—because
WE KNOW the require-
ments of the industry.
*fybes @ Therefore, we will TRAIN
sxcluded YOU . . . we will show
you how to earn EXTRA
CASH, during the first

RADIO"ELEV'S'ON month or two of your
training period. YOU
TRAINING SCHOOL  kic? voUw raesent
L0S ANGELES 37, CALIFORNIA JOB. TRAINING TAKES
PLACE IN YOUR OWN
HOME, IN YOUR

P
Est. 1922 fﬁ',.,[“: SPARE TIME!

We supply and finance your equipment

When xou are ready and qualified to operate
one of our RTS-Approved TV Repair Shops
WE WILL SUPPLY AND FINANCE EVERY
BIT OF EQUIPMENT YOU NEED TO GET
STARTED plus an inventory of parts and
supplies. In other words we wili stoke you
. . . AN OFFER NEVER MADE BEFORE BY
ANY TRAINING ORGANIZATION. Under
the RTS Business Plan you receive:
1. An electric sign for 6. Plans for shop
the shop front, arrangement,
2. Complete laboratory 7. Instructions on how
of test equipment. to go into business.
3. tetterheads, calling 8. Continuous consul-
cards, repair tickets, o tation and help.

CUT OUT AND MAIL — TODAY!

RADIO-TELEVISION TRAINING SCHOOL

—=31 5100 5. Vermont Avenue, Dept. PE 127
il tos Angeles 37, California

/ BUSINESS

SEND ME FREE — all of these big opportunity books —
“‘Good Jobs in TV-Electronics,’”’ *'A Repair Shop of Your Own''
and '‘Sample Lesson.'” 1 am interested in:

i) Radio-Television ] tndustrial Electronics
{Automation)

|

RTS' Membership in The
Association of Home Study
Schools is your assurance of
Reliability, Integrity, ond
Quality of Training.

Name Ag

Address

City & State
300

ete. . The right to use
4, Basic inventory of RTS Scal of '
tubes, parts, Approval, and thz
supplics. RTS Credo. 1]
5. Complete advertising 10. The right to use
and promational the Famous
material, Trade Mark.

——— — ——— ——— —
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BOOKSHELF

Five of the country’s largest electronic
parts supply houses this month announced
the publication of their 1958 catalogs. Free
for the asking, several of these catalogs
feature special components and kits un-
available elsewhere.

Allied Radio (100 N. Western Ave., Chi-
cago 80, Ill.) has a complete line of kits
designed for the do-it-yourself enthusiast,
including test equipment and hi-fi gear.
The Knight label, which is Allied’s own,
has been appearing on well-constructed
kits for many years and the new line con-
tinues the tradition of high quality at low
cost.

Burstein-Applebee (1012-14 McGee St.,
Kansas City 6, Mo.) presents a fine selec-
tion of standard tools and household ap-
pliances at discount prices in their catalog,
in addition to standard electronic com-
ponents. The bargain hunter will do well

to look over B-A's ‘“special purchase”
items starting on page 132.

Lafayette Radio (165-08 Liberty Ave.,
Jamaica 33, N. Y.) features many exclu-
sive imports in the electronic and photo-
graphic area. In addition, there are La-
fayette’s own high-fidelity components,
available in both kit and factory-wired
form. And of course, there's a special sec-
tion devoted to transistor kits and com-
ponents for the POP’tronics readers with
that particular passion.

Newark (223 W. Madison St., Chicago 86,
I1l. and 4736 W. Century Blvd., Inglewood,
Calif.) stands ready to serve our West
Coast readers with a full line of compo-
nents for the hobbyist and industrial user.
A number of specialty manufacturers and
products are listed.

Radio Shack (167 Washington St., Bos-
ton 8, Mass.), has a well organized catalog
featuring industrial, servicing and high fi-
delity components. Radio Shack’s own line
of hi-fi is featured under the “Realistic”
label. Check their little 10-watt amplifier
and speaker as an ultra-economical sys-
tem for the newcomer to audio.

All in all, our distributors are doing a
fine job in presenting not only the stand-
ard brand electronic merchandise but
many special items worth serious con-
sideration by the wise shopper. —Bo-

The price
will be music to

your ears, too!

40-14,000 cycles—elliptical cone
tweeter—complete dividing net-
work. And the price...$19.50.
That’s right, $19.50. Yet it out-
performs speakers selling at
three times the price. Interested?
Listen to the CA-12 and be con-
vinced.

NEW SONOTONE CA-12 12" CO-AXIAL LOUDSPEAKER

Ask your dealer for a demonstration, or send your name and address for full detalls.

]
I
Electronic Applications Division ! NAME
1
SONOTONE?® CORPORATION | AbbRess
i
Dept. LG-127, ELMSFORD, N, Y. = cITY ZONE STATE )
LG-127
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BUILD 16 RADIO

CIRCUITS AT HOME

with the New Deluxe 1958
PROGRESSIVE RADIO "EDU-KIT"

A Practical Home Radio Course

Now lIncludes % No Knowledge of Radio Necessary
* TRANSMITTER * NoAdditional Parts or Tools Needed
* SIGNAL TRAGCER * Excellent Background for TV
* SIGNAL INJECTOR * School Inquiries Invited
% CODE OSCIiLLATOR * Attractively Gift Packed

WHAT THE "EDU-KIT" OFFERS YOUil

The "Edu-Kit'' ofers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-boltom price. Our Kit is designed to train Radio & Electronics Techniclans, making
use of the most modern methods of home training. You will learn radio theory, construe-
tion practice and scrvicing.

You will learn how to build radios, using reqular schematics; how to wire and solder in
how to service radios. You will work with the standard type of
punched metal chassis as well as the latest deveiopment of Printed Circuit chassis.

You will loarn the basic pr les of radio. You witl construct, study and work with
RF and AF amplifiers and osciltators. detectors, rectifiers, test equipment. You will lnarn
and practice code, wusing the Progressive Code Osci You wiltl learn and practice
tiouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progres-
sive Dynamic Radio & Eiectronics Tester & the accompanying instructional material

You will receive training for the Novice, Technician and General Classcs of F.C C. Radio
Amateur Licenses. You will build Recciver, Transmitter, Code Oscillator. Signal
Tracer and Signal Injector circuits, and lcarn how io operate them. You will receive an
excellent background for Television.

only

a professional tnanner;

Absalutely 10 previous knowlcdge of radio or science s required. The '‘Edu-Kit'" is the
product of many years of teaching and enginecring experience. The “"Edu- "' will pro-
vige you with a basic education in Electronics and Radio, worth many timas the compicte

pricc of $22.95. The Signal Tracer alone is worth mere than the price of the entire Klit.

THE KIT FOR-EVERYONE

You do not need the slightest background ages and backgroinds  have successfully
in radio or scicnce. Whether you are inter- used the “'Edu-Kit’' in more than 79 coun-

csted in Radio & Electronics because you tries of the world. The ‘*Edu-Kit'' has been

want an interesting hobby. a well paying carcfully designed, step by step, t

business or a job with a future, you will find you cannot make a mistake. The

the "Edu-Kit’' a worth-while investment, Kit* allows you to teach yourselt at your
Many {housands of individuals of all own rate. No instructor is necessary.

The Progressive Radio '‘Edu-Kit' is the forcmost educational radio kit in the world,
and is universally accepted as the standard in the field of electronics training, The ''Edu
Kit'* uses the modern educationat principic of '‘Learn by Dalng.’' Thereforc you construct,
learn schematics, study theory, practice trouble-shootsng=all in a closely integrated pro-
gram designed to provide an easily-learned. thorough and Interesting background in radio.

You begin by exami g the various radio parts of the “Edu-Kit.'' You then learn the
function, theory and wiring of these parts. Then you build a simple radio. With this first

practice testing

set you witll enjoy tistening lo regular broadcast stations. learn theory,

and trouble-shooting. Then you build a more advanced radio. learn more advanced theory
and techmniaues. Graduaily. in a progressive manner, and at your own rate, you will
find yourself constructing more advanced muliti-tube radio circuits, and doing work like a

professional Radio Technician.

Includrd in the "Edu-Kit'® course are sixtcen Recriver, Transmitter, Codec.
Signal Tracer, and Signal Injector circuits. These zre not unprofessional ‘‘breadboar
experiments, but genuine radio rcuits, constructed by means of professional wiring
and soldering on metal chass plus the new method of radio construction known as
“'Printed Circuitry.”” These circuits operate on your tegular AC or DC house current.

THE "EDU-KIT" IS COMPLETE

You will receive all parts and insteuctions necessary to build 16 different radio and
clectronics circuits, each guaranteed to operate. Our Kits contaln tubes, tube sockets,
variable, clectrolytic and paper dielectric condensers, resistors, tie strips, coils, hardware,
tubing, pinched metal chassis. Instruction Manuals. wirc. solder, etc. . . .
In addition. you receive Printed Circuit materials, including Printed Circuit chassis,
special tube sockets, hardware and instructions. You also reccive a useful set of tools,
a professional elect i iron, and a self-powered Dynamic Radio & Electronics
Tester. The “‘Edi-K i and the Progressive Code Oscillator,
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You
will also receive lessons for servicing with the Progressive Signal Tracer and the Progres-
sive Signal Injector. a Hiq clity Guide and a Quiz Book. You receive all parts, tools,
instructions, ctc. Everything yours to keep.

Oscillator,

1 | PRINTED CIRCUITRY | |

|

(] Send “‘Edu-Kit" Postpaid.

At no Increase in price, the “Edu-Kit''
e [ Send **Edu.Kit” C.0.D.

'

now Includes Printed Circuitry. You build l

a Printed Circui Signal Injector, a I

unique servicing instrument that can de-

tect many Radio and TV troubles. This l

revoiutionary new technique of radlo '
|

Name
construction s now becoming popular in
commercial radio and TV sets.

A Printed Circuit is a special insu-
tated chassis on which has been depos-
Ited a conducting materlal which takes
the place of wirlng. The various parts
are merely plugged in and soldered to
terminats,

Address

December, 1957

2

PROGRESSIVE
497 Unioa Ave., Dept. 539D, Brooklyn 11, N. Y.

e e e e e e e e — =)

r_—'UNCONDITIONAL MONEY-BACK GUARANTEE

ORDER DIRECT FROM AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH $7
t enclose full payment of $22.95.

i will pay 822.95 plus postage.
(] Send me FREE additional information deseribing *'Edu- Kit w

FREE EXTRAS

e SET OF TOOLS
e SOLDERING IRON
e ELECTRONIC TESTER

PLIERS-CUTTERS o« ALIGNMENT TOOL
WRENCH SET

TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIOE + QUIZZES
TELEVISION BOOK o RADIO
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADID-TV _CLUB:
t CONSULTATION SERVICE « FCC

|

AMATEUR LICENSE TRAINING
PRINTED CIRCUITRY

i

l

| SERVICING LESSONS

You will learn trouble-shooting and
servicing im a progressive manner. You
will practice repairs on the sets that

yoir construct. You will learn symptoms
and tauses of troubles in home, portable
and car rad:os. You will learn how to
use the professional Signal Tracer, the
unigue Siaral Injector and the d namic
Radio & Electronics Tester. While you
are lcarning in this practical way, you
will be able to do many a repair job for
your friends and ncighbors, and charge

fees which will far exceed the priec of
the '*Edu-Ki Our Consultation Service
will help you with any technical problems
you may have.

J. Statal:ls. of 25 Poplar Pl.. Water.
hiury. Coam. writes; ‘'| have repaired
scveral sets for my friends, and made
mondy. Tha “Edu-KIt'' paid for itself, |

was ready to spend $240 for a Course,
but 1 found your ad and sent for your
Kit. "

ROM OU L BA

Ben Valsrio, P. 0. Box 21. Wagna,
Utah: '*The Edu-Kits are wonderful. Here
| am sending you the questions and also
the answers for them I have been in
Radio for the last seven years,
to work with Radio Kits, and
huild Radis Testing Equipment., | en-
joyed every minute 1 worked with the
different kits; the Signal Tracer works
fine. Also like to lot you know that |
feel proud of becoming a member of your
Rardio-TV Club.'”

Robert L. Shuff, 1534 Monroe Ave.,
Huntington, W. Va.: “Thought | would
drop you a few lines to say that | re-

ceived my Edu-Kit, and was rea'ly amaz d
that such a bargain can be had at such
a low price. | have alrcady started re-
palfring radios and phonographse. My
friends werc reaily surprised to sce me
get into the swing of it so quickly. The
Troubleshootina Tester that comes with
g s really swell, and finds the

he Kit
trouble, it there is any to be found.’r

"EDU-KITS" INC.

-1

(
|
I
|
|
I
I
!
|
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knight-kit "“"Trans-Midge”’
Transistor Receiver Kit

Tiny, cigarette-pack-size
1-transistor radio kit—fas-
Y-767 cinating to build. Covers
$N45 the tocal AM broadcast
2 band with exceptional sen-
sitivity and selectivity. Fea-
tures: ferrite core tuned coil; low-
drain transistor operating for
months from single penlight cell;
handsome plastic case. Complete
with. all parts, transistor, battery
and easy-to-follow instructions. (Ex-
ternal antenna required.) A won-
derful value. Shpg. wt., 8 oz.

Model Y.767. Netonly.......... $245

J-149. Headphones. 11, Ibs. ..$2.15
C-100. Antenna Kit. 1'%, Ibs....$1.03

Model

suito ALLIED knight=kits

the finest electronic equipment in money-saving kit form

knight-kit 5-Transistor
Superhet Portable Radio Kit

Handsome, easy-to-build
personal portable with
Y-766  every ultra-modern design
5 95 feature: 5 transistors (up
29 to 200 hours playing time

from 9v. battery supplied);
printed circuit for easy building; big
312" speaker; push-pull audio out-
put; built-in ferrite loopstick an-
tenna. Sensitive reception of AM
broadcast band with exceptional
tone. In ultra-smart high-impact
ivoty plastic case with handsome
gold trim; size only 7Y% x 3% x 13",
With all parts, transistors, battery
and instructions. Shpg. wt., 2 Ibs.

Madel Y-766. Net only........ $2995

Mode!

knight-kit 10-Circuit
Transistor Lab Kit

Sensational transistor
hobby kit! Assemble the
Y-299 basic parts once, then
$1L75 complete project after

project (10 in all), just by

plugging leads into proper
jacks on printed-circuit board—no
wiring changes needed. Make the
following: AM radio; amplifier; wire-
less oscillator; code practice oscil-
lator; electronic timer, switch or
flasher; voice-operated, capacity-
operated or photoelectric relays.
Includes all parts, 2 transistors,
battery, headphones, instructions
for each project. Shpg. wt., 3 Ibs.

Model Y-299. Netonly........ $1575

Model

knight-kit 2-Transistor Pocket Radio Receiver Kit

f‘z‘r Model Y.262. Net ONY ...vnoeene. ..
ey

It’s fun to build this pocket-size two-transistor radio—enjoy loud,
clear local broadcast-band reception wherever you go! Completely
self-contained with built-in ferrite loopstick antenna—no external
antenna needed. Extremely efficient reflex type 2-transistor circuit
actually does the work of 3 transistors! Printed circuit board reduces
building time to about-one hour. Has air-dielectric variable capacitor
for easy, accurate station tuning. Operates for months and months
on long-life alkaline battery supplied. Sensitive miniature earpiece
provides remarkably fine tone. Complete with all parts, including
plastic-impregnated case, earpiece, battery and transistors. 4 x 33,
x 134”. Shpg. wt., 1% Ibs.

Send for it

Get our 404-page 1958
Catalog featuring more
than 50 ALLIED KNIGHT-
KITS: Hi-Fi, Hobbyist,
Instrument and Ama-
teur Kits. Send for it now.

“RANGER™ SUPERHET
BROADCAST RECEIVER
KIT. Y735 $17.25

“QCEAN HOPPER™
SW RECEIVER KIT
Y.740 $11.95

“'10-IN-ONE"” TRANSISTOR RADIO
ELECTRONIC LAB KIT RECEIVER KIT
Y-265 $12.65 Y-765 $3.95

oroer FRom ALLIED RADIQ 100N western ave., cHIcaco 8o, iLL,

30
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67 THE mosT For Your moNEy IN ALLIED knight-kits

EASIER TO BUILD because
KNIGHT-KIT "Step-and-Chek'
instructions are marvels of sim-
plicity—so easy to follow!

T

' e o
i «c® O¢
o Knight
i &
?. TRANSIETO
1 oo
g\, e LATOR '
»
;7 Interruption of
;§ light beam triggers
i relay, to sound chime ©
or bell, turn on
# lights, etc.
‘f{w T T

knight-kit Transistorized
Code Practice Oscillator Kit

Advanced-.-design code
practice oscillator—ideal
Y-239  or beginners learning the
3395 code. Uses transistor cir-
cuit—operates for months
from a single penlight bat-
tery. Hasclear,crisptoneofapprox.
imately 500 cycles. includes jacks
forheadphonetips; screwterminals
for key. Compact biack bakelite
case with aluminum panel, only 2%
x 3% x 1Y%,". Complete with all parts,
transistor, batteryand step-by-step
instructions for quick, easy assem-
bly. (Less earphones and key.)
A fine code practice kit at very low
price. Shpg. wt., 1 1b.
Model Y.239. Net only,........ $395

Model

LOWEST COST becavse
ALLIED'S giant buying power
brings you biggest savings.
Save most with KNIGHT-KITS!

knight=kit Photo-Electronic
Relay Kit

Advanced-design, ultra-
sensitive photo-electronic
Y-702 relay—build ityourselfand
51350 save! Covers 250.ft. with
white light; 125-ft. with
“*unseen’’ (red filter) light
(made available in Light Source Kit
listed below). Ideal as announcer,
counter, burgiar alarm (can be set
toring bell continuously when beam
is broken). Hundreds of uses, SPST
relay contacts. 6.3v. terminals pro-
vide power for accessories. 105
120 v. 50-60 cy. AC use. 6 ibs.
Model Y.702. Relay Kit. Net..$1350
Model Y.703. Light Source kit. With
long-life sealed beam bulb and red
filter. Shpg. wt., 3% Ibs. Net . $6.7§

Model

LATEST DESIGN—each ALLIED
KNIGHT-KIT incorporates the
very latest circuitry for top-
quality performance!

e s R

e
@ i )

R T e

knight=kit 2-Way
Intercom System Kit

Easy to build—ideal for
home or office. Consists of
Y-295 Master and Remote unit,
each with press-to-talk
51475 switch. Remote can be left
“"open’ for switchless
answering and baby-sitting. In
"'closed’’ position, Remote is pri-
vate'’, but can be called and can
originate calls. High-gain 2-stage
amplifier and 4" PM speakers. De-
livers full volume from only a whis-
per. With tubes and 50-ft. cable (up
to 200.ft. may be added). Antique
white finlsh. Size each unit, 43 x
6, x 4%". For 110-120 v. AC or
DC. Shpg. wt., 8 Ibs.
Model Y.295. Net only...,,..$1478

Model

TR

T

R T

B

knight-kit ''Space-Spanner’” Bandswitching Receiver Kit

Thrilling 2-band receiver, easy 1o build, fun to operate—
a terrific value. Bandswitch selacts exciting short wave,
including foreign broadcast, amateur, aircraft, police and
marine radio (6.5 to 17 mc), and standard broadcast.
Features highly sensitive regenerative circuit. Includes
built-in 4” PM speaker and beam-power output for strong
volume. Headphone connectors are available for private listening.
switch cuts out speaker. Kit includes calibrated panel, punched
chassis, all parts and tubes (less cabinet). Easy to build from
step-by-step instruction manual. 7 x 10 x 67, For 110-120 woit,
50-60 cycie AC or DC. Shpg. wt., 5 Ibs.

