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PORTABLE RE

WCRLD'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 you AC/DC-battery
operation, five-band 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 two 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.

EIVER

for home and away—indoors and outdoors

*

* % A% % %

* % %

*

FEATURES:

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

Operates on 115 voit 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 4.0-11.4MC
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 1L6
CW on-IF Amp. 1U4
2d Det. — AVC — 1st audio 1U5

OTHER SPECIFICATIONS:

Antenna input: 50-300 ohms, unbalanced.

Size: 12-5/16” wide 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 Accessory
available at additional cost

*kPrices slightly higher
west of Rockies and outside U.S. A.

Audio output 3v4
Rectifier Selenium

, INC., Malden 48, Mass.
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Actual tun

composed on GENIAC

COMPUTES, “REASONS”
PLAYS GAMES

GENIAC

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 basic ideas of eybernetics, Baolean algebra, svmbolic
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 KIT: only $19.95 postpaid. The 1957 Model GENIAC KIT contains:
(1) a complete 200-page text, ““Minds and Machines'—a basic introduction to computers. (2) “How
to Construct Electrical Brains At Home’'—a fully illustrated text book 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 axperiments,
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
Allis-Chalmers Walter V. Clarke General Insurance  Los Angeles 95
:{egmmg;?n'Rfmd Associates Fo. t%f Arnderica Public tScthuols
nternationa Lafayette Radio Kansas State

Business Barn:?rd College Rohr Aircraft Co. University

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

College Laboratories Laboratories Laboratories $2.00 Outside U, $.)

A 66-inch Slide-rule for your pocket

The GENIAC Caleulator carries 86-incn spiral scales yet measures only ten inches fully
extended and six inches when closed. Four to five figure accuracy can be relied on. It
is Indispensable to the scientist. research worker and student. Administrative stafi and
business men will find it of tremendous value for a host of estimating and checklng cal-
culations, and quite simple to use. Of non-warping, metal construction, with plastic-
coated scales. it will give years of serice.
s Mo(lllel L solves multiplication. division. percentage calculations, and gives logarithins
well.
Model L shipped postpaid for only £19.95 (add 39 city sales tax in N. Y. C.). Use the
GENIAC Pocket Calcnlator for a week and if y?m are not satisfied repack and matl 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 mathematical skiil, simnlieity of operation in suech a small space. It dces all
you claim—four or five figure accuracy without eyestrain or magnifiers. Half an hour's
study ls aniple for its use.”’ (4.E.B.—pM.Se., M.R.S.T.)

‘‘I have tested the GENIAC Calculator my office and find it much superior in clcar-
ness and accuracy to ordlnary slide rules (F. H. G. B.—. E. Croydon.)

“We could not contemplate being without the GENIAC Caleulator.”” (T & € Ltd.,
Manufacturing Chemists, Liverpool.}

‘1 use the GENIAC Calculator for all my slide-rule work. and nced the extra digit
which normal sllde-rules cannot give. I had to get onc of my customers a GENIAC last
month, after using mine in his office.” (E. & G. H., Teatile Mannfacturers, Blackburn.}

GENIAC POCKET CALCULATOR. .. .. ... ...ttt o, $19.95 Postpaic

POPULAR ELECTRONICS is published monthly by Ziff-Davis Publishing Company. William B. Zitf, Chairman of the Foard (1946-

953), at 64 E. Lake St., Chicago 1, Ill. Entered as second class matter August 27. 1951 at the Post Ofiice, Chicago, Illinois.

SUBSCRIPTION RATES: One year U.S. and possessions, and Canadasst,go; Pan-American Union countries $4.30, all cther foreign 3
countries $5.00.
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Train in Great Shops of COYNE for better |obs in

= Y - o L
TWO TOP OPPORTUNITY FIELDS MAIL COUPON
Whether 17 or up to 45 years of age, train the Coyne FOR FREE BOOK
way for a better job and a real future in ELECTRIC- Send coupon for 48-page illus-
ITY-ELECTRONICS or TELEVISION-RADIO, f;atéﬁe C%g;ﬁty%f;r?nggrgfg
fields that offer a world of opporturities. Train on real, Television-Radio.” No cost; no
full-size equipment at COYNE where thousands of obligation; no salesman will call,
successful men have trained for nearly 60 years—  Yets and Non-Vets get vital

facts now!

largest, oldest, best equipped school of its kind— - ) S S S . e .
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 . ey Gl m".D""" a I
Zasy Payment Plans. Also part-time employment fgfgg Irfi}h(?sl;lzglingg%lmgggeﬁélz gt(‘i Mol
help for students. Training in Refrigeration and B i ] oo inioreoted i
Electric Appllances can be included. l { ) Electricity-Electronics { )} Television-Radio
8. W. COOKE Jr., Presidant ® N FOUNDED 1899 Name

ELECTRICAL SCHOOL Address

A Technical Trade Institute Operated Not For Profit l . s,
800 S. Paulina Street, Chicago, Dept. 97-71H l City. State.
ELECTRICITY = RADIO o TELEVISION o REFRIGERATION « ELECTRONICS

- The future is YOURS in TELEVISION! Send eo-upcm /aa Pree

A fabulous field—good pay—fascinating work—a
prosperous future in a good job, or independence in Baa,é
your own business! ey

and full details, | eevicon @
Coyne brings you MODERN-QUALITY Television Home Train- gaclud;:% %%sa{
ing; training designed to meet Coymne standards at truly lowest cost N yn;l. fio
—you pay for training only —no costly “put together kits." Not an °| S 'Ir;, nlol
old Radio Course with Television “tacked on.” Here is MODERN  S@'esman will ca e
TELEVISION TRAINING including Radio, UHF and Color TV. r————— e e [ ETTiCaL aomas
No Radio background or previous experience needed. Personal I COYNE Television
guidance by Coyne Staff. Practical Job Guides to show you how to | Home Training Division

do actual servicing jobs—moke morey eorly in course. Free Life- | 500 S. Paulina St., Chicago 12, Iil.
time Employment Service to Graduates. | Dept. 97-HT7

|
8. . COOKE, Jr, Send Free Book and details on how I can get
® N Prosident

Coyne Qua.hty Television Home Training at
| low cost and easy terms.

{ | Name.
A TECHNICAL TRADE INSTITUTE CPERATED -
Coyne—the Institution behind this train- |
NOTFORIEROFIT, iy the largest, oldest, best equipved | Address__
500 5. Pauling Street, Chicago 12, Dept. 97.uT7  residénsiaischoniofivekind Foundedisis. | et o
December, 1957 5
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IN STOCK at

best buys
in HI-FI

Vitally different

and better . ..

the new EICO STANDARD SPEAKER SYSTEM HFS.2
obsolctes whole categories of loudspeakers built along
older principles. This is the new speaker being given
“rave’’ revicws by such anthoritative publications as
AUDIO, AUDIOCRAFT, BETTER LISTENING,
HIGH FIDELITY, HIGH FIDELITY TRADE NEWS,
POPULAR ELECTRONICS, ctc. It creates “open’” nat-
ural sound, fine balance and true aural perspective
unapproached by any commercially available system —
and in only one square foot of floor space. HWD are
36” x 15%%" x 112", Finishes: mahogany, walnut,
blonde. Price: $139.95.

DEPARTMENTS

|
| Carl & Jerry. . ......... ... ... John T, Frye 8
Letters from Our Readers................... 20
| Outof Tume. ... . ....ooviuiennn. oBocobaoo /4
| POP'tronics Bookshelf ....... £00000000000000 28
Tips and Techniques. .................. ... 36
| Transistor Topies ................ Lov Garner 52
l Short-Wave Report............. Hank Bennett 74
Kit Builder’s Korner. . ...................... 75
‘ After Class . ... . ... 1 F Sl men e ] i® s ] esnn . 77
| Among the Novice Hams. .. ... .. Herb S. Brier 83
| Tools and Gadgets. . .. ... ... ............. . 98

COMING NEXT MONTH
| (JANUARY)

’ 58

OPULAR s
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‘. .. 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
HF61 {with power supply) Kit 329.95. Wired $44.95

‘.. . one of the best
| performing amplifiers
extant; ohviously an ex-
cellent buy.” AUDIO-
CRAFT Kit Report, July
1857, on the

HF60 60-WATT Ultra-
Linear Power Ampli-
fier with Acro T0-330
Output Xfmr:

i P
1 yitra-Linear Stan

F50 S0-WAT ity Chicago e
H high quality every olhefo"espw

extremely icat in ev
Transto’"“,ers'a:r?:ns‘pecificanons up t
HF60 an ¢ $87.95. mptifier

i ; Wire! - o
ki rated 50-WATT U\_!ra-L(;:egne il
“F32Pr‘:atr$\%\'\fier-Contro\ S:FdG‘lon\ess one ten.an
N atures o1 1 oa s
Al preamp res o plifier 5 ces
rgmnt“gaf\":griﬁgg. Kit $69.95, wired $
dentt

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

*less cover: extise tox incl.
B Pre-wired, pre-aligned, ready-
to-use front cnd. Sensitivity 1.5 uv for 20 db quieting.
Output 1 v for 10 nv input. Resp. 20-20,000 cps¥=1 db.
Drift less than 2 parts in 10,000 from cold start. Cover $3.95.

So stable — no AFC needed]

(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

federated urchaser...

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

[ (DECEMBER)
' Electronic Fencing “Touché” Indicator
Antenna Applications in Two-Way Radio
Systems
Stereo Balance and Gain Control

Three TV Antennas on One Lead
Wide-Range Crystal Marker Generator

|
‘ New Hi-Fi Reluctance Phono Cartridge
|

Always say you saw it in—POPULAR ELECTRONICS
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Here Is a rez value —
nuch more =akie than In
any other clarrp-on
ammeter. Remmamber, In
Tripiett Mo de| ICC you
jet not anlw a stamp-on
immeter buz a genulne
Triplett comalete Volt-
Dhm-Mhllasenster with
ahich you zan measure
AC volts, DT voits, AC and
DC current, and Ohms.

triple | Iudl B
WS from tripiett

1st news: Triplett Mbdel 1) Clamp-On Adapter

Just plug into any Triplett Model 310 Miniature VQM it becomes an
AC clamp-on ammeter to measure AC amperes witheut ~utling or opan-
ing current carryimg vires. The split transfbrmer yoke opens at the touh
of a lever to fit around =z single conductor or bus-bar fos direct readirgs
of AC amperes frcm 3 to 380 in 6 steps. Model 10 $143C net.

HURTON NSV NE ADY ERTISING

The Model 10 can beseparated from the Model 310 as shown in the drasw-
ing at left by No. 311 lead attachment. This permits r>adings in difficalt
locations. No. 311 leads $1.90 net.

2nd news: Triple:t Model 101 Line Separator

Serves to plug in at outlet te divide 2 conduetor cords fic~ damp-on measur-
ing. Makes accurate, rapid-testing of racio and TV 3ets, phonograpns,
appliances, motors, dtc. possible without gpening or sgitting deuble cen-
ductors. Also serves to increase ammetes sensitivity 1DX and 20X. if
desirable, for easier reading. Model 101 £5.50 net.

3rd news: All four parts are available conveniently packaged in one handy,
durable, high-qualits carrying case. This complete package is known as
Triplett Model 100 and is priced at $61.90 net.

Model 100 consists of Madel 310 VOM, Model 10 Clemp-On Adap:er,
Model 101 Line Separator, No. 311 leads =nd carryingcase with provision
for all parts.

1

Triglett Elact- 2el ‘

Ins'rument Co>mMoany | e————————
8iwffton, Ohlo:

53 yeoars ol expesence

In addition, to use with th> Model 310, the Model 1¢* Adapter also car be
used as a Clamp-On Ammater with any Vblt-Ohm-Mi'liammeter having a
3 AC volt scale az 5(0D Ohms per volt such as Triple:t Models 630 6306-A,
630-NA, 631, etc, by employing Triplett No. 611 leads $1.90 net.

Triplett Model 109 gives you the world’s most flexible test equipment
for all electrical and elecsronic applicaons.

December, 1957
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No matter
what kind of radio,
electronic, communi-
cations orelectrical
work you plan to do,
this is the most im-
portant training

of all!

2
>
2
§
E
3
3
3
3
*

BASIC ELECTRICITY

Your key to Success in Radio-Electronics

Trying to learn radio-electronics without first studying
Basic Electricity is like trying to row a boat without oars!

Actually, a vadio-electronic System uses almost every
form of electric current and electromagnetic 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 vou’ve been “stumper’” by a technical
talk. text book or hy some complicated equipment . . .
simply because vouw’re not too clear ahout the principles
involved. Think of the troubles you may have had with
hasic electrical factors such as reactance, phase velations,
impedance. etc. for the same reason.

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

Starting with a clear explanation of fundamentals, the
book progresses to every phase of electrical and electro-
magnetic theory and operation. Included are dozens of
tvpical electrical problems and their solutions. ILach
chapter ends with a Seli-Test review of all the main
points. Essential elements such as motors, generators. bat-
teries, polvphase. etc., often neglected hy ordinary elec-
tronic hooks. are fully covered. Everything is explained
clearly as A-B-C by text and over 300 clear iliustrations.

BRINGS YOU THE COMPLETE “"KNOW HOW' OF:
Basis Circuits and Direct Currents; Switches and Con-
trols; Current Flow in Liquids und 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; lllumination;
Telegraph and Telephone Fundamentals; Instruments.
PLUS a profusely illustrated 61-page

INTRODUCTION TO ELECTRONICS

;=«10 DAY FREE EXAMINATION!. =
Dept. PE-127, RINEHART & CO., INC,,
232 Madison Ave., New York 36, N. Y.

[
(|
Send Turner's 396-page BASIC ELECTRICITY manual I
for 10-day FREE EXAMINATION. If hook is satisfactory,
I will then send you $8.50 (plus postage) promptly in I
full payment. 1f not, I will return hook within 10 days
and owe nothing. (SAVE! Send $6.50 with order and we l
pay postage. Same return privilege with money refunded.)
Name S i
Address ... ... A TR Y (TN I
City. Zone. Stme ......

OUTSIDE U.S.A— Price $7.00 cash with order. Moneu back |
if you return hook within 10 daus

P o e 2w o O O O D B SR SN SN SN SN EW BN SN m
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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 ol artificial ice and
snow, and the children came up to him
one at a time to sit on his knee 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 smilc 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 one 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 oul there in the window. Some-
‘ how I've got a feeling you're going to find
that cuddly doll right in front of your tree
Christmas morning but, Carol, you
must promise me something.”

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

“Well, you musin’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 cyes.

l “I won't, Santa Claus; honest I won’t
Carol promised as Santa set 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 exit from the store
as Mr. Bixby turned chuckling to the boys.

HEY JUST can't figure it out.” he

said. “When you boys first suggested
the idea to me, I never imagined it would
work so well. And it is actually so simple.
With that hearing-aid earphone concealed
by his whiskers, no one would ever suspect
Santa was listening on a little transistor-
ized receiver. By the way, that miniature
’ transistorized wireless phono transmitter is
‘ camouflaged so well even I can’t locate it.

Just where is it?”
“It’s hidden inside that railing just at
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o

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

: Today and
Tomorrow

you're better off
in the
U:S. AIR FORCE

December, 1957

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 economically. As a technician, you, too, can have this sat-
isfaction and assurance—in the U.S. Air Force. See your Air
Force Recruiter, or mail the coupon.

THE FUTURE BELONGS TO THE AIRMAN

PASTE ON POST CARD AND MAILTO:

Prior Serviece Information, Dept. PE.3321
3ox 7608, Washington 4, D. C,

Please send me more information on the Air Force Prior Service Program.

Namers g3 - Y

Addr ST, Age
Zone___State_

City i .
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MusiCraft capitalized on a once-in-a-lifetime opportunity. Because this sale is
limited, act fast. Look at the price...Check ond compare the specificotions...

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

below manufacturer’s cost!
fully guaranteed

60 WATT

AMPLIFIER

Complete satisfaction is assured or your money back.

FEATURES

Chrome plated chassis

SPECIFICATIONS
IM Distortion. ... less than | @ 60W. @
Harmenic Distortion. . . .less than 175 20
cps. to 20.000 cps

Choke fitered power supply
Qctal socket for preamplifier power con-

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
4 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 hoy of four or five
leaning back against the railing while an-
other bhoy 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)

chon h na-ki .
Frequency Response . ... 0 5DB 20 cps "Th“ (wlr‘cldrfo'rqual S0 eEkiand IN FACTORY SEALED
10 20,000 cps. . +1DB, 7 to 70.000 cp G (RIS IGH
. ® Fuse receptacle on chassis CARTONS
;""""""YF 1.5 volts rms. for 60‘”“':0 @ Heavy duty power cord
omping Factor. .. .choice of 15 or ® Bigsed filament supply
by a swilch o Tubes 2.6550, GZ34, 6BABA manufactured
Hum ond Noiselevel. ., .85DB below 60W ® Completely ossembled, wired, and tested to se|| for
Hum Nullifier Control which compen-  ® Dimensions—9" x 14" x 8" high Shpg
sates for aging or replaced tubes. Wi, 31 lbs. $ 95
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
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‘DeVry Tech Can Prepare You

in Spare Time at Home

To Enter Big QOpportunity Fields as an

~ Electronics Technician

v
What a No Previous Technical Experience or
DeVry Tech In 2.3 @ Advanced Education is Required o
Diploma . ——_—_—_l -
Meant to few men refallilze that they »of m
. ? can successfully prepare in == o
These Men: ’4&4’? their spare time at home v =
for good-pay jobs, not only i
i G.F.Beane, in Automation Electronics— 1‘ ! e
\ W. Virginio, but Guided Missiles, Radar, '\ | | i

A\
jwas a fruck Communications, Micro-Waves, -—-'I et ﬁ;.—“
driver before 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
is now a technical elec- of successfully preparing men for better jobs in the
tronics sales representa- EZEVIJ/W£40/0 field of Electronics, will tell you free, willhoul cost or
obligation, how they may help you as they have
helped many others. Fill out coupon below NOW—
w,”” let us give you all the facts!
/ In addition to all the other phases of Electronics,
(/”/647/0//5 Avutomation Electronics, the m':dern system through
which office and factory machines almost run
themselves, can help provide you with a more
interesting and brighter future without interfering
with your present job.
Find out how you may prepare to fit into this
fast-growing opportunity field. Mail coupon NOW !

tive.

Edward Hahn,
Illinois, was a
laborer; now
an electronies
project engineer with
Televiso, Inc. DeWry Tech
training helped him pre-
pare for his present

position.

Nick Bar.
tor, llinois,
- came direct-

&3 Iy from high
school to DeVry Tech.
Now he has his own
service shop and tells us
he Is “literally snowed DRAFT AGE?
under with work."” We have vatuable information for ¢very man of draft oge; <o if
you ate subject to military service, be sure to check the covpen.

LIVE-WIRE Employment Service

DeVry Tech's Placement Department is in contact with
some of the best-known employers in the Elecironics
field. The service is free 1o all graduates — and DeVry
Tech's record in helping to place men has been out-
standing.

DeVry Technical Institute
414) Belmont Ave., Chicago 41, lli., Dept PE-12-N

Please give me your FREE booklet, “Electronics and

GET FACTUAL BOOKLET FREE-'

We’ll give you o free copy of an interesting booklet, “’Electronics
and YOU.” Se« for yourself how you may take advantage of
the opportunities in this fast-grewing field.

YOU,” and tell me how 1 may prepare to enter

'One of North America’s Foremast Electronics Training Centers' one or more branches of Electronics as listed above,

r : -]—1—. ")E\._.."_.-T Accredited (w mber of l:l(hcnal v Name. W s
4?:[ 4 :.: T :f"\}- ; 1; :‘ : rT : :{ {g R Street Apt.—
D:VRY TECHNICAL INSTITUTE =L Zone___State___

[] Check here if subject to military training.
CHICAGO 471, ILLINOIS DeVry Tech’s Canadian Training Center is located

FORMERLY ¢ at 626 Roselawn Avenue, Toronto 12, Ontatio
003
D:FOREST'S TRAINING, INC.
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The newest hobby under the sun! ey

BUIDTHIS '
SOLAR POWERED
RADIO !

Design Caurtety Scrence
and Mezhanics Magazine

. 1 - 70, €K 722 TRANSISTOR
- T +4TL-
and many other sun po}Nered. eledromc,. N 1L }—r——{:‘wv (L
electrical and photometric devices featuring R, | o ’
International Rectifier Corporation SUN BATTERIES ! > T =t |
Everyone — from the beginner with a basic understanding of etectrical work to the experienced pro- |w l_ ]
fessional engineer—can build this pocket-size portable radio—powered by the sun! No batteries | | t
-niot even an On-Off switch. Al you need is sunshine The basis for this radio is the International T 50K - IMEG. § watt
B2M Sun Battery. This unit is a scientific, accurate, precision-made photovoltaic instrument that Gj—:'w
directly converts light into electrical energy. This radno is Just one of many devices you can build g 1
powered by solar energy. You have read about this new field of science. Be among the first in 4\Il | | |

this newest hobby. Put the sua to work for you! Sy BATTERY
THIS NEW BOOK TELLS YOU ALL ABOUT SUN BATTERIES — PHOTO. <TB2McECiEisERES
$ 5 0 Comptete plans for building
FREE this radio. At your elec-

tronic parts distributor.

CELLS—AND HOW TO USE THEM. Packed with information and
applications, this iltustrated book shows wiring, diagrams and
plans —every detail necessary to build many interesting devices.