Model Y-243. Net only...... 00000000

Y-247. Matching cabinet for above

Model
Y-243

51595

........... eerreeene.... 31598

“5-IN-ONE”

CRYSTAL SET
ELECTRONIC LAB KIT HOBBY KIT
Y¥-770 $8.45 Y-261 $2.15

EASY TERMS AVAILABLE |

December, 1957

BROADCASTER KIT

WIRELESS PHONO OSCILLATOR KIT
Y-760 $5.85
Y-705 $9.50

All Prices Met FOB

Chicnge

ELECTRONIC PHONO AMPLIFIER K
PHOTOFLASH KIT ¥-790 $9.45
Y-244 $23.50

MORE knight-kits ON
FOLLOWING PAGES

3
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Hi-Fi

everyone
can
aftord

e = it LS

o All-New Custom Styling

o Exclusive Printed Circuit Switch

« 8 Inputs for Every Signal Source

o Full ¥18-Watts with Superb Specifications

New Printed Circuit Switches
Three Printed Circuit Boards

8 Inputs e Full Equalization
Full 30 Watts s Custom Cabinet

Lotest Printed Circuit Design
Flywhee! Tuning e Built-in AFC
High Sensitivity « Hi-Fi Respaonse
Advanced Custom Styling

World’s Finest « Custom Styled - Easiest to Build - Money-Saving

Model Y.789

54995

Only $4.99 down

Sensational All-New ALLIED knight-kit HI-Fl Equipment

R

knight-kit Complete 18-Watt Hi-Fi Amplifier Kit

Model Here is a custom-styled, easy-to-build complete Hi-Fi

Y-786 amplifier at unbeatable low cost. Features 8 inputs

$ 95 for every possible signal source, including NARTB
39 equalized tape head input. Delivers full 18 watts

output at only .5% distortion; uses new RCA 6973

O”Zoﬁ-” hi-fi output tubes; frequency resonse, + 1 db, 20-

. 30,000 cps; tape head and magnetic cartridge sensi-
tivity, 5 mv for 18 watts output; hum and noise level better than
60 db below 18 watts: output taps for 4, 8 or 16 ohm speakers.
Separate bass and treble controls; full record equalization.
Simplest assembly is made possible through use of exclusive
printed circuit switch and two printed circuit boards—no critical
wiring to do. With beautifully styled custom cabinet; 4x 13 x 8"
C?mlpéeltg with cabinet, tubes, step-by-step instructions. Shpg.
wt., s.

Model Y-786. 18-Watt Hi-Fi Amplifier Kit. Net only......

knight-kit Complete 30-Watt Hi-Fi Amplifier Kit

Model  Comparable to the best—and you SAVE MONEY!

Y-762 Advanced features include: Linear-deluxe, William-

$ 95 son-type circuit; equalization for all records within

76 Y2 db of recommended accuracy; 2 exclusive new

printed-circuit switches; 3 printed-circuit boards for

0";’;’:-69 time-saving, error-free assembly; separate contin-
W |

uously variable Level and Loudness controls; 8 in-
puts for every signal source; DC on all filaments of preamp
tubes; exclusive 3-way speaker selector switch (use speakers
of mixed impedances without mismatch!), Power Amplifier
response, + % di, 15-100,000 cps at full 30 watt level; distor-
tion—harmonic, 0.55% at 30 watts—IM, 0.749% at 20 watts; =
rumble filter switch; variable damping. Output 8 and 16 ohms.
With cabinet, 4% x 15 x 15". Ready for easy, money-saving
assembly. Shpg. wt., 32 Ibs.

Model Y-762. 30-Watt Hi-Fi Amplifier Kit. Net only......

knight-kit FM-AM Hi-Fi Tuner Kit

Model The best-looking, best-performing FM-AM tuner your

Y.787 money can buy! Covers full AM broadcast and 88 to

$4095 108 mc FM. Sensitivity is 2.5 microvolts for 20 db of
49 quieting on FM; 3 microvolts for 10 db signal-to-noise

ratio on AM. Features include: Inertia Flywhee! Tun-

0’;’;:”‘-99 ing for easy, accurate tuning; Automatic Frequency

{ Control (plus AFC disabling) to ‘'lock-in’’ FM stations;
printed circuit board for time-saving, error-proof assembly;
pre-aligned RF and IF coils; tuned RF stage on FM: drift.com-
pensated oscillator. neon glow tuning pointer; cathode follower
output, two output jacks—one for recorder, one for amplifier;
built-in AM ferrite antenna. ldeal for use with KNIGHT-KIT
amplifiers above. Includes handsome, custom-styled case, 4 x
13 x 8". Ready for easy assembly. Shpg. wt., 12 Ibs.

Madel Y.787. FM-AM Hi-Fi Tuner Kit. Net only........ .$4995

L

knight-kit 2-Way ““Ducted Port'’Complete Speaker System Kit

BIG SAVINGS—assemble your own quality
KNIGHT-KIT 2-Way Speaker System—it's easy!
Cabinet is pre-finished—you just assemble 7
pieces. mount the speaker components and en-
joy rich Hi-Fi sound. Special Jensen-engineered
baffle features ‘*ducted port’* construction to en-
hance bass response. Kit includes Jensen 127

woofer and compression-type tweeter; genuine
L-pad control permits adjustment of tweeter for
best tonal balance. Impedence, 16 ohms. Assem-
bled unit delivers frequency response of 45-
14,000 cps. Enclosure measures 26 x 19 x 14",
Kit includes everything required for easy assem-
bly. Specify blonde or mahogany finish when
ordering. Shpg. wt., 33 tbs.

Model Y-789. 2-Way Speaker System Kit.

Net only ... .. %4995

oroer FRom ALLIED RADIQ oo~ western ave., cHicaco so, it
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knight-kit Deluxe Hi-Fi Preamplifier Kit

Sensational Hi-Fi design at new low cost! Features
precise record equalization guaranteed within % db
of recommended accuracy! Exclusive new printed-
circuit switches and 2 printed-clrcuit boards for easy,
error-free assembly; built-in power supply; response,
+ 0.5 db, 10-50,000 cps; 8 inputs (incruding Tape
Head), separate Bass and Treble controls; separate
Level and Loudness controls; Rumble Filter switch;
DC on all tube filaments; cathode follower output.
Beautiful custom-styled case, 4 x 13 x 8", Complete
with case. Shpg. wt., 12V Ibs.

Model Y.754, Preamplifier Kit. Net only. .., ..

knight-kit 25-Watt Basic Hi-Fi Amplifier Kit

Here's superb Hi-Fi performance at less than half
the cost of a commercially assembled unit. William-
son-type linear-deluxe circuit delivers full 25 watts of
virtually undistorted reproduction; use with KNIGHT-
KIT preamp above. Printed circuit board. Response:
+ 0.5 db, 10-120,000 cps at 20 watts. Distortion:
0.15% at 30 watts. Output Impedance: 4, 8 and 16
ohms. Includes balance control, variable damping
control. Chrome-plated chassis; 6% x 14 x 9”. Ready
for easy assembly. Shpg. wt., 25 Ibs.

Model ¥.755. 25-Watt Amplifier Kit. Net only. . $4450

Y-759. Metal cover for above. Wt.. 3 1bs........ $4.25

Model
Y.751

33895
Only
$3.89
down

knight-kit Hi-Fi FM Tuner Kit

The last word in looks, quality, performance and low
cost. Covers 88 to 108 mc: features Automatic Fre-
quency Control (with special disabling circuit); fly-
wheel tuning: pre-adjusted RF coils; pre-aligned IF's;
cascode broad-band RF amplifier; drift-comper sated
oscillator: illuminated lucite pointer. Sensitivity is 5
microvolts for 20 db of quieting across entire band.
Cathode follower output. Ideal for use with KNIGHT-
KIT amplifiers on opposite page, or any amplifier
with phono-tuner switch. With custom-styled cabinet.
4 x 13 x 8" Shpg. wt., 12 Ibs.

Model Y-751. Hi-Fi FM Tuner Kit. Netonly.  $3895

SRS
SEND FOR THE 404-PAGE
1958 ALLIED CATALOG
featuring the complete KNIGHT-KIT fine

See ALl the maney-saving ALLIED KNIGHT-
KITS—Hi-Fi, Hobby, Instrument and Hom
Kits—in the BIG 1958 ALLIED Catalog. For
the best valves in Kits, for everything in
Electronics—get this 404-page Buying
Guide now.

EASY TERMS AVAILABLE

All Prices Net F.O 8. Chicago

December, 1957

ORDER

FrEeT

knight-kit TEST INSTRUMENTS:
GET TOP VALUES LIKE THESE

knight-kit 1000 OHMS/VOLT
VOLT-OHMMETER KIT

Low.cost 38-range VOM—
exceptional for quality. Fea-
tures 4%" meter; 1% preci-
sion resistors. Ranges: AC,
DC and output volts, 0-5000
in 7 ranges; Resistance, 0-1
megin 3 ranges; DC ma, 0-1
amp in 4 ranges; Decibels,
—20 to + 69. Black bakelite
case, 6% x 5% x 43", Easy
to assemble. Complete with
all parts, including battery
and test leads. Shpg. wt.,
3 Ibs.

Model Y-128. Net...... $1695

knight=-kit VACUUM TUBE
VOLTMETER KIT

Printed circult board for
easy wiring. Easy-to-read
4" meter; 200 ua move-
ment. Zero-center scale, di-
rect-reading db scale. Polar-
ity reversing switch. Re-
sponse, 30 cycles to 3 mc.
Input resistance, 11 megs.
Ranges: AC peak-to-peak v.,
0-4-14-40-140-400, 1400,
4000; AC rms v. and DC v,,
0-1.5-5-15-50-150-500-
1500; ohms, 0-1000-10K.
100K;1-10-100-1000 megs:
db scale, —10 to +5. 73 x
5% x 4%¢" Shpg. wt., 7 lbs.

Mode! Y.125 Net......$2495

Model
Y-125

947

See our 1958 Catalog for the complete line of
KNIGHT-KIT Test iInstruments, including
Oscilloscopes, Tube Checker, Audio Generator,
Signal Tracer, Sweep Generator, Signal Gen-
erator, R/C Tester, Flyback Checker, Transistor
Checker, etc. Send for your Free copy today.

FROM

ALLIED RADIO CORP., Dept. 19-M7
100 N. Western Ave., Chicago 80, Il).

Ship me the following KNIGHT-KITS:

OUR
37th
YEAR

Quaontity Model Description

$ __enclosed. For parcel post, include postage lexpress is

shipped collect).
{0 Send FREE 1958 ALLED 404-Poge Cotalog

Name,

Addr

Zone. State

City
N N S TReovw BN NI W GRS
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A Io;iw-co_st
gﬁh-use gift

FOR
HOBBYISTS

HAMS AND
EXPERIMENTERS

HI-FI FANS

MODEL
8100K

SOLDERING KIT

Here's a gift that means quick, expert
soldering . . . even for an amateur. The
Weller Soldering Gun heats instantly,
has fingertip *‘on-off” control and dual
spotlights. Guaranteed for 1 year.
Gift packaged kit also includes clean-
ing brush, soldering tool and solder.

$1350

list and up

Heavy-Duty Soldering 5149 5

Kit in Metal Case— lis

Order for Christmas from your electronic parts distributor .

WELLER ELECTRIC CORPORATION
601 Stone's Crossing Road, Easton, Pa.

34

Professional Soldering
Guns upto 275 watts—

# i s Lt
v -
s
NOW IF | CAN ONLY REACH THAT|
GIZMOME YER.._NOW A LITTLE
TWIST THIS WAY....._
)

- A HEART THATS-HAps
TRUE-HA-HA- AL WAYS—

HA L aHA_stop 1T wiLL
Yol YOU'RE TICKLING

GEE! IT SURE SOUNDS LIKE
A GOOD SHOW.. OARN IT
ALL.BETTER TWIST THIS
WAY NOW.....

THE UNION OUGHTA PROTECT
US FROM HUSBANDS

™ SURE IF YOUR WIFE HAD

KNOWN YOU WERE AN ELECT-
RONICS ENGINEER SHE
WOULD'NT OF BOTHERED
| CALLING ME_

MOLLAR

Always say you saw it in—POPULAR ELECTRONICS



1 CA offers you the
finest training

olor TV

SEND FOR THIS FREE
. BOOK __ N OW ! ozmiem You s o tor oty o

very first lesson. All text material and equip-
ment is yours to keep. Courses for the beginner
B and advanced student.

@) [mmm e m e .
\ ’ RCA Institutes, Inc., Home Study Dept.PE-127 1
350 West Fourth Street, New York 14, N. Y. i
Without obligation, send me FREE 52 page CATALOG on Home |
Study Courses in Radio, Television and Color TV, Na Salesman will call. I

|

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

In Canada—RCA Victor Company, Ltd.,
5001 Cote de Liesse Rd., Montreal 9, Que,

December, 1957 i 35

KOREAN VETS! Enter dischargedate i
To save time, paste coupon on postcard |

RCA INSTITUTES, INC. | |
I
|
I




e/e///of/c
CUSTOM HIGH FIDELITY KITS

AM/FM TUNER

2 uv for 20 DB quieting, AFC plus Defeat, Full Fre-
quency Response, 300 KC bandwidth.
Model KC-400 Less Cage

Wired and Tested

$34.95 - (rep, X,
59.95 TAX INC.)

20-WATT
INTEGRATED
AMPLIFIER

Power Response CONSTANT at 20 Watts, 1 = DB Full
Frequency Response, Infinite Equalization Bass Treble
Controls; 3 Hi, 1 Low inputs.
Model KC-401 Less Cage $46.00

Wired and Tested 64.95

Eretusiee!

STEREOPHONIC KITS

AM/FM
STEREOPHONIC
\;Ef;;;',_ @ Fﬂil_'.l“:‘i TUNER WITH
. G WIRED FM

FRONT END

NEW DIMENSIONS IN SOUND—Each section used indi-

vidually or together—0.9 uv for 20 DB quieting, 330

ke Bandwidth 3-gang variable AM tuning, 15 uv per

meter loop sensitivity.

Model KB-402 Less Cage $69.95 (rep. ex.
Wired and Tested 99.50 TAX INC)

40-WATT
STEREOPHONIC
AMPLIFIER

NEWEST DEVELOPMENT IN STEREOPHONIC SOUND FOR
THREE DIMENSIONAL LIFE-LIKE REALISM!
Twin 20-Watt Channels—Each with FULL PRE-AMP
sections and Master Volume Control.
Model KB-403 Less Cage $ 8250

Wired and Tested 109.50

For full details, see your local dealer or write

TELEMATIC INDUSTRIES, INC.
215 LEE AVENUE, BROOKLYN 6, N.Y.

'l'E CHNIQUES

ot ot
P

ANOTHER HUM CURE
If hum develops in a regenerative re-
ceiver or preamplifier which uses a trans-
former-powered selenium B+ supply, it can
sometimes be cured simply by reversing
the transformer’s high-voltage secondary

leads. The dashed lines in the schematic
indicate the original wiring. The lead
which previously went to the chassis
should be connected to the rectifier termi-
nal, and the lead which went to the recti-
fier connected to chassis. —F. H. T.

SIMPLIFIED SUBMINIATURE WIRING

Transistor circuit wiring can be kept to
a minimum by using the insert contacts of
Y XTAL DIODE

4— TRANSISTOR

|

ik

‘/'4— CAPACITOR

subminiature sockets as clips. Tempera-
ture-sensitive components can be quickly
and securely joined without heat, solder or
the risk of damage. —W. P.

CRAYONS FOR COLOR CODING

You can prevent mix-ups in wiring when
only plain or single-color radio hookup
wire is at hand. Color-code your wire by
rubbing it with ordinary wax crayon. A
small box of crayons contains eight or
more colors. If still more are needed, use
two colors on the same wire. —K.M.

NOVEL SPEAKER REPAIR
In the course of normal handling, speak-
ers with aluminum high-frequency caps
may develop minor dents in their delicate

Always say you saw it in—POPULAR ELECTRONICS
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EXPERIMENTERS, HOBBYISTS, ENGINEERS !

You should have VO lUM E H of the

X :
N
e

” QSRR () ﬂsmﬂr;"
applications

ALL NEW CIRCUITS

RECEIVERS # AMPLIFIERS ||
E EQUIPMENT » GADGETS.

PRICE 5“¢ '

%

Sl Application sections on

g HAM GEAR » SERVIC

S VoL

TRANSISTOR
APPLICATIONS BOOK

s R
Bha R
s

BIL

Volume 11 of the Raytheon Transistor
Applications Book contains @ wide variety of
new applications never before published. And,
like popular Volume 1, it’s more than a col-
lection of circuits, it contains complete con-
struction information including wiring dia-
grams, illustrations and parts lists. It has
complete sections on receivers, amplifiers,
ham gear, test equipment and a full section
devoted to a number of interesting and

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations
Newton 58, Massachusetts

®
Bxcellence ére Eleclionics

useful transistorized gadgets.

There is a full section on basic transistor
theory and circuit design, too, plus a section
of installationand wiring hintson transistors
and a lot of information on printed circuitry.

Whether or not you have Volume 1, if you
experiment with transistors you should
have Raytheon Transistor Applications
Book, Volume I1. Get it from your Raytheon
Tube Supplier or send 50¢ to Raytheon,
Department V2,

December, 1957
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diaphragms. A dent can be removed with-
out major effort by using the sticky end of
a Band-Aid. Press the adhesive gently to
the “wound,” then pull it out. —D.L.S.

EXPERIMENTAL PARTS FROM STARTERS

Need a neon-glow lamp and some other
parts for experiments? Then save those
plug-in starter switches that are used with

/‘[// ®

fluorescent lamps. Each starter contains
a neon-glow lamp, a thermo-switch, and a
small paper capacitor. The outside alumi-
num housing and inside insulating sleeve
also have many uses. —J.AC.

BLOCK STRAIGHTENS BENT LEADS
To straighten the bent pigtail leads of
capacitors or resistors, lay the wire lead

on the edge of a flat surface and roll a flat
block of hardwood over it with moderate
pressure. This trick is handy for wires to

be used in circuits at very high frequencies

where bends add inductance. —J.A.C.

STRANDED WIRE INSTALLATION

Because individual strands have a tend-
ency to separate, many experimenters
avoid the use of stranded wire. The mili-
tary services, however, prefer stranded to
solid hookup wire because of stranded
wire's greater flexibility and resistance to
vibration. For special jobs, you can do a
neat wiring job by following their proce-

(Continued on page 109)
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§ unlimited opportunities for high

NOW YOU CAN SECURE A

HIGH SALARIED * TOP PRESTIGE

CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

ELECTRONICS is the fastest growing industry in America today, creating
salaries, with rapid advancement in
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic
engineering technicians.

LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE
ARMED FORCES send recruiters to visit each graduating class at Bailey
Tech, offering unusually high starting salaries.

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

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

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

———————MAIL TODAY————————

! Please mail immediately this free booklet without obligation

&

This Minneapolis-Honeywell system
controls hundreds of avtomatic man-
vfacturing operations. Experience,
on live equipment is emphasized at'
Bailey and is another reason for the
tremendous backlog of high pay posi-
tions waiting BAILEY GRADUATES.

VETERAN APPROVED

BAILEY TECHNICAL SCHOOLS

1625 S. Grand ¢ St. Louls 4, Mo.

I
I
|
= Name
!
|
!
|
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Yours to Enjoy

EleéthoYores’

MODEL SP12B

12" RADAX COAXIAL 2-WAY LOUDSPEAKER SYSTEM

The famous Electro-Voice SP12B
RADAX coaxial speaker economically de-
livers the smoothest, widest range avail-
able in any loudspeaker in its price class.
This is paralleled by its superb efficiency,
which means full, distortion-free sound
with less power from the amplifier. When
these qualities are combined with the
wide polar distribution afforded by the
second RADAX cone element, you have
fine listening pleasure—

==
i
7

AT ] | RESPONSE
T uil CURVE
HHE— ]

| IR

oK 20

PESPONSE 1N DB
\

(] 0%

° FREQUENCY 1N CYCLES PLR SECOND
Usable Response Range—25-16,000 cps.
Flat Response Range— +6 db 35-13,500 cps
in recommended ARISTOCRAT folded cor-
ner horn enclosure.

Highest Efficiency—Lowest distortion with
greatest sound energy output is the hallmark
of SP12B superiority! This is the criterion of
design excellence.

Widest Polar Pat-
tern—Just see how
completely the SP12B
disperses the sound
evenly throughout the
entire listening area,
and at all frequencies,
too!

POLAR CURVE
3 discreet frequencies

0000000000000 0000000000¢00000

ElechhoYorce

ELECTRO-VOICE, INC. BUCHANAN, MICHIGAN

December, 1957

00000000000 000000000000000000000000000000

(Capacity 20 watts; peak 40 watts)

| IMPEDANCE
A CURVE

in
\N;f |- ARISTOCRAT

enclosure
x @ P o
FRIQUESCY B CYCRLS PIR SEOON

(W

Ideal Impedance Characteristic—Here is
the impedance characteristic of the SP12B in
the recommended ARISTOCRAT enclosure.
Every design advantage has been exploited to
attain greatest transfer efficiency from the
amplifier over the widest range, especially at
the difficult to attain, very-low. frequencies.

= S .
_:_-:’__1...]' #ﬁllﬁl Distortion
E U HH o

o4

.....

Intermodulation Distortion—Here is a
plot of the distortion versus power input.
Note the low distortion figure at usual room
playing levels under 5 watts, and the sus-
tained quality at even peak powers.

Augment your SP12B later with Electro-
Voice’s Building Block method to a still better
separate multi-way system—cutouts are avail-
able for these additions on the ARISTOCRAT
baffie board.
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LATEST 33-00 NORTHERN BLVD.

®
@ LONG ISLAND CITY 1, N. Y.
Show me HOW TO $SAVE 50% on Laboratory Preci-
sion fest instruments & Hi-Fi. Send FREE catalog &
name of neighborhood EICO Distributor, PE-12

FREE CATALOG

SAVES YOU 50% on your

TEST INSTRUMENT & HI-FI COSTS
50 KITS & WIRED MODELS to choose from?!

car, TV,

Home, ¢ 1000 Ohms/Volt

appliance repairs: 2 VACUUM TUBE
#540  NEW! = VOLTMETER MULTIMETER
REDI-TESTER #n #536
KIT $12.9§ KIT $25.95 {pat. pend.)
WIRED $15.9§ WIRED $39.95 KIT $29.95 KIT $12.90
WIRED $49.95 WIRED $14.90

Yu build EICO KITS in one eénmg buflf'hey last
a LIFETIME! OVER 1 MILLION in use foday'

§* PUSH-PULL

NEW! (OLOR &

SCOPE #4128 | | BLACK-8-WHITE A %NEWI DYNAMIC
KIT $44.95 S-MC TV CONDUCTANCE
WIRED $79.95 SCOPE #440 S, &6 TILH TUBE &
.| Lowest-priced KIT $79.95 TUBE TESTER #625 TRANSISTOR TESTER
professional Scope

WIRED $129.50 | KIT $34.95  WIRED $49.95 | KIT $69.95  WIRED $109.95

. 1000 Ohms/Volt

TV-FM SWEEP MULTIMETER

RF-AF SIGNAL | Oy 2 ) 4556
s |
GENERATOR #324 (22 ‘@] GENERATOR (4%2"* METER)
(150 ke to 435 mdl) #360 KIT $16.90

MULTI-SIGNAL TRACER #145
KIT $19.95 WIRED $28.95

KIT $26.95 WIRED $39.95

KIT $34.95

WIRED $49.95

WIRED $23.50

1 Test radio, hearing aid, RETMA Res. Sub.
o s Tl Ragar ul L
BATTERY electronic equipment
ELIMINATOR batteries: ‘ & KIT $5.95 WIRED $9.95
= 3 BATTERY TESTER [gw———Swlm oo 0 o0 o0
CHARGER & ap. Sub.
R-( BRIDGE ] R~(-l #584 Box #"20
KIT $29.95  WIRED $38.95 (OMPARATOR #9508

KIT $19,95 WIRED $29.95 KIT $9.95 TKIT $5.95

HIGHEST QUALITY HI-FI

WIRED $12.95 WIRED $9.95

only from
at the lowest prices...

NEWE

$0-WATT

3 be Ultra Lineor
B> = ‘ wign | Vitally
NEW! FM TUNER #HFT90 PREAMPLIFIER *HFé61 fioeLTy: {different

KIT $24.95 WIRED $37.95 & better! |

with Power Supply:
KIT $29.95 WIRED $44.95

KIT, less cover: $39.95*
WIRED, less cover: $65.95*
Cover: $3.95 *excise tax incl.

“TPOWER AMPLIFIER
#HEd ih ACRD 10330 OUTPUT XENR
KIT $72.95 WIRED $99.95

#HF20
KIT $49.95 WIRED $79.9

#HF52
5 | KIT $69.95 WIRED $109.95

FIER *HF12

KIT $34.95 WIRED $57.95

NEW! .
NEW! COMPLETE with [/}
20-WATT FACTORY.BUKLT
ll_]r:'lﬂ- CABINET~2-WAY |1
mear
Witliamson- type i NEW! 12.WATT Williamson- | #-FLSPELKER
INTEGRATED AMPLIFIER INTEGRATED AMPLIFIER type INTEGRATED AMPLI- %t
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F YOU OWN an electronic musical in-

strument or a conventional instrument
equipped with a pickup, chances are that
the vibrato described in this article is just
what you've always wanted.

A vibrato is a device which continuously
and automatically varies the amplitude of
the music at a low rate of speed, usually
somewhere in the range of 6 to 15 times
per second. For instance, it is a vibrato
which produces the soul-stirring throbbing,
especially in the bass notes, of a pipe
organ.

Construction. Layout and wiring are
not especially critical. For convenience a
turret socket was used to mount the oscil-
lator tube, V1, and its components, but a
standard socket and tie points will do as
well.

Miniature coaxial jacks, of the type
found on most hi-fi amplifiers, were used
at J1 and J2 for the output and input con-

December, 1957

Build

Your Own

Vibrato

Make like Elvis
with an ‘‘electronic’’

throisbing guitar

By FRANK H. TOOKER
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nections, respectively. If your setup re-
quires something different, any conven-
tional type of jack may be employed.
Keep the power supply components well
separated from the oscillator and modu-
lator components, to prevent hum pickup—
and orient the tube sockets for reasonably
short lead connections. Make sure that the
6.3-volt heater leads are dressed snugly
against the chassis and that they are well
separated from grid terminals and leads.
A miniature amplifier foundation (Bud
No. CA-1754) was used for a chassis (any
other setup of suitable size can be substi-

tuted). The Bud chassis measures 5" x 7" x
2", and its over-all height with the grille
cover in place is 6”. The finish is black
crackle—but if some other color appeals to
you, it's a simple matter to go over the
chassis with a couple of coats of plastic
spray.

In some instances, it may be possible to
mount the vibrato circuit proper on the
same chassis with the musical instrument
amplifier. This can be done provided that
there is room, and that the power trans-
former in the amplifier can supply the 0.6-
ampere additional filament current de-

€, GND.LUG

tezsisecz o

f

X

OuUTPUT

Cl, C2, C3, C5--0.05-utd., 200-voll, metalized
paper capacitor

C4a/C4b—20/20-puid., 150-volt, dual electrolytic
capacitor

C6, C7, C8—0.02-ufd., 200-volt, paper capacitor

C9a/C9b—40/40-pu1d., 250-volt, dual electrolytic
capacitor

CH1—3.5-henry, 50-ma. filter choke

J1, J2—Miniature phono jack

R1, R4, R7, R8, R10—220,000-ohm, Y,-watt resis-
tor

R2, R6—100,000-ohm, Y4-watt resistor

R3—500,000-ohm potentiometer (Rate control)

R5—10,000-ohm, Y2-watt resistor

R9—3.9-megohm, Va-watt resistor

PARTS LIST

GND. LUG

12AX7
TUBE

Vi
WITH VECTOR
SOCKET

& s/ LINE PLUG

R11--500,000-ohm potentiometer (Depth control)

R12—27,000-ohm, V,-walt resistor

R13—560-ohm, V,-walt resistor

R14--47,000-ohm, Vs-walt resistor

R15—470,000-0hm, l/2-watt resistor

S1—S.p.s.t. switch (on Depth control)

SR1—20-ma., 130-volt selenium rectifier

Tl—Miniature power transformer, 125 volts at
15 ma., 6.3 volts at 0.6 amp. (Stancor PS-8415)

V1—Type 12AX7 tube

V2—Type 12AU7A tube

l—Miniature amplifier foundation chassis or
equivalent (see text}

l—Turret-type miniature 9-pin tube socket

1—Miniature 9-pin tube socket

Misc. hardware, grommets, tie points, etc.
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Top and bottom views of the
vibrato chassis are seen at left
and below. Twist the lugs of
the can-type filter capacitors
so that the filters are tight to
their metal mounting plates.

Caa |+
20ufd.|— R6
. ¥ 00K B2 220K e = e nembg 47K (drom T e > e

Ci {§.05pta.

QUTPUT

INPUT

AAAAAAA

Schematic and pictorial at
left show the simplicity of the
vibrato construction. If your
amplifier tends to "thump'
at vibrato frequency, try a
lower value capacitor for C7.

11?7 VAC,

December, 1957
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MUSICAL
INSTRUMENT E——=
PICKUP ==
(CONTACT MICROPHONE,ETC) | |
i
Iy
l 1
N
VIBRATO

UNIT
out
m
il
1!
1
[] [ AMPLIFIER
[ e ANO

SPEAKER

Block diagram shows correct interconnection of
the three basic components of the revised setup.
Use shielded microphone cable between units to

prevent electrostatic hum pickup.

If there seems

to be excessive 40-cycle hum present, try revers-
ing line plug of either amplifier or vibrato unit.

manded by the two vibrato circuit tubes.
The plate voltage requirement is approxi-

mately 175 volts.

Hooking It Up. The vibrato is intended
{o be inserted or connected between the
musical instrument and its amplifier. All
you have to do to use it is unplug your
musical instrument from its amplifier and
plug it into the input jack of the vibrato.
Then connect a jumper cable of convenient
length between the output jack of the vi-
brato and the input jack of the amplifier.

The Rate control determines the rate or
frequency of the vibrato effect, i.e., the

HOW IT WORKS

The schematic shows that the vibrato consists of two
parts: (1) a very low frequency audio oscillator, and
(2) a modulator. The low-frequency oscillator is of
the phase-shift type which uses resistors and capacitors
C1, C2. C3, R1, R2 plus R3, and RJ in three RC sec-
tions to obtain feedback in the proper phase to produce
oscillations. The rate or speed of the vibrato, i.e., the
frequency of the oscillator. is determined by the re-
sistance and the capacitance used in the RC sections.
Thus, R3 is the Rafte or speed control of the vibrato.

1'1's second triode, section serves a dual purpose: (1)
it provides a low source impedance for the RC feed-
back loop (taken from the cathode), and (2) it acts
as a bulier to isolate the oscillator from the connection
to the modulator (taken from the plate).

The low-frequency oscillator signal is fed through the
gain or Depth control, R11. to the control grid of one
section of the twin-triode modulator, 1'2. At the same
time. the output signal from the musical instrument is
fed through to the control grid of the second section.
The two signals mix in V2, with the result that the
gain or amplification of the musical signal is made to
increase and decrease, smoothly and periodically, at the
rate of the low-frequency oscillations. Output from
the modulator is taken through C7 and coupled to the
input of the musical instrument’s conventional amplifier.

Plate current demand is very small, so a miniature
power transformer., 7'/, and a miniature selenium rec-
tifier, SR1, more than meet the requirement.
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speed at which the rise and fall in ampli-
tude occurs. Proper setting of this control
depends upon the type of instrument with
which the vibrato is used and the type of
music being played. Component values
given in the parts list permit the unit to
be adjusted over the most useful range of

speeds.

The Depth or vibrato-frequency gain
control determines the amplitude of the

POSSIBLE TROUBLES AND CURES

No Vibrato Effect: Check all wiring for er-
rors. Make sure input and output plugs are
making good contact in the jacks. Look for
faulty components. Check the tubes. Make sure
the 12AX7 tube is in the oscillator socket, the
I12AU7 in the modulator socket, and not vice-
versa. Check interconnecting cables for a poor
solder joint or broken wire.

Distortion: Most, if not all, vibratos cause a
certain amount of distortion.
fect should not be objectionable. Reduce the
setting of the Depth control slightly to see if it
improves the condition. If so, check the musical
signal voltage at the input to the modulator. An
input greater than 0.7 volt r.m.s. may cause dis-
tortion. Check the value of components around
the modulator. Look for a possible defective
component. And check the modulator tube.

Thumping in Speaker: A thumping noise at
the vibrato rate may be due to low frequencies
pulling the voice coil or cone out of linearity.
This isn't likely to happen unless you have an
amplifier with exceptionally heavy bass response.
A high-pass filter cutting off at about 100 cycles
inserted between the vibrato and the amplifier
may be necessary in such cases if all else fails.

Hum: Hum can come from a variety of
sources such as a poor layout of components,
excessively long leads or poor lead dress, a de-
fective modulator tube, faulty filter choke or
capacitors, unshielded interconnecting cables or
cables with the shield ungrounded to chassis,
using the unit close to power wiring carrying
heavy a.c. currents, etc. All of these possible
troubles can be easily corrected.

r

However, the ef- |

vibrato effect. The more this control is ad-
vanced, the more pronounced the vibrato

effect becomes.

Proper setting depends

upon the strength of the musical signal fed
to the modulator as well as on the type of
instrument and the selection being played.*

Probably the best method is to adjust
the Rate and Depth controls for the most
pleasing effect. You can get some idea as
to proper settings by listening to record-
ings in which a vibrato is used. Many be-
ginners tend to use too much vibrato, or
to use it too frequently. Much can be

learned by listening to professionals. 30—

* Maximum musical signal voltage should not be greater
than approximately 0.7 volt, to prevent overloading the

unit.

Optimum operation occurs with a musical signal in-

put from the contact microphone between 0.5 and 0.7 volt.
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O YOU'VE got the lights strung on the

tree, and the yuletide decorations in
the windows, and just about everything
else you can think of is in place to add to
your Christmas cheer, but you're still not
satisfied. You want something a little dif-
ferent from your next-door neighbor’s.

Ah, well, if you're really determined,
POP’tronics, in the spirit of Christmas
giving, offers this inexpensive little tinkler
for you to build in a few hours of your
spare time before the holiday rolls upon
you. You'll be surprised at the excitement
it will cause—particularly if you hang a bit
of mistletoe from it as a lure for the gals.

While the unit contains three bells, you
may use more or less, as you desire. Note
that separate transformers are used for
each bell, rather than a single transformer.
Since it is best to break the circuit in the
primary to prevent TV interference and
also to have each bell operate independ-
ently, a flasher button and a separate
transformer are the best combination.
And, fortunately, there are suitable trans-
formers available which may be purchased
in lots of three at a price comparable to
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By WALTER B. FORD

Electronic
Christmas

A last-minute construction job that

will add to your yuletide cheer

that of one transformer capable of oper-
ating three bells.

Tinkle in Oscillation. The bell unit
consists of three solenoids in which steel
plungers attached to bell clappers move up
and down, causing the clappers to hit the
sides of the bells. Due to the action of the
flasher buttons in the primary circuit of
the transformers when the circuit is closed,
the plungers oscillate up and down several
times before coming to rest. This action
produces a very pleasing tinkling.