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

THIS IS THE FAMOUS 82M SUN BATTERY
YOU'VE READ ABOUT. Widely used in experi-
ments, this unit in bright sunfight (10,000
ft. candles) will deliver 2 milliamperes at
250 millivolts under optimum conditions; will
last indefinitely with proper care. A $2.50 order to

value for only. - ..$1.50 International Rectitier Corporation
________________________ El Segundo, California

SPE(IAL OFFER, The book and the B2M Sun Battery for only $2.85 at your distributor

NO. 565 AM TUNER

It's the perfeci mate for your FM tuner . . . the Miller 565 Tuner Kit for the
finest in AM reception. Designed and planned by master electronic engi- No Power Requirementse Seloctivity

neers with over thirty years of manufacturing experience in quality radic (20 K€)e Low Cost « No Noise ¢ Lifetime

components . . . the name Miller stands for the highest professional stan- Trouble Free Operation o Sensitivity
dards of quality and uniformity. Previously sold only as a factory assem- 3o, mpy 1.0
bled unit the most critical audiophiles have accepted the Miller 565 Tuner Gain Control » Small size 4"x7"'x3"2
Kit for top performance when selecting a companion set or solo AM tuner.  deepe Vernier dial e Nothing te cause
Only resently have ma?erigls becgme avcila.ble which mo.ke possible the distortione Frequency 540 K€-1700 K¢
construction of extremely high *'Q"* coils. Coils used in this tuner have a
"_Q" in the order of 600. Assembly and wiring of'th.is tuner have been 50 1), 565 AM Tuner Kit is fully guar- Net Price
simplified that the novice may complete the unit in a matter of a few  anteed. Buy with confidence from
hours. Pictorial instructions as well as circuit diagrams are supplied with your Radio and TV Parts Distributor. $ 70
each kit. It is one of the fowest priced quality

tuner kits on the marker.

COMPLETELY WIRED 595 AM TUNER ALSO AVAILABLE. PRICE $19.50 plus Excise Tax

J. W. MILLER COMPANY e 5917 So. Main St., Los Angeles 3, Calif.
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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? /lere’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!
P
& *’ ':s‘:w// “How to Succeed.”
Authoritative career
4 guide fitled with
helpful tips. Sent free
with brochure

== .l to those who mail
| coupon without delay.

. - Accredited Member,
For Real Job Security —Get an I. C. S. Diploma! L C.S., Scranton 15, Penna. N:C,;::nla. m,:,msf,:n, Counell

BOX 769491, SCRANTON 15, PENNA, (Partial list of 257 courses)
. 0
Without cost or obllgation, send me “HOW to SUCCEED" and the opportunity booklet about the field BEFORE which | have markec X (plus sample lesson):
ARCHITECTURE AVIATION civiL 0 Good English L] tndustrial Etectronics
and BUILDING O Aero-Engineering Technology ENGINEERING O High School Mathematics ) Practical Radio-TV Eng'r'e
. EIOCN SJ:;RL]ICTION O Alreraft & Engine Mechanic 8 gwil [mzilnee?'nxl ' 0 Short Story Writing 0 Practical Telephony
[ r Conditioning onstruction Engineering [ Radio-TV Servicin,
0 Aschitecture o Eclc"oi:‘nniss O Highway [ngin:%vinx lLEAoﬁFSHIP . : s
» O Arch. Drawing snd ) Advertising 0 Protessional Engineer (Civil) & |:u::::!:| suvev:\alns- 42 RAILROAD
Designing ] Business Administration 0 Reading Struc. Blueprints P o 1 L"g; ‘Rs'm ] Car Inspector and Air Brake
uidin; n i ici
0 Building Contractor 0 Business Managsment O Structural Engineering serson efikabor Retmtions Diesel Electrician
O Building Estimator ©) Cost Accounting 0 Surveying and Mapping ey 0 Diesel Engr. and Firernan
Carpentry and Miliwork ) Creative Salesmanship MECHANICAL 0O Diesel Locomotive
) Carpenter Foreman £ Managing a Small Business DRAFTING and SHOP
L) Heating O Protessional Secretary lAlreratl Deatting B0l se) Enpines STEAM and
0] Interior Decoratlon 0 Public Accounting 0 Architectural Dratting 0O Gas-Elec. Welding DIESEL ;OWER
Painting Contractor O Purchasing Agent 0 Drafting Machine Design O tndustrial Engineering () Combustion Engmeerin,
O Plumbing 0 Salesmanship O Eiectrical Dratting [ Industiiat Instrumentation O Power Plant Engin ,' =
0 Reading Alch Blueptints (3 Sy1esmanship and 8 g‘:ﬂ"a?ﬂlcrl'%:’“"il B :nslﬂ:vial gﬂellalluvuy 0 Stationary Dieset [e"e"
ART M eet Metat Diaftin; ndustrial Salety i
| Commercial Art [w] Iv:?l?iﬂ:g'xemenl O Structural Dratting 8 m‘cal"’ g;s;i"‘, " DSt ey
) Magazine & Book lllus. achine Shop Practice
O Stiuw Card and o A SLECTRICHL O Mechanical Engineersn BT
Sign Lettering nalylical*Chemistry 0 Eiectrical Engineering 0 Protessional Engineer (Mech) = inglanciSpinn i
O Shatching ang Painting Chemical Engineering O Elec. Enge. Techniclan J Quality Control Catton}melactdcy
0 Chem. Lab. Technician O Elec. Light and Power ] Reading Shop Blueprints Cotton Warping and Weaving
AUTOMOTIVE O Elements ot Nuciezr Energy [ Practical Electsician ) Refrigeration and O Loom Fixing Technician
O Automobiles O General Chemistry O Practical Lineman Air Conditioning O Textite Designing
| ::‘;o Body Rebuilding B Natural Gaspnvgdu:gt}:;:m O Protessionat Engineer (Elec) [ Tool Design O Toat Making 2 }g::]lvlvel:glmsmng & Dyeing
L1 Auwe Engine Tuneup 0O Protfessional Engineer (Chem) HIGH SCHOOL RADIO, TELEVISION ] Watping and Weaving
D Auto Technician O Pulp and Paper Making [ High School Dipioma O General Electeonics Tech O worsted Manutacturing
Name — Age. Home Address.
Gty Zone State Working Hours. A M. to P.M —
Canadian residents send coupon to International Correspondence Schools, Canadian, ud..
Occupation
- - Montreal, Canada. Special tuition rates to members of the U. S. Armed Forces.
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IMPROVE

your g
Amplifier l
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i

with the Al
Ampe rex
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:

o Better voltage regutation due to lowered
power supply impedance;

® Higher power supply output
voitage for more power;

® Added filter condenser protection
due to reduced surge;

® Cooleroperationduetolowervoltagedrop:

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

OTHER Amperex TUBES FOR
HIGH-FIDELITY AUDIO APPLICATIONS:

EL84/6BQA5  9-pin power pentode; 17 W PP
6CA7/EL34  High-power pentode; 100 W PP
EF86/6267  Low-noise high-u pentode

ECC81/12AT7 Low-noise medium-i dua! triode
ECC82/12AU7 Low-noise low-u duol triode
ECC83/12AX7 Low-noise high-u dual triode
ECCB5/6A08 High.y dual triode for FM tuners
EZ280/6V4 9.pin rectifier; cathode; 90 ma.
EZ81/6CA4  9.pin rectifier; cathode; 150 ma,

At All Leoding Electronic Ports Disiributors

6:!%

[

Amperex

ELECTRONIC CORP.
230 Duffy Ave., Hicksville, Long Island, N.Y.
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Carl & Jerry (Continued from page 10)

ought not wait for Santa to come back.
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
don’t understand, but seventy-five dollars
is an awful lot of money. What with Dad
being sick for so long and everything,
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.

“I knew you’d be soft-hearted and soft-

When Daddy was a little boy, he wanted an
elecfnc train more than anything, but he never gof
one. Don't you see that I've just got to stay . . .

Always say you saw it in—POPULAR ELECTRONICS
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C.OMMERCIAL

CARL E. SMITH, E. E.
President

icense
Xams

Get Your FCC License
Quickly

Accredited by National
Home Study Council

to train you
until you receive

Get Both FREE

CLEVELAND
success with 1
easily—and quickl 1

Name and Address License Time
John H. Johnson, Boise City, Oklahoma Ist 20 weeks
Prentice Harrison, Lewes, Delaware Ist 27 weeks
W. E. Evey, Ottawa, Kansas - 2nd 24 weeks =S
Raymond L. Gersig, Pittsburgh, Pa. . 2nd 24 weeks a
Francis W. Bartley, Danbury, Conn, ...... 2nd 1S weeks Mail Coupon To ay

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

(Names and addresses of frainees in your area sent on request)

Clevel i
like these:

Radio Operators &
Technicians

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

Electronic Technicians

Convair Electronics 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.

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

0O Military [0 Broadcasting
[ Radio-TV Servicing
[J Manufacturing

J Amateur Radio

[J Home Experimenting
[ Telephone Company
[J Other

In what branch of Elec-
tronies are you inter-

In what kind of work
are you now engaged?

nd our ested ?
Electronics Technician == = > . R
‘I am now employed by the Collins Radio Company - S
as a Lab Technician. (This job was listed in your
bulletin.) I have used the information gathered {rom
your course in so many ways and 1 know that my Name Age.
training with Cleveland Institute helped me a great
deal to obtain _the job.”’ Address
Charles D. Sindeiar, Cedar Rapids, Jowa ©58 — =
City. ___Zone State___

L] . L
CIevelund Institute °f Rud|° Ele“fonl‘s Special Tuition Rates to Members of Armed Forces
4900 Euclid Bldg. Desk  FE-33 Cleveland 3, Ohie : -
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Carl & Jerry(continued 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.”

HE BOYS found Mr. Bixby talking with

Santa Claus, who was delicately plying
a toothpick through his whiskers in a most
mortal manner. Constantly interrupting
cach 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 il 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 both 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; “but you mustn’t be
selfish about this. Let us help a little, too.
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.

¢“ A SI 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

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
stiffness of the Biflex compliance is such that it
effectively couples the inner and outer sections of
the cone into a single integral unit.

R e

R B 4

The stifiness of the compliance is balanced to
the mechanical resistance and inertia of the
peripheral cone section so that the mass of this
outer scction 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%, 12”
and 15” diameters.

Iustrated above is the ALTEC 4128 12" Biflex

with 40-15,000 cps guaranteed range.

Price: $51.00

L)
Write for free catalogue y

ALTEC LANSING CORPORATION, Dept. P12
1515 S. Manchester Avenue, Anaheim Calif,
161 Sixth Avenue, New York 13, N.Y.
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EARN MORE MONEY...GET INTO

TELEVISION

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

At Home — In Spare Time e

YOU GET ALL THIS NEWEST

PRACTICAL EQUIPMENT

e Parts to build 2 modern TV set, including
all tubes plus a large screen Picture Tube

Parts to build a powerful Superhet Receiver,
standard broadcast anc short wave "
Parts to conduct many experiments and build
Continuity Checker, RF Ocillator, TV Circuits,
Audio Oscillator, TRF Receiver, Signal Generator h

o A Valuable Professional Multitester L ;t:l -

il 5

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

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

3. INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES

4, SOUND RECORDING AND HI FIDELITY 8. COMMUNICATIONS

19 BIG KITS

TOURS TO KEEP

YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY!
You can build a sccure 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.

— mamy ather matertals and services
— consultation privilege with our
qualified stafl, and Graduate Em-
ployment Servicee. EVERYTHING
YOQU NEED for outstanding success
in Electronics

course. You can handle sales, servic-
ing, manufacturing, or make good

Let National Schools, a Resident
Technical School for over 50 years

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 t0 do while learning.

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

train you for 1oday’s untimited op-
portunities in electronics! Qur Shop
Method trains you to be a MASTER-
TECHNICIAN, Completely up 1o
date, developed by expericnced in-
structors and engineers, your Tele-
rama Course will teach you all phases
of the industry quickly, clearly and
correctly. You can master the most
modern projects, such as Color TV,
printed ciccuits — even prepare for
FCC License without taking a special

AHOG, MEMBER

TV-Radio-Electronics. PLUS actual sampie
{ r lesson—yours at no cost, no obligation. i
\ - CLIP COUPON NOW ., . MA!L IF TODAY!

APPROVED FOR G.1. TRAINING

NATIONAL SCHOOLS

CITY.

'G!'I' FAST SERVICE- MAIL NOW TO

4000 S. FIGUERCA ST
1OS ANGELES 37, CALIF.

Rush free TV-Kadio "Opportunity” Book and sample
1 lesson. No sulesmar will call,

NAME
' ADDRESS

z 20WIp A
cd—finest, mos! hie
< afered by any sCR -,
lleslvqu\esrtmctors. Personxl‘
te Employment.
home ‘neat
b while ynv\||
'lzr\‘;.teck bax in coupon for
infamabon. o

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905

05 ANGELES 37, CALIFORNIA

NATIONAL SCHCGOLS, OIPT. R2G-127

ZONE STATE

4000 8. FIGUEROA S$1, LOS ANGELES 37, CALIF
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quality makes the difference in the

FAIRC H LD cartridge

THE
FAIRCHILD
MODEL 225A
CARTRIDGE
$37.50 i

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 Screw—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

Carl & Jerry(Continued from page 16)

wrong, it's an electric train; and I can just
sce 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 athletic; but on the face of each
was exactly the same happy, contented,
“Christmassy” smile. 30

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 |
base impervious to moisture absorption. 10 Gold I

plated terminal lugs.
....0..................................‘
FAIRCHILD RECORDING EQUIPMENT (0., Long Istand City 1, N. Y.:

Enclosed find

10c¢ for -
informative NAME
hooklet

“In the Groove™ ADDRESS

and complete
literature,

18

CITY & STATE

|
|
|

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

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

-
o wa,

aLy

Ay

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 “outside” 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 CREI. As a
result of that visit Messrs. Kohs, Plante and
Wenger are now members of the Laboratories
and Mr. Kresge soon will be . . . we have some
openings now and will have others . . ."—Bell
Telephone Laboratories, Murray Hill, N. J.

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.

NECESSARY TRAINING IN MINIMUM TIME

Use spare-time hobby hours for CREI Home
Study as thousands of successful techniclans
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 CREI Home Study training. Thousands ot
CREI graduates are now employed in industry here
and abroad. Here is what just one has to say:

“In thig time of less than two yeurs, { have almost
doubled my salary and have gone jrom wiureman, io
engineering asgistant and iow to junior engineer.
I Nave CREI to thank.”-—Frank A. Kckert, 22 Clover
Lane, Levittown, Pa.

SEND FOR FREE BOOKLET. IT TELLS YOU HOW

How to gain career success in the tremendous
electronics industries, It meoints opportunities
which exist. By 1960, the electronics industries
will do 10 less than $15 billion worth of business
per year, not counting military orders. Elec-
tronics is the ONE field of maximum opportu-
nity in this electronic age.

VETERAN?
FAMOUS FOR P N‘ i,
30 YEARS It you are eligible for training under the
new G.I. Bill of Rights, check coupon
CREIL is known for full information.
and respected
througheut the

LIKE TO STUDY IN WASHINGTON?

CREI also offers resident instruction at
same high ievel day or night. Classes

Electronic world.
Since 1927 we
have tralned thou-
sands in the mll-

itary, industry start often. Check coubon tfur Residence
and government. “chool cafalog. Qualified resldence grad-
CASR CANY  EN- uates earn degree: °"Associate in Applied
GINEER, Seclence.”’

—
]
To h intetli |
| SRR IS el i) MAIL THIS COUPON . . TODAY!
CAPITOL RADIO ENGINEERING INSTITUTE
ECI’D Accredited Technical Institute Curricula—Founded In 1027 i
Dept. 1212-D, 3224 (6th St.,, N. W., Washington 10, D. C. |
Send booklet ““Your Future in the New World of Electronics'’ and |
course outline.
H - [J Electronic Engineering_Technology
EIEELCDKOF J ) Broadcast (AM, FM, TV) Engineering Tech- & {
GREATEST Roey ic Engineeri
l [] Aeronautical Electronic Engineering Technotogy z l
F1.ECTRONICS INTEREST ] Television Engineering Technology
|FESPEATENCE S Al 6 & 1lkis ks 6 wpeed sl wi |
| ............................. NBMIB o et ot ee tis s se s ahas oo s sa siaaanaaiossssassasesasausssseenienss A GO stk ppee o e |
| iN WHAT BRANCIL OF ELECTRONICS ARE Street |
I \‘OU MOST e Bl e I ™ L A D l
I ............................. (ST oo, ] MR W B0 co o otoa000 T waZomas. . ol State. s te l
| TR Check: O Home Study ) Resldence Schocl ) Korean Veteran {
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S
why g o et !,
3 c_leads in Quality Electronic
Test Equipment, at Lowest Prices!

NEw! EMC Model 301
Speedi Tube Tester

Precision crafted for

checking tubes in seconds.

Only 2 settings to make.

Checks for shorts, leak-

ages, and quality. Over 375

tubes now listed, includ-

ing 074 tube. New listings

available. Saves precious

time and quickly pays for

itself. Also available with

732" meter.

Model 301P, illustrated

with 415" plastic front meter, in oak carrying case,
$47.50; In Kit Form, $33.20.

Model 301C, Sloping Counter Case, $46.50; Kit, $32.60.
Madel PTA, Picture Tube Adaptor (to check and rejuve-
nate picture tubes). ... $

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
battery replacement cost . at no
., extra cost. Complete with test leads
. and instruction manual. wired,
$15.95; In Kit form, $12.95.

NEw! EMC Model 905-6A
Battery Eliminator, Charger,
and Vibrator Checker

A MUST for auto radio service.
Features continuously variable
voltage output — in either 6 or
12 volt operation. Checks all 6
or 12 volt vibrators. Model 905-
6A (Comb.) Wired, $67.90; Kit,
$4.4.90. Model 905, Battery
Eliminator and Charger (only) wired, $37.50; Kit,
$28.90. Model 906, Vibrator Checker (only) Wired,
$31.80; In Kit Form, $17.05.

NEW!. Model 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
Crry____ STATE__

Electronic Measurements Corp.
625 B'way » New York 12, N. Y.
Ex. Dept. 370 B'way, N. Y. 13
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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 vears old, a Dutchman, and hold a second class
ticket.

FROM OUR

R. vAN DEN BErc
Singapore, Malaya

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

® Is it possible to make a transistor metal locator
cheaply ?
Pumre Smaw, 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.

Can 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 CoOSSETTE
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. Y.

2 On page 92 of the October issue you mention
a2 “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 ... to 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 real training
protection.

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

Since 1931, Central has tralned 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
these recent Central graduates:

Robest Musburger
STURIO TECHMICIAN
WDAF-TY, K. (., Mo,

Kennelh . Craycralt
ASSOCIATE ENGINEER

s Trons World Airlinas

Claytan P. Kjesr
ELECTRONIC TECHNICIAN
Remiagton Rand Univac

Donald M. Persels
ENGINEERING TECHMICIAN
Boing Airplane Company

Wayne M. Lawis
FIELD ENGIKEER
1.8.4. Corporstion

Crsighton D. Kidd
QUALITY ASSURANCE -
Atomic Enorgy Commission

Two Quick Ways to Train

’ HOME STUDY—Train in your spare time . . . With- 2 RESIDENT—Regularly scheduled classes for full time
out giving up present occupation. Build—keep power= students. Outstanding technical facilities . . . staff
ful Radio Receiver, Multi-Tester, TV-Oscilloscope with of highly competent electronic instructors. Over 21 class-

5-inch Cathode Ray Tube. Experiment with Transistors  <o0mS and laboratories plus modern TV broadcast studio.

—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.

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
technician program. Graduates reczive ‘‘Associate of
Sclence’’ 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!

Clip and Mail TODAY — No Obligation
ELECTRONICS DIVISION — Centralt Technical Institute

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

3 RADIO 3 RADAR [J TECHNICAL DRAFTING
O TELEVISION [J AUTOMATION [1] AIRCRAFT MANUFACTURE
O COLOR TV [3 SEISMOGRAPH SURVEY [0 COMMERCIAL AVIATION

[J us. CIVIL SERVICE
[J U.S. ARMED FORCES
O YOUR OWN BUSINESS

O ELECTRONICS
[0 GUIDED MISSILE
[0 ATOMIC ENERGY

[3 AIR TRAFFIC CONTROL
O NAVIGATION
[J TECHNICAL WRITING

[J OTHER
CHECK ONE: [J RESIDENT TRAINING [J HOME STUDY
Name Age
A Address
i WLk City, State County
C. L. FOSTER A Central -offers courses approved under G.I. Bill.
President VETERANS: If Korean Ye!, give opprox. discharge dafe . o. . ... .... vews ion
9 0 D mm w0 Em U B e 0 S 0 Y M 0 D SR OB 0 NS Em S 0 S Em 0 Em 0 S 0 Y B0 Y Em O Em Y e S N N w0 O B .
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Centralab
Ceramic
Transmitting

Capacitors

4 Ways
Betterxr

® 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
to .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.

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

in Canada: 804 Mi Pleasant Road * Torento, Ontario
D-3658
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Letters (Continued from page 20)
radio. Where would I be able to get one of these?
LE1GE IERLAU
Atlanta 9, Ga.

The manufacturer is:
Mels Apparatefabrik
Fuerth/Bayern, Germany

® While glancing through your July 19056 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 manufucturer?
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. WiLBUR

San Diego, Calif.