Each solenoid is wound on a form 2”
long with an inside diameter of about %4”,
as shown on page 47. Cardboard, plastic,
fiber, or other insulating material may be
used for the form. Or a piece of 3" wood
dowel with the center drilled out may be
used for the tube through which the
plunger operates. Wind each solenoid with
18 layers of No. 26 insulated magnet wire.
If a lathe is not available for winding the
coils, a hand drill placed in a vise will
make a very satisfactory substitute. The
plunger consists of a piece of soft steel rod,
drilled and tapped for a 6-32 machine
screw to a depth of ",

The bells are mounted on a wood base,
2" wide and 12” long. These bells are the
type usually sold in dime stores. They have
a diameter of 2" and a height of 11"
There are other bells which may be used
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See how the hole drilled near top of bell (above)
allows the clapper chain to move with little fric-
tion. Wiring details for tinkler are given below.

{

o
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POWER SUPPLY

BELL UNIT

BILL OF MATERIALS

L1, L2, L3—Solenoid (see text)

PL1, PL2, PL3—Miniature light socket with
20-volt bulb

S1—S8.p.s.t. toggle switch

T1, T2, T3—Bellringing transformer (Olsen
Radio Warehouse, Akron, Ohio)

3—Flasher buttons

l—Length of 20-gauge, four-conductor cable

1—1-Ib. spool of No. 26 insulated magnet wire
(4 ounces for each coil)

3—Small hand bells (see text)

3—Pieces ol soft steel rod, round, 4" diameter,
134" long

1—4" light socket chain

1—Four-terminal socket {optional)

1—Four-terminal plug (optional)

Misc. wood base, sheet metal, screws, efc.
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If you don't have
a lathe for winding
solenoids, you can
do a good job with a
hand drill placed in
a vise. See text for
the proper coil size.

if the mounting dimensions are varied
accordingly.

Preparing the Bells. Remove the han-
dles and clappers from the bells and drill
14" holes through the bells on one side,
near the top, so that a pjece of light bulb
socket chain will pass through hole freely.
Before securing the bells to the wood base,
drill 9%4." holes through the wood base
through which the solenoid plungers will
move. These holes should be located so
that they will be directly over the 4”
holes in the bells when the bells are se-
cured to the wood base. Glue the solenoids
to the wood base, then secure the bells in
position with 3%” spacers and wood screws.
The spacer will allow the necessary space
for the plunger to move in and out of the
solenoid.

Insert a machine screw on which a nut
and washer have been placed in the
threaded end of the steel plunger, as shown
in the drawing. Solder a piece of light
bulb socket chain about 1” long to the
opposite end of the plunger. Solder pieces
of spring brass in which No. 34 holes have
been drilled to the ends of the clappers, so
that the clappers may be attached to the
ends of the chains. Attach miniature light
bulb sockets to the wood base directly in
front of the solenoids. Connect the sole-
noids and sockets according to the wiring
diagram.

Make a metal housing for the unit with
32" holes drilled directly over the plungers.
The face of the housing may be made of
cardboard through which a suitable greet-
ing, such as “Welcome” or “Merry Christ-
mas,” or figures may be cut and illuminated-
from within by means of colored light
bulbs or colored cellophane backing. The
unit constructed by the author uses green
and red stars with a very pleasing effect.

The Power Supply. The power unit
consists of 20- or 24-volt transformers and
small flasher buttons. All of the trans-
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Side view of flasher button as
+ it is held between spring brass
brackets on one transformer.

Bell unit with front removed
to show solenoids and minia-
ture lights. Terminal strips at
right of coils prevent break-

Completed solenoid plunger with bell clapper secured to end of
chain.
into the solenoid. Note how length can be varied by nut and washer.

Clapper may be removed easily to allow plunger to be inserted

age of the solenoid leads.

formers may be controlled by
one switch, or each by a
separate switch. The flasher
buttons are mounted on the
transformers by means of
three-terminal tie points and
spring brass brackets, as shown
on the drawing. A four-wire
cable completes the circuit to
the solenoid unit. A four-wire
socket and plug at either end
of the cable will provide for
more convenient handling of
the unit. The power supply
should be enclosed for safety.

With the flasher buttons in
place and 20-volt lamps in the
sockets, the unit is ready for
preliminary adjustment. Con-
nect the power supply to 117
volts, a.c., and adjust each
plunger and each length of
socket chain for the desired
sound from the corresponding
bell. If you want a different
tone from each bell, you can
slot the edge of the bell with a
hack saw. Adjust the plunger
by turning the nut on the ma-
chine screw up or down. {30+
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The Fine ART
of MEASUREMENT

NEW ERA has dawned in the fine art

of measurement. AccuRay, a device
which uses atomic rays as a control, can
measure with unheard-of precision any
material that goes through a roller or a
pipe. This means that metal, paper, rub-
ber, plastic—you name it—can be proc-
essed with a fineness that by 1961 will
save industry a billion dollars a year. How
it works is amazingly simple.

The machine usually consists of two
arms. The ‘“hot” arm is mounted beneath
the moving material to be gauged. the
other above it. In the lower arm is a radio-
active isotope pellet, whose rays penetrate
the sheet and are detected by a counter in
the upper arm. The thickness of the sheet,
or tube, determines the amount of radia-
tion getting through.

Let's assume that the process is going
along smoothly, and that the sheet is being
rolled at precisely the correct thickness.
Suddenly, the tension of the rollers
changes imperceptibly-—a common occur-
rence—and the thickness is changed by a
fraction of an inch. In that instant, the
number of rays reaching the counter
changes, either up or down, according to
whether the sheet is thicker or thinner. In
a fraction of a second, the counter flashes
a warning to the control to which it's linked,
and the rollers are adjusted back to their
original tension. This is automatically indi-
cated on a recorder hooked up to the device,
so that a permanent record of accuracy is
lkept.

One of the most publicized uses of Accu-
Ray is in the control of cigarettes. Here the
long tube of tobacco-filled paper passes be-
tween the jaws of the machine (above). If
there is a variance of a [raction of a degree

RADIATION
DETECTOR

W f g

in the amount of tobacco in the tube,
AccuRay rejects it automatically, and has
the cigarette machine reset to give the
proper weight of the tobacco in the follow-
ing cigarette tube.

Another important use of the device is in
the making of tires. Heretofore it has been
difficult to get a precisely balanced tire,
since the weight of the rubber as it was
being rolled varied by more than the toler-
ance needed. With AccuRay, this changed
—tire rubber is being held to accurate
tolerance, and tires are heing made hoth
cheaper and better. —30—

= RECORDER
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Diagram above shows how rays from AccuRay gauge the thickness of a sheet

of material. When a variation occurs, adjustment
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is automatically made.
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Come of Age

By ALLEN LYTEL

RINTED circuits have come of age. To-

day they are an integral part of almost
all electronic equipment. Look at the near-
est device: if it has been made in the past
year, the chances are that in it you will
find printed circuits or components.

Some of the newest uses for printed
circuits are in the instrument cluster con-
nections in an auto dashboard (see photo
above). Guided missiles have compact, re-
liable controls which use printed circuits,
and so do midget tape recorders, jet planes,
hearing aids, electronic organs, and hun-
dreds of other devices.

The most common type is an insulating
board* with a pattern of conducting wires
(below right). A photo or printing process
transfers the design to the copper-clad
base and an etching process removes the
excess copper, leaving the circuit. In other
methods, the conductors are built up on
the insulated base. Next step is the place-
ment of components, handled mechanically.
In one machine all heads are controlled
simultaneously, and as the board is posi-
tioned, all the capacitors and resistors are
inserted in one operation. In another ma-
chine, they are inserted one at a time as
the board moves down the line. After the
components are inserted, all parts are dip-
soldered in place in a single operation.

The use of printed circuits has led to
the development of modules. These are
complete circuits such as audio amplifiers,
cathode followers or pulse generators.

Modules are built on a single board as
a unit, acting as a standard circuit which
can be used in different end products. Fig-
ure 1 on the next page shows an experi-

* See ‘‘Simplified Etched Circuits,” June, 1957, p. 67.
December, 1957

mental TV receiver built of 17 modules
which hold 153 of the 195 components (re-
sistors, capacitors, etc.) exclusive of the

tuner. Other modular construction is of
the type in Fig. 2. These are plug-in boards
as used in many computers and industrial
controls. Tube and tubeless types with
diodes are shown.

These modules can be made up of smal-
ler units. For example, several resistors
and capacitors can make up a package—a
“super component”—and can be used on a
printed-circuit board (Fig. 3). In another
way of treating the same situation, the
components are encapsulated in phenolic
material (Fig. 4).

The newest development is flat Tape
Cable (Fig. 5) which eases the task of in-
terconnecting printed wiring (see October
issue of PoPULAR ELECTRONICS, p. 72).

(Figures 1-5 appear on pages 50 and S51)
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Outgrowths of the simple printed circuit shown on
the preceding page are the modules on these two
pages. An excellent example of modules put to use
is in an experimental television receiver {Fig. 1)
which has 195 components plus the tuner. Of these,
153 parts are mounted in 17 modules, some of which
can be seen in the photo. Industrial control
modules are shown in Fig. 2. These are plug-in
boards, both tube type and tubeless with diodes.
Such modules can be made up of even smaller units
—the so-called "super component'—as shown in
Figs. 3 and 4 (at right). In Fig. 3, leadless resistors
and capacitors are made up into a single pre-wired
unit {small photo) which is then mounted on a small
printed-circuit board {larger photo). Note how
this arrangement saves space. Another way of do-
ing the same thing is shown in Fig. 4. Here groups
of components are encapsulated in phenolic cases.
Units like this are found in most of today's television
receivers. Each assembly is replaceable as one com-
ponent. As an aid in interconnecting such modules,
the new Tape Cable (Fig. 5) has been
developed in the past few months. To
facilitate connections, plugs and sockets
matched to the cable have also been de-
veloped, as shown in the same photo.
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ND a Merry Christmas to you . . . to-

gether with the sincere wish that your
Christmas Stocking will be brimming full
with exactly what you would like old St.
Nick to bring—be it a new car, new test
equipment, or a whole cartload of tran-
sistors and miniature components.

In the past few weeks our mail has in-
cluded a lot of letters asking about high-
frequency operation of transistors. There's
nothing especially mysterious about transis-
tors at high frequencies. The circuits them-
selves are quite similar to those used at, say,
AM broadcast-band frequencies (550 to
1500 kc.) except, of course, for the values
of components in the tuned circuits. But
the important thing is to have the proper
type of transistor.

High-Frequency Operation. Tetrode
transistors (see our May 1957 column) may
be used up into the hundreds of megacycles.
The highest frequency tetrode available at
this writing is Texas Instruments’ Type
3N25—this is a p-n-p unit with a cutoff
frequency of 250 mc. General Electric, too,
offers a whole series of tetrode transistors—
the highest frequency unit is the 3N30, an
n-p-n transistor with a cutoff frequency of
120 mec. RCA is currently offering the high-
est frequency triode transistor, the 2N384;
this is a p-n-p unit with cutoff
R frequency of 100 mc. which
szi2200,e. Ay be used as an oscil-
H lator up to 250 me.

qeeay
”

Cla
~ 365uptd.

Transistor Topics

By LOU GARNER

In general, r.f. transistors will serve as
amplifiers up to, or slightly past, their
nominal “cutoff frequency” (at which their
gain is approximately 70% of that achieved
at low frequencies), and as oscillators well
above cutoff frequency. Take the RCA
transistor as an example. With a cutoff
frequency of 100 mc., this unit will provide
15 db gain at 50 mc. in a common base
amplifier circuit. It provides unity gain at
250 mc.

The lowest priced high-frequency tran-
sistor as far as the home experimenter is
concerned is probably Philco’s Type AO-1
surface barrier transistor. With a rated

- cutoff frequency of 30 mec., the AO-1 is of-

fered at slightly under $2.00 by leading mail
order supply houses.

All of these transistors are suitable for
receivers and low-power transmitters. Un-
fortunately, no manufacturer is currently
offering medium or “hi” power transistors
for use at high r.f. values.

Readers’ Circuit. One- and two-tran-
sistor receiver circuits are extremely pop-
ular with home builders. Almost all such
circuits featured in past columns have used
either detector-amplifier or simple regener-
ative-detector arrangements. These cir-
cuits, at best, have limited sensitivity and,
usually, just fair selectivity.

This month, however, we have a most
interesting ‘“maximum performance” two-
transistor receiver circuit. Submitted by

4
2

Fig. 1. Reader Gerald Le Fevre's two-
transistor superheterodyne receiver.

52

POPULAR ELECTRONICS



Gerald Le Fevre, of York
Rd., Pavilion, N. Y., as his
.“favorite,” this receiver
has a superheterodyne cir-
cuit. In addition, it uses a
reflex arrangement, per-
mitting one transistor to
serve both as an i.f. stage
and as the audio amplifier.

TO"HOT WIRE" OF
ELECTRIC FENCE
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Coils L1 and L2 are Miller

Types 2000 and 2020 re- =y

spectively.

Referring to Fig. 1, you
will see that a Sylvania
Type 2N94 r.f. transistor
serves as a combination mixer-local oscil-
lator. The if. output signal developed
across the primary of transformer T1 is
coupled to the i.f. amplifier stage, a second
2N94. T1 is a Miller 2041.

The amplified signal then goes from i.f.
transformer T2 (Miller 2042) to a 1N34A
diode, which serves as the second detector.
The resulting audio signal, appearing across

Transistorized code practice oscillators are currently available in kit
form from, left to right, Knight [Allied Radio), WRL Electronics and

Lafayette Radio. See page
volume control RS, is “reflexed” back to
the i.f. stage through audio coupling trans-
former T3. Finally, the amplified audio
output signal is applied across a pair of
headphones. (T3 is an Argonne AR-100.)
Base bias for the first stage is supplied
by voltage divider R1-R2, operating in con-
junction with emitter resistor R4, bypassed
by C5. Base bias for the second stage is
supplied by voltage divider R5-R6 and emit-
ter resistor R7, bypassed by C7. R6 is by-
passed by C6; other r.f. bypass capacitors
are C4, C8, and C9. Operating power is
supplied by a standard 6-volt battery, BI
(such as a Burgess Type Z1).
Construction should pose no problem for
the experimenter who has assembled other
simple transistor receivers. Gerald assem-
bled his unit on a 4” x 4" chassis, but sug-
gests that a small Masonite board will serve
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122 for details on all of these units.

IRON ROD DRIVEN IN GND.
{8)

Fig. 2. Two simple uses for a transistorized high-voltage “generator,”
suggested by reader Charles Rakes: {A) night light; (B} electric fence.

as well. A Miller #2112 two-gang unit
serves as tuning capacitor (Cla/C1b). All
resistors are %-watt units, while all fixed
capacitors may be small disc ceramics or
paper tubulars.

If you assemble one of these receivers, be
sure to keep your layout as “clean’ as pos-
sible, with all signal leads short and direct.
Watch the battery polarity . . . remember
that the 2N9%4 is an n-p-n
transistor! Moderate-im-
pedance (2000 to 4000
ohm) magnetic head-
phones should be used.

You shouldn’t need an
external antenna for
stronger local stations.
However, for additional
pickup, try connecting an
antenna to the “hot” side
of the ferrite antenna coil
tL1) through a 200-gxfd.
ceramic or mica capacitor.

To align the unit for
best operation, use a
standard r.f. signal gener-
ator. With a modulated
r.f. signal, peak the i.f.
transformers for maxi-
mum output at 455 kc. Adjust the oscil-
lator trimmer capacitor (across C1b) for
tracking at the high-frequency end of the
dial (around 1500 kec.) and the padder ca-
pacitor (C2) and oscillator *‘slug” (in L2)
for tracking at the low-frequency end of
the band (about 600 ke.), “rocking’ the tun-
ing capacitor as you do so. If an antenna
trimmer capacitor is provided (across Cla).
adjust this for maximum output above 1550
kilocycles.

High-Voltage ‘“Generator.”” Reader
Charles Rakes, of 4419 Harrison St., Kan-
sas City, Mo., has submitted a pair of in-
teresting applications for a high-voltage
“generator” designed around a low-cost
power transistor. Referring to Fig. 2,
a CBS-Hytron Type 2N256 power transis-
tor is connected as a modified “Hartley-

(Continued on page 122)
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Internal and external
views of tracer are
shown on these two
pages. The power
transistor (TR4) should
have its shell well in-
sulated from chassis
ground. The speaker
is a special job requir-
ing no output trans-
former when used with
the 2N255 transistor.

b

WITH the possible exception of a volt-
ohm-milliammeter, the signal tracer is
perhaps the most useful test instrument in
the home workshop. However, a.c.-operated
signal tracers have always been handi-
capped by their sensitivity to 60-cycle pick-
up. And battery-powered models, using
vacuum tubes, have the disadvantages of
high-battery drain, tube fragility and low
audio output.

The “de luxe” model tracer shown here
incorporates four transistors and a self-
contained 6-volt battery and has almost 1
watt of audio available at the output of
the CBS 2N255 power transistor!

Construction is simplified by using a
standard aluminum chassis as a cabinet.
A small individual subchassis for parts
mounting is cut from a scrap piece of alumi-
num and bolted directly on the speaker.
The power transistor is insulated from the
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'POWER
FTRANSISTOR

chassis and plugged into a 9-prong minia-
ture socket. All other transistors and parts
are soldered directly into place as the cir-
cuit is wired.

Spaghetti is placed on the collector and
base leads of each transistor to prevent
shorts to other components or to the chas-
sis. Parts placement is not particularly
critical, but try to keep the input compo-
nents away from the output circuit.