Sounds like a spark-ling good idea.

Pats On The Back

m In the September issue I read and enjoyed the
article “Radio Keeps You in Touch.” 1 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 vou were to leave the vicinity
where you originally had the equipment installed?

J. F. RiceMOND

Joppa, Marylund

1f vou are talking about phone company instal-
lutions, vou would have to get a new installation
from your phone company if vou moved out of a
particular area.

® Could you please transmit to me all relevant in-

Always say you saw it in—POPULAR ELECTRONICS
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10 8
ENDORSED ). -
ALITY Model 301 paoressionat
TRANSCRIPTI®N TURNTRABLE
Each speed variable!

€ach umt with its own
performance test report. $83.00

Model TPA710  TRANSCRIPTION TONE ARM
” —Professional performance,

o jewel-lke censtruction
and enceptional
versatitity. $24.50

There's a Garrard for
every bigh. fidelity system

Model T main 1
4-SPEED MANUAL PLAYER
A supenior wnit for quaiity
budget systems. $32.50-

For Free Illustratea
Literature Write:

December, 1957

WWW ammerieanadiahistary com

Model RC98 4.SPEED SUPER

AUTO-MANUAL CHANGER
Continuous + Or — variable
controt on all speeds. $67.50

Model RC88 a-speeo pELUXE
AUTO-MANUAL CHANGER
Exclusive pusher platform
protects your records $54.50

Fovr e

Model RC121 4-sPeep MIXER
AUTO-MANUAL CHANGER
Fine performance with economy
#nd compactness. $42.50

GARRARD SALES CORPORATION, Dept. 6X-357, PORT WASHINGTON, N.Y.
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Letters (Continued from page 22)
formation on the well-modulated girl on the June
cover of PorurLar ELecTroNics. It is impedance
that I know so that I will be able to reactance. All
details received will be kept in strictest fidelity by
yours truly.
ANDREW NAGY
Hamilton, Ontario

All data on this device represents 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. I don’t know about “the women,” but I read
every issue from ‘“‘kiver to kiver.”” I'm ulso 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 hums pass their
exums for the various licenses.
Rusy H. LYERLY, K@GKV
St. Louis, Mo.

® In answer to reader Dave Kavanaugh’s letter,

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

CaroLyN THOMPSON

Marblehead, Mass.

® T will join Margaret Le Fevre (October issue)
as another of vour estimated 3-4% feminine
readers. My husband and I first heard of POP’-

New Transcription-Type
Tone Arm Makes Collaro

World’s First True

High Fidelity Changer

COl la 7' 0 CONTINENTAL 7c-s40

ROCKBAR
building record library plus complete Collaro line. ! ROCKBAR CORPORATION
T oy sal] , i MAMARONECK, N.Y.

Always say you saw it in—POPULAR ELECTRONICS

FREE: Colorful new catalog, containing guide cn
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tronics a year ago and subscribed immediately. I
first read Carl & Jerry, Short-Wuve Report, 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.
Rute S. CoNGRAM, KNOJCN
Monticello, Ind.

The girls are stoamping 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 vour readers could supply me with this

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

Cuiarees Duntop

1902 Sheridun Road

Evanston, Iil

These are the issues that are currently out of
circulation:

May 1955
June 1955

December 1956
February 1957

Some More Assists

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

From Coliaro 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 last
records in a stack remains virtually con-
stant at less 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 stightly higher west of
Mississippi.)

WRITE TO DEPT. E-012.
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Clip and Mail the Coupon Below—Now!
Train in Spare Hours at Home
for the Best Jobs and Big Pay in

Radio-Television

—my new, faster way!

X

Want Proof? Send for my
big FREE CATALOG and
Sample lessan. let the facts

speak for themselves!

| Why wait—get into Radio-Television fast!
=" 1 will train you in as little as 10 months
to step into the top paying Radio-Tele-
vision field as a much-needed Service
Technician! You will train entirely at
home in your spare time ...which means
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 PREVIOUS EXPERIENCE NEEDED

My students do better because I train both the mind and the hands.
Sprayberry Training is offered in 25 individua! training units, each includes
a practice giving kit of parts and equipment . . . 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 Multi-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 arec completely
trained Radio-Television Service Technicians.

NEWEST MAIL THE COUPON—See what's ahead in
DEVELOPHENT | Radio-TV... No Salesman Will Call On You!
S The coupon below brings you my big new catalog
Your training plus an actual sample Sprayberry Lesson. I invite
covers U H F, 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
Servicing, High will call on you. The coupon places you under no
Fidelity Sound 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, lllinols

Mail This Coupon For Free Facts and Sample Lesson
f e

90N T3 many manyy ! ' K

Radio’e{ o Please rush all -informotion on your ALL-NEW Rodio-Tales |
- GVIS!On vision Troining Plan. t understand this does not obligate ma
TRASNING PLAR fi ond that no salesman will coll upon me. Indude Naw Cota-

W (@ |  log and Sample Lesson FREE. g 4

W (& - £ K ’ f i

1

NG e ; : : Age. ]
Addre - ; i
7L sl i

L ciy : : __Zone, s)m._..._ﬁ
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Letters (Continued from page 24)

complete office and automobiles. If possible T would like to
obtain the addresses of companies that manufac-

EI_ECT Ro N I c s c 0 U R S E ture equipment of this tvpe. Class A Citizens’
Band radios sound promising and should be ade-

quate.

: with

TRAINING AID KITS

L. A. Parks, Jr.
Parks Realty Co.
Statesville, N, C.

Manufacturers of this type of equipment are:

® THIS NEW PROGRAM designed by MacFar- Motorola General Electric
lane Industries will enable the novice or ad- 4501 W. Augusta Blod.  Electronics Parvk
vanced student in electronics to develop the Chicago 31, 1ll. Syracuse, N. V.
highest levels of capability in the applications Radio Corporation of America

ol practical electronics. Although Macl'arlane ‘ Camden, N. J.

Industries courses are not intended as a substi- |
tute for university, college, or vocational 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

® You list radios for the Citizens’ Band. Could
you tell me who sells them?
Harorp B. CoMER
Elkton, Va.
For Class B:

than mere formal educational institutions. | Vomlines
. . . Coulter St.
The philosophy governing this program 1s
based oln the al;)ilyil; of stud;nts to zroise and Old Saybrook, Conn.
stimulate their interest to the point that the and perhaps:
usual drudgery. difficulty and consequent bore- Cletron, Inc.
dom which often attend training eflorts are Cleveland 3, Ohio
eliminated. Results indicate that a dynamic, . -
alert and vitally creative individual emerges. More on the "VHF Ear

® I built the “VHF Ear” (July ’57). It works

quite well with the 16” piece of stiff copper wire
METHODS OF TRAINING e 16!

but T was wondering if a longer antenna would

All text materials, experiment kits, etc. are pro- bring in a better signal?
duced on automatic electronically controlled Davip GETCHELL
equipment. Problem games and examinations Rockville, Conn.

are all electroni-
cally evaluated.
In order that each

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

individual gets " T took a vacation in Texas this year and flew
full opportunity via American Airlines. I really had fun with the
' to examine and “VHF Ear” except when my wife was nagging
. develop skill in me: “Let me hear” . . . “I want to listen”
. the operation of The reception was perfect. We landed in El Paso
p specialized in- and had a four-hour layover. It really went fast

struments, an

because we were listening on the “Ear.”
...sﬁ‘ electronic com- o N

RoBertT G. ERricson

puter schedules shipment of kits and instru- San Diego, Calif
ments to correlate with the study pace of each ! '
individual, thus even though . The “Ear™ is one of our most popular projecis.
groups begin their eflort si- Everyone seems to be building it. 300
multaneously there is no re- (X l

quirement to either rush your
studies or to be delayed by
others.

S “,

SEND TODAY FOR

INFORMATION ON TRAINING AID KITS

i | | Meter Your Enlarger Exposures (Oclober,
| e ol o o || 65 g 10 e s e e
| ) matic and pictorial on page 78, the lead
I ‘}:]';“;ei(f‘ig‘i‘zs’_“e free, complete ‘"‘“"““""" onTrain- | | g1y switch 82 should be connected to pin
1 [ #1 of the OA2 tube, not to pin #5. This
| NAME__ AGF____ | change is necessary to ‘isolate” PCI dur-
[ | ing the first step of the calibration pro-
j ADDRESS. =5 I cedure. Pins #1 and #5 are joined in-
| crry.  STATE. . I | ternally in the OA2 tube by a jumper, so
|__________§_________,_ﬂ_nl that removing tube opens circuit. 30}
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RADIO-TV and

ELECTRONICS TRAINING

....AT A PRICE
YOU CAN AFFORD!

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

INZH given by other major schools! Radio-Television Training School

will train you for a good job in Television or industrial Elec-
tronics — AT HOME IN YOUR SPARE TIME.

Think of it — a complete training program including over

120 lessons, Eleven Big Radio-Tzlevisien Kits, Complate

Color-TV Instruction, Unlimited Consultation Service ...

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

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

We Want 100 More Shops for 1957
This 35 year old training organization —
called RTS, that's Radio-Television
Training Schoe!l — wants to establish a
; i ; 3 1 string of Radio-TV Repair Shops in
e R COLOR principal cities throughout the U. S,
RTs So far, 36 such shops are NOW IN
E  INSTRUCTION BUSINESS AND °ROSPERING. We
APPROVED INCLUDED are signing contracts with ambi-
PRI ST tious men to bacome future own.
: ers and operalors of these shops

Receiver ¥at includ:d

COMPLETE

PHY i1 ey cow . i ] i
¥ Gef your free book on the you bUI’d. - 3:03; UNSKILLED
FAMOUS RTS BUSINESS PLAN all these units INEXPERIENCED MEN ONLY -

: WE TRAIN YOU OUR WAY!
find' out how you tan open

A REPAIR SHOP OF YOUR OWN

We supplv and finance your equipment

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 KNMNOW the require-
, ments of the industry.
*tybes ¢ Therefora, we will TRAIN
excluded YOU . . . we will show
you how to earn EXTRA

When xou are ready and quslified to operate
one of our RTS-Approved TY Repair Shops
WE WILL SUPPLY AND FINANCE EVERY
BIT OF EQUIPMENT YOU NEED TO GET
STARTED pglus an ir:ivenfu-y o,f, parts and S R poebh
supplies. In other words we will stake you uring the firs
'Ahp' :ymoxssn NEVER MADE BEFORE 'BY RADIO-TELEVISION "“°'.‘”.‘ o 7D g’ sk
Y ING ORGANIZATION. Under raining period.
the RTS Busimess Plan you receive: !1?0&!”:!1”0?7 AsvcEN';!EOOI' KEEP YOUR PRESENT

v ww

= LOS ANGELES 37, CALIFORNIA JOB. TRAINING TAKES
3. An electric gign for 6. Plans for shop ’
the shap frant. arrangement, PLACE IN YOUR OWN
2. comnleu l,lborattory 7. ::nructiton; on how (@‘ HOME, IN YOUR
of test equipment. g0 into business. My
3. Letterheads, calling 8. Continucus consul- Est. 1922 4 SPARE TIME!
| cards, repair tickets, tation ard help,
etc. P. The right to use e
4. Basic inventary of RTS Seal of e o
tubes, parts, Approval, and the
supplies, RTS5 Credo. 2
8, Complete advertising 10. The right to use i
and promotional the Famoaus.
material. Trade Mark.

RADIO-TELEVISION TRAINING SCHOOL
= =’:'—-:'—ll 5100 $. Vermont Avenue. Dept. PE 127
BUSINESS Los Angeles 37, Calitornia

PLAN
SAMPLE
LESSON

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

| Radio-Television O Industrial Electronics
{
1

(Automation)

RTS' Membership in The

Name - Ag
Association of Home Study
Schools is your assurance of Address
Reliability, Intagrity, and
Quality of Traiming. City & State
300

—— i i — —— L i A A —— —— tn—es
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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 Kkits
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 Kkits and com-
ponents for the POP’tronics readers with
that particular passion.

Newark (223 W. Madison St., Chicago 6,
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. —{30—

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. Interestad?
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 details.

Electronic Applications Division

SONOTONE?® CORPORATION E ADDRESS

Dept. LG-127, ELMSFORD, N. Y.

28

NAME

CITY ZONE STATE

LG-127
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BUILD 16 RADIO

CIRCUITS AT HOME

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

$

* No Knowledge of Radio Necessary
* NoAdditionalParts or Tools Needed
% Excellent Background for TY

* SIGNAL INJECTOR * School Inguiries Invited

% CODE OSGCILLATOR * Attractively Gift Packed

WHAT THE "EDU-KIT" OFFERS YOU

The ‘‘Edu-Kit'' offers You an outstanding PFACTICAL HOME RADIO COURSE at a
rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making
use of the most medern methods of home training. You will tearn radio theory, tonstruc-
tion practice and servicing.

You will learn haw to build radios, using régular schematics; how to wire and soider in
a professional manmer; how to service radios. YQu will work with the standard type of
punched metal chaxsis as well as_the latest development of Printed Circuit chassis.

You will learn the basic principlcs of radio. You will construct,
RF and AF amplifiers and oscittators, detectors, rectifiers, test equipment.
and practice code, using the Progressive Code Dscillator. You will learn and practice
trouble-shooting, u.ing the Progressive Signal Traser. Progressive Signal Injector. Frogres-
sive Dynamic Radio & Electronics Tester & the &cCompanying instructional material

i A Practical Hom
Now Includes

% TRANSMITTER

% SIGNAL TRAGCER

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. ou will buiid 16 Receiver, Transmitter. Code Oscillator, Signal
Tracer and Signal Injector circuits, and learn how to operate them. You will reccive an
excellent backgrouwmd for Television.

Absolutely no previous knowledge of radio or science is required. The ‘‘Edu-Kit'' is the
product of many ysars of teaching and engineering experience. The '"Edu-Kit'' will pro-

vide you with a basic education in Electronics and Radio, worth many times the Complete
price of $22.95. The Signal Tracer alone is warth more than the price of the entire Kit.

OR EVERYONE

THE KIT

You do not need the slightest background

ages and backarounds have successfully
used the “‘Edu-Kit'’ in more than 79 coun-
tries of the world. The “Edu-Kit’’ has been
carcfully designed, step by step, so that
yeu cannot make a mistake. The “Edu-

in radio or science. Whether you arc inter-
ested in Radio & E‘ectronics because you
want an interesting hobby. a well paying
business or a job with a future, you will find
the “Edu-Kit'' a worth-while investment. Kit'' aliows you to teach yourself at your
Many thousands of individuals of all own rate. No instructor is necessary.

. PROGRESSIVE TEACHING METHOD

The Progressive Radio '‘Edu-Kit”' is the foremost educational radio kit in the worid,
and is universally accepted as tiie standard in the ficld of electronics training. The ‘'Edu-
Kit'' uses the modern educational princinle of ‘‘Learn by Doing.’' Therefore you construct.
learn schematics, study theory. practice trouble-shooting-—all in a closcly integrated pro-
gram designed to provide an easily-learned. thorough and interesting background in radio.

You hegin by examining the various radio parfs of the ""Edu-Kit.”' You then learn the
function, theory anmd wiring of these parts. Then you build a simple radio. With this first
set you will fnjox Iistening to regular broadcast stations learn theory, practice testing
and trouble-shooting. en you build a more advanced radio, learn more advanced theory
and techniques. Gradually, in a progressive manner, and at your own rate. you will
find yourself constructing ‘more advanced multi-tube radio circuits, and d0ing work like a
professional Radio Tcechnician.

tncluded in the ‘‘Edu-K

course are sixtecn Receiver. Transmitier. Code. Osciliator.
Signal Tracer, and Signal Iajector clircuits. These are not unprofessional ‘’breadhoard’’
experiments, but genuine radio circuits, constructed by means of professional wiring
and soldering on metal chassis, plus the ncw method of radio construction known as
*iPrinted Circuitry.”” These circuits operate on your regutar AC or DC house current,

THE "EDU-KIT" ]S COMPLETE

You will recrive all parts and instructions nncessary ta build 16 different radio and
electronics circuit., each guaranteed to operate. Our Kits contain tubes, tube sockets,
variabte, electrolytic and paper dielectric condensers, resistors, tie strips, coils, hardware,
tubing, Punched metal chassis. Instruction Manuals. wire, solder. etc. .

tn addition. you receive Printed Circuit materials. including Printed Circuit chassis,
special tube sockets. hardware and instructions. You also receive a useful set of tools,
a professional_elect, soldering iron, and a sclf-powered Dynamic Radio & Electronics
Tester. The “Edu-K Also includes Code Instructions and the Progressive Code Oscillator.
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You
wilt also receive |essons for servicing with the Progressive Signal Tracer and the Proqres-
i Signal Injector, a High Fidelity Guide and a Quiz Book. You reccive all parts, toois,

sive
instructions, etc. Everything is yours to keep.

| PRINTED CIRCUITRY | |

At no Increase In price. the *'Edu-Kit'
now Includes Printed Clrcultry. You bulld
a Printed Clscuit Signat Injector, a
unlque serviclmg instrument that can de-
tect many Radio and TV troubles. This
revolutionary new technique of radio
construction is now becoming popular in l

1 Send “Edu-Kit" C.0.D

Name

commerclal radlo and TV sets.

A Printed Circult is a speclal insu-
lated chassis en which has heen depos-
ited a conducting material which takes
the place of wiring. The various parts
are merely plugged in and soldered to
terminals.

December, 1957
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FREE EXTRAS
SET OF TOOLS
SOLDERING IRON
ELECTRONIC TESTER

WRENCH ET

TESTER INSTRUCTION MAN
HIGH FIDELITY GUIDE
TELEVISION BOOK « RADIO
’ TROUBLE-SHOOTING BOOK
.

MEMBERSHIP IN RADIC-TV CLUB:
CONSULTATION SERVICE «
AMATEUR LICENSE TRAINING

|« PRINTED CIRCUITRY

PLIERS-CUTTERS » ALIGNMENT TOOL
S

uaL
QUIZZES

SERVICING LESSONS

You wili learn trouble-shooting and
servicing in a praogressive manner. You
will practice repairs on the sets that
you construct. You will learn symptoms
and causes of troubles in home, portable
and car radios. You will tearn how to
use the rotessional Signal Tracer, the
unique Signal Injector and the dynamic
Radio & Electronics Tester. While you
are learning in this practical way, you
will be able 0 do many a repair job for
your friends and neighbors, and charge
fees which will far exceed the price of
the *“"Edu-Kit.'' Qur Cansultation Service
will heln you with any technical probtems
you may have.

. of 25 Poplar PI., Water-

.. writes: | have repaired

several sets for my friends, and made
money. The ‘‘Edu-Kit” paid for itself. |
was reafdy to spend $24C for a Course,

but § found your ad and sent for your
Kit.**

Vvaler o, P. 0. Box 21, Magna.
‘“The Edu-Kits are wonderful. Here

Ben
Utah:
I am sending you the questions and also

the answers for them. |1 have been in
Radio for the last seven years. but like
to work with Radio Kits, and like to
build Radio Testing Equipment. | en-
joyed every minute | worked with the
different kits; the Signal Tracer works
fine. Also like to let you know that §
feel proud of becoming a member of your
Radio-Tv Club.'’

Rohert L. Shuff. 1534 Monroe Ave..
Huntingtan, W. Va “Thought | would
drop yon a few lines to say that § re-

cewved my Edu-Kit, and was rea'ly anaz-d
that such a bargain can be had at such
a low price. | have already started re-
pairing racios and phonographse. My
fricnds were really surnrised to see me
get into the swing of it so quickly.
Troubleshooting Tester that comes with
the Kit is really swell, and finds the
trouble, if there is any to be found.’

AD—-RECEIVE FREE. BONUS

RESISTOR. AND CONDENSER:KITS WORTH $7

1 Send ““Edu-Kit’ Postpaid. 1 enclose full payment of $22.95.
I will pay $22.95 vlus postage.
[J Send me FREE additional information deseribing '*Edu-Kit."

e r__'UNCONDITIONAL MONEY-BACK GUARANTEE™ — — 1
ORDER: DIRECT FROM
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knight-kit "Trans-Midge”
Transistor Receiver Kit

Tiny, cigarette-pack-size
1-transistor radio kit—fas-
Y-767 cinating to buiild. Covers
$045 the local 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-foltow instructions. (Ex-
ternal antenna required.) A won-
derful value. Shpg. wt., 8 oz.

Model Y-767. Netonly.......... $245
J-149. Headphones. 1Y 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

wnight-kit 5-Transistor
Superhet Portable Radio Kit

Handsome, easy-to-build
personal portable with
Y766 every ultra-modern design
$ 95 feature: 5 transistors (up
29 to 200 hours playing time

from 9v. battery supplied);
printed circuit for easy building; big
31" 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
ivory plastic case with handsome
gold trim; size only 7Y% x 3% x 13".
With all parts, transistors, battery
and instructions. Shpg. wt., 2 Ibs.

Model Y-766. Netonly........ $2995

Model

knight-kit 10-Circuit
Transistor Lab Kit

Sensational transistor
hobby kit! Assemble the
Y-299  basic parts once, then
$ 75 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

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

Model
Y-262

$]465

knight-kit 2-Transistor Pocket Radio Receiver Kit

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 3%

x 134" Shpg. wt., 1% ibs.

Model ¥-262. Netonly..............

SEE DOZENS OF OTHER GREAT knight-kits IN THE BIG 404-PAGE ALLIED 1958 CATALOG

.