Note that this model tracer has two sep-
arate input jacks labeled respectively
“phono” and ‘“probe.” The “probe” jack
(J1) is the input for the r.f. detector lead.
This probe contains a crystal diode which
demodulates the r.f. signal and allows the
transistor audio amplifier to build up the
signal to audible level,

When testing in audio stages where less
gain is required, use the “phono” jack in-
put. This jack (J2) is fed by a shielded

POPULAR ELECTRONICS



By HOMER L. DAVIDSON

I WRE LY

Transistorized tracer

avoids noise problems

of most older models

CK722 c2. CK722 c3
x TRI ~5Ta ~ 2 —\1+
PROBE «3Q £ ] = C ] SPKR
INPUT Cl &= =
[ 10 pfd. B 10ptd (;
<R€
Ji 10pfd. Sp K R4 K 397«
12K 35K 3
J2 :
=, i 1 —e | O—l I | I i
—= PHONO | = !
- [ e TR | [
PARTS LIST

Bl-—6-volt midget battery (RCA VS068)

Cl, C2, C3—10-utd., S0-volt elec. capacitor

J1—Chassis-mounting microphone connector
(Ampheno! 75-PC1M)

J2—Phono jack (RCA type}

R1—12,000-ohm, 2-watt carbon resistor

R2—120,000-ohm, Yo-watt carbon resistor

R3—20,000-ohm, Y,-watt carbon resistor

R4--15,000-ohm volume control

R5—100,000-ohm, Yz-watt carbon resistor

R6—47,000-0ohm, ,-watt carbon resistor
R7—220,000-ohm, l/4-watt carbon resistor
R8—270.000-ohm, z-watt carbon resistor
SI—S.p.s.t. switch (on R4)

TR1, TR2, TR3—CK722 transisior (Raytheon)
TR4—2N255 transistar (CBS)

Spkr. 4" PM speaker, 45-ohm voice coil
(Operadio—DuKane Corp., St. Charles, Ill.)
1—7" x §" x 3" aluminum chassis with back

plate (Bud AC-429)
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| HOW IT WORKS

| Signal tracing is a “‘dynamic” test in that the equip-
| ment under test is in operation and has a signal going
through it. The tracer is used to follow the path of
Ithe signal from input to output. The signal in the
case of a broadcast receiver is a tuned-in station or an
r.f. oscillator. For amplifier tracing, you can use an
audio oscillator or phono player as a signal source.

The input signal is coupled to the base of the first.
audio stage by a 10-ufd. capacitor (C1). The collector
of TR1 is coupled to the base of the second audio stage
through a 15,000-0hin volume control, R4. A phono jack
(J2) instalied at this point enables pickup from a
crystal phono pickup head.

A 270-ohm resistor (R8) is used as an emitter load
resistor, common to both TR} and the output stage,
TR4. The collector of TR3 is tied directly to the 6-volt
power supply. As the output impedance of a 2N255
transistor is approximately 48 ohms, a 45-chm voice
coil speaker provides the proper collector load.

U S Uy —— |

cable terminated on one end by a standard
type phono plug and on the other by an
isolating capacitor. For audio applications,
such as crystal phono cartridge testing or
hi-fi amplifier servicing, this input is best.

Using the tracer for trouble-shooting is
simplicity itself. First turn the radio re-
ceiver on and tune it to a strong local sta-
tion. Connect the signal tracer’s ground lead
to the receiver’s chassis or “ground.” Then
turn the signal tracer on, adjusting gain
control Rj for full volume. Starting at

the receiver’s antenna, the probe may be
touched to the “input” and “output” of each
stage to check individual stage operation.
If the program is heard at one stage but
not at another, check the circuit between.
Defective radios, hi-fi amplifiers, p.a. sys-

[.Ogl;nld. :,.:— ——————— ~ r___n
3 I Lo Y smeroes caore L
2 tN34 3= CONNECTOR
z ol
ALLIGATOR o
CLIP

SHIELDED CABLE PHONO

PLUG
ALLIGATOR
CLIPS
AUDIO PROBE

These special probes should have all elements
well shielded. The detector probe components can
be built into a small tube shield. All capacitors
should be 600-volt miniatures. Thin-lapel micro-
phone-type cable can be used for utmost flexibility.

tems, TV receivers and intercom circuits
should present no problems for this little
transistorized signal tracer.

CROSSWORD PUZIILE 7 2
By Arthur L. Branch

ACROSS g 9

*
Multiple of the fundamental fre-
quency. .
Types of tubes used as detectors. 1 12
Rectifier output current: Abbr.
To make a curve (graphically).

Resistance unit. 15 16
Suffix denoting one who does.
Unit of time: Abbr.
Exclamation,

13

17

1
9
1
3
4 Chemical symbol for cobalt.
5
8
9
1

Charge developed in a vacuum 19
tube.

A short circuit may be caused by
a __  in the wires.
26 Sick,

20

24
27 Middle Eastern country: Abbr.
28 Chapter: Abbr.
30 Snake-like fish.
32 The: Fr.
33 Effective

a.c. voltage equals

- mean - square
voltage.

35 Continent: Abbr.

36 Kind of bird.

38 Devices used to pick up radio
signals.

DOWN
Public notice.

25

30 3

34 35

37

Tear.

A burrowing animal,
Scents.

Total profit.

Exists.
Fuss.
10 Part of a transformer,

N hAWN

tive reactance is: X1 —

22FL. voltage in an inductive circuit.

12 Stored electrical energy. 23

14
16

20 Lik

22

56

Periodic
values,
Conductance unit.

changes in current

ike.
The correct formula for induc-

24
25
3N

Beverage.

Device used to convert chemical
energy into electrical energy.
Mark with a scribe.

Part of a loudspeaker.

Relation of the current to the

33 Rodent.

34 2000 pounds.

36 Practical nurse: Abbr.

37 Cathode-ray tube's pin connec-
tion: Abbr,
(See page 117 for solution)
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cilloscope Iraces

Radio-Frequency

Measurements

Wherever signals go ‘‘on the air,’’ these tests will

tell you their nature

HENEVER some science fiction

movie or TV show is intended to
appear ‘‘ultra-scientific,” or when a spon-
sor wants to clinch his sales pitch with
some phony-technical display, chances are
that an oscilloscope will be shown with a
modulated wave pattern jumping around
on the screen, Such ’scope traces are, as it
were, the popular image of scientific work.

By HOWARD BURGESS

Perhaps this particular trace has gained
its popularity becausec it is so useful. It
can be immensely valuable to anyone
working with a modulated carrier. The
carrier need not be one of a high power
transmitter. It can originate from a wire-
less record play-
er, a service-
man's signal

Checking the carrier frequency of a portable trans-
mitter by the techniques described here will assure
its proper functioning when it is faken into the field.
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INPUT QUTPUT

FREQUENCY MULTIPLIER

Fig. 1. The oscilloscope is coupled to
the input and output of a frequency mul-

traces can be obtained to well over one
hundred megacycles.

One use of the oscilloscope which gen-
erally requires this type of connection is
the checking of frequency multipliers in
transmitters. Many of the modern trans-
mitters, both amateur and commercial,
have one or more frequency multiplier
stages following the crystal oscillator. If
the output of the transmitter is to be on
the correct frequency, each multiplier
stage must increase the frequency by the
desired number of times.

Counting Loops. The output frequency

- of each stage can be checked with a good

calibrated wavemeter if one is available.
A double-check, and in many cases a better
test, can be made with an oscilloscope.
This method makes use of the Lissajous

tiplier stage in order to check
its operation. Va \
F § ﬁ‘\
== o’ .\.I_\‘ P
/ " 4
| / d 1
| .. \"\...../.‘  —
o N\ )
| / N ”
Fig. 2. Scope patterns cre-
ated by an r.f. stage in the A B

hookup described in Fig. [:

{a) without frequency multi-

plication; {b) with frequency
doubling; {c) with frequency

tripling; {d)} with frequency P

quadrupling. These patterns Al
provide a quick check for

frequency multiplier stages. == r—

/

C

generator, a transmitter for opening ga-
rage doors or controlling models, or a ham
transmitter.

Direct Connection. Very few amateurs
own an oscilloscope with an internal ampli-
fier able to pass the higher radio fre-
quencies. However, in most cases this
problem can be solved by feeding the r.f.
signals directly to the deflection plates of
the oscilloscope cathode-ray tube. Most
oscilloscopes have these connections
brought out to a small terminal board in
the rear of the ’scope's cabinet. With the
signal fed directly to the cathode-ray tube,
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pattern which is formed when two signals
of different frequencies are applied to the
vertical and horizontal plates of the tube.
(See PopuLAR ELECTRONICS, March, 1957,
page 63.) If one set of deflection plates is
coupled to the input of the multiplier stage
under test and the other set of deflection
plates is coupled to the output of the same
stage (Fig. 1), the pattern formed will in-
dicate the number of frequency multiplica-
tions taking place in the stage.

The pattern most likely to be formed
will be found among those shown in Fig. 2.
They range from a multiplication factor of

POPULAR ELECTRONICS
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Fig. 3. The circular patterns produced by rf. on the 'scope screen are shown here for three different
cases: (a) no modulation; (b) 50%, modulation, and (c) 100% modulation of the carrier frequency.

1 (shown at A) to factor of 4 (at D). For
those who are not familiar with this type
of trace, examination of the figure will
show that the multiplication factor is
found by dividing the number of loops in
the width of a pattern into the number of
loops in its height. All of these patterns
are one loop wide. In many cases the loops
will not be as rounded and clear-cut as
shown here; however, it is the number of
loops and not the shape that matters in
this case.

Modulation Check. Anyone that works
with electronic equipment for any length
of time sooner or later finds himself con-

fronted with modulation problems. Even
the experimenter who is not a licensed
amateur would like to be able to check the
modulation of stations that he hears. If
precise checking isn’t recessary, the simple
test to be described will be adequate. The
setup in Fig. 5 will usually do the job.
The horizontal input to the ’scope is
coupled to the plate of the last i.f. amplifier
of the receiver through a small blocking
capacitor. This added load will probably
require a slight amount of retuning of the
last i.f. transformer. The sweep generator
in the 'scope must be turned off. Now con-
nect the vertical input to the horizontal in-

P N /

N

/l’

N\
\

Fig. 4. The trapezoidal pat-

tern of r.f. as it appears with:

a) no modulation, (b) 50%
I r(nCZduIaﬁon. (c; IOO‘!/, )modﬂ-

lation, and (d) overmodula-

tion of the carrier frequency.

N 4 N
A B

o N Vu

4 1 1\ /r \\
MmN / \
.I!I ! H =
Ty \ /

L N\
C D
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100K .0l l[yfd.

LA

RECEIVER LAST I.F. AMPLIFIER

Fig. 5. This simple circuit will usually pro-
duce a circular pattern at an i.f. frequency.

put through a 100,000-ohm potentiometer.
Then, with a good strong signal tuned in
on the receiver, adjust the vertical and
horizontal gain controls of the ’scope and
the variable resistor until a circle is pro-
duced on the screen.

Circle Check Pattern. If the signal is
not being modulated, the circle will be a
sharp, well-defined pattern. As soon as
modulation is applied to the carrier, the
circle will alternately expand and contract
to form a pattern similar to a doughnut.
As the percentage of modulation is in-
creased, the hole in the center will gradu-
ally close until it is completely closed at
100% modulation. If more than 100%
modulation is present, a bright dot will
form in the middle. The circle should move
out the same distance that it moves in
toward the center.

Caution: Before alienating your trans-
mitting friends by criticizing the signal
they send out, make sure that the receiver
you used for this test is in good condition.
A properly modulated wave, upon passing

15

m™

TO
MTR.
ANK

Fig. 6. Coupling the oscilloscope to pro-
duce a trapezoidal pattern on the screen.
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through a poorly adjusted receiver, can
appear either over-modulated or under-
modulated.

This system can also be used to check
the output of signal generators which are
operating on frequencies too high to be
fed directly into the oscilloscope. Phono
oscillators and similar gadgets can be
checked for percentage of modulation in
the same manner. The oscillator is tuned
in on the broadcast receiver and the ’scope
connected to the i.f. system of the receiver
as outlined above.

Trapezoid Check Pattern. Another
modulation pattern which is formed in a
manner similar to the circular trace is that
of the trapezoidal figure. This type of
measurement requires a direct power take-
off from the transmitter tank and a sample
of the audio used to modulate the trans-
mitter. Because of this, it is not suitable
for measuring the modulation of distant
stations. The circular pattern serves that
purpose.

However, for continuous monitoring of a
transmitter, the trapezoidal pattern is the
simplest to obtain since it requires no am-
plifier or sweep circuits. Connections are
made directly to the deflection plates of
the cathode-ray tube of the oscilloscope as
shown in Fig. 6.

When the transmitter is not modulated,
the r.f. carrier will produce only a vertical
line. When modulation is applied, it fur-
nishes the sweep to form a triangle as in
A of Fig. 4. If transmitter is modulated
less than 100%, the triangle will not be
filled out, as at B. Too much modulation
will form a pinched-off pattern, as at C,
with a bright trailing line. If the sloping
sides of the triangle are curved rather
than straight, the transmitter under test
is distorting due to nonlinear operation.

General Hints. There are many other
r.f. measurements that can be made with
the oscilloscope which may be discussed in
future articles. Whenever the ’scope is
used for r.f,, it is a good idea to keep leads
short, with as little shielding as possible.
And don’t jump at conclusions. You will see
a good many ‘“queer” traces during your
first investigations but, with growing ex-
perience in interpretation, important clues
about the condition of your radio-frequency
equipment will be clearly revealed to you.

You will find that familiarity with radio-
frequency traces will come in handy on
many occasions. Wherever signals are
actually sent out “on the air,” it is neces-
sary to check r.f. stages both at the trans-
mitter and at the receiver, as well as to
monitor the degree of modulation where-
ever the signal itself is more complex than
simple c.w. —{30—
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What's New in Europe?

HE “telephone of the fu-

ture” bowed in at the Ra-
dio, Television and Phono-
graph Exhibition in Frankfurt,
Germany, in August. Built by
Deutsche Philips of Hamburg,
it was displayed in two adja-
cent booths (right), which pre-
sented what the company con-
ceived as the “normal” phone
conversation of the future.
Each booth was equipped with
a built-in, automatic TV cam-
era focused on the speaker.
Each of the “receivers” had
two screens, which showed
both parties as they appeared
on the phone.

Another development, introduced by
Nederlandse Industrie Radio Artikelen,
Emmen, Holland, is the “Tele-Tracer.”
This is a paging device for hospitals,
offices, factories and other such enclosed
areas. Essentially a short-range trans-
mitter and receiver combination, the “Tele-
Tracer” consists of a console (right) with
27 keys, each of which activates a dif-
ferent receiver. The receivers are each
about the size of a cigarette package (be-
low) and are carried in the pocket. When
the key sending to a specific receiver is de-
pressed, the receiver signals with a low
buzz, indicating to the person carrying it
that he is being paged (below, right). Each
receiver weighs only five ounces, and uses
transistors so that the batteries will have
a long life.

This system is particularly suitable for
doctors, who would be relieved of the ne-
cessity of watching for light or bell signals
and the disturbance of p.a. paging. A spe-
cial cabinet holds the receivers when they
are not in use. Each receiver rests in a
numbered slot. When the slot is empty, it
is an indication to the signaler that the
person assigned to that number is in the
building and may be signaled; when the
receiver is there, the person is out.

P SEPe SRR

December, 1957



An Extra "Hand” Comes in Handy for Soldering

While the gun is doubtless
one of the most popular types
of soldering instruments, it
has one big drawback — one
hand must be used to hold the
trigger. But on some jobs you
need both hands. What to do?
Build a triggering bracket for
your gun and gain an extra
hand.

Bend a thin copper strip, 14"
wide, around the grip and the
trigger. About a half-inch
should extend in back of the
grip. Then solder the two ends
of the strip to a %" nut. The
bracket can now be slipped in
place and a bolt a quarter-
or a half-inch long screwed
into the nut. As the bolt is
tightened, its base pushes against the back
of the grip and tightens the band around
the trigger. (See photo above right). Ad-
justment of the bolt will give either a high
or low heat position; a bolt with a knurled
head makes adjustment easier. And if you
don’t have a copper strip, you can use a
similar strip from a can. Finally, take a 6"
piece of 2 x 4 and notch it to fit the contour
of the gun. This will hold the gun in place
and you can use both hands for soldering.

One note of caution. Soldering guns are
not designed for continuous operation.
Therefore, the gun should not be left on for
excessive periods of time. When it has been
in use for a long enough time, you can easily
slip the band off by loosening the nut. Good
soldering practice is to keep the trigger
depressed only long enough to make the
connection, usually not over two minutes.
Keeping it pulled longer than that may
burn out the gun. —Wayne Crawford

Old Gooseneck Lamp Makes Adjustable Mike Stand

Instead of getting a perpetual crick in
the neck when you're on ’'phone, make an
adjustable stand for your mike and DX in
comfort. It’s simple, and costs pennies.

Scrounge around for an old gooseneck
lamp—the type with a flexible neck—and
remove the socket and wiring. If it doesn’t
just screw off, you may have to use a
hacksaw. Then remove the hardware from
an Amphenol 75-PCIM chassis unit and
drive the unit into the top of
the gooseneck. The diameter
of the threaded shank may
have to be reduced a bit with
a file before you drive it in.
Use a block of wood between
the chassis unit and the ham-
mer head to prevent mashing
the head threads when you
drive it.

If your mike is the type that
feeds the mike connection
through the mounting socket,
you will first have to solder
the center conductor of the
mike cable to the eyelet in the
chassis unit. Then feed the
cable through the gooseneck
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and out through the base of the old lamp.

The shielded sleeve of the mike cable can
be soldered directly to the metal base of
the lamp, since the metal gooseneck com-
pletes the circuit and provides shielding. If
you have a lamp whose neck is provided
with 14" pipe thread as connection for the
socket, the mounting is simplified. Just con-
nect the two with pipe coupling, and you’ve -
got your mike stand. —Carl Dunant
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RASPING NOISE accompanied the
horizontal bars that cut the TV pic-
ture to ribbons. Having just settled down
to catch the fights, I wasn’t very happy

when the interference—although inter-
mittent—continued.

Giving up in disgust, I turned the sound
down. Only then could I hear a faint
whirring noise from somewhere in the
house.

“Your motor’s showing,” I stated bluntly
upon confronting my wife at her sewing
machine.

Unperturbed, she finished the seam. “I'm
sorry, dear,” she replied. “This dress just
has to be finished tonight.” Examining the
seam intently, she added: “Now you know
what the rest of the family puts up with
when you’re working in the basement!”

She was referring to the combination
shop and rumpus room I'm trying to build
down there. The project hasn't been too
popular with the family since I can only
work at it in the evenings. My portable
electric saw really bugs up the TV picture.

Knowing that she was bound to have the
last word, I decided to see if my neighbor,
Sam Egan, could help. An electronic tech-
nician by trade and hobby, Sam usually had
an answer for my electrical problems.

I found Sam occupied with a repair proj-
ect in his combination shop and garage.

“Are they selling do-it-yourself appliance
kits now ?”’ I quipped. A jumble of electric
mixer parts, like fugitives from a junk box,
covered the bench before him.

* “No such luck,” Sam replied. Jerking a
thumb at the little motor on the bench, he
explained: “I'm tired of putting up with the
interference this mixer causes. Just about
the time I'm trying to pick up something on
my receiver, the kids decide to mix a malt
or something.”

“Know just what you mean.,” I sym-
pathized. “But why tear down the mixer?
I was hoping you could help me out with a
plug-in filter for that sort of thing.”

“Can do,” agreed Sam. “But in a case
like this a dirty commutator makes the job
just that much harder for a filter.”

I watched with eagle eye while he cleaned
the commutator and brushes with carbon
tetrachloride. “Brush-type motors are the
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worst offender when it tomes to causing in-
terference/” he explained. “A dirty com-
mutator aggravates the slight arcing in-
herent in these motors® Selecting a piece
of fine sandpaper, he began polishing the
commutator,

“Why sandpaper?” I asked. “Wouldn’t
emery cloth do a quicker job?”

“Sure—it would—and ruin your motor in
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the process. Emery grains are conductors,
and they may short the commutator.

“Poor electrical contact at the commuta-
tor,” he continued, ‘‘causes variations in
current flow through the motor. This in
turn creates sharp electrical surges that
travel through the household wiring sys-
tem. The result is a lot of hash in radio
reception.”

“Then putting a motor in top shape is the
first step in tackling a motor interference
problem,” I mused.

“It helps,” Sam admitted. “But it doesn't
always eliminate the need for a filter. Of
course, not every motor causes interfer-
ence,” he hastened to add.

Sam sketched a circuit on a scratch pad
and handed it to me. “There’s a basic filter
circuit,” he stated. “It’s small enough so
that the capacitors can usually be installed
right in the motor housing.”

Studying the circuit, I mused: “Looks
simple enough. How about lending me
some junk box capacitors so I can try it on
my power saw?”

Sam shook his head. “Nope,”
swered, “but I'll give you new ones.”

“What’s wrong with used ones?” I pro-
tested. “Afraid they aren't accurate
enough ?”

b4

he an-

APPLIANCE CORD

.05 TO .1 pfd.
600V. PAPER CAPACITOR

Commercial plug-in filters (left)
reduce interference from electric
razors and small appliances, but al-
most as effective is a 0.1-pfd. ca-
pacitor wired across terminals of
small motor (above). Filtering ac-
tion is most efficient if capacitor
can be put in appliance housing.

Place filter in housing of tool, if
possible, and insulate with spaghetti
{left). Third (ground) wire must be
connected to ground as below. For
appliances without ground wire, con-
nect C2 to frame (bottom drawing).
Check with neon tester from hous-
ing to ground to make sure a.c.
plug is polarized for shockless oper-
ation. Reverse plug if lamp lights.

TOOL HOUSING

Cl=.5 TO tpfd.
C2: 02utd. DO NOT

INCREASE THIS
VALUE.

FILTER FOR APPLIANCES THAT CANNOT BE GROUNDED

“You never know when an old capacitor
might short,” he advised. “No use in risk-
ing a burn out or shock hazard because of
a questionable capacitor.”

Digging through his stock of parts for
new capacitors, Sam continued: ‘“‘Capacity
values aren’t critical. Sometimes it's nec-
essary to try different ones before hitting
the right combination. Severe interference
problems may require capacities as high as
one microfarad.”

He pointed to the voltage rating on a
capacitor. “Working voltage is the im-
portant thing. The higher the voltage
rating, the greater the safety factor. Ca-
pacitors selected for filters should have a
rating of at least 600 volts.”

“How about plug-in filters?” I asked.

POPULAR ELECTRONICS



GROUND LEAD

3
OR MULTIPLE
LAYER,

HOTE: FOR APPLIANCES
oRAwiNG MORE
HAN 800 n.n T
|N€ﬂ!l§E wiR|
SIZE Iccolfumuu

o
<
>
~

&

INTERFERENCE

FILT. EFI NEED rm‘r
El ED

1T VAC,

L_KEEP SHORT AS POSSISLE

INSTALLATION AT SOURCE OF INTERFERENCE

C1,€2,C3,C4 =, 005ufd. MICA
ITORS
#12 ENAM

BOND FILTER SHIELD TO
TRANSMITTER SHIELD

SHIELDING

AS A TRANSMITTER POWER L NE FILTER

A choke will help stubborn cases of
power line interference (above.) Wind
the inductor on a ¥”-diameter dowel
or spool (multiple- or single-layer wind-
ing may be used) and put it with the
capacitors in a grounded metal box.

“You know, the kind that plug into the wall
outlet.”

“They may tame mild cases of interfer-
ence. But signals generated by a motor can
be radiated by the power cord, too. Filter-
ing interference at its source is the most
effective method.”

The side door banged as Jim Nelson
popped into the garage. Jim, a teen-ager
interested in electronics instead of hot
rods, spent all the time he could hanging
around Sam’s shop.

“My ham rig’'s been restricted,” he an-
nounced “. . . at least while the family’s
watching the evening programs!”

“Interference, no doubt,” remarked Sam.
“Thought you had your transmitter pretty
well shielded.”

“It is,” agreed Jim. “That's what has me
stumped. It doesn’'t bother the neighbor’s
radio or'TV.”

“How about the power line to your trans-
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(razors, sewing machines, grinders, etc.)

ience outlet.

cleaners, etc.)

tal bars in TV picture.

housing.

Tungsten Lamps [old-style clear-type having
"W' type filament)

Symptom: Moderate to severe radio and TV
interference spread over a large
surrounding area.

Cure: Replace lamp with modern type.
(This kind of interference is more
common than one might think.)

Qil Furnace

Symptom: Moderate to severe interference in
radio and TV.

Cure: Check furnace motor; check and
clean relay points; install induction
{choke} type filter on ignitor.

Blowers, Air Conditioners (belt-driven units)

Symptom: Light to severe scratching or inter-
mittent popping in radio and TV
audio.

Cure: Bond all metal parts thoroughly.
Static electricity is the culprit, so
apply light coating of graphite to
belt.

Office Equipment (cash registers, adding ma-
chines, etc.}
Symptom: Moderate to severe interference at
all frequencies.
Cure: Install choke type filter in power
cord as near source of interference

as pessible.

SOURCES OF POWER LINE INTERFERENCE :
Small Brush or Interrupter Type Motors
Symptom: Light buzzing noise, all frequencies; -
dots and light bars in TV picture. :

Cure: Capacitor filter installed in motor
housing, or plug-in filter at conven-

Large Brush Motors {power tools, vacuum |

Sympfom: Modera-e to severe interference, all
frequencies; light to heavy horizon- |

Cure: Clean brushes and commutator, |
check motor condition; install heavy-
duty cepacitor filter in the motor =
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Bathtub capacitors provide filter
with ready-made shield (right).
Connected across the low-voltage
terminals of a toy train transformer
(right and below), they will cut in-
terference in radios and television
sets while the children are playing
with their electric trains at Christ-
mas time. These capacitors also
simplify installation when there is no
room inside the appliance housing.

MOUNT CAPACITOR ON
TRANSFORMER OR
APPLIANCE

mitter?” Sam then asked. “Is it filtered?”

Jim looked puzzled. “No,” he replied. “I
know that an unshielded microphone lead
might cause r.f. leakage, but I didn’t think
the power cord could give any trouble.”

“It can,” Sam replied. He sketched what
seemed to me a rather complicated circuit.
“A low-pass inductor filter should do the
trick. You can wind the inductors on a
piece of wood dowel.”

I chimed in. “How would a gimmick like
that work as a filter for the TV line cord?”

“'Good, with slight modification,” Sam an-
swered. “But remember it’s only a power
line filter. It won’t help if the interference
is being picked up by the antenna.”

Jim had a faraway look in his eye. “I
could install it right in the transmitter
housing,” he mused.

“No,” contradicted Sam. “There may be
harmonic coupling from the tank circuit.”

This was all over my head, but the possi-
bilities of the circuit impressed me. I didn’t
hesitate to ask how to install the filter.

b6

POLARIZED SOCKET

el e s A

METAL RECEPTAGLE 80X

FUSED OUTLET AND FILTER FOR EXTENSION CORDS

Fused outlets give protection if fil-
ter capacitor shorts. Ideal with ex-
tension cords, fused polarized out-
fets {as shown at left) ground filter
and tool. To make extension cord
assembly (above), use 3-wire line
cord. Equip line cord and power
tool cords with polarized plugs.

“The important thing is to shield the
filter,” Sam explained. “It can he mounted
in any type of metal box. Even a can will
do the trick. Installation depends upon
whether it is used at the source of inter-
ference or to prevent power line interfer-
ence from entering a receiver.”

“What's the difference?” Jim inquired.
“In either case it can only filter out dis-
turbances carried by the power line. Isn’t
that so?”

Sam nodded. “Installation becomes critical
only when eliminating interference at the
source. The filter has to be installed as
close to the source of interference as pos-
sible, and the filter shield must he bonded
to the device being filtered.”

“Any possihility of shock hazard?” asked
Jim.

“That can be minimized by using a .05-
mike capacitor to bond the filter shield . . .
which is a good idea if the filter is used
with household appliances. The larger ca-

(Continued on page 120)
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d By HARVEY POLLACK

Completed calibrator is seen
above. The 100-ke. crystal, 6BAS
tube, insulated binding post and
ICA #29810 cabinet are not sup-
plied with the printed board {left),
and must be purchased separately.
For a full discussion of frequency
marking, see the ARRL Handbook.

.‘ ‘ Mark That Frequency

How to use a printed-circuit crystal calibrator to

TINY ENOUGH to fit into the palm of
your hand, this highly stable printed-
circuit crystal-controlled oscillator can
inject 100-kc. markers into your receiver
right up into the 21-mec. band. Due to
the printed wiring, construction time is
so short that you can start assembly
after dinner and have it working before
bedtime.

The oscillator is available in kit form,
including the board and components, from
Petersen Radio Company, 2800 W. Broad-
way, Council Bluffs, Iowa. Total cost of
the project should come to about $8.00.
The 100-ke. xtal is extra—but you may
have one in the junk box that would do
nicely.

Unpack the parts carefully when you
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simplify short-wave listening

receive the kit, and check each compo-
nent to make certain that it corresponds
with the value printed on the circuit
board.* Insert the crystal and tube sock-
ets and all other components in their
places, sharply bending each pigtail.
Spot-solder each of the leads at the
point where it comes through the board
and trim it off flush with the board. Don’t

* There is an unmarked capacitor connection between the
220,000-ohm resistor and the QUT terminal. However, this
is no problem. After the 470-pufd. capacitor is installed,
the onfy small tubular capacitor left is the unmarked one,
All the other markings are clear.

Note that the circuit diagram accompanying the Petersen
100-ke. crystal is not the schematic of the printed circuit.
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Plug the 6BA6 tube and 100-kc. crystal into p;rin+-
ed-circuit board and mount in cabinet as shown.

use extra flux, and try to prevent the
flux in the rosin-core solder from run-
ning along the surfaces between connec-
tions. Solder a color-coded lead about
1% to 2 feet in length to each of the
terminals marked GND, FIL, and 250.
Connect a 4” lead to the OUT terminal.

Drill the holes in the cabinet to match
the two mounting holes in the printed-
circuit board. Drill two extra holes paired
off so that two more screws can be in-
serted to provide a 4-point base on which
the case can stand without tipping. Now
line up the printed-circuit board in the
bottom of the case and drill a %" hole
directly over the ceramic trimmer screw.
A screwdriver or aligning tool will later
go down through this hole for trimmer
adjustment. A 3" hole is drilled in the
center of the top of the case for the
binding post.

Two %” spacers under the printed-cir-
cuit board hold it clear of the case. Sol-
der the output lead to the lug on the

OO KC.
OSCILLATOR RECEIVER
3
o |>';
2 45 8 ‘doga 2
© u 0 + -9 ©
Q ? ? Q Q D

binding post. Drill and grommet a %"
hole about 1”7 from the edge of a side-
plate and pull the three color-coded power
leads through. Install the crystal and tube
and screw down both side-plates.

The oscillator is designed to operate
from your communications receiver’s aux-
iliary power output socket. But because
the oscillator is wired for a common
ground and filament, you must determine
which of the following hookups is found
in your receiver.

(1) If one leg of the heater of each

TO RECEIVER ANT,

Fig. 1. Hookup used when the calibrator can be
wired directly into the short-wave receiver circuit.
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TO RECEIVER ANT.

Fig. 2. Primary of added filament transformer can
be connected across the primary of the original
power transformer as shown or across the power
line immediately after the receiver's on-off switch.

changes are necessary. Connect the pow-
er ieads as shown in Fig. 1. Any B-plus
voltage from 150 to 250 volts will do.

{2) The hookup in Fig. 2 is suggested
for the following conditions: receivers
which are designed for a.c./d.c. operation;
receivers in which the center-tap of the
6.3-volt transformer is grounded; and re-
ceivers in which there is no ground in the
filament circuit. Note that a separate,
small, inexpensive 6.3-volt - heater trans-
former (such as the Stancor Type P-8150)
is required for proper operation.

Connect the 100-ke. calibrator to the
receiver power supply and couple the
output terminal to the antenna post.
Then turn on your receiver and tune it
to WWV (25 me., 5.0 me, 10.0 me, 15.0
mec.). Listen for “ticks” separated by pre-
cise l-second intervals.

With your BFO off, you should be able
to hear a beat-note between the harmonic
of the 100-kc. oscillator and the WWV
signal. Using an aligning tool or plastic-
handled screwdriver through the grom-
meted hole at the top of the case, care-
fully rotate the trimmer until exact zero
beat is obtained. You may now be quite
confident that the injected 100-kc. mark-
ers are right on the nose! B0
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Every time she thinks—and even when
she doesn’t—those wires coming out of the
lady’s head (above) record her brain wave
pattern. Although the car’s standing still,
she's “driving” down a busy highway. The
purpose of the “trip” is to test driver
alertness on the “EEG” (electroencepha-
lograph) parked next to the car.

The “EEG” is a device which graphs
electrical impulses from the brain. Also
recorded are pulse action and the tendency
to perspire. From this data, reaction time
can be learned. In tests made by Chrysler
engineers, the subject turns the steering
wheel to keep a moving beam of light in

Balancing Act

A new electronic unit
for balancing aute en-
gines has been developed
by General Motors. The
Pulse Synchronized Un-
balance Indicator (right)
detects and corrects un-
balance at lower limits
than was possible before.
At any running speed,
PSUI takes the engine’s
“pulse” so that the un-
balance can be corrected
both at the flywheel (see
photo) or at the fanbelt
pulley wheel at the front
end. It's done by putting
on counterbalance slugs.
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line with a stationary beam on the screen
in front of the windshield. Tape record-
ings of traffic noise and engine sounds
played through a speaker in front of the
car make the tests as realistic as possible.
An advantage in using the “EEG” to
measure driver alertness is that it does
not interfere with the driver's natural
tendency to become drowsy in long simu-
lated driving tests. Many of the previous
methods which were used tended to keep
the drivers awake, Chrysler engineers
found, and thus defeated their purposes.
The tests show alertness drops after one-
and-a-half hours of steady “driving.”




Hear That Jingle? There's a Battery in Your Pocket

In these days of rising costs, it's hard to
get something for nothing. However, Uncle
Sam makes you a present of a free battery
every time you change a dollar bill.

Take an ordinary piece of white paper
and moisten it with warm salt water. Hold
it in place on one side of a silver coin with
a rubber band, and you’'ve got a battery
powerful enough to drive a small tran-
sistor oscillator (see schematic at right)
or receiver. Transformer T1 is an Argonne
AR-103. The contacts of the coin should
be made according to drawing below. Use
2000-ohm headphones.

For best results, the coin should be
clean and shiny. The negative end can be

WIRE CONTACT (NEG)

PAPER MOISTENED
IN SALT WATER

COIN

held to the wet paper with a rubber band.
This type of battery will remain effective
as long as the paper is damp.

A® dime will deliver 0.5 volt at a load of
50 ua., enough for the oscillator. A quarter
will give a bit more voltage at double the
current, and a half-dollar will deliver 0.7
volt at 125 wa. Place cells in series for
higher voltage. —William I. Orr

CK722
TRI

MOIST PAPER
COIN
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Build a Handy Broadcast-Band Tuner Assembly

You'll find this handy broadcast-band
tuner ready for instant action, whether
you experiment with germanium diodes,
transistors, vacuum tubes, or all three. It
consists of a ferrite antenna coil (Lafayette
Radio MS-299) center-tapped to match it
to the comparatively low impedance of a
common-emitter transistor stage and a
365-unfd. variable capacitor. Five Fahne-
stock clips allow quick connections for
antenna, ground, detector or detector/am-
plifier. (See the schematic and photos be-
low.)

The coil is mounted on a wood base by

ANT, O— O TO DETECTOR
—~
365ppfd.
Lt - TAP OUTPUT
GND. O O . TO GROUND

OF DETECTOR
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means of the metal bracket which comes
with the coil. Simply bend the bracket at
right angles and use two round-head wood
screws about 3%” long. The capacitor is
held by a 114" x 2" piece of Bakelite or sim-
ilar material and fastened with screws to
the edge of the wood base, as shown in the
right-hand photo. A standard or miniature
type tuning capacitor can be used.

All wiring is point-to-point. The wire
leads are soldered directly to the ends of
the clips before the clips are fastened to
the base with screws. A midget setscrew
knob is fastened to the end of the threaded
shaft of the ferrite coil, while a larger
knob with a 24" hole should be mounted
on the shaft of the capacitor. The clips
can be marked with ink for handy identi-

fication. = . ;

The base may be of any size you desire,
although I found 5” x 2” x %" very conveni-
ent in this case.

L

POPULAR
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Quieting

ey i ————— e %

- Fluorescent Lamp!
nterf‘erencﬁ

CCASIONALLY you find incompatible
elements in a home. Aunt Emma’s re-

peated sneezing at Fido or father's allergy Some words of wisdom on the
rash after mother’s last supper surprise -
can be problems. But we are not expected cause and cure of fluorescent
to do anything about them, except sympa-
thize. However, when the living-room ra-
dio kicks up a storm because it can't get
along with the kitchen fluorescent fixture
—then they turn to us with a “What are
you going to do about it ?” look in their eye.
Well—we can do something about it! y
What Is the Noise? It's honest-to-good- By EUGENE F. CORIELL
ness radio interference by big-as-life radio t Col. USAF
waves—coming from the lamp itself. To I ]
add insult to injury, the graph on the next
page shows that the ‘hash” is apt to be
concentrated right in the AM broadcast
band—where we least want it.
The waves are generated by a very tiny
arc which occurs when electrical circuits
are made or broken. In the fluorescent Lecating aradio alongside
lamp, the making and breaking of the 2 fluorescent "’"‘Ph s "d‘_k‘
mercury arc 120 times each second (double "9 rf:gatf“:lfc;d L fw;; a'ﬁ
the 60-cycle line frequency) is the cause of ;shrpee ,,ypeys of ine,,er;erme
all the trouble. described in this article. ;
The noise heard is usually one of two
types. First of all, there is a sharp crack-
ling noise heard at starting. Crackling is
normal, and typical of the no:se created by
almost any switched circuit; this we can
ignore. The second is the steady buzz (or

larmp noise
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Paths of r.f. noise
from lamp to radio or
amplifier: @) direct
radiation, () a.c.
line radiation, and
(3) a.c. line condue-
tion of the noise.