Send for it

Get our 404.page 1958
Catalog featuring more
than S50 ALLIED KNIGHT-

KITS" Hi-Fi, Hobbyist,
Instrument and Ama-:
teur Kits. Send for it now.

oroer from ALLI ED RADIO 100~ western avE, CHICAGO 80, L.

30 Always say you saw it in—POPULAR ELECTRONICS

TRANSISTOR RADIO
RECEIVER KIT
¥-765 $3.95

*OCEAN HOPPER”
SW RECEIVER KIT
¥-740 $11.95

“RANGER” SUPERHET
BROADCAST RECEIVER
KIT. ¥-735 $17.25

**10-IN-ONE"
ELECTRONIC LAB KIT
Y-265 $12.65

WWW akhrerieanadiahictary com


www.americanradiohistory.com

6e7 THE mosT For YoUR money IN ALLIED knight-kits

EASIER TO BUILD becouse
KNIGHT-KIT “Step-ond-Chek"
instructions ore marvels of sim-
plicity —so easy ta follow!

LOWEST COST becouse
ALLIED'S giont buying power
brings you biggest sovings.
Sove most with KNIGHT-KITS!

knight-kit Transistorized
Code Practice Oscillator Kit

Advanced-design code
practice oscillator—ideal
¥-239 g5, beginners learning the
3395 code. Uses transistor cir-
cuit—operates for months
from a single penlight bat-
tery. Hasclear,crisp toneofapprox-
imately 500 cycles. Includes jacks
forheadphonetips: screwterminals
for key. Compact black bakelite
case with aluminum panel, only 2%
X 3% x 1%". 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 Ib.

Model ¥.239. Net only..... ..

Model

$395

interruption of
fight beam triggers
relay, to sound chime *
or bell, turn on
lights, etc.

ERRREIET
knight-kit Photo-Electronic
Relay Kit

Advanced-design, ultra-
sensitive photo-electronic
¥-702  rolay—build it yourseif and
5135[] save! Covers 250-ft. with
white light; 125-ft. with
““unseen’’ (red filter} light
(made available in Light Source Kit
listed below). Ideal as anncuncer,
counter, burglar alarm (can be set
toring beli continuously when beam
isbroken). Hundreds of uses. SPST
retay contacts. 6.3v. terminals pro-
vide power for accessories. 105.
120 v. 50-80 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.$6.75

Model

LATEST DESIGN—ecch ALLIED
KNIGHT-KIT incorporotes the
very lotest circuitry for top-
quolity perfarmonce!

© gata™ o

WS, =
knight-kit 2-Way
Intercom System Kit

Easy to build—ideal for
home or office. Consists of
Y¥-295 Master and Remote unit,
$ 75 each with press-to-talk
]4 switch. Remote can beleft
“open’ for switchless
answering and baby-sitting. In
‘‘closed’’ position, Remote is pri-
vate'’, but can be called and can
originate calis. High-gain 2-stage
amplifizr and 4" PM speakers. De-
livers full volume from only a whis-
per. With tubes and 50-ft. cable (up
to 20C ft. may be added). Antique
white finish. Size each unit, 434 x
6% x 4%". For 110-120 v. AC or
DC. Shpg. wt., 8 Ibs.
Model ¥-295. Net only.......$1475

Model

Moadel
Y-243

$'|595

volume.

............... .

knight-kit "“Space-Spanner” Bandswitching Receiver Kit

Thrilling 2-band receiver, easy to build, fun to operate—
a terrific value. Bandswitch selects exciting short wave

mcludmgforelgn broadcast,amateur,aircraft, pohceand
marine radio (6.5 to 17 mc), and standard broadcast.
Features highly sensitive regenerative circuit. Inciudes
built-in 4” PM speakerand beam-power output for strong
Headphone connectorsare 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.
50-60 cycle AC or DC. Shpg. wt.,
Model Y-243. Net Only ............

7 x 10 x 6”.
5 Ibs.

For 110-120 volt,

"6-IN-ONE"

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

December, 1957

BROADCASTER KIT

[EASY TERMS AVAILABLE |

PHONO OSCILLATOR XIT
Y-760 $5.85

WIRELESS

¥-705 $9.50

WWW akhrerieaniadiahictary com

FONGEY . Aea. 1 150 MORE knight-kits ON
ST 4Pa9 FOLLOWING PAGES

ELECTRONIC PHONO AMPLIFIER KIT
PHOTOELASH KIT Y-790 $9.45
Y-244 $28.50

3
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[T <88 Sensational All-New ALLIED knight-kit HI-Fl Equipment

everyone

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

— T T—— A

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

Only $3.99 hi.fi output tubes; frequency resonse, = 1 db, 20-
. ‘.!W" 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 possibie through use of exclusive
printed circuit switch and two printed circuit boards—no critical

- Styli i A :
X é,:'cm:xcc;‘i::z, ] wiring to do. With beautifully styled custom cabinet; 4 x 13 x 8".

o & Inputs for Every Signal Source Com{alete with cabinet, tubes, step-by-step instructions. Shpg.
o Full 18-Watts with Superb Specifications wt., 15 Ibs.

Model Y-786, 18-Watt Hi-Fi Amplifier Kit. Net only...... $399s

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.
3 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

Only $7.69 time-saving, error-free assembly; separate contin-
down uously variable Level and Loudness controis; 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, 1+ !4 db, 15-100,000 cps at full 30 watt level; distor-

sqnewbrintadiCircaitiSwilches tion—harmonic, 0.55% at 30 watts—IM, 0.74% at 20 watts;
) "‘"ee P""':d"c'e"“"'.%;{rds rumble filter switch; vaoriable damping. Output 8°a nd 16 ohms.
sHElinpulsieluliiEayalizetion) with cabinet, 4% x 15 x 15". Ready for casy, money-saving
= Full 30 Watts ¢ Custom Cobinet assembly. Shpg. wt., 32 Ibs.

Model Y-762. 30-Watt Hi-Fi Amplifier Kit. Nct only..... . $7695

knight-kit FM-AM Hi-Fi Tuner Kit

Modet 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
quieting on FM; 3 microvolts for 10 db signal-to-noise

ratio on AM. Features include: Inertia Flywheel Tun-

Only 34.99 ing for easy, accurate tuning; Automatic Frequency
down 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;

R e DT LR e built-in AM ferrite antenna. Ideal for use with KNIGHT-KIT

. ",Y‘;I’ See ,'!‘"."“9 'H.“F'. ;" e amplifiers above. Includes handsome, custom-styled case, 4 x .

. A‘:vcni:;' E’U'S‘{o:n s’;y;in;‘“"s 13 x 8”. Ready for easy assembly. Shpg. wt., 12 Ibs. b
Model ¥-787. FM-AM Hi-Fi Tuner Kit. Netonly........ .$4995

knight-kit 2-Way “"Ducted Port”’ Complete Speaker System Kit
BIG SAVINGS—assemble your own quality

Model Y.789 KNIGHT-KIT 2-Way Speaker System—it's easy!
Cabinet is pre-finished—you |ust assemble 7

34995 pieces, mount the speaker components and en-
joy rich Hi-Fi sound. Special Jensen-engineered

Only $4.99 down baffle features ‘‘ducted port™ construction to en-

hance bass response. Kit includes Jensen 12"
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 147,
Kit includes everything required for easy assem-
bly. Specify blonde or mahogany finish when

Tweeter

ﬁ ordering. Shpg. wt., 33 ibs.
Model Y-789. 2-Way Speaker System Kit.
|25 oct g Cottic) NEHON IV TR whs e bIRE AT o har o LLEY LY. $4995

oroer FRom ALLIED RADIQ 100~ western ave., CHIGAGO 80, ILL.
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knight-kit Defuxe 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-circuit boards for easy,
error-freg 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., 12% Ibs.

Model Y-754. Preamplifier Kit. Net only. ..... $3995

Model

Y-75S
.- 50

; Sl —iiP oy 44

E Ll T _— Only

; 4 “& % 34.45
\!j’%‘x N £l

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 prearmnp 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. Inciudes balance control, variable damping
control. Chrome-plated chassis; 64 x 14 x 9”. Ready
for easy assembly. Shpg. wt., 25 Ibs.

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

Y-759. Metal cover for above. Wt., 31bs...
- AT

W —
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); fiy-
wheel tuning; pre-adjusted RF coils; pre-aligned IF's;
cascode broad-band RF amplifier; drift-compensated
oscillator; illuminated fucite pointer. Sensitivity is 5
microvolts for 20 db of quieting across entire gand.
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. Net only.  $3895
TR T AT S

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

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

EASY TERMS AVAILABLE

All Ptices Net F. OB Chitago

December, 1957

i
!

ORDER

knight=kit TEST INSTRUMENTS:
GET TOP VALUES LIKE THESE

VOLT-OHMMETER KIT

Low-cost 38-range VOM—
exceptional for quality. Fea-
tures 44" meter; 1% preci.
sion resistors. Ranges: AC,
DC and output volits, 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, 63 x 5% x 43,". Easy
to assemble. Complete with
all parts, including battery
and test leads. Shpg. wt.,
3 Ibs.

Model ¥-128. Net......

knight=kit VACUUM TUBE
VOLTMETER KIT

Printed circuit board for
easy wiring. Easy-to-read
45" 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; 1-1C-100-1000 megs;
db scale, —10 to +5. 73 x
5% x 4%¢". Shpg. wt., 7 Ibs.

Model Y-125. Net $2495

Model
Y-125

5241

See our 1958 Catalog for the complete line of

KNIGHT-KIT Test Instruments, 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.

e L

ALLIED RADIO

ALLIED RADIO CORP., Dep!. 19-M7
100 N. Western Ave., Chicago 80, Hi.

Ship me the following KNIGHT-KITS:

FROM

knight-kit 1000 OHMS /VOLT

OUR
37th
YEAR

Quantity Model Description

enclosed. For parcel post, include postage (exp
shipped collect).

23

[ Send FREE 1958 ALLIED 404-Page Catalog

ress is

Zcne State

WWW._amerdcearadioRistery com
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7_——)}) / TWIST THIS WAY. .
—_—] /) p. {
S A
A low-cost
L
. { s
h-use gift '
1
= FOR
¢ HOBBYISTS
HAMS AND‘ "::;I\"‘—‘srovrn wiLL Gezmsunzm
EXPERIMENTERS - ALLCBETTER TWIST This
WAY NOWw,
"""" HI-FI FANS X ‘
«
<
TRE UNION OUGHTA PROTECT,
US FROM HUSBANDS
MODEL
8100K d
i “‘(v‘ \‘
| ‘ﬂ !
SOLDERING KIT i
< i !
Here's a gift that means quick, expert T A T
soldering . . . even for an amateur. The a2\ s S /1@
Weller Soldering Gun heats instantly, ) o _v;:‘;;;_—,—d’
has fingertip “‘on-off”’ control and dual ) e
spptlights. Gual"anteed. for 1 year. a8 2 e ien_m .-
Gift packaged kit also includes clean- XS xtown vou were anvecr-
ing brush, soldering tool and solder. J HOULDNT OF wwiﬁib_
Professional Soldering : 1
Guns up to 275 watts— $l35°
list and vp
Heavy-Duty Soldering 95 % /A
Kit in Metal Case— $l4 tist ‘ NG e l yd/l
Order for Christmas from your electronic parts distributor . v | T . 7~ [
WELLER ELECTRIC CORPORATION RER- - ‘e 2 +
601 Stone’s Crossing Road, Easton, Pa. ! e - == 185 ) MOLLAR
34 Always say you saw it in—POPULAR ELECTRONICS
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" SENDFOR T

electronics, ",
servicing, ' ¢

~

.% ¥4 Frf Pay-as-you-learn. You need pay for only one
Q 4 ny:f‘ ’ study group at a time. Practical work with

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

|

i |
RCA INSTITUTES, INC. | i |

|

|

|

In Canada—RCA Victor Company, Ltd.,

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

e W e s e e e e e —— 7
I RCA Institutes, Inc.,, Home Study Dept. PE-127 |
350 West Fourth Street, New York 14, N. Y, ]
Without obligation, send me FREE 52 page CATALOG on Home |
Study Courses in Rodio, Television and Color TV. No Salesman will call. I

INOM B/ v avawe s 4he ot 8 8 o4 ‘P|‘a’o’s; Pnnl ...................... '

AT OS8 / 8w wimers b o i o B a 1ol esar b SR ek e s e 8 B om0 ey o I

Gty s SR PO e Towrunaes B o Zone.... State............. 1

KOREAN VETSI Enter discharge date______ :

5001 Cote de Liesse Rd., Montreal 9, Que. ;______I:°:T"'_Pf_":'f’°_"ﬂp_m':ri ______ !
35
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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 $34.95 - (FED. EX,
Wired and Tested 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 KC401 Less Cage $46.00

Wired and Tested 64.95

el

274& STEREOPHONIC KITS

AM/FM
STEREOPHONIC

TUNER WITH

WIRED FM

0 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

’; (A E |
P00,

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 KB403 Less Cage $ 8250

Wired and Tested 109.50

For fu!l details, see your-local-dealer or write

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

A st
A - a

'TECHNIQUES

/ 21PN

7 ctrsstirerseciss
sttt

e, §
““d
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 he 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

XTAL DIODE
E a— TRANSISTOR

Z-'DF-)

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 !

RAYTHEON

ou should have VO lUM E H of the

TRANSISTOR
APPLICATIONS BOOK

tra ns‘ﬁi“'sfd”f
applications

ALL NEW CIRCUITS

RECEIVERS = AMPLIFIERS
SERVI UIPMENT * GADGETS |

PRICE o"’

Application secti

HAM GEAR » SERVICE EQ

P e

Volume 1I 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, illusirations 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

Ercellence in éafed 20rlcd

il

useful transistorized gadgets,

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

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

RAYTHEON MANUFACTURING COMPANY
Receiving and Cathode Ray Tube Operations
Newton 58, Massachusetts

December, [957
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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.A.C.

BLOCK STRAIGHTENS BENT LEADS
To straighten the bent pigtail leads of

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-

capacitors or resistors, lay the wire lead

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
unlimited opXortunities for high 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 iree
booklet . ., no obligation.

(Continued on page 109)

—=—=———e——MAIL TODAY———————

l Please mail immediately this free booklet without obligation

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

BAILEY TECHNICAL SCHOOLS

1625 S. Grand ¢ St. Lovuls 4, Mo,

|
:
VETERAN APPROVED |
|
|
|
|
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Yours to Enjoy

EleéthoYoree”

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—

(Capacity 20 watts; peak 40 watts)

]JIIlTT"

W ’M:X
J.*‘J(‘HH_A Fﬂﬁ

wx F23

RESPONSE IN 03

Lo

CURVE
m
1 ARISTOCRAT

| [ \ [ 1]
[
H ! [ ,| 14 enclosure
o

r ou m‘:v IN CYCLES Pu SECOuD

——
§ S —
===

—

|: IMPEDANCE

ntQU[hCV N CVCL[S PER 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.

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 diﬁicult to attain, very-low. frequencies.

HL H JZZUL‘ D-stlo'?non
jr FHHH H e

Intermodulatlon 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.

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
4% evenly throughout the

T entire listening area,
POLAR CURVE and at all frequencies,
3 discreet frequencies too!

0000000000 COCOIOCOIOIOSOOOIOSNPIOPOOOTOTOS

ElechoYores

ELECTRO-VOICE, INC. BUCHANAN, MICHIGAN

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
baffle board.

Q0000000 QRCCOPOCOCOCOPOPOCPOCPOOPOPOQOIOPONOPOPOPOPOQOPPOPOPQPOICOPOIOTIPOTIGOIOTTOTODO
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SAVES YOU

TEST INSTRUMENT & HI-FI COSTS

FREE

LATEST

CATALOG
50% on your

50 KITS & WIRED MODELS to choose from!

Home, car, TV,

NEWL
REDI-TESTER

KIT $12.9§
WIRED $15.95

?&u build E

#540

§°° PUSH-PULL
| SCOPE #428
KIT $44.95
? 09 QQ.] WIRED $79.95

o Lowest.priced

U9

appliance repairs:

owpvo'esslona( Scope

VACUUM TUBE
VOLTMETER
#n
KIT $25.95
WIRED $39.95

= NEWI (OLOR &
N ) | BLACK-8-WHITE
S-MC TV
SCOPE #4640
KIT $79.95
WIRED $129.50

gE/COg

33-00 NORTHERN BLVD.
LONG ISLAND CITY 1, N. Y.

Show me HOW TO SAVE 50% on Laboratory Preci-
sion test instruments & Hi-Fi.
name of neighborhood EICO Distributer.

Send FREE catalog &
PE-12

YTVM

{pot. pend.)
KIT $29.95
WIRED $49.9§

O ITS in one evémng buf:they last
a LIFETIME! OVER 1 MILLION in use today!

TUBE TESTER 425
KIT $34.95  WIRED $49.95

NEW! PEAK-10-PEAK

#232 & UNI-PROBE

1000 Ohms/Volt
MULTIMETER

#536

KIT $12.90
WIRED $14.90

Hess

Foas v
‘ ",0 NEW! DYNAMIC

ceas o | CONDUCTANCE
‘v@'ﬂéﬁ, G515
PenggemEel]  TUBE ¢
TRANSISTOR TESTER

KIT $69.95 WIRED $109.95

NEW) = 2
RE-AF SIGNAL | C2A) ;’
GENERATOR 324 ’99 9]

(150 ke to 435 mcl)
KIT $26.95 WIRED $39.95

S S

TV-FM SWEEP

GENERATOR
#3160

WIRED $49.95

K1Y $34.95

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

1000 Ohms/Volt
MULTIMETER
#556
{4%2"" METER)
KIT $16.90
WIRED $23.50

R
BATTERY
RELIMINATOR

CHARGER &

KIT $29.95

WIRED $38.95

HIGHEST QUA

,w‘

o

R-C BRIDGE & R-C-L
COMPARATOR #9508
KIT $19,95 WIRED $29.95

LITY HI-Fl

Test radio, hearinf
flashlight, photo-fl
electronic equipment
batteries:

BATTERY TESTER
Hs84

- -

KIT $9.95 WIRED $12.95

2id)
ash,

RETMA Res. Sub.

A Box #1100

@" KIT $5.95 WIRED $9.95

RETMA Cop. Sub.
Box #1120

WIRED $9.95

a_?
KIT $5.9§

only from

at the lowest prices...

NTEGRATED AMPLIFIER

1
ZHF20
KIT $49.95 WIRED $79.95

INTEGRATED AMPLIFIER
= HF52
KIT $69.95 WIRED $109.95

NEWI
NEW 60-WATT
| _L.!;g!:r—ﬂfaj MASTER Ultre Uineor
EAPLTER, 3 rse Lo Begid
NEW! FM TUNER #HFT90 PREAMPLIFIER =HF rioeurty. |different
KIT, less caver: $39.95* | KIT $24.95 WIRED $37.95 —owen anrLinier |& berter!
WIRED, less cover: $65.95*% with Power Supply: SREG0 with ACRO 10-330 OUTPUT XFMR
Cover: $3.95 *excise tax incl. KIT $29.95 WIRED $44.95 it $72.95 WIRED §99.95
P‘ HEW)
NEwW! Ul COMPLETE with
I 20-WATT } NEw! 19 @ 2 2 FACTORY-BULLT |/
} lU""l- 0 LEs - ; so-mﬁ? CABINET-2-waY ||
o ] g F
Williomson- type Py Linear | NEW! 12-WATT Williamson- s""s'":':";:‘r:l

type INTEGRATED AMPLE-
FIER ZHF12

KIT $34.95 WIRED $57.95

$39.98
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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 espccially 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’’

throbbing guitar

By FRANX 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-

J2
l
{:.'J

INPUT

QUTPUT

Cl, C2, C3, C5—0.05-ufd., 200-volt, metalized
paper capacitor

C4a/C4b  20/20-ufd., 150-volt, dua] electrolytic
capacitor

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

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

CH1—3.5-henry, 50-ma. filter choke

J1, ]2—Miniature phono jack

R1, R4, R7, R8, R10-—220,000-ohm, V2-watt resis-
tor

R2, R6--100,000-0hm, Va-watt resistor

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

R5—10,000-ohm, V4-watt resistor

R9—3.9-megohm, Va-watt resistor

PARTS LIST

LINE PLUG

R11-—500.000-0ohm potentiometer (Depth control)

R12-—27,000-0ohm, s-watt resistor

R13-—560-0hm, V-watt resistor

R14—47.,000-ohm, Y2-watt resistor

R15—470,000-0hm, Y,-watt resistor

S1-—S.p.s.t. switch {on Depth control)

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

T1—Miniature power transformer, 125 volts at
15 ma., 6.3 volts at 0.6 amp. (Stancor PS-84195)

VI1—Type 12AX7 tube

V2--Type 12AU7A tube

1—Miniature amplifier foundation chassis or
equivalent (see text)

1-—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 filler capacitors
so that the filters are tight to
their metal mounting plates.

& D 4
caal+ 220K
ZOUMI— R6 iER7
2w e = 100K'3 220K e S~ — - i e s e
e ¢ : hacr Ji
i . &
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05utd, 2 B
R2 3 oEPTM S z
1 IOOK:E
2 ]F : =
3220k § g3 =
] 3%, 3
944
I 2382 5 e
= ]
74 Schematic and pictorial at
s left show the simplicity of the

vibrato construction. If your
amplifier tends to "thump'
at vibrato frequency, try a
lower value capacitor for C7.