FLUORESCENT
FIXTURE

AMPLIFIER OR
PREAMPLIFIER

A.C.LINE Iy

even sometimes a roar) heard when the
ldmp is in operation. The buzz reaches your
radio or hi-fi gear in three ways:

(1) It can be radiated either directly
from the lamp or indirectly by ‘bounce”
from a nearby metal object.

(2) It can be radiated from the a.c. line
supplying the lamp.

(3) It can be conducted along the a.c.
line to your equipment power plug.

Direct radiation interference when the
radio is over 15 feet away from the light
fixture is unusual. However, when the

local station is weak or when reradiation
is taking place, noise can be a problem
over much greater distances. Occasionally,
you may even get complaints from your
neighbors in the next apartment.
Ildentify the Source. The first thing to
do is to make sure the noise is coming from
a fluorescent light and not from some other
appliance. Turning off all lamps and other
devices and turning them on again one at
a time should point out the noisy one—or
ones. (Since noise of this type does not
generally “add up,” locating and eliminat-

The graph at right

shows the interfer-

ence frequency cov-

erage for a 40-watt

bulb only. Other

sizes manifest differ-

RADIO INTERFERENCE FROM 40 WATT

ent areas of interfer-

FLUORESCENT BULB

ence. The 72" "'Slim-
line,' for example,

has a noise null at the
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band and its noise
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ing one source may allow interference
from some other device to take center
stage).*

Now, that we have located the culprit,
should he be eliminated at the source of
the crime—the radio, or in his home ground
—the fixture? Ideally, interference should
be corrected at the source; however, as this
is not always the easiest approach, let’s try
a few of the simpler possibilities.

(1) Reverse the power plug of the radio,
amplifier or, if possible, the lamp.

(2) Remove the bulb and rotate it 180°
or swap it end-for-end. Unfortunately, ei-
ther of these tricks may give only tempo-
rary relief,

(3) Install a new bulb. Older ones are
more likely to be noisy. If a new bulb is
not available, try one from another lamp.

(4) If either the radio or the lamp can
be moved, you might find that even a few
feet will make considerable difference.

Radiation or Conduction? From here
on in, things are apt to be more time-con-
suming and possibly more expensive. Let’s
find out whether the interference is being
radiated or conducted. Short out the radio
antenna lead to the ground post or chassis.
On loop-equipped sets, short out the two
loop terminals. In audio gear, remove all
input cables from the amplifier or pream-
plifier (record player, tape recorder, tuner
cables) and short-circuit each input to
chassis. **

If the noise stops, the interference is
probably being radiated. If it continues,
it’s being conducted along the power line.
If the hash is cut down somewhat, radiated
interference has probably been masking
weaker conducted interference which can
be heard now that the radiated variety has
been shorted out. When we know the type
of noise we are dealing with, we're free to
try the remedies below.

Radiated Interference. Having deter-
mined that the interference is of the radi-
ated variety, there are various approaches
we can try. Any one of them or any com-
bination may prove effective.

(1) Shorten the a.c. cord of the affected
equipment, thus reducing the antenna ac-
tion of the cord.

(2) Make sure any metal shields pro-
vided for GT/G glass-type tubes are in-
stalled properly.

(3) For sets equipped with a loop an-
tenna, try an outside antenna using a low-
capacity shielded lead-in.

(4) For hi-fi gear not already connected
to an external ground, try bonding each

* For _quieting electrical appliances in general, see the
book “How To Locate And Eliminate Radio And TV In-
terference,”” by Fred D. Rowe, published by John Rider.

** A simple phono shorting plug can be constructed by
soldering the plug’s center pin to its shield.
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D et s s

chassis to a water pipe by a heavy wire.*
If you find that the external ground causes
more noise than it cures, try removing the
bonding wire from one chassis at a time.
This will break any ground loop that might
result from any two chassis being con-
nected both by the cable shields and the
bonding wire. You can also try replacing

Some cases of interference can be elimi-
nated by simply replacing the starter {above).

Difficult cases require the installation of
a filter mounted in the fixture itself (be-
low). This type of filter is most effective with
the line-conducted variety of interference.

(12AX7, 12AT7,
6SC7); if the old one is gassy, it may be
rectifying the r.f. “nash” to audibility.**

the first preamp tube

Conducted Interference. If the short-
ing test described above does not kill the
(Continued on page 118)

* The wires should be run individually from each chassis
to the pipe. The chassis grounds should not be intercon-
nected 1o each other at any point except the pipe.

** See ‘‘First Steps in Servicing Hi-Fi Equipment’ in
PopuLArR ELECTRONICS, June, 1957,
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ADIO JAPAN is the name of the Inter-

national Broadcasting Service con-
ducted by the Nippon Hoso Kyokai (NHK),
the only public service broadecasting or-
ganization in Japan. Its aim is to give the
listener a correct picture of the country
and an inside view of the current situa-
tion in Japan. Programs of news, native
and classical music, art, culture, politics,
and customs are transmitted to 13 differ-
ent areas of the world in 15 languages.

Two frequencies are used simultaneously
for each of the 13 transmissions. This in-
sures easy reception by listeners in remote
parts of the world in relation to Japan.
The simultaneous transmissions originate
from the Yamata and the Nazaki transmit-
ting stations respectively—the former be-
ing equipped with a 50-kw. and a 100-kw.
transmitter, and the latter with a 50-kw.
transmitter. Upon installation of a 100-kw.
unit at the Nazaki station, most—if not
all—of the programs of Radio Japan will
be switched to the higher power.

The following frequencies are employed
according to the four seasons of the year:
6069, 6080, 7180, 7242.5, 9675, 9695, 11,705,
11,725, 11,780, 15,135, 15,225, 15,235 and
17,785 ke. Radio Japan classifies the sea-
sons as Summer (May-Aug.), Winter
(Nov.-Feb.), and Equinox (March-April

Short-Wave Report

By HANK BENNETT

and Sept.-Oct.). Though the change-over
of channels is made in full consideration of
various conditions, it is kept to a minimum
to avoid inconveniencing listeners. Fre-
quencies difficult to receive are being re-
placed whenever the occasion arises.

Complaints are frequently received from
listeners to the effect that the duration of
programs is too short. Every effort is be-
ing made to rectify this condition and Ra-
dio Japan hopes to be able to meet listen-
ers’ requirements in the near future.
Antenna-wise, they are well equipped, em-
ploying the following types: a doublet
HFT-100 kw., all-wave type AWW, AWH-
50 kw., and rhombics for 50 and 100 kw.

Radio Japan is represented by the call
letters “JOA” (Nazaki) and “JOB” (Ya-
mata). Both of the stations are 70 kilome-
ters north of Tokyo and the facilities are
owned by the International Telephone and
Telegraph Company. The studios are
housed in the NHK main building in down-
town Tokyo. Programs are sent by land
wire to the transmitting stations.

Reports of reception are welcomed from
listeners everywhere. The correct address
is: Nippon Hoso Kyokai, 2-2, Uchisaiwai-
cho, Chiyoda-ku, Tokyo. Verification will
be in the form of either a card or a letter.

(Continued on page 126)

Radio Japan’s Nazaki transmit-
ting station is at left. Above, a pop-
ular song show is broadcast from
its Radio and Television Hall. The
singer is Miss Chiyoko Shimakura.
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HE AVERAGE PERSON thinks of

transistors only in connection with

miniaturized equipment. There’s no tech-
nical reason, however, why the other ad-
operation—light
require-

of transistor
ruggedness, low

vantages

weight, power

ments, long service life—can’t be extended
to the design of *“full-sized” equipment.
An important step along this line has been
taken by the Heath Company (Benton
Harbor 20, Mich.) with the introduction of
a standard-sized transistorized radio in kit
form—the Heathkit Model XR-1 Transis-
tor Receiver.

Designed for use as a ‘‘universal” AM
receiver, the Model XR-1 serves equally
well as a table model set in the home or
as a lightweight and rugged portable for
use at the beach, on outings or on picnics.
Its shock-free design insures complete
safety in the kitchen or bathroom, while
its ample volume, sensitivity, and tone
quality are equivalent to those of a.c. line-
operated receivers. As a construction proj-
ect, the XR-1 will not exceed the ability
of the rank beginner, nor be an insult to
the more advanced worker.

Putting It Together. The Model XR-1
mounts into an unbreakable plastic case
measuring approximately 9" x 8’ x 3%".
Over-all weight, including batteries, is
slightly under five pounds. With a built-in
rod type antenna, the XR-1 smnes the
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BUILDER'S
KORNER

entire AM broadcast band using a super-
heterodyne circuit.

There are six transistors and two di-
odes. The transistor line-up includes a
2N252 converter, a 2N253 first i.f. ampli-
fier, a 2N254 second i.f. amplifier, a 2N238

Heathkit Model XR-1

Transistor Receiver

first audio stage, and a pair of 2N185
transistors in a Class B push-pull audio
output stage. One diode serves as a second
detector and, in addition, supplies the a.v.c.
control signal to the first i.f. amplifier;

i, B EREAT Y i

The completed XR-1 mounted in its unbreakable
plastic case. It serves as a table model or portable.
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the other diode is connected between the
converter and first i.f. amplifier stages and
provides protection against strong signal
overloads. The i.f. value is 455 ke.

A detailed step-by-step instruction man-
ual includes both pictorial and schematic
diagrams. In addition, ‘‘wall-size” prints
of the pictorials are supplied which make
the job even easier.

Actual assembly is broken down into
more or less independent stages, thus al-
lowing the builder to take an occasional

b

Circuit wiring is done in stages according to
the electrical breakdown of the receiver's circuit.

“break” during construction. First, of
course, most of the basic chassis hardware
is mounted, including terminal strips, tran-
sistor sockets, audio and i.f. transformers,
and the local oscillator coil.

The circuit wiring is done in stages
according to the electrical breakdown of
the receiver’s circuit. Thus, following the
manual, you’ll wire the stages in this
order: audio output; audio driver; then
i.f. amplifiers. The r.f. oscillator and an-
tenna circuits are wired as part of the
final assembly step.

Assembly time will vary considerably
with the individual worker. However, if
you like to take things slow and easy,
with frequent “breaks,” you still should be
able to complete the kit in less than a
week, working a couple of hours each
night . . . or over a week-end.

Special Features. Heath has taken
special steps to make the alignment of the
XR-1 as painless and as simple as pos-
sible. No r.f. signal generator or other
special test equipment is necessary. A
plastic alignment tool is furnished as part
of the kit. And all coils are pre-adjusted
at the factory so that relatively little re-
adjustment is needed for peak perform-
ance. Chances are you’ll be able to pick
up most local stations on your first try.

A 4" x 6” PM loudspeaker easily handles
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the output of the Class B power amplifier
stage. Good tone quality is insured not
only by the comparatively large speaker
(for a transistor receiver) but by a built-
in special baffling arrangement.

One of the most important features is
the use of standard flashlight batteries
in the receiver’s “power pack” and the
long life (500 to 1000 hours) obtained
from the batteries under normal operating
conditions. Operating power is supplied by
a 9-volt power pack, made up of six size
“D" flashlight cells.

Your reviewer calculated the cost of
operating this receiver, assuming that you
pay “list” prices for your batteries (in-
stead of the somewhat lower “net” prices),
and compared this cost to that of operat-
ing a standard line-operated table model
radio receiver. At average electric power
rates, it costs no more—if as much—to
operate the XR-1 as it does to operate a
“conventional” a.c. or a.c./d.c. receiver.

Comment. The XR-1 assembles without
difficulty and the test model worked when
first turned on. Almost all local stations
could be picked up with good volume even
before alignment.

Construction could have been made a
little easier if one or two modifications
were made in the order of assembly. In a
few instances, one part interfered some-

Rear view of the completed XR-1 with the fiber-
board back removed. Flashlight batteries in the
receiver's 'power pack” are easily replaced.

what with the installation of another part.
And a minor point: the fiberboard back
doesn’t match the color of the cabinet.

As far as the performance of the com-
pleted receiver is concerned, it is equal to
—if not superior to—any of the transistor
receiver kits we have seen to date. In
fact, the XR-1's tone quality, sensitivity,
selectivity, and output volume are as good
as those of most of the commercially built
transistor receivers. —[o-
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AFTER CLASS

Special Information on Radio, TV,

.

Radar and Nleoz'cs

USING INDUCTORS

“I know what an inductor is—I think—
but I'm pretty hazy as to its wuse in an
electronic circuit. And while we’re talking
about inductors, exactly what’s the differ-
ence between a solenoid and a toroid, which
I understand are two forms of inductors?”

ICTURE a complicated highway inter-

change with no directional signposts,
traffic lights, or highway police, and you
have a pretty good idea of what an electri-
cal circuit would be like without “opposi-
tional” components that guide, cajole, and
coax electrons to follow prescribed paths.
Resistors, capacitors, and inductors—occur-
ring singly or in various combinations—
comprise the fundamental oppositional ele-
ments that direct electronic traffic so skill-
fully even in complex circuits.

Ordinary resistors are undiscriminating
components; they oppose d.c., a.c., high fre-
quency, and low frequency alike. A given
current of any type passing through a spe-
cific resistor causes the same voltage drop.
Capacitors are different; they oppose
changes of voltage in any circuit of which
they form a part but do not react signifi-
cantly to rapid current variations.

Inductors vs. Capacitors. An inductor
may be viewed as the exact opposite of a
capacitor. Made up of turns of wire in the
form of a coil, an inductor opposes current
rather than voltage changes, especially
when these variations occur at a high
frequency. This characteristic makes the

JAA'ATA!

Fig. 1. Rectifier changes a.c. to pulsating d.c.

inductor a useful complement to the ca-
pacitor in a power supply filter circuit.

A full-wave rectifier circuit changes al-
ternating current. to pulsating direct cur-
rent (Fig. 1). This “hill and valley” for-
mation of pulsating d.c. is usually not
suited for operating d.c. electronic equip-
ment until the ‘“‘valleys” are filled in.

Consider the filter circuit shown in Fig.
2. As the pulsation appears across the
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A

capacitor C, the latter charges to the peak
voltage (points labeled 4) of the input
wave. When a valley appears (points la-
beled B), the capacitor attempts to dis-
charge through the inductor L into the
load, which may be any device that uses
direct current.

Since such a discharge would constitute
a sudden surge of eurrent, the opposition
that inductors L offers to such an abrupt

e e
INPUT ——s
A A A v OUTPUT
IO

8 B
PULSATING
D.C.

¢ E’ﬂ FILTERED
DC.

o
—

Fig. 2.

change forces C to retain most of its
charge until the next peak appears to bring
it back to full charge again. In this way, L
assists C in maintaining the circuit voltage
constant, an action necessary to change
pulsating current into pure d.c. In this
circuit, L is termed a choke.

Opposition Factors. The opposition an
inductor or choke presents to varying cur-
rents depends upon two factors: (1) how
fast the current varies (frequency), and
(2) the physical construction of the coil
—the number of turns, turn spacing, coil
diameter, and kind of core. A filter choke
of the type just described has hundreds of
turns of fine wire, an iron core, and is
said to have a high inductance. Just as

Filter smoothes pulsating direct current.

HIGH

¥ FREQUENCY

ENERGY
<+

Cc D.C

HIGH |
FREQUENCY 4
ONLY (
L
D.C. ONLY

Fig. 3. “L" blocks high frequency, “C" passes it.
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CLOSED MAGNETIC CIRCUIT IN
IRON CORE -NO EXTERNAL
FIELD

Fig. 4. The toroid has a doughnut-shaped core.
resistance is measured in ohms, em.f. in
volts, and current in amperes, inductance
is measured in henrys. The symbol “L”
signifies inductance. Smoothing chokes
usually run from 10 to 30 henrys.

Any time a circuit condition calls for
choking off a rapidly varying current, an
inductor of the correct size used in con-
junction with a properly chosen capacitor
can do the job. For example, suppose an
electron tube is generating a current of
high frequency, say 1,000,000 cycles per
second (1 me.). This tube is fed d.c. volt-
age and current from a power supply, but
the high-frequency current is not to be
permitted to flow backward through the
supply.

Connecting an inductance and capacitor
as shown in the partial schematic (Fig. 3)
fulfills this requirement by permitting the
d.c. to flow through the inductor but oppos-
ing the high-frequency current back-flow
through the inductor. The capacitor pro-
vides an easy path for the high-frequency
current to return to the tube—a necessary
arrangement to assure a complete circuit
for this energy. An inductor like this has
relatively few turns wound on a ceramic or
Plastic core; its inductance might range
from 2 to 10 millihenrys (0.002 to 0.01
henry). Because the frequency is so high,
not much inductance is needed to place a
barrier in front of the incoming varying
current.

In summary, an iron core coil of many
turns has a high inductance and is es-
pecially useful as a choke in low-frequency
circuits; high-frequency hookups call for
low-inductance coils of few turns on non-
magnetic cores.

Toroids and Solenoids. Over the years,
toroids have been used desultorily by many
of the larger overseas communications
companies for the special filter applica-
tions in which they perform particularly
well. The last decade has seen a steady
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growth in the number of circuits and de-
vices in which toroidally wound coils have
come to be preferred over solenoid types.

The word toroid describes a method of
coil winding—Fig. 4. Turns are placed
around a doughnut-shaped core which
forms an absolutely closed magnetic circuit
as illustrated. A solenoid, on the other
hand, is generally defined as a coil fabri-
cated on a straight core, sometimes iron,
and other times air or non-magnetic solids
like plastics or fiber—see Fig. 5. Certain
types of transformers have two separate
solenoid coils on a common core:

What is the secret of the toroid’s sudden
rise to prominence? Known for many
years to be vastly superior to solenoids in
certain important respects, toroids were
avoided by designers and manufacturers
for two reasons. Suitable core materials
were not available, especially in applica-
tions involving the higher audio frequencies
and the radio frequencies. And automatic
machines for winding turns around a

OPEN MAGNETIC CIRCUIT-STRONG EXTERNAL FIELD
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Fig. 5. Solenoid is wound around straight core.

doughnut core were virtually unobtainable
at any price.

Neither of these problems exists today.
High-speed automatic toroid winders form
these inductors just as quickly as solenoids;
and modern core materials like Permalloy
dust, the ferrites and mu-metal make them
practical for use at the higher frequencies.

The “open” magnetic circuit of the so-
lenoid forces its lines of force to travel
through the surrounding open space to link
with the core at both ends, whereas the
“closed” path of the toroid core confines
the field to the molecules of the core so
that there is little or no external field. Two
very significant advantages arise from this
behavior: first, it makes possible higher
inductances with fewer turns of wire, and
second—probably much more important—
it does away with the need for careful
shielding. Where there is no external field

(Continued on page 118)
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Father of Radar Gets His Reward from Patent Office

The U. S. Government finally recognized the daddy of radar by granting a
patent to Col. William R. Blair (Ret.), above, right, who conceived the pulse-echo
method of direction finding prior to 1930. It was developed during the 1930’s at
the Signal Corps Laboratories in Fort Monmouth, N. J. In 1937 a prototype,
SCR-268, radar system (above, left) was demonstrated for the Secretary of War
and Members of Congress. Plans for this set were turned over to manufacturing
companies so that they could build radar equipment for the U S. Army.

Due to the high degree of secrecy surrounding the development of radar, a
patent application was not filed by the Army Signal Corps until 1945, and since
then the Patent Office has had the matter under consideration. This radar
patent is considered to be as important to the military as the first U. S. patent
issued on the telephone was to commercial communication.

Open Sesame

Genie Lift-A-Dor tnot the luscious lady
below, but what she’s holding) is a new
R/C system for opening garage doors from
your car. If you should ever want to put
the car away with her around, you'll find
that a simple touch of the button she’s
holding will unlock the door, open it and
turn on the garage lights. Another push
will close and lock the door, and turn out
the lights. Made by Alliance Manufacturing
Co.. Inc,, Alliance, Ohio, the device works
on a limited-range low frequency which
prevents false activation by stray signals.

MINRY ASTIGMATEEM $CALS AWM.

"Qoea

B e T

Scope "Shadow-Screen”

The oscilloscope Shadow-Screen manu-
factured by Van-Dee Products, Laguna
Beach, Calif., is said to end the need for
subdued light or an oscilloscope hood. It
consists of hundreds of small, hexagonal
openings that serve as individual shadow
boxes, shutting off glare. The shape of the
openings permits observation from any
point within 45° of face-on position. Note
contrast in photo above.
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By EUGENE GARNES

SfPYHE FACE on the cutting room floor”
is an old adage of movie-making that
has turned many a dull film into a master-
piece. Like the movie-maker, the tape re-
corder fan can turn his noisy, stumbling
reels into gems by some judicious cutting.
It's easy, and you should wind up with
a perfect splice, as shown in Fig. 1(A). Fig-
ures 1(B), 1(C) and 1(D) show how it
shouldn’t be done.

All you need is a splicing block ($2 or
so), single-edge razor blades, %" splicing
tape and a good scissors (Fig. 2). Ordinary
cellophane tape is not satisfactory as it will
creep with age and cause sticking. Stable,
pressure-sensitive adhesive is used with
professional tape equipment. Be very cer-
tain that neither the blade nor the scissors
is magnetized, since that can cause an au-
dible thump in playback. A head demag-
netizer will also demagnetize tools.

The popular diagonal splice will give
a strong, durable junction which should last
the life of the tape. This is used to remove
fairly large sections. The vertical splice

Fig. 1. Right (A} and wrong (B, C, D) splicing.

(23

0

A little careful editing

can save a valuable reel

gives a weaker bond, is used when short
syllables are to be removed. It is made in
the same way but with a vertical slice.
The mechanical segue, which is a smooth
“dissolve,” akin to the dissolve from one
scene to another in the movies, is a form
of diagonal splice. It provides a smooth
transition point rather than an instantane-
ous one. With a long diagonal cut, 12” or
so, the head begins to contact less and less
of one tape’s pickup surface, reducing the
volume accordingly, and more and more of
the other, increasing its volume in the
same proportion. Result, a smooth dissolve.
Follow the drawings on the next two
pages for perfect results . . . —{30

Fig. 2. All you need to make a perfect splice.

SEEAYES)

POPULAR ELECTRONICS



e

o The tape is placed plastic
——— (shiny) side up in the splicing
block which will grip the tape
in any one of a number of ways
used by different manufacturers.
The tape is then carefully cut
with a sharp razor blade by fol-
lowing the diagonal slot milled
into the splicer, This should re-
sult in a perfect, clean cut. It
i better if you experi-

wgn‘fe&'aﬁ” wes%j ¢
scraps of tape to achieve just
the right tschnique, before you
start in on your first good tape.
If you find your cuts are on the
ragged side, check your razor
once more. If it's dull, use
another one. Use a quick, one-
stroke slice and don't hesitate
in mid-stroke. After you've cut your good tape, the
section containing the desirable material remains in
the block. The section to be deleted is removed.
Next, the section of tape to be joined to the first is
placed in the block from the opposite end. In exactly
the same way, you should then cut this piece. Now
you will have the two diagonal cuts of the pieces to
be joined facing each other, ready to be spliced.
The next step is taping the ends together.

HOW TO EDIT

When working closely with material such as inter-
views, you must be able to jockey the tape back and
forth while in contact with the playback head and yet
not have the driving mechanism engaged. All pro-
fessional machines provide this feature. You can get
the same result with many home machines by cocking
the Forward control about halfway between off and
“full on.” This is generally impossible with push-but-
ton machines, however.

Now let's assume that we wish to edit an ‘“Ah”
from the start of a phrase. We ‘‘see-saw’’ the tape,
beginning just ahead of the '‘Ah” up to two or three

. ﬁ words of the phrase. After daing this a few times, we
get the feel of the phrase, with a pretty good idea as to
The next step is probably the most important in where to make the cut. By jockeying the tape slowly,

the individual sounds that make up the words can be
recognized and the undesirable sound pin-pointed.
1f there’s a definite break between the wanted and

the whole operation. Very carefully adjust the
tapes so that the ends butt perfectly. You should

get an exact fit, since both were cut in the same unwanted sounds, it should be easy to make a clean
groove of the cutting block. 1f you don’t get a vertical cut there. However, if the sounds run into each
perfect match, you might find that you're suffering other. as in the case of “Ah, yes,”” where there is no
momentary loss of sound or sticking during play- perceptible break, we have to jockey the tape slowly to

back, such as in (B) of Fig. 1, at left. Or if the determine where the *“Ah” leaves off and the “yes"”
diag;nal cuts are out of line .as i (C) you may begins. If it is difficult to locate the exact spot, 1t may

+ th It N + ; i be wise to cut a little on the “Ah” side. Then if that’s
ge O B6E (PO RN G & @ [(FIeS0 © not satisfactory on playback, you can peel the tape and

splicing tape about two inches long and press the cut another 1/16-inch or so, resplice and check again,
sticky side down directly over the joint with the until you get exactly what you want.

ball of your thumb. Don't disturb the alignment In the above case a diagonal splice is recommended,
of the tapes as you press down. Also, make sure since it will give a very rapid fade-in. This helps to

create an effect not unlike that of the voice, which

the sides of the splicing tape are parallel to the
e s plicing tape are pa needs a few microseconds to reach full normal output

diagonal cut. With care, press the sglicing tape when starting from a quiet state. In editing excess

o ﬁrm|y, worl('ing Ny from the center. Now.p‘ick syllables, of course, the vertical splice must be em-
up the recording tape by the ends of the splicing ployed.

tape and p|ace it on a flat surface. Again apply When non-professional equipment not designed for
firm pressure over the entire splice area to insure editing is used, the playback head may not be visible,
that the tape edges are bonded to the adhesive. making it impossible to do close work. In such a case,
Remove the recording tape in the same way, and place 1 reference mark on the head cover, directly above

use scissors to trim off excess splicing tape, cutting lh?n}::ed ::e‘"c::‘gi:'";ikmif::ﬁ":)_‘lshal'you can edit only :

slightly into the recording to prevent future stick- single-track tape, or dual track tape where only one

ing on the edge of the tape. Be careful not to track has been recorded. Stereo tape can be spliced
cut too far. And 'fry to make the cut as even as provided that it is of fhe stacked-head type.
possible, so that it doesn't resemble Fig. 1{D). " oo
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Now that you've made your first diag-
onal splice, you might want to try a me-
chanical seque. The procedure is essen-
tially the same as in the previous steps.
Put the first section of tape on a flat sur-
face, preferably a wooden cutting block.
Carefully place a ruler on the tape for
the long diagonal cut—a 12 length
might be good for your first try. Cut the
tape cleanly in one stroke. Then place
the second piece of tape in the same po-
sition, and measure off the exact same
length. This time, however, make the cut
in the opposite direction, so that the two
cuts match. The next step is shown at right.

The first piece of recording tape is held
in position by squares of masking tape
applied at each end of the cut. Very
carefully line up the second piece of tape
so that the diagonal cuts butt and match.
Anchor the second piece of tape in posi-
tion with additional masking tape. Next,
cut a 14" length of splicing tape and
place it over the splice area.” Apply the
tape at the center of the splice only
and work the splicing tape toward each
end, being careful not to separate the
butted cuts. You can check on this
since the splicing tape is translucent.
If they separate, you must start over.
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Before reaching the ends of the splicing
tape, cut off about a half-inch diagonally.
This will allow for smooth passage dur-
ing playback. Complete the application
of splicing tape, pressing it out all the
way to the ends. When you reach the
masking tape supports, it will be safe to
remove them, since the already applied
splicing tape will offer sufficient sup-
port. Make certain, however, that you
don't disturb the butt as you pull off
the masking tape, or you'll have to begin
all over again. Press it down firmly.

Pick up the spliced tape and cautiously
trim the excess splicing tape, cutting
slightly into the recorded tape. This
completes your mechanical seque, which
—if properly made according to the
preceding steps—will result in a smooth-
ness equal to the most skiflful mechan-
ical segues of professional engineers. This
method is best for slower tape speeds,
7> and 33 ips being ideal. At the lat-
ter speed a 12" splice will give a four-sec-
ond segue, while at the former speed the
segue will last for just about two seconds.

POPULAR ELECTRONICS



N DISCUSSING the theory behind ques-

tions appearing in the FCC amateur
license examinations (October and No-
vember issues), so far we have made no
distinction between direct current (d.c.) and
alternating current (a.c.). This is because
everything that we have learned up to now
is equally true for either type of current.
Nevertheless, there are many important
differences between the two which must
be understood before you can learn much
about radio. Anyone who learned how to
do long division in school has enough on
the ball to master sufficient a.c. and d.c.

+
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PEAK VALUE = 1,41 x EFFECTIVE VALUE

EFF. VALUE:= 0,71 x PEAK VALUE

Fig. 1. The difference between the effective
and peak values of an alternating current. A di-
rect current has the same effective and peak value.

theory to qualify for an amateur license.
So let's get started.

The Two Currents. Direct current, as
its name implies, always flows in the same
direction—from the negative terminal of
the power source to its positive terminal.
To most of us, flashlight batteries, portable
radio batteries, and storage batteries are
the most familiar sources of direct current.

Alternating current, however, starts at
zero, builds up to a maximum value in one
direction, decreases to zero again, builds
up to a maximum value in the opposite
direction, and again drops to zero. The
whole cycle repeats itself over and over
many times per second as the terminals
of the a.c. generator become alternately
positive and negative. The electric power
delivered to our homes by the power com-
pany is 60-cps alternating current.
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Among the Novice Hams

By HERB S. BRIER, W9EGQ

SEE NEXT PAGE FOR i '

list of those who request help
in obtaining their ham licenses

Figure 1 shows how a.c. peak and effec-
tive voltages differ. The part of the sine
curve above the base line indicates that the
voltage and the current are building up in
one direction (positive), and the part below
the base line indicates that they are build-
ing up in the opposite (negative) direction.
The arrow pointing to the right represents
the passage of time.

Obviously, if an a.c. generator is con-
nected across a load, such as a light bulb,
the current flowing through the load will
increase and decrease in step with the volt-
age. Consequently, maximum power can

flow into the load during only a small por-
tion of each cycle. With d.c., however, full
(Continued on page 134)

When Al, KN9IDZ, finishes an operating session,
he folds up the desk leaf and closes the door of his
built-in wall cabinet, concealing his equipment.
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HELP US OBTAIN OUR HAM LICENSES

Prospective amateurs requesting help and
encouragement in obtaining their licenses are
listed here. To have your name listed, write to
Herb S. Brier, WIEGQ, c¢/o POPULAR ELEC-
TRONICS, 366 Madison Ave., New York 17, N. Y.
Please print your name and address clearly.
Names are grouped geographically by amateur
call areas.

K1/W1 CALL AREA

Peter L. Norris (16), Box 167, Strong, Me.
{Code and theory)

Richard Bonin, 1039 Main St., Pawtucket, R.I.
Phone: PA 3-9834. (Code, theory and selection
of equipment)

Ronald Lefebvre (15), 510 Bernon St., Woon-
socket, R. I. Phone: PO 9-8858. (Code and
theory)

Laurent Ruel, 18 Dearborn Ave., Biddeford,
Maine,

Scott Sederquist, 48 Sunset Dr., Beverly,
Mass.

David Perrin, 1096 Highland Ave., Needham
Heights 94, Mass. (Theory)

Joe Liro (15), 12 Berkshire St., Ludlow, Mass.
Phone: JUniper 3-2324. (Code and theory)

Dick Wasta, 12 Joseph St., Terryville, Conn.
{Code and selection of equipment)

Roy Gould (13), 7 Thomas St., Maynard,
Mass. Phone: TWin Oaks 7-8174. (Code and
theory)

James H. Powell, 78 Nelson St., New Bedford,
Mass. (Code and theory)

K2/W2 CALL AREA

Jerry Schwartz, 547 Saratoga Ave., Brooklyn
12, N. Y. (Code, theory and selection of equip-
ment)

Donald E. Josephs, 30 Meridian Rd., Levit-
town, N. Y. (Code and theory)

Michael Wodynski (14), 514 Chase Ave., Lynd-
hurst, N, J. (Code and theory)

David Luberto, 620 Tenth St., Lyndhurst,
N. J. Phone: WE 9-8122. (Code and theory)

Rip Wands (17), 21 Laurel Ave., Tenafly, N, J.
Phone: LOwell 9-8527. (Code and theory)

Lewis Lester, 2241 Creston Ave., Bronx 53,
N. Y. Phone: FO 5-1294, (Code and selection
of equipment)

William Steckman (13), 32-75 44 St., Long
Island City 3, N. Y. (Code and theory)

Dick Cunningham (15), 17 Moore Ave,, Pearl
River, N, Y. Phone: PE 5-2398. (Code and
theory)

Raymond G. Luzi, 1341 Purdy St., Bronx 62,
N. Y. (Code)

Howard Messing, 458 Kingsland Ave., Lynd-
hurst, N. J. Phone: GE 8-6497. (Code and
theory)

Daniel Weiner (16), 1340 Wilkins Ave,, Bronx
59, N. Y.

James Huss, R.F.D. #1, Eaton, N. Y.

Owen Goldfarb, 330 Blacksmith Rd. W., Lev-
ittown, N. Y.

Martin Bellber, 121 Vermilyea Ave., New York
34, N. Y. (Code and theory)

John R. Van Sciver (14), 337 Barclay St.,
Burlington, N. J. (General Class code and
theory)

K3/W3 CALL AREA

Lamar Heckler, 2135 Chestnut St., Hatfield,
Pa. Phone: ULysses 5-2513. (Code)

David Schade, 2801 Pyramid Ave., Pittsburgh
27, Pa. Phone: TU 1-0514. (Code and theory)

Lynn Price, R. D. #3, Box 51, Johnstown,
Pa.

Tom Newman, Unit 7, Green Hill, Milton
Hershey School, Hershey, Pa. (Code and the-
ory)

%obert Myers (14), 672 Davenport St., Mead-
ville, Pa. Phone: PO 2-5624.

Domenick Nardi (14), 1432 So. Clarion St.,
Philadelphia 47, Pa. Phone: HO 8-4096. (Code
and theory)

Anthony Gargano (15), 1320 Dickinson St.,
Philadelphia 47, Pa. Phone: FUlton 9-6476.
{Code and theory)

Fred Hershey (16), P. O. Box 88, Dalmatia,
Pa.

K4/W4 CALL AREA

James Burleson (15), Rt. 2, Box 403, Panama
City, Fla. Phone: SU 5-4770. (Code and theory)

Morris Sandlin (17), P. O. Box 143, Calera,
Ala. (Code and theory)

Ray Linnville, 1106 E. Tunis St., Pensacola,
Fla. (Code, theory and selection of equipment)

K3/W5 CALL AREA

Ronald Eddy, Box 8, Waldo, Ark.
of equipment)

Jim Landreth (14), 1124 Third Ave. N., Texas
City, Tex. (Code and theory)

Don Wilder, Box 72, Ruston, La.
theory)

Jeryl Fullen, Box 36, Wister. OKla.
2547. (Code, theory and regulations)

J. D. Hall, 208 Grace Ave., Ft. Worth, Tex.
(Code and theory)

Artie M. Davis (13), Rt, 3, Box 40A, Leesville,

La.
Billy Parry (13), 715 So. 12th St., Edinburg,
Tex. Phone: DU 3-1198. (Code and theory)

K6/W6 CALL AREA

Josephie G. Fischer (9), 12808 Miranda St.,
N. Hollywood, Calif. (Code, theory and selec-
tion of equipment)

Wayne Claybaugh, 8692 Hoffman, Riverside,
Calif. (Theory)

John DuBry (15), 10321 McClemont, Tunun-
ga, Calif. (Code and theory)

Dale Shonyo (15), 380 W, Joaquin, San Lean-
dro, Calif. Phone: LO 9-6538. (Code and theory)

K7/W7 CALL AREA

Lynn J. McKell, 244 E. Center, Spanish Fork,
Utah. (General class code and theory)

Bill P, Lambing, Rt. 3, Twin Falls, Idaho.
(Theory)

Joseph Steely, 977 Wilson Ave., Salt Lake
City, Utah. (Code and theory)

Samuel John Reed, 2020 E, Turney Ave.,
Phoenix, Ariz. (General Class code and theory)

K8/W8 CALL AREA

John 