H7V.AC..
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MUSICAL.
INSTRUMENT
PICKUP

(CONTACT MICROPHONE ETC)

E—231

VIBRATO

UNIT

OUT

it

|}

I

1

T§L— — AMPLIFIER

Ler— AN
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 60-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
to be inserted or connected between the
musical instrument and its amplifier. All
vou 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 I
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 R4 in three RC sec-
tions to obtain feedback in the proper phase to produce |
oscitlations. 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 Rate or speed control of the vibrate.
V'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 buffer 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, ¥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 resuit 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 I
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. T1, and a miniature selenium rec-
tifier, SR1, more than meet the requirement. |

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
12AU7 in the modulator socket, and not vice-
versa. Check interconnecting cables for a poor
solder joint or broken wire.

Distortion: Most, if not all, vibrates cause a
certain amount of distortion. However, the ef- |
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.

L e L e e e e

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.

* 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 irom 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 sgirit 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
ol 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 nperate independ-
ently, a flasher button and a separate
transformer are the bhest combination.
And, fortunately, there are suitable trans-
formers available which may be purchased
in lots of three at a price comparable to

December, 1957

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 bkell 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 hefore 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 33" 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 %7,

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 1%".
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.

FLASHER
BUTTON

{

o

HrTVAC

i

BUTTON
PRI %

TPowER SuPPLY
BILL OF MATERIALS

L1, L2, L3—Solenoid (see text)

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

S1—S.p.s.t. toggle switch

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

3—Flasher buttons

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

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

3—Small hand bells (see text)

3—Pieces of 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, etc.

—————

]
!

BELL UNIT

46

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
1L" holes through the bells on one side,
near the top, so that a piece of light bulb
socket chain will pass through hole freely.
Before securing the bells to the wood base,
drill 93." 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 14”
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 32” 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 heen 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
hulb 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
1" 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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brackets on one transformer.

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

into the solenoid.

R e - N =

‘Side view of flasher button as  Completed solenoid plunger with bell clapper secured to end of
it is held between spring brass  chain.

Clapper may be removed easily to allow plunger to be inserted

Note how length can be varied by nut and washer.

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 {lasher 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—

December, 1957
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' R.H. BRASS MACHINE
C B SCREW, 6-32,1%" CENTER PUNCH
WIND WITH I8 LONG
WEUCATED e
1
«—— MAGNET WIRE R
cuseen Y %" FLASHER BUTTON
- s, A
2. =% FLASHER
BUTTON
BRACKET
6 REQUIRED
SHAPE TO FIT INTO
4 SOFT TERRNAL STRIP ON
STEEL TRANSFORMER
T ROG
s e A
7" DIA
SPRING BRASS
A e PIECES SOLDERED
S TO END OF BELL
LUNGER 9 CLAPPER
3 REQUIRED
COIL_FORM SECURING BELL CLAPPER
3 REQUIRED TO SOCKET CHAIN

4 WIRE CABLE
T0
TRANSFORMERS

CARDBOARD FACE

B8ELLS MOUNTED ON BOTTOM OF
80X CONTAINLING SOLENOIDS AND

Dimensions of various pieces.

—~~Y," HOLES FOR ADJUSTING
PLUNGERS AND VENTILATION

~— SHEET METAL
B8CX
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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
kept.

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 fraction of a degree

RADIATION
DETECTOR

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 being made both
cheaper and better. 30

[eg=ee RECORDER

RADIATION
SOURCE

Diagram above shows how rays from AccuRay gauge the thickness of a sheet
When a variation occurs, adjustment is automatically made.

of material.
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Circuits "¢

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
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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
contrals. Tube and tubeless types with
diodes are shown.

These modules can be made up of smal-
ler units. For example, several resistors
and cezpacitors 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 PorPULAR ELECTRONICS, p. 72).

(Figures 1-5 appear on pages 50 and 51)
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50

Cartoons by Glueckstein (above) and Rodrigues (right)

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 youw 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 ke.) 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 mec. 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 mc. RCA is currently offering the high-
est frequency triode transistor, the 2N384;

A this is a p-n-p unit with cutoff
k%4 frequency of 100 me. which

ssizs00ure.  MAy be used as an oscil-
H lator up to 250 mec.

- Cla
P~ 365 uptd.

Y 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 me. in a common base
amplifier circuit. It provides unity gain at
250 mec.

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 mc., 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

I MEG.

.R8

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

TO"HOT WIRE"OF
ELECTRIC FENCE
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Coils L1 and L2 are Miller
Types 2000 and 2020 re- 0y
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 72 (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
122 for details on all of these units.

Lafayette Radio. See page
volume control RS8, 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 Argonnc AR-100.)

Base bias for the first stage is supplied
by voltage divider R1-R2, operating in con-
Junction with emitter resistor R/, bypassed
by C5. Base bias for the second stage is
supplied by voltage divider R5-RE6 and emit-
ter resistor R7, bypassed by C7. Ré6 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, B/
(such as a Burgess Type Z4).

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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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 (Cra/C1b). All
resistors are ¥%-watt units, while all fixed
capacitors may be small disc ceramics or
paper tubulars.

It you assemble one of these receivers, be
sure to keep your lavout as “clean” as pos-
sible, with all signal leads short and direct.
Watch the battery polarity . . . remember
that the 2N94 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
(L1) through a 200-uufd.
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 ke. Adjust the oscil-
lator trimmer capacitor (across C1b) for
tracking at the high-frequency end of the
dial {around 1500 kc.) and the padder ca-
pacitor (C2) and oscillator ‘slug” (in L2)
for tracking at the low-frequency end of
the band (about 600 kc.), “rocking” the tun-
ing capacitor as you do so. If an antenna
trimmer capacitor is provided (across Cia),
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)

53

WWW._ amerieaniadiahistory com


www.americanradiohistory.com

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.

ITH 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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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 collecter and
base leads of each transistor to prevent
shorts to other compenents 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
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By HOMER L. DAVIDSON

Transistorized tracer

avoids noise problems

of most older models

CK722
o3% e SPKR
s
’ feot o “38
- 3
J1 10pfd, Sy
> 12K L
=
PARTS LIST
Bl—6-volt midget battery (RCA VS068) F6-—47,000-okhm, Yo-watt carbon resistor
Cl, C2, C3—10-ufd., 50-volt elec. capacitor H7—220.000-ohm, l%-wait carbon resistor
J1—Chassis-mounting microphone connector RB-—270,000-ohm, V;-watt carbon resistor
(Amphenol 75-PC1M) S1—S.p.s.t. switch (on B4}
J2—Phono jack {RCA type) TRI, TR2, TR3-—-CK722 tranmsistor {Raytheon)
R1—12,000-ohm, Y,-wait carbon resistor TR4—2N255 transistor (CBS)
R2—120,000-0hm, Y5-watt carbon resistor Spkr.—4"” PM speaker, 45-ohm voice coil
R3—20,000-ohm, Vs-watt carbon resistor (Operadio—DuKane Corp., St. Charles, I11.)
R4—15,000-chkm volume control 1—7" x §" x 3" aluminum chassis with back
R5—100.000-ohm, Y2-watt carbon resistor plate (Bud AC-429)

December, 1957
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I 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
the 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 15,000-0hm volume control, R4. A phono jack
(J2) installed 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 bhoth TR3 and the output stage,
TR4. The collector of TR3 is tied directly to the 6-volt
power supply. As the output impedance of a 2N25§
transistor is approximately 48 ohms, a 45-ohm voice
coil speaker provides the proper collector ioad.

P — et — —— — i ——— ———

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 R} 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-

[OOUd, o e e e e
TEST l\ e ® g §
PROD

SHIELDED CABLE MIC.
IN34 CONNECTOR

INPUT

ALLIGATOR
cLIP

DETECTOR PROBE

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 PUZZLE 7 T
By Arthur L. Branch

ACROSS 8

1 Multiple of the fundamental fre-
quency.

9 Types of tubes used as detectors.

Rectifier output current: Abbr.

To make a curve (graphically).

Chemical symbol for cobalt.

Resistance unit.

Suffix denoting one who does.

Unit of time: Abbr.

Exclamation.

Charge developed in a vacuum

tube.

A short circuit may be caused by

16

0

13

20 21 22 23

a PR __in the wires.
Sick.

Middle Eastern country: Abbr.
Chapter: Abbr.
Snake-like fish.
The: Fr.
Effective

24

27
a.c. voltage equals
e - mean - square
voltage.
Continent: Abbr.
Kind of bird.
Devices used to pick up radic
signals.

32

36
DOWN

Public notice.

25 26

28 29 30 31

33 34 35

37

Tear.

A burrowing animal.
Scents.

Total profit.

38

Exists.

Fuss.

Part of a transformer.
Stored electrical energy.
Periodic changes in
values.

Conductance unit.

Like.

The correct formula for

-—
NOBNTOBWN

tive reactance
23 Beverage.

24
25

1
14 current

16
20
22

56

induc- 31

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

Part of a loudspeaker.

Relation of the current to the

XL 27FL. voltage in an inductive circuit.

33 Rodent.

34 2000 pounds.

36 Practical nurse: Abbr.

37 Cathode-ray tube's pin connec-
tion: Abbr.

{See page 117 for solution)
POPULAR ELECTRONICS
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cﬁlloscope-ﬁ'aces

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-
scr wants to clinch his sales pitch with
scme 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 because 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 s taken into the field.

December, 1957
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0 0

INPUT OUTPUT

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 (requency, 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. Vo« Vu Ny
/ N
I\ [ \
_—
~
\_ A; \k ‘7
Fig. 2. Scope patterns cre-
ated by an r.f. stage in the A B
hookup described in Fig. I:
(a) without frequency multi-
plication; (b} with frequency Vs ‘ \‘ V/
doubling; {c) with frequency [ \ / /""\\
tripling; (d) with frequency [ o — \ I AN v 4 \
quadrupling. These patterns < > P
provide a quick check for ’>--< ( J)
frequency multiplier stages. \ ) (> ﬂ)
-
-
\ / \ P /
\. 7\
C D

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,

58

pattern which is formed when two signals
of different frequencies are applied to the
vertical and horizontal plates of the tube.
(See Popurar 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 r.f. on the 'scope screen are shown here for three different
cases: (a) no modulation; (b} 50% modulation, and (¢) 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
madulation of stations that he hears. If
precise checking isn’t necessary, 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 te the horizontal in-

Vi ™\
/4 \ / \
! Fig. 4. The trapezoidal pat-
i tern of r.f. jsllf appeabrs with:
1 a) no modulation, 50%
\ I \ il I Sno)dulafion. ic) l00£/° )modﬁ-
\L / ‘/ lation, and (d). overmodula-
N 7/ 1/ tion of the carrier frequency.
A B
AN AT
/|l \ / |
[ A\ AR \
i L I
AL i
ot o1/
Nt T/
N rd N prd
C D
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100K Eel} l{ufd.

N

RECEIVER LAST LF. 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

L 2
— TANK'

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 shiclding as possible.
And don’t jump at conclusions. You will sec
a good many ‘“queer” traces during your
first investigations but, with growing cx-
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. -{3j—
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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, %4”
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 4" 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 1s
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 holt 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 usc a
hacksaw. Then remove the hardware from
an Amphenol 75-PC1M 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

62

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 %" 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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Do You Have a

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
Jjust 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 offf;xder when it tomes to causing in-
terference,” he explaifled. “A dirty com-
mutator ,aggxa.yat.esmtht; slight arcing in-
herent in these motors.? Selecting a piece
of fine sandpa he began polishing the
commutator, ‘W

“Why sand aper" > I asked.
emery clath 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 ?”’
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he an-

05 TO .ipfd.
AFPLIANCE CORD 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-ufd. 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

€1,62=.5 TO Iytd.

Ciz.5 TO Iytd.

C€2:.02ytd. 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
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GROUND LEaD

Ct=.5pfd.

€2:.05 pfd.

LI,L2: 18FT. 420
ENAM.WIRE _
WOUND ON %,
FORM, SINGLE
OR MULTIPLE
LAYER.

NOTE: FOR APPLIANCES
T oRAw

INCREASE WIRE
i i LA e M TR SIZE ACCOROINGLY.

SHIELDING
CHOKE TYWPE FILTER FOR SEVIIE INTERFERENCE

FILTER NEED NOT
BE CONNECTED TO
EARTH GROUND. BOND
FILTER TO APPLIANCE
FRAME THROUGH A
05pfd. CAPACITOR

(9] R‘ggucz SHOCK

LKEEP SHORT A4S 30SSIBLE

INSTALLATION AT SOURCE OF NTERFERENCE

© £2,03,04':.005pd. MICA
CAPACITORS

L2230 TURNS #i2 ENAM.
WIRE ON %" FORM.

-
>
-~

820 FILTER SHIELD TO
TRANSMITTER SHIELD.

SHIELJING
AS £ TRANSMIDTER FOWSX LINE FILTER

A choke will help stubborn cases of
power line interference {abave.) Wind
the inductor on a 34”-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 kanged as Jim Nelson
popped into the garage. Jim, a teen-ager
interested in electronics instead of hot
rods, spent zll the time he could hanging
arcund 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 l‘ne to your trans-

December, 1957
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SOURCES OF POWER LINE INTERFERENCE

Small Brush or Interrupter Type Motors
(rezors, sewing machines, griaders, etc.)

Jymptom: Light buzzing ncise, all frequencies;
dots and light zars in TV picture.
Capacitor filter installed in motor
housing, or plug-in filter at conven-
ience outlet.

Cure:

Large Brush Motors (power tools, vacuum
cleaners, etc.)

Symptom: Moderate to sevare interference, all

frequencies; light to heavy horizon-
tal bars in TV picture.
Clean brushes eénd commutator,
check motor condition; install heavy-
duty capacitor Tltar in the motor
housing.

Cure:

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

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

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

Cure:

Oil Furnace

Symptom: Moderate to severe interference in
radio and TV.
Check furnace motor; check and
clean relay points; install induction
{choke) type filter on ignitor.

Cure:

Blowers, Air Conditioners (belt-driven units)

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

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

Cure:

Office Equipment (cash registers, adding ma-
chines, ete.)

Symptom: Moderate to sevare interference at
all frequencies.
Install choke type filter in power
cord as near source of interference
as possible.

Cure:

TG
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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.

TOY TRAIN TRANSFORMER

DUAL .05x.05
e——— BATHTUB CAPACITOR

TO TRAIN

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.

66

POLARIZED
PLUG

(WL I8P~ haps"

POL ARIZED SOCKET

METAL RECEPTACLE BOX
FUSED OUTLET AND FILTER FOR EXTENSION CORQS

Fused outlets give protection if fil-
ter capacitor shorts. Ideal with ex-
tension cords, fused polarized out-
lets {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 be mounted
in any type ol 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 be bonded
to the device being filtered.”

“Any possibility 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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ELECIRONICS— L. 957

3

C-r19—POP,

¢

(AREXEXR) ERRRRERE.

; By HARVEY POLLACK

Completed calibrator is seen
above. The 100-ke. crystal, 6BAb
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.

P
~ { Mark That Frequency

How to use a printed-circuit crystal calibrator to

INY 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-mc. 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-kc. xtal is extra—but you may
have one in the junk box that would do
nicely.

Unpack the parts carefully when you

December, 1957

simplify short-wave listening

receive the Kkit, and cheek 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 cennection between (he
220,000-0hm resistor and the OUT terminal. However, this
is no problem. After the 470-gufd. capacitor is installed,
the onlv small tubular capacitor left is the unmarked one.
All the other markings are clear

Note that the circuit diagram accorapanying the Petersen
100-ke. crystal is not the schemalic of the printed circuit.

67
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Plug the 6BA6 tube and 100-ke. crystal into print-
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 56" 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

100 KC.
OSCILLATOR RECEIVER
aJ
|>'E
o :
¢ d5 % a8
@ u O + ~N o
o??m VIO

binding post. Drill and grommet a 3"
hole about 1” 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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tube in your receiver is grounded, no
RECEIVER
_____ —_ _TRANS.
{OOKC. O (SEE TEXT)
OSCILLATOR 3] I i
S | i 59
o i ! t v>":g
2458 = ! I ag2es |2
G w O + | -NozZ Jo
2399 | oTZf 909
P N

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 leads 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-8190)
is required for proper operation.

Connect the 100-kc. 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 mec, 10.0 mc, 15.0
me.). Listen for ‘“ticks” separated by pre-
cise 1-second intervals.

With your BFO off, you should be able
to hear a beat-note between the harmonic
of the 100-ke. 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!

POPULAR ELECTRONICS
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The Mysterious EEG—And You

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 auto 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.

December, 1957
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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 ala2rtness 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 draps after one-
:and-a-half hours of steady “driving.”

lo: WWW_akmetrieaniadiahictary com
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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 77 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

\l+—WIRE CONTACT (POS))

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 #a., 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
—Willium I. Orr

higher voltage.

MOIST PAPER
@COIN

-H+ o

BLy LE ® " I

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-pufd. 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. Qe <O TO DETECTOR
_\
365pptd.
Lt TAP OUTPUT
GND. O —0 oro GROUND

F DETECTOR

70

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 %" long. The capacitor is
held by a 1%4” x 2" picce 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 4” 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 2" very conveni-
ent in this case. —Art Trauffer

POPULAR ELECTRONICS
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QU|et|ng

J Fluorescent
interierence

CCASIONALLY vou 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  ecquce and cure of fluorescent
to do anything abomnt 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!

What Is the Noise? It's honest-to-good- By EUGENE F. CORIELL
ness radio interference by big-as-life radio it Col. USAF
waves—coming from the lamp itself. To y I,
add irsult to injury the graph on the next
page shows that tlhe “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 Locating a radio alangside
lamp, the making and breaking of the 2 fluprescent limp is ad"‘
mercury arc 120 times each second (double 3:9 hg tf“gifod Tdh:;:: a';’l
;llalet(lil(é-ct);‘glsbllzne frequency) is the cause of  y PIUE X TRTTC K rence
2 . wcribed in his article.

The noise heard is usually one of two de
types. First of all, thers is a sharp crack- |
ling noise heard at starting. Crackling is \
normal, and typical ©f ~he noise created by
almos: any switched drcuit; this we can
ignore. The second is -ne steady buzz (or

lamp noise
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Poths of r.f. noise
from lamp to radio or
amplifier: (1) direct
radiation, (2 a.c.
line radiation, and
3) a.c. line conduc-
tion of the noise.

FLUORESCENT
FIXTURE

ANT.

PHONO

AMPLIFIER OR
PREAMPLIFIER

@ @ @

RADIO

MmO

2

®

A.C.LINE

v
|
4

even sometimes a roar) heard when the
lamp 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.
Identify 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 FROM 40 WATT

FLUORESCENT

INTERFERENCE
BULB

ent areas of interfer-

ence. The 72" "Slim-

line,"" for example,
has a noise null at the

top of the broadcast
band and its noise

peak at about 5 mc.

--
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i
Pe——
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Graph courtesy of
General Electric Co.
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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) 1Install a new bulb. Older ones are
more likely to be noisy. If a new bulb is
not available, try one from another lamp.

(4) 1If 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 he 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 1o its shield.

December, 1957

chassis to a water pipe by a heavy wire.®
If you find that the externzl ground causes
mare 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 inferference can be elimi-
nated by simply replacing the starter {above}.

Difficuit cases require the installation of
a Flier mounted in the fizture itself (be-
low). This type of filter is most effective with
the line-conducted variety of interference.

the first preamp tube (12AX7, 12ATT7,
6SC7); if the old one is gassy, it may be
rectifying the r.f. “hash” to audibility.**
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 to each other at any point except the pipe.

** Gee “First Steps in Servicing Hi-Fi Equipment” in
Porurar 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 broadcasting 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-
vantages of transistor operation-—light
weight, ruggedness, low power require-

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 Kkitchen 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 tunes 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 2IN254 second i.f. amplifier, a 2N238

Heathkit Model XR-1

Transistor Receiver

first audio stage, and a pair of 2N185
transistors in a Class E push-pull audio
output stage. One diode serves as a second
detector and, in addition, suppiies the a.v.c.
control signal to the first i.f. amplifier;

The completed XR-1 mounted in its unbreakable
plastic case. It serves as a tabie madel or pertable.
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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 casier.

Actual assembly is broken down into
more or less independent stages, thus al-
lowing the builder to take an occasional

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-| 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. 30—
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Special Information on Radio, TV,

Radar and 'Nucleomcs

USING INDUCTORS

“l know what an inductor is—I think—
but I'm pretty hazy as to its use in i
electronic circuit. And while we’re talking
ubout 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 ol a coil, an inductor opposes current
rather than voltage changes, especially
when these variations occur at a high
frequency. This characteristic makes the

B fghosn—

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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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 inducter L into the
load, which may be any device that uses
direct current.

Since such a discharge wculd constitute
a sudden surge of current, the opposition
that inductor L offers to such an abrupt

-=
INPUT
A A a L OUTPUT
PN
6 8 OAD FILTERED

PULSATING
D.C.

Fig. 2. Filter smaofhes pulsahng dlrec’r current.

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 acdtion 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 1 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
I=_— 1
e HIGH
— FREQUENCY
ENERGY
# +
HIGH " 0.C
FREQUENCY -
OnLY 6
L
D.C. ONLY
Fig. 3. "L" blocks high frequency, "C" passes it.
7
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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 mc.). 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 millikenrys (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 cores

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

———
— S —
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- \
- .

~
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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 thc 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. $. patent
issued on the telephone was to commercial communication.

HITENSITY ASTIGMATIM §Cats Hium

M‘J ROEIK AL 20 IS B T

Scope ""Shadow-Screen”

The oscilloscope Shadow-Screen manu-
factured by Van-Dec 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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Open Sesame

Genie Lift-A-Dor (not 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.
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Make Those Noisy Tapes

The Splice of Life

By EUGENE GARNES

¢IPYHE 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.

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 onc
scene to another in the movies, is a form
of diagonal splice. It provides a smooth
transition point rather than an instantane-
ous onc. With a long diagonal cut, 12”7 or
s0, 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.

0
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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
might be better if you experi-
mented a few times with some
scraps of tape to achieve just
the right tachnique, 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 probably the most important in
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
groove of the cutting block. If you don't get a
perfect match, you might find that you're suffering
momentary loss of sound or sticking during play-
back, such as in {B) of Fig. I, at left. Or if the
diagonal cuts are out of line, as in {C), you may
get the same poor results. Now cut a piece of
splicing tape about two inches long and press the
sticky side down directly over the joint with the
ball of your thumb. Don't disturb the alignment
of the tapes as you press down. Also, make sure
the sides of the splicing tape are parallel to the
diagonal cut. With care, press the splicing tape
on firmly, working away from the center. Now pick
up the recording tape by the ends of the splicing
tape and place it on a flat surface. Again apply
firm pressure over the entire splice area to insure
that the tape edges are bonded to the adhesive.
Remove the recording tape in the same way, and
use scissors to trim off excess splicing tape, cutting
slightly into the recording to prevent future stick-
ing on the edge of the tape. Be careful not to
cut too far. And try to make the cut as even as
possible, so that it doesn't resemble Fig. 1{D).
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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 Forwerd 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
words of the phrase. After doing this a few times, we
get the feel of the phrase, with a pretty good idea as to
where to make the cut. By jcckeying the tape slowly,
the individual sounds that make up the words can be
recognized and the undesirable sound pin-pointed.

If theres a definite break between the wanted and
unwanted wounds, it should be easy to make a clean
vertical cut there. However, if the sounds run into cach
other, as in the case of *‘Ah, yes,” where there is no
perceptible break, we have to jockey the tape slowly to
determine where the *“Ah’ leaves off and the ‘‘yes”
begins. If it is difficult to locate the exact spot, it may
be wise to «ut a little on the “*Ah’ side. Then if that’s
not satisfactory on playback, you can peel the tape and
cut another 1/16-inch or so, resplice and check again.
until you get exactly what you want.

In the above case a diagona! splice is recommended,
since it will give a very rapid fade-in. This helps to
create an cfiect not unlike that of the veice, which
needs a fexw microseconds to reach full normal output
when starting from a quiet state. In editing excess
syllables, of course, the vertical splicc must be em-
ployed.

When nen-professional equipment not designed for
editing is used, the playback head may not be visible,
making it impossible to do close work. In such a case,
place a reference mark on the head cover, directly above
the head gzp, and work from that.

There are certain limitations. You can edit only
single-track tape, or dual track tape where only one
track has been recorded. Stereo tape can be spliced
provided that it is of the stacked-head type.

s e
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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-
tally 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 127 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 [4” 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,

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 segue, which
—if properly made according to the
preceding steps—will result in a smooth-
ness equal to the most skillful mechan-
ical seques 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
seque will last for just about two seconds.
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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 suflicient a.c. and d.c.

+
oo AN
PEAK
VALUE EFF
J VALUE
0
|
VALUE

ONE CYCLE
TIME

PEAK
VALUE

PEAK VALUE = 1.41 x EFFECTIVE VALUE

EFF, VALUE= Q.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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By HERB S. BRIER, W9EGQ
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SEE NEXT PAGE FOR
list of those who request help
in obtaining their ham licenses
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Figure 1 shows how a.c. peak and effec-
tive voltages differ. The part of the sine
curve ahove 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)

s

When Al, KN9IDZ, Fmshes an operahng 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 POPULxR 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 equlpment)

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 33,
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 Cunmngham (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. (Ccde)

Howard Messing, 458 Kingsland Ave., Lynd-
nurst, N. J. Phone: GE 8-6497. (Code and
theory)

Daniel Weiner (16), 1340 Wilkins Ave., Bronx
59, N: ¥,

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-

or,

ﬁ)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 theor )

Fred Hershey (16) P. O. Box 88, Dalmatia,

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)

K5/W5 CALL AREA

Ronald Eddy, Box 8, Waldo, Ark. (Selection
of equipment)

Jim Landreth (14), 1124 Third Ave. N., Texas
City, Tex. (Code and theory)

Don Wilder, Box 72, Ruston, La. (Code and
theory)

Jeryl Fullen, Box 36, Wister, Okla. Phone:
2547. (Code, theory and regulations)

J. D. Hall, 208 Grace Ave., Ft. Worth, Tex.
(Code and theo TY)
LArtle M. Daws (13), Rt. 3, Box 40A, Leesville,

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 Fa.lls 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 Goelz (15), 536 Hedgewood Ave., Zanes-
ville, Ohio. Phone: GL 3-2268. (Code and
theory)

Kenneth Wallace, Rt. #2, Walhonding, Ohio.

Barry Shaw (13), 5960 Shell Ct., Waterford,
Mich. Phone: OR 3-3280. (Code and theory)

Douglas Mark (14), 2209 Levern St., Flint 6,
Mich. Phone: CEdar 4-2166. (Code, theory and
selection of equipment)

Michael DeFrancesco, 28460 Shamrock Dr.,
Birmingham, Mich.

Michael Chobanian, 2019 Glendale Ave., Flint
3, Mich. (Code and theory)

K9/W9 CALL AREA

Bill Steffey (13), 599 Lincoln Ave., Glencoe,
I1l. (Code)

Robert Wools, 327 E. Georgia St., Brazil, Ind.
(Code and theory)

Ko/W¢ CALL AREA

Bill Congdon, Cranc Lake, Minn. (Code and
theory)

Michael Sweeney, Lismore, Minn. (Code and
theory)

Lawrence D. Harrison, 5532-31 Ave. S., Minne-
apolis 17, Minn. Phone: PA 2-4977. (Theory)

Peter Backlund, 754 W. Idaho St., St. Paul 13,
Minn. Phone: HU 8-4236.

VE AND OTHERS

Noel Donawa, 22 Prizger Road, San Juan,
Trinidad, B. W. I. (Code and theory)

Jerry Zemell, 388 Rusholme Rd., Toronto,
Ont., Canada. (Code and theory)

To help prospective amateurs obtain their
Novice licenses, the Radio-Electronics-Televi-
sion Manufacturers Association offers a set of
code records (recorded at a speed of 33'5 rpm)
and a Novice Theory Course for $10.00, post-
paid. The complete course or more mforma-
tion on it is available from RETMA 1721
DeSales St., N.W., Washington 6,

.
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Do Your Tapes Sound

OU'VE propped up your tape recorder

before the high school band, being care-
ful about mike placement to avoid the
tonal fog spread over the bright blare of
the brass by the acoustics of the old gym.
Or, recording your Wednesday night cham-
ber music group, you monitored for bai-
ance between the instruments and for the
intimate detail that distinguishes such
music. Yet, despite all this care in your
recording setup, the tapes somehow don’t
sound like professional products. Perhaps
you accept this lack of quality as inevi-
table, blaming it on the quality of your
small home tape recorder.

The reason for better quality in the pro-
fessional’s end product is not only the
equipment utilized but the way he goes

December, 1957

“Real Pro”’?

By WILLIAM H. O'BRIEN

A little care for your home recorder

helps it sound like a studio model

about the job, so you might be doing your
machine an injustice. Your home tape re-
corders are capable cof far more ‘“profes-
sional-sounding” results than you obtained
in the past. Devote the same care -to your
machine that a professional lavishes on his
and you may be surprised how closely your
taping resembles professicnal sound.

We won't tell you here how to make a
recording, Choice and placement of micro-
phones, acoustic preparatian of the record-
ing room. etc., are another story. We are
concerned with only one thing: how to as-
sure peal performance of your recorder
hefore you even start to spin the reels.

Pad, Clutch and Tension. The first
step is a professional-style pre-recording
check of the machine’s operation. Take a

85
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close look at the pressure pad holding the
tape against the recording head. If it is
not pressing firmly enough against the
head, high frequencies will be lost. Press-
ing too tightly, the tape will slow down.
Gently but firmly is the rule. Don’t be
afraid to adjust the pad.

Now let’s check the clutch take-up for
tension. An overly tight clutch can spoil
a recording by “overpowering” the capstan.
The clutch starts to pull the tape instead
of the capstan, producing noticeable wow
and flutter.

Here is a simple test for clutch tension
which can be used on most small home
tape recorders. Place a pencil against the
tape at a point just beyond the capstan.
If the tape readily “bows” out, you have
correct tension. If not—if the tape skews
out of line only by exerting pressure—
there is too much tension on the clutch.

The most inexperienced amateur should
not hesitate to adjust the clutch. In all
likelihood, your home tape recorder has a
setscrew or nut to loosen or tighten the

Great improvement in
the quality of home re-
cordings can be attained
by following the same
equipment maintenance
routine employed by pro-
fessional engineers in
sound recording studios.

Cleaning the pressure
pad of the recorder, the
pressure roller and the
capstan is a simple rem-
edy for slow-running ma-
chines where dirt creates
a mechanical hindrance.

felt clutch pad and spring device. Make
the necessary adjustment, using the “pencil
test.”

“Greasing” the “Skids.” Smooth
operation of the clutch, as well as correct
tension, is essential for maximum perform-
ance of your machine. It's a good idea to
lubricate the felt clutch pad. Remove the

86

part containing the pad from the clutch
assembly and saturate it with silicone lubri-
cant. Long Life lubricant is one brand
used by prafessional tape recording en-
gineers. The saturated felt pad should be
left out all night; the fluid will evaporate,
leaving the silicone behind to form a
smooth surfzace on the pad, reducing fric-
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tion to a minimum and eliminating any
tendency for jerky action.

Caution: Under no circumstance use
any kind of lubricating oil or similar prod-
uct {(common machine oil) on the clutch,
unless the manufacturer of your recorder
expressly specifies it for use. The heat
produced by the machine in operation
causes petroleum products to break down
and, instead of lubricating, create friction.

Clear Heads. Magnetized heads have
a bad habit of erasing the very high fre-
quencies on your recorded tapes. It is a
good practice to demagnetize the record-
ing and playback heads of your machine
before every use. Head demagnetizers are
manufactured by a number of companies
and can be purchased for approximately
$10. Before using the demagnetizer, cover
the pole pieces of the recording head with
a double layer of Scotch Brand cellophane

December, 1957

Running tape through
a pad soaked with lu-
bricating fluid removes
abrasive particles that
accumulate on heads
and guides, causing
wear and impairing
quality of recordings.

"Recording heads may
be cleaned with a spe-
cial cleaning fluid which
dissolves binder and ox-
ide deposits that build
up near the magnet gap.
Despite its solvent qual-
ity, the fluid doesn't at-
tackmetal or plastic parts
of the recording head.

tape. This will protect the head from
scratches or other damage. The cellophane
tape alsoc acts as a “buffer” between the
head and the demagnetizing field, helping
to maintain even distribution of the field,
and enables you to withdraw the demag-
netizer in such a way as to assure complete
demagnetization. Make two or three passes
up and down the length of the pole pieces
with the demagnetizer, moving it slowly
and steadily and gradually raising it up-
ward and away from the head. Be careful
to avoid any abrupt motion, or the head will
not be completely demagnetized. It is not
necessary fo demagnetize the erase head
of the machine.

Smooth Travel. Correct speed and
even tape travel are ol primary importance
in getting peak performance from your
tape recorder. When playing back record-

(Continued on page 112)
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“Bi-Tran—New Approach to ‘“Pay-Television”

How Bi-TRAN wORKS

€] The tv station broadcasts effectively 2 pairs of pictures on same channel:

PROGRAM 2A PROGRAM 2B

()E3

POSITIVE POSITIVE POSITIVE NEGATIVE

@) To receive program 2A -receiver is tuned fo channel 2,and receives
2A only because negative -positive images of 28 cancel each other out

PROGRAM 2A

POSITIVE POSITIVE

VIEWER SEES

PROGRAM 2B

POSITIVE

CANCELS

NEGATIVE

To receive program 28 Bi-Tran decoding signal reverses negative image
on 2B to positive, and reverses one positive image on 2A to negative:

PROGRAM 2A

POSITIVE MEGATIVE

PROGRAM 2B

POSITIVE POSITIVE

RESU LT channel 2A cancels out and viewer sees 28

PROGRAM 2B

7 PROGRAM 2A ’

POSITIVE NEGATIVE msmv: POSITIVE

CANCEL

VIEWER SEES

(2 )(2)

A completely different approach
to “pay-TV" has been revealed to
the FCC by Blonder-Tongue Labs.,
Newark, N. J. The system would
double up the existing TV channels

—in effect, create new channels—
by sending two programs over each
one.

As shown at left, each program
would consist of two signals—in
one case two positives, allowing the
picture to be seen, and in the other
a positive and a negative, which
would cancel each other. The latter
would be the “pay” portion. When
a viewer wished to see it, a coding
signal, coming in over a telephone
line, would switch the “pay” sig-
nals to positive, and the “free” sig-
nals to positive and negative, al-
lowing the ‘‘pay” picture to be
seen and canceling the “free’ one.
At the same time, this information
would be transmitted back to the
telephone exchange, and the toll
added to the telephone bill.

In addition to pay-TV, Blonder-
Tongue believes that the system
would be useful to the Armed
Forces for transmitting secret in-
formation, and would serve as an
aid to educational telecasting.

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

Nominations are again open for General
Electric’s annual Edison Amateur Award.
Anyone may submit nominations on behalf
of radio amateurs who have performed out-
standing public service during 1957. Top
award will be $500 and a trophy, with run-
ners up getting plaques.

Letters must include the amateur’s name,
address, call letters, and full description of
the public service. They must be post-
marked not later than Jan. 3, 1958, and
mailed to the Edison Award Committee,
General Electric Co., Owensboro, Ky. All
of the nation’s amateurs are eligible.

Aircraft “Peeping Tom” Checks on P|Iot s Accuracy

The Air Research and Development Com-
mand has come up with a telemetry method
which allows a ground observer to view the
action in an airborne single-seat jet inter-
ceptor—to “look over the pilot's shoulder”
as it were.

For many years the only accurate method
of evaluating a pilot’s performance was to
have an instructor watch his actions from
a second seat in the aircraft. When the
picture on the student pilot’s radarscope
is telemetered-—by means of a series of
high-frequency radio signals—it will be re-
produced on a ground scope (see photo at
right). The instructor will thus be able—
through voice communication—to instruct
the pilot from the ground. This telemetry
method will also aid the instructor in meas-
uring the pilot’s capabilities.

88
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You Can Up~date

Your

Heathkit FiMI=-3

Tuners are basically temperamental—but a few simple

modifications will serve to keep this one ““on the nose’’

F YOU OWN an FM-3 tuner, you can

now incorporate in it the design refine-
ments of the FM-3A. A kit of parts for
the purpose is available directly from the
Heath Company, Benton Harbor, Mich.
Designated as the C-FM-3, it contains
numerous capacitors, resistors, a new front
panel (with dial calibration), an additional
pilot lamp and holder, a new dial drive
system, and wire and hardware to com-
plete the conversion.

This kit will improve the performance of
the FM-3 from several standpoints. The
improved mechanical drive results in much
easier tuning. Automatic gain control ac-
tion is made more effective by applying
the control voltage to an additional i.f.
amplifier stage. The edge-illuminated glass
dial enhances the unit’'s appearance. Parts
are provided to stabilize drift, if this has

December, 1957

By DONALD L. STONER

been a problem with your FM-3 tuner.
And decoupling components will reduce re-
generation and noise.

It is advisable to have the original FM-3
construction manual at hand for reference
as you work. It will facilitate the con-
version.

Reduce Drift and Hum. A new oscilla-
tor trimmer capacitor is supplied as well
as a temperature-compensating capacitor
to solve your drift problem. If you have no
such problem, skip this part of the con-
version. Any change in a circuit which is
working perfectly may tend to -cause
trouble rather than make for further im-
provement. Drift characteristics may he
considered normal il warm-up drift time

89

WWW ammetrieaniadiahictary com


www.americanradiohistory.com

Apply a.g.c. voltage to one
additional stage in the if.
amplifier simply by clipping
and moving one wire. This
results in more effective au-
tomatic gain control action,
especially on strong stations.

It's a tight squeeze and a
soldering gun comes in
handy. Solder the trimmer
capacitor securely to pre-
vent mechanical instability.

is ten minutes or less. The tuner should
be perfectly stable after this period of
time.

If tunable hum has been a problem for
you, it can be minimized by installing an
r.f. filter at the output of the power recti-
fier. This consists of a 0.001-xfd., 1000-
volt disc ceramic capacitor connected be-
tween the rectifier cathode (pin 7) and
ground.

The final steps of the conversion consist
of reorienting the large pulley, installing
the new dial plate (a long black plate that
provides a new background for the dial),
installing a new dial drive shaft, and re-

90

The modifications are zompleted with
the new parts shown in the photograph at
left. But the ony change in ths external
appearance of the unit i 1he edge-lit dial.

stringing the dial with a new cord and a
white pointer.
Check Alignment. After completing the

modifications, check the r.f. alignment.
The only adjustment that might be in-
correct is the oscillator fregquency. With
the dial set to the frequency of a known
station, adjust the new oscillator trimmer
until the station is received properly. The
r.f. trimmer can be repeaked for maximum
signal strength although it will not be off
very far if your receiver was previously
aligned.

These simple but worthwhile changes
should only take you an hour or two.  —30-
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macHine THAT COMPOSES MUSIC
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Actual tune composed on GENIAC

COMPUTES, “REASONS™
PLAYS GAMES

GENIAC

ELECTRIC BRAIN

BUILD IT YOURSELF in a few hours!

Yes, you build any one of 83 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, ete., but presents the basic ideas of cybernetics. 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 vou’ve ever
done! You set up problems in a variety of flelds—and get your answers quicker than yvou can set
them up! Play games with the machine—nim, tic-tac-toe, etc.—and pit your brain against its logic!
Solves puzzles in a few seconds that would take you hours without the aid of the machine. You
actually see how computing and problem-solving is analyzed with algebraic solutions transferred
directly into circuit diagrams.

YOUR COST FOR GENIAC KIT: only 319.95 postpaid. The 1957 Model GENIAC KIT contains:
(1) a complete 200-page text, ““Minds and Machines''—a basic introduction to computers. (2) “How
to Construct Electrical Brains At Home''—a fully illustrated text book 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) Begmners Manual. Starting from scratch, the manual adds extra experiments,
thoroughly tested using GENIAC components to teach the basic svmbols 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

Allis-Chalmers

Remington-Rand

International
Business

~ Machines

Wheeldex Mfg. Co.

Manuel Missionary
College

Walter V. Clarke
Associates

Barnard College
Westinghouse

General Insurance
Co. of America
Lafayette Radio
Rohr Aircraft Co.
Albert Einstein

Los Angeles
Public Schools

Kansas State
University

Duke University

$'I 995

Electric
Phillips

Laboratories

Medical College
Naval Research
Laboratories

Coral Gables
Bell Telephone
Laboratories

(Add $1.06 W. of Miss.
$2.00 Outside U, S.)

UPTODATE?

Is your knowledge of these new technical fields rusty?
had time fo study them but need fo now.
our new, modern, low-cost course. Work at your own speed at home.

those that interest you.

Write for free information about

Perhaps you never

Check

PHYSICS ELECTRONICS [ Acoustics Hi-Fi P4
High School Physics [] Television P3A Nucfear Physics P5
[ Part 1—PIA [ Radio P38 Analog Computer C3
[ Part 2—PI|B [] Radar—Theoretical P3CI Digital Computer C2
College Physics [] Radar—Practical P3C2 Memory Storage Cl
Part 1—P2A (J Musical Instruments P3D {1 Construction of Robats PS7
Part 2—P28B
MATHEMATICS CHEMISTRY BIOLOGY PSYCHOLOGY
[ Trigonomet High School [ High School Normal PSI
Alq b U % Cogljleqe H Biol Child PS2
0] Algebra 0 Analytic 0 Human Biology Abnormal PS3
[ Solid Geometry [] Qualitative [ Zoology [0 Mental Hygiene PS4
c [] Quantitative Bot [] Aptitude Test PS5
O Caleulus [ Organic O Botany E Rapid Reading PSé
[ Statistics [J Physical [] Genetics Construction of Robots PS7

[] Please send me GENIAC Kit.

$19.95 (Add $1.00 West of Mississippi or $2.00 Outside U. S.)

INAME. N, y0 3 i o bWl o W - s T S P Ay s 1 Age. rriasnas - Occupation. ccma. ;.o sasmeems sraness swos mesn
City entatan dmsmom . Grn oo . Siws - Cobrandl - (it am. . o Zone.pasae State. st rodee 6§ ERE ¢ @3 TTO TR b
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Don't let a lack of experience keep you
from enjoying the fun and savings of
“Do-it-yourself’’ kit construction. The 3
j easy-to-follow diagrams that come with
every Heathkit insure your success. Let
our experience be your teacher—and
you'll save one-half or more over the
price of “built-up" equipment of equal

quality.

HEATH COMPANY A subsidiary of Daystrom, Inc. BENTON HARBOR 10, MICH.

“BASIC"” SPEAKER SYSTEM

RANGE EXTENDER

A-9C 20-WATT AMPLIFIEK

92 Always say you saw it in—POPULAR ELECTRONICS
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HEATHKIT “BASIC RANGE"
HIGH FIDELITY SPEAKER SYSTEM KIT

This amazing speaker system can fulfill your present
needs and still provide for future expansion. Fine hi-fi
performance the result of using high quality speakers
in an enclosure especially designed for them. Fea-
tures two Jensen speakers to cover 50 to 12,000 CPS
within = 5 db. Power rating is 25 watts, and impe-
dance is 16 ohms. Enclosure constructed of veneer-
surfaced plywood, }4” thick, and meas- Model §5-1
ures 11%” H x 23" W x 114" D. Precut
and predritled for quick assembly. $3995
Shpg. Wt. 30 Lbs. v

HEATHKIT RANGE EXTENDING
HIGH FIDELITY SPEAKER SYSTEM KIT

Designed especially for use with SS-1 ""Basic'’ sys»
tem. Contains 15" woofer and compression-type supefr
tweeter. Extends basic unit to 35—16,000 CPS, +5.db.
Impedance 16 ohms. Measures 29" H x 23" W x 17)5”
D, and is constructed of %" veneer- yi o518

surfaced plywood.
Shpg. Wt. 80 Ibs. 5999.5

HEATHKIT A-9C HIGH FIDELITY
AMPLIFIER KIT

This model incorporates its own power supply and
preamplifier. Plenty of power with full 20 watt rating.
Four separate inputs, selected by panel-mounted
switch, and separate bass and treble controls. Ideal
for home or PA applications. Qutput transformer
tapped at 4, 8, 16 or 500 ohms. Response within =
1 db from 20 to 20,000 CPS. Model A-9C

Shpg. Wt. 23 Ibs. 5355?

FM TUNER

PREAMPLIFIER

December, 1957

HEATHKIT HIGH FIDELITY FM TUNER KIT

Now you can have full-fidelity FM perfarmance from

8810108 mc at reasonable cost. Features temperature-

compensated oscillator—built in power Model FM-3A

supply, and beautiful cabinet. Compo-

nents prealigned at factory! $2595
Shpg. Wt. 8 1bs. i

(with cabinet)
HEATHKIT BROADBAND AM TUNER KIT

Tunes standard AM band from 550 to 1600 ke with fine
sensilivity and broadband characteristics. Features
include built-in power supply and low- Mode! BC-1A
distortion detector. All RF circuits pre-
aligned for simplified construction. $2595
Shpg. Wt. 8 lbs. o
{with cabinet)

HEATHKIT "MASTER CONTROL"
HI-FI PREAMPLIFIER KIT

Provides extra amplification, selection of inputs, vol-

ume and tone controls, and tur]pover and rolloff
controls, for Williamson-type amplifiers. .

Beautiful satin-gold enamel cabinet. De- PRy

rives operating power from amplifier. 51975
Shpg. Wt. 7 Ibs. b

(with cabinet)

HEATHKIT 25-WATT HIGH FIDELITY
AMPLIFIER KIT

Outstanding 25-watt Williamson-type amplifier em-
ploys KT66 tubes and Peerless output transformer,
tapped at 4, 8, and 16 ohms. A fine amplifier for the
“deluxe'’ system. WA-P2 preamplifier Model W-5M
required for operation. Express only.

Shpg. Wt. 31 Ibs. 5597.5

W-5M 25-WATT AMPLIFIER

World's finest

electronic equipment

in kit form. ..

WWW amerdceatadioRistery com
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HEATH COMPANY

A subsidiary of D%ystrom,_lnc.

BENTON HARBOR 10, MICHIGAN

; TRANSISTOR
T PORTABLE RADIO

HEATHKIT BROADCAST BAND
RADIO KIT

Covers 550 to 1600 kc with good sensitivity and
selectivity. Has 5%” PM speaker for good tone
quality. Features transformer power

supply and builtin antenna. Signal Model 8R-2
generator recommended for align-

ment. Cabinet, as shown, available 5189.5
separately. Shpg. Wt. 10 [bs.

(less cabinet)

HEATHKIT CRYSTAL RADIO KIT

Features a sealed germanium diode to eliminate
critical "cats whisker" adjustment. Employs two
tuning condensers for good selectivity,

and covers the broadcast band from  Model (R-1
540 to 1600 kc. Requires no external

power. Kit price includes headphones. $79.5
Shpg. Wt. 3 Ibs.

HEATHKIT ENLARGER TIMER KIT

The dial of this handy timer covers 0 to one minute
calibrated in five-second gradations, so that the
timing cycle of a photographic enlarger can be
electronically controfled. Built-in relay handles up
to 350 watts, and enlarger merely plugs into recep-
tacle of front panel. Also provision for Model ET-1

pluggingin safe-light. An easy-to-build

deyice that makes a fine addition to $'I'|5°
any dark room. Shpg. Wt 3 Ibs. d

Choose your own ““Do-jt-yourself” project

from the world’s largest kit manufacturer

Now you can have radio
wherever you go —
with the portable
that plays anywhere!

HEATHKIT
TRANSISTOR PORTABLE RADIO KIT

A new concept in radio reception! Now you can
forget about external electrical connections and
have fine radio performance anywhere! Low-drain
circuit using regular flashlight cells makes battery
operation cheaper than power-line operation of
table model sets. Tunes 550 to 1600 ke and features
a4”x 6" speaker for *'big-set'" tone, six Texas Instru-
ment transistors for fine sensitivity and selectivity,
built-in rod-type antenna, and unbreakable molded
plastic cabinet in “Holiday'' gray.

Measures 9”7 L x8” H x 33" D. Appear-  Model XR-1
ance and performance are unmatched

at this price level. Easy {o build! Shpg. s349.5
Wt. 4 Ibs.

(with cabinet less batteries!

CRYSTAL RADIO

ENLARGER TIMER

Always say you saw it in-——POPULAR ELECTRONICS
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HEATHKIT FUEL VAPOR DETECTOR KIT

The FD-1is a safety device to detect fuel vapor in the
engine compartment or olher sections of your boat.
The detector unit mounts in the area to be checked,
and the indicating meter and controls mount on the
control panel. Will operate intermittently or contin-
uously, and indicates dangers of fire or explosion to
protect your boat and its passengers. 6-volt FD-1-6
Models FD-1-6 (6 volts DC) and FD-112 o' e v qy
(12 volts DC) operate from boat batteries. ’

Kit even includes spare detector unit. $3595
Shpg. Wt. 4 Ibs. *

each

HEATHKIT RF POWER METER KIT

This handy device measures the RF field in the
vicinity of a transmitter, whether it be marine, mobile,
fixed, etc. Requires no electricity, nor direct connec-
tion to the transmitter. Provides a continuing indica-
tion of transmitter operation. Merely place it in
proximity to the transmitter antenna and it will pro-
duce areading on its 200 ua panel meter
when Lhe transmilter isin use. Opetates
with any transmitter between 100 kc and
250 mc. Includes a sensitivity control for
meter. Shpg. Wt. 2 Ibs.

Modef PM-1

*14%

HEATHKIT TRANSISTOR
RADIO DIRECTION-FINDER KIT

The Heathkit Transistor Radic Direction-Finder model
DF-1 is a self-contained, self-powered, 6-transistor
super heterodyne broadcast radio receiver incorpo-
rating a directional loop antenna, indicating meter,
and integral speaker. It is designed to serve primarily
as an aid to navigation when out of sight of familiar
landmarks. It can be used not only aboard yachts,
fishing craft, tugs, and other vessels which navigate
either out of sight of land or at night, but also for the
hunter, hiker, camper, fisherman, aviator, etc. It is
powered by a 9-volt battery. (A spare pattery is also
inctuded with the kit.) The frequency range covers the
broadcast band from 540 to 1600 kc and will double as
a portable radio. A directional high-Q ferrite antenna
is incorporated which is rotated from the front panel
to obtair afix on a station ard a 1 ma meter serves as
the null and tuning indicator. The controls consist of:
tuning, volume and power (on-off), sensitivity, head-
ing indicator (compass rose) and bearing indicator
(antenna index). Overall dimensions are
7% W x 524" H x 5%" D. Supplied with
slip-in-place mounting brackets, which

allow easy removal from ship bulkheads 549905
or other similar places. Shpg. Wt. 4 ibs.

Model DF-1

{Available after

November 15}

NEW! Heathkits for the boating enthusiast

FUEL VAPOR DETECTOR

POWER METER

December, 1957

AVAILABLE AFTER
NOVEMBER 15

RADIO DIRECTION-FINDER

WWW akherieainkiadiahistory com
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DX-20 TRANSMITTER

HEATHKIT DX-20 CW TRANSMITTER KIT

This Heathkit straight-CW transmitter is one of the
most efficient rigs available today. It is ideal for the
novice, and even for the advanced-class CW operator.
It employs a 6DQBA tube in the 50-watt final amplifier
circuit, a 6CL6 oscillator and a 5U4GB rectifier. Single-
knob band switching covers 80, 40, 20, 15, 11, and 10
meters. The DX-20 is designed for crystal excitation,
but may be excited by an external VFO. Pi network out-
put circuit is employed to match antenna Model DX-20
impedances between 50 and 1000 ohms.

Shpg. W1. 18 Ibs. $35 9.5

HEATHKIT GRID DIP METER KIT

Aninstrument of many uses for the ham, experimenter,
or service technician. Usefu! in locating parasitics,
neutralizing, determining resonant frequencies, elc.
Covers 2 mc to 250 mc with prewound coils. Use to
beat against unknown frequencies, or as Model 6D-18

absorption-type wave meter.
Shpg. Wt. 4 |bs. $19 9‘5

HEATHKIT RF SIGNAL GENERATOR KIT

Produces rf signals from 160 ke to 110 mc on funda-
mentals on five bands, and covers 110 mc to 220 mc on
calibrated harmonics. Qutput may be pure rf, rf modu-
lated at 400 CPS, or audio at 400 CPS. Prealigned coils
eliminate the need for calibration after Model $G-8

completion.
Shpo. Wt 81bs.  $]G 50

HEATHKIT HANDITESTER KIT

Measures AC or DC voltage at 0—10, 30, 300, 1000 and
5000 voits. Direct current ranges are 0-10 ma and 0-100
ma. Ohmmeter ranges are 0-3000 and 0-300,000 ohms.
Sensitivity is 1000 ohms/volt. Features small size and
rugged construction in sleek black bake- Model M-1

lite case.
shg. wi. 31bs. 97459

HANDITESTER

GRID DIP METER

HEATHKIT ETCHED-CIRCUIT VTVM KIT

Sensitivity and reliability are combined in the V-7A. It
features 19 precision resistors, large 414" panel meter,
and etched circuit board. AC (RMS) and DC voliage
ranges are 0—1.5, 5, 15, 50, 150, 500, and 1500. Peak-to-
peak AC ranges are 0—4, 14, 40, 140, 400, 1400 and
4000 volts. X1, X10, X100, X10k, X100k, and Model V-7A

X1 megohm.
Shpg. Wt. 7 Ibs. 5245.0

HEATHKIT ALL-BAND RADIO KIT

This receiver covers 550 kc to 30 mc in four bands, and
is idea! for the short wave listener or beginning ama-
teur. It provides good sensitivity and selectivity, com-
bined with good image projection. Amateur bands
clearly marked on the iluminated dial scale. Employs
transformer-type power supply—electrical band spread
—antenna trimmer—separate rf and af gain controls—
noise limiter and headphone jack. Built-in BFO for CW
reception. Cabinet, as shown, available Model AR-3

separately.
Shpg. Wt. 12 Ibs. 5299.5

(fess cabinet)

HEATHKIT "GENERAL PURPOSE"
5” OSCILLOSCOPE KIT

This oscilloscope sells for less than the previous model,
yet incorporates fealures for improved performance.
The OM-2 provides wider vertical frequency response,
extended sweep generator coverage, and increased
stability. Vertical channel is essentially flat to over 1 mc.
Sweep generator functions from 20 CPS to over 150 kc.
Amplifiers are push-pull, and modern etched circuits
are employed in critical parts of the design. A 5BPt
cathode ray tube is used. The scope features external
or internal sweep and sync, 1-volt peak-to-peak refer-
ence voltage, three-position step attenu- Model OM-2

ated input, and many other “extras."
Shpg. Wt. 21 Ibs, $425.°

Always say you saw it in—POPULAR ELECTRONICS
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“GENERAL-PURPOSE" SCOPE

VACUUM TUBE VOLTMETER

FREE 1958 CATALOG

Write today for this FREE
CATALOG listing more than 100
“'do-it-yourself'" "kits.

Pioneer in
“do-1t-yourself”
i electromics

ALL-BAND RADIO

World’s finest

electronic equipment

in kit form...

HOW TO ORDER...

Just identify the kit you desire

by its model number and send check or
money order to address below. Don’t hesitate
to ask about HEATH TIME

PAYMENT PLAN.

ORDER COMPANY A subsidiary of Daystrom, Inc.
BLANK Benton Harbor 10, Mich. il
SHIP VIA
Name___ [ Parcel Post
Address__ g s
[J Freight
City - ___Zone State._ — [3 Best Way
Quantity ltem Model No. Price

[J SEND FREE Heathkit Catalog

Enclosed find [] check
for $ Please ship C.O.D.

postage enclosed for Ibs. On ex-
press orders do not include transportation
charges—they will_be collected by the ex-

[] money order

press agency at time of delivery. On parcel POSTAGE
post orders include postage for weight

shown. Orders from APO's must include

full remittance. NOTE: All prices are sub- TOTAL

ject to change without riotice and are
F.O.B. Benton Harbor, Mich..

December, 1957
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PRECISIONV

...manufacturers of fine electronic

test instruments for

INTRODUC

over 25 years...

ES

A

O

quality test instruments

in KIT FORM

For the first time—a line
of test instrument kits
engineered and produced
under the auspices of a
major test equipment
manufacturer..

and conveniently

i

Model V-70
Yacuum Tube
Voltmeter Kit
Net Price: $31.50

available directly
from your own
local electronic
parts distributor.

PRECISIONS’s 25
years of experience
is your assurance of
PACO’s superior
quality, styling,
performance

Model B-10
Battery Eliminator Kit
Net Price: $41.95

and value.

COMING SOON...
Model G-30
RF Signal Generator

Model Z-80
Audio-RF Signal Tracer

Mode! M-40
High Sensitivity V-O-M

Model 5-50
5" Qscilloscope Kit
Net Price: $47.50

X S0 b A AT oo s s

Model €-20
Resisfance~Capacity.
Ratio Bridge Kit

Net Price: $20.95

Model T-60
Tube Checker Kit
Net Price: $36.75

Availoble and on display
ports distributors. Write fo

at leading electronic
r descriptive bullefin,

@ .O ELECTRONICS CO., INC.

70-31 84th Street, Glendale 27, L. 1.,

A Divisio

n of

PRECISION Apparatus Company, Inc.

Export: 458 Broadway, Ne

w York 13, New York

In Canoda: Atles Radio Corp., Ltd., Toronto 10, Qntario |

98

TOOLS

7’5 and

GADGETS

COLOR-TV ACCESSORY

Checking color-TV sets in the past ne-
cessitated turning down each color control
separately, making the adjustments, then
turning up each color for the proper level
of hue and saturation. Or the control grid
wires on the cathode-ray tube socket had
to be disconnected or shorted to the chas-
sis to make the adjustment. Now, with

the PC-120 convergence and purity
checker, the socket is simply removed
from the color tube and the checker
plugged in. By flipping one of three
switches, any of the colors may be
switched on or off. (Vidaire Electronics
Mfg. Corp., Baldwin, N. Y.)

“ELECTRIDUCT”
Serious accidents in homes, offices, and
workshops caused by tripping on electrical
wiring, small hoses, metal tubing, etc., can

be eliminated by using this new noiseless
rubber duct. It is stumble-proof and un-

Always say you saw it in—POPULAR ELECTRONICS
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NOTHING BUT RED HOT BARGAINS!

Just compare prices and quolijiy! All fresh, perfect, tactory-sealed merchan-
dise. No “seconds’”’, no surplus. Sent postage-paid. Simple to order . .
circle number in the coupon and mail. Note FREE introductory. gift for you!

MOST POPULAR

TRANSISTOR
TRANSFORMERS

Specifically designed for transistor appli-
cations. Very small . . . 115" x 33" x %"
Comes with instructions. Worth $4.00

A Primarv_10.000 ohm Secondary 1-8 or 16
Secondary 4-8 or 16

ohm
B Primary 60 ohm
Secondary 4-8 or 16

m
E Primaryv 500 ohm
Secondary 4-8 or 16

ohm
F Primary 10.000 ohm
Seeondary 200 ohm
16 G Primarv 2,600 ohm
Secondarv 4-8 of 16

ohm
!ochsl.lg
HIGH IMPEDANCE CRYSTAL

LAPEL MICROPHONE

Measures only 133"
in dlameter, weighs
less than 1 oz. Per-
fect for public-ad-
dress. for recording,
etc. Can be used for
earphone. Polished
chrome case: 5 foot
shielded cable. Re-
sponse: 50 to 5.000
cps. Output level:

db.
Each $ 1 .95

chm
O Primary 1.000 ohm
Sreondary 4-8 or

ohm
D Primary 4,000 ohm
No. 1

No. 2 Reg. $8.95

CHROME-
PLATED —
HAND MICROPHONE
Rod type small and light crys-
tal mike; easily removed from
stand for use in the hand.
Response: 150 to 8,000 cps.

Sensitivity = 55 db. Bullt-in
ON-OFF switch. W/0 stand.

No.3 Reg.$15.00 Each?3.69

CRYSTAL PICKUP

Offers improved quality in any record
player. Uses a light-weight turnover tyyi)e
cartridge. Supplied with 1 mil. and 3 mil.
osmium type needles. The output is well
over 1 v., with frequency response from

50 to 12,000 cps.
!u¢h52-35

No. 4 Reg.$11.25
MAGNIFICENT NEW VISCOUS-DAMPED

POCKET-METER

Volts-Ohms-Mills
Big 3 Inch Meter

Ranges: AC & DC
volts: 0-10-50-250-500-
2500. DC ma: 0-3-50-
500. Ohms: 0-10,000-
1 meg. Plus 2 ranges
for db. Uses 1% pre-
cision resistors. Beau-
tiful grey finish. Size
4337 x 3" x 1ip”
with

Complete test

M leads.

Neo.6 Reg.$14.90 tach*5.95

STUDENT AND AMATEUR

MULTI-TESTER

Handsome  black
cabinet: features
rotary switch sys-
tem with low con~
tact resistance. AC

000 ohm/V).
current: 500UA,
25MA, 500MA.Re-
sistance:  10,000-
00,000-1 meg.
DB: minus 20 to
plus 22, plus 20
to 36. An ex-
tremely accurate
instrument. Size
31%” x 5-5/16” x
1-9/16”. Complete .
with test leads.

No.7 Reg.$19.95 tach¥7.95

. just

- |

SLIM DYNAMIC

* IMPEDANCE: 50,000

and 600 ohms

* FREQUENCY RESPONSE: "

70 to 12,000 cps

Use it as & hand or stand

able, Bullt-ln. ON-OFF

switch. Swivel bracket fits &

all standard 33”-27 thread ¥

floor or dssk stands. Can

be adjusted to any position horisental to

Case finished in black and satin-chrome,

Really ruggedly built. Overall size: 8" X

114”. With 5 foot cable.

No.9 Req.$24.95 Each®8.95
Fully non-directlonal for
PA, recording or communi-
cations. Can be tllted to-
ward speaker for directional
effect. Uses two crystal
8,000 cps. Sensitivit, is
minus 54 db. Black painted
body with punched basket,
plated with chrome. 5 ft.
shielded cable.

MICROPHONE

mike; Instantly detach-
vertical. Polar pattern is omnl directional.
CRYSTAL MICROPHONE
units. Freq. range 40 to
Reg. $28.70 :oeh’6.95

No.10

TECHNICIAN AND SERVICEMAN
CIRCUIT TESTER

Features rotary
switch with sil-
ver
polints.
sensitive.
DC volts: 10-50-
250-500-1,000
(20,000 chm/V).
DC current:
S0UA, 2.5MA,
25MA, 250MA.
Resistance: 5K
ohms, 50K ochms,
| 500K ohms, 5M
ohms. DB: min-

22. Size:
X 64" x
Handsome black
cabinet. Com-
plete with test
leads.

S
Reg. $30.70

12” TRANSCRIPTION TONE ARM

No.8 !uth$13-95

SPECIAL DELUXE

REAR DECK AUTO KIT

Here's everything you nced for installing
a rear seat speaker in your car. (a) Grill
goes with any style (b) Switch Kit (ct)‘
6” x 9”7 RCA-made PM auto speaker wit

Alnico 5 magnet (d) all hardware. Com-

plete Instructions.
No.11 Reg.$8.95 !uchs-4-19

HIGH QUALITY DOUSBLE

HEAD SET

Fully adjustable phones,
with 2,000 ohm Imped-
ance, extra large mag-
net. Bakelite caps, re-
movable; spring steel
headband, Very light
welght—only 4l3 oz
Comes with ﬁexlble,
braid-covered 3i2 foot
cord. A speciall

Reg. $3.60 !a¢h$1-69

No.12

Flesh-colored. Lists at $1.95 but yours free!
ELECTRONIC EQUIPMENT DISTRIBUTORS, Dept. PE.12
3686 El Cajon Blvd., San Diego 4, California
Please rush me postpald the equipment whose numbers I have circled
}Jelllow. If I am not more than satisfied, I may return the material for
ull refund.

Finest professional transcription tone arm with ‘'floatin
action'’. Arm is supported at a single point by a jewe
bearing: thus there is almost no friction. Automatic
fluid control. Perfect record tracking and cannot dam-
age records by dropping. Accommodates all popular
cartridges and permits instant plug-in cartridge change.
In gray hammertone finish. Comes complete with arm

FREE with order of $5.00 or more, high-impedance &
L
Ay

crystal eorphone, 3 f1. cord, standard plug.
[ ————————————— g

rest. I enclose $.. tn full payment 0O Check 0 M.0.
Clrcle the numbers you want below: write details on Translstor Trans.
No.5 Regular $49.95 !cth$13-95 formers and Phono Cartridges on a separate sheet

Cartridge prices below Include Tone Arm:
Falrchlgﬂ 225A Dlamond Mlicro Groove $4
GE 46052 £31.28—C

1 2 3 4 5 6 7 8 9 10 1N 12

9.45%
E 4G-061 $29.48—GE 4G-030

— e e o e Gy

|
|
|
|
|
order is $5.00 or l
'
|
Bl

Y 4G 8.20
Plokering Flux Vaiye $70.13 $29.80—370-1D $41.80 Name...... R o ST o Seeo 2 o oo0c Tl Lo
350.DS $53.95—350.50 $35.95
Goldring 500SS $21.85—200SD $35.35 more and get FREE
. LR B veevesressese SirPhONE worth
ELECTRONIC EQUIPMENT DISTRIBUTORS, INC. .
3686 El Cajon Bivd., San Diego 4, Cal. City, Tone, Stafe. .o ouuueierunorecnnsasevanans e B

| Y N . '----—_—
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DO YOU
HAVE the

for EASY LISTENING?

NOW YOU CAN HAVE EASY
LISTENING at a LOW COST

Easy listening — velvet smooth
response over the entire audio
range—that’s what you get in
a new Utah Unidrive Coaxial
High Fidelity Reproducer.
Engineered for exceptionally
fine frequency extension of both
the bass and extremely high
registers—a Unidrive will give
you unsurpassed tonal quality
—with minimum distortion—a
velvet smoothness that is a rev-
elation and a real pleasure to
hear.

The Utah Unidrives are unique
in design and assembly tech-
nique. A single, high efficiency
magnet drives two perfectly
matched and balanced high and
low frequency cones with
mechanical crossover, to achieve
an efficiency heretofore unat-
tainable in conventional designs.
A newly developed skiver roll
cone treatment immeasurably
increases speaker lifetime.

See and hear the new Utah Uni-
drives ot your deoalers today. Avail-
Y able in six models and five sizes—
6 X 97, two 8", two 12’ and 15",

Starting at the unbelievably low
price of only $15.95,

RADIO PRODUCTS

CORPORATION

HUNTINGTON, INDIANA

Expt. Dept. Fidevox International, Chi., 1.

obstructive. Heavy equipment on casters
rolls over it easily.

Electriduct comes in two forms: a com-
plete electrical extension cord, wired for
heavy duty, with wall plug and cord on
one end and a duplex outlet on the other,
available in various lengths: and ducts,
outlets, and fittings available separately
for special outlet arrangements. (Ideas,
Inc., 615 South 2nd, Laramie, Wyo.)

“WELCOME LIGHT”

Eighty red and green flashes a minute
are produced by this colorful flashing
beacon which 3 s
will guide and %8
welcome s
guests. It can | i
be hung any- 5. .
where. Four .
multi-color
lenses continu- }
ously revolve |
inside a green !
weatherproof
lantern with
gold anodized
interior. Ten
inches high and
six inches in diameter, it comes complete
with hanging bracket and ready to operate.
Price, $29.88, prepaid. (Trippe Mfg. Com-
pany, 133 N. Jefferson, Chicago 6, Ill.)

oy

CLAMP-ON AMMETER

Designed to plug into any Triplett Model
310 miniature VOM, the Model 10 adapter
converts the
VOM to an a.c.
clamp-on am-
meter for meas-
uring ac. am-
peres without
cutting or open-
ing current
carrying wires.
The split trans-
former yoke
opens to fit
around a single
conductor or
busbar when a
lever at the
side is pressed,
and direct read-
ings of a.c. am-
peres from 6
to 300 in six
steps can be made. Price is $14.50 net.

The Model 10 can be used without the
Model 310 by means of a No. 311 lead at-
tachment ($1.90 net). A complete package,
known as Model 100, is available which
consists of the Model 310 VOM, Model 10

Always say you saw it in—POPULAR ELECTRONICS
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Make Your Career COMMUNICATIONS ELECTRONICS

through '"GRANTHAM SCHOOLS . ..
"PROVEN QUICK TRAINING METHODS

Correspondence training or resident Day and
Evening classes are held in Hollywood, Cali-
fornia and Washington D.C. by Grantham
Schools ... one of the outstanding electronic
training schools for F.C.C. examinations. Proven
... Quick Training Methods.. .. insure students
a successful course of study ir. training for a
position in America’s fastest growing industry

. Communications Electronics . . . Twelve
weeks of carefully planned courses enable the
beginner to take the Federal Communications
Commission examination for a Ist Class com-
mercial (not amateur) license. Ownership of
this valuable ticket will provide opportunities
for higher pay and more interesting employ-
ment in Radio-TV Electronics or in the Com-
mercial Electronics field.

MAIL OR CLASSROOM STUDIES

To better serve our many studerts and prospec-
tive new students throughout America, Grant-
ham Schools of Electronics maintains two
complete schools for CORRESPONDENCE or i
RESIDENT courses. . . Hollywood, California E.C.C.-TYPE EXAMS

and Washington D.C. No previous training
is required. All courses begin with basic Throughout the Grantham Schools courses
2 fundamentals. Federal Communications Comnission type

tests are used to familiarize students for the
actual F.C.C. examination.

il

OUR GUARANTEE FOR YOUR FUTURE
If you should fail the F.C.C. 2xamination
upon completion of our course, WE GUAR-
ANTEZ to give YOU additiona. trainirg at
NO EXTRA COST. Read full d=tails in our @
free booklet . ..become a part cf America’s =
future :n Communications Electronics.

W

Heres Proof . . . . MAIL TO SCHOOL NEAREST YOU

NN

6\

idVi

o~

)

5

(]

Gr an 3 - AT

:}l’:?itnat;:::sth;lnmﬂs:;ineir::iY:r:;"‘:iin:(nnfl‘cecisexﬂ (.‘aﬂ " enve'°pe o paS(e on antal Card)

list of a few of our recent graduates, the class =
S of license they got, and how long it took them: GRANTHAM SCHUULSI DESK 73 T
= i 1505 N. Western Ave. 821 19th Street N.W.
- License  Wks. ) o 2 UR 3
2B 6. A Willms, 1401 E. Muriel, Orlando, Fia. o1 Hely ood 2, (CRIL Bile SIS
-:.. David Seigler, 216 Dowling, Walterboro, §. C. 1st 10 Please send me your free booklet, telling how I can
% . 0. Mains, 6332 5. Paramount, Rivera, Calif. st 1 get :‘Y commereial S:C'E‘: l'be"‘? qumkllz. ! “"de?l'l
= " stan there is no obligation an no salesman wi
: Paul Schuett, 1314 20th Ave., Lungnewt Wn. 1st 10 il
?. Robert Todd, 216 West End Ave., Cambridge, Md. st 3
; Dan Breece, Station KOVE, Lander, Wyo. 1st 12 Name Age
% loe C. Davis, Stetion WABD, Wayneshoro, Miss. st N
™ paul Chuckray, £874 Weber Rd., Aliton Mo. IR Al
..‘: W. Reynolds, 233%2 Washington Bivd., Yenlce, Calif. 1st 12 City. State
- o I am interested in: I
S UA AL ADAVAVAVAUAUADAUAAUAVAUAT Ol ome Srady DI Reslenn e
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clamp-on adapter, No. 311 leads and a Mod-
el 101 line separator. Price, $61.90, includ-
ing a handy durable carrying case. (Triplett
Electrical Instrument Co., Bluffton, Ohio.)

TUBE CHEGKER KIT
A new tube checker in kit form, the
Paco Model T-80 features a free-point
selector system, an extra-large 5” acrylic-
cased meter, an illuminated, high-speed,

F THIS MAN
IS ON YOUR
CHRISTMAS LIST—

A subscription to Poru- brass-geared, 3-column roll chart, ripple-
LAR ELEcTRONICs will | finished steel cabinet, and two-color panel
akeas perfect gift for | with contrasting knobs. It tests all new

AM-FM-TV tubes, including series-string
) . X types. Dimensions are 10%" x 154" x 434",
tronics hobbyist, experi- | Net price, $36.75: matching removable
menter or inventor. cover extra at $3.95. (Paco Electronics

Company, Inc., 70-31 84th St., Glendale 27,
I'or each month, Porurar | [ 1 N'v)

ELEcTRONICS offers clearly written. INTERCHANGEABLE-SCALE METERS
{ully illustrated features on building and Coverage of more than 100 voltage and

assembling scores of useful projects, reports | . ant ae and de. ranges is possible with
on exciting, new electronic miracles which are | six custom meters by means of interchange-
changing our way of life. There is no more | able scale faces and shunting and multiplier
thoughtful Christmas gift, or flaitering one,
than a subscription to Popurar ELEcTRONICS, |
the world’s only magazine for hobbyists and |
experimenters. Each of your gift subscriptions
will be announced by an attractive card, in-
scribed with your name. And what’s more,
you can enter or extend your own subscription |
to PopuLar ELEcTRONICS at these special |
Christmmas gift subscription rates, 1oo!

him, and every other elec-

First (-year gift subscription.. .. . ...... ......... 34
Each additional (-year gitt subscription.. .. ... .. .. $3

Use the postage-paid envelope facing
page 82 for your own and gift subscrip- (i
fions. List additional gift orders on an l'—.‘ »’)

resistors. The rectangular meters come in

extra sheet of paper. a sturdy plastic case in 214”7, 314” and 41"
WRAP UP YOUR CHRISTMAS GIVING NOW! sizes, and feature d’Arsonval moving coil
DO IT EASILY, AND APPROPRIATELY, design, fatigue-tested springs, and stress-

WHNRORULARSELECTRONICS released assembled units, within 2% accu-
POPULAR ELECTRONICS, 64 E. Lake St., Chicago 1, 1ll. | racy. Basic meter movements, plus scale
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reasons why the worl js;’
in communications IS

model S-38D $49.95

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

mode] S-53A $89.95

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

model S-85, S-86 $119.95

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

model S-94, S-95 $59.95

Advanced models that bring in
emergency radio, police and
fire calls. Newly engineered
FM chassis provides low fre-
quency drift and low noise
figure. Modern styling with
simplified control gives easy
operating. Coverage: S-94—30
to 50 Mc; §-95—152 to 173 Mc.

gg()

s mostﬂs respected name

ol swnnw\ aggeio,
=i §’§ &

model SX-99 $149.95

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

model S-102, S-106 $59.95

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

model SX-104, SX-105
$89.95

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

THE NEW ONE
THAT'S ON THE

DRAWING BOARD
TODAY!

Available with convenient
terms from your
Radio Parts Distributor

HiFrFatTare where the best ideas in eommunzcatwns
2 = | e 1 Hy . Export Sales: Int tignal 0 i
ULLTE RS et amsmemers,,,

CHICAGO 24, ILLINOIS
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“ Most Popular

NOVICE TRANSMITTER IN THE COUNTRY!

From ‘‘the World's Largest Distributor of Amateur Radio Eqpt!'*

Glsbe. Chicf 90

A completely bandswitching, 90
watt transmitter for 10-160M.

Here’'s a compact, 8x14x8",
sturdy rig with well-filtered,
built-in power supply. Pi- Just
network matches most anten-

nas from 52-600 ohms. Modi- >S-ZSoov
fied grid - block keying is

employed for maximum safety. $ 47

Has provisions for VFO input per mo.
and operation, Kit form in-

cludes complete manual and all Net: $£67.50
tubes and parts. Meter and Kit: $54.95

cabinet carefully shielded for
reduction of unwanted TVI.

AND WRL’S TRIED AND TESTED . ..

. Clsbe Seout 680

65 watts CW,; 50 watts on
fone, plate modulated.

A compact, self - contained,
bandswitching transmitter for
operation of the 6 through 80
meter bands, with built-in
power supply. High level mo-
dulation is maintained. TVI.
suppressed cabinet. Pi-network
output on 10-80M ; link-coupled
on 6M, matching into low im-
pedance beams. New type,
shielded meter. Globe Scout
66 is identical, except band-
switching 10-160M. Size:
8x14x8".

PRINTED CIRCUIT SCREEN MODULATOR

Designed to permit radio-telephone operation with the
Chief and similar CW Xmttrs. Seft contained. Kit:
$13.95.

FREE 1958 CATALOG!

New 200 page catalog with
hundreds of illustrations of
over 16,000 quality items
from the nation’s leading
manufacturers. Everything
for the ham, hi-fi enthusi-
ast, experimenter and serv-
iceman. Send for your copy
today!

Net: $109.95
Kit: $89.95
$11.00 Down

$QN

per mo.

| e lelioletia e e L U L )
O Free Catalog! Info on [J Chief [J Scout

l o LN —— T S i ot
E AAATESS S .imsysiodos daers s88es v i arions sompemsss s seeesbobessosliesss
§ City & State: s simcmmi... s o v e

faces and multiplier and shunting resistors,
are available through local electronic parts
distributors. (Precise Development Corp.,
Oceanside, N. Y.)

“CUSHION-GRIP” SCREWDRIVERS

These screwdrivers will never hurt your
hand, according to the manufacturer, no
matter how
hard you grip
them. The re-
silient “Cush-
ion Grip"” —
made of neo-
prene rubber
permanently
bonded to a
tough Amber-
lite handle —
is unaffected
by water, oil
and gasoline,
and will not
slip. Torque is
50% greater
than that of ordinary plastic or wood-
handled screwdrivers.

“Cushion-Grip” screwdrivers are availa-
ble in four styles and in 16 sizes from 3" to
12”. List prices range from $1.00 to $2.70
each. (Bridgeport Hardware Manufactur-
ing Corp., Bridgeport, Conn.)

PLASTIC LAMINATING KIT

With the Photo-Seal plastic laminating
kit, you can permanently seal your wallet-
size pictures, ID cards, etc., in clear plas-
tic. You just place a photo between two
plastic sheets with a polish plate on top
and bottom, heat and cool under pressure,
then remove and trim. The kit includes a
4" x 5" electric sealing press with a 300-

watt, 115-volt heater, two Nickeloid polish
plates, and 50 sheets of plastic. Price,
$14.95. (Therm Appliance Mfg. Co., Inc.,
612 S. First St.,, St. Charles, 11l.)
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QOO + KH=>1

FN\weriy

Roo + HA ~>Re A

f

Bell Laboratories chemist Field 11. Winslow, Ph.D., Cornell University, with a scale model of a small section
of a polvethylene molecule. Branch formation indicated by pencil is vulnerable to oxidation. Dr. Winslow and
his associates worked out a simple way to protect long polyethylene molecules necded for durable cable sheathing.

THE DILEMMA OF GIANT MOLECULES

Solution: 2 plus 2 equals 5

Polycthylene is used to protect thousands of
miles of telcphone cables. It is tough, light
and long lasting. Its strength lies in its giant
molecules—a thousand times Dbigger, for ex-
ample, than those of its brittle chemical cousin,
paraffin wax.

But polyethylene has a powerful encmy:
oxidation, cnergized by light and heat, shattcrs
its huge molccules to picces. This enemy had
to be conquered if polycthyvlene was to mect
the rigorous demands of cable sheathing. Para-
doxically, it was donc by making the whole
better than the sum of its parts—just as though
2 plus 2 could be made to add up to 5.

To check the ravages of light, Bell Labora-
torics chemists devised the simple yet highly

BELL TELEPHONE LABORATORIES

cffective remedy of adding a tiny dose of carbon
black. Then antioxidants, such as those com-
monly used to protect rubber, were added to
check attack by heat. But here the chemists
encountered a dilemma: although the carbon
black protected against the effects of light, it
critically weakened the effectiveness of the anti-
oxidants.

To solve this dilemma, Bell Labs chcemists
developed entirely new types of antioxidants—
compounds not weakened by carbon black but
which, intriguingly, are very much more effec-
tive when carbon black is present. The new
antioxidants, plus carbon black, in partnership,
provide long-lasting cable shcath—another ex-
ample of how research at Bell Telephone Lab-
oratories works to improve telephone service.

&
S

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT
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[ntroduces Hi-Fi Gema

Years Ahead of Every Other Cantrol Unit
Ahead In Design . . . Ahead In Sound
Ahead In Features . . . Ahead In Styling.
® Avallable I Kit and Wired Form.

¢ Conservatively Rated At 70 Watts
' @ Metered Bulance And Bias Adjust Controls

o Uitra-Stalde ® Variable Damping

® Available in Kit And Wired Form

12 WATT
AMPLIFIER

LAFAYETTE 12 WATT AMPLIFIER WITH CASE

Complete 12 Watt Power Amplifier with Bullt-In
Preamplifier-Equalizer Brings Real Hi-FI at Low Cost
The Lafayette LA-22 amplifier features wide range frequency

LAFAYETTE MASTER AUDIO CONTROL CENTER with
.BINAURAL CHANNEL AND DUAL VOLUME CONTROL.

This is not only the finest hi-fi preamp characterized by wn-
matched features, but it has been functionalty designed to keep

- poce with the conversion of your present hi-fi system to binaural

(Stereophonic) sound. Incorporates an extra channet and dual
volume control for binaural reproduction. Features include DC
on all tube filaments, negative feedback in every stage, dual
cathode follower output stages and latest printed circuit con-
struction. Less than 0.09% IM distortion and less than 0.07
harmonic distortion at 1V. Hum and noise level better than
80 db below 3V. Uniformly flat frequency response over entire
audible spectrum. 7 inputs for every type of phono, tuner or
tape. Tasteful styling, brilliantly executed. Size 1234” x 9”
x 334”. Shpg. wt., 10V ibs.

KT-300—Lafayette Master Audio Control Kit Complete with
cage and detailed assembly instructions. ... Net 39.50
LT-30—Same os above completely wired and tested with coge

and “instruction manual. . Net 59. 50

"DELUXE 70 WATT BASIC AMPLIFIER

Here's ultra-stabitity in a 70 walt basic power amplifier employ-
ing highest quality: components conservatively rated to insure
performance and long life. Features matched pair KT 88's and
wire range linear output transformer, variable damping con-
trol, meter for bias and batance and gold finished chassis.
Frequency response 10-100,000 ¢ps + 1db. Hum ond noise
90db betow full output. IM distortion less than 1Y2% ot 70
watts, less than 0.3% below 30 watis. Harmonic distortion less
than 2% at 70 watts from 20 to 20,000 cps =+ 1db. Output
impedance 4,8 and 16 ohms. Handsome decorotive cage per-
forated for proper ventilatian. Size 142 x 10 x 734” including
cage and knobs. Shpg. wt., 40 lbs.

KT-400—Lafayette 70 watt Deluxe Basic Amptifier Kit complete
with cage and detalled assembly instructions. ... Net 69.50
LA-70—Same as above completely wired and tested with cage
and_instruction manual. . Net 94.50

response and low hum and distortion, Utilizes premivm quality
EL84 tubes in a pentode connected balanced output circuit. Five
inputs pravided for every type of phono cartridge, tuner, tape
head, TV, crystal phono, etc. Function selector and equalization
switch give instant choice of proper equalization far ali types of
records and tape head. Loudness control approximates Fletcher-
Munson characteristics far tonal balance ot low listening levels.
Bass and treble controls afford wide variation of cut or boost
of highs and lows. Frequency response 30-20,000 cps + 1 db.
Sensitivity, for full output V3 V on tuner, crystal or aux., 8 mv
for magnetic phono or tape head. 1.M. Distortion less than
1Y2%. Attractively finished to harmonize with both modern and
traditional decor, its appearance matches the Lafayette LT-25
tuner. Size 13347 x 634" x 4Y3”. Shpg. wh, 15 Ibs.

LA-22 Amplifier, Complete With Removable Case.. Net 33 50

LAFAYETTE HI-FI FM-AM TUNER WITH i CASE
o Armstrong Clrcuit With Limiter ® Foster-Seeley Discriminator
o Temperature Compensation and AFC

e Custom Styled

Like its matching amplifier, the Lafayette LT-25 FM-AM tuner iz
@ most vnusual value with outstanding spexifications and super-
lative performance. Circuit features temperature compensation
for stability and low drift, AFC to ‘'lock-in"* the station and AFC
defeat for precision tuning of weak stations. Inertia flywheel
makes turing smooth. High selectivity and sensitlvity. Meets
FCC requirements for radiation. Distortion less than 1% on FM
and AM. Frequency Response 20-20,000 cps + 1 db on FM;
20-5000 cps + 3 db on AM. Hum level 60 db below 100"/.
modulation. An‘rof.ﬁvely finished to match the LA-22 amplifier.
Comes complete with removable cover, with provisions for’
mounting either in cabinet or on panel. Size 133” x 8.3/16”
x 41,”. Shpg. wt., 15 lbs.

LT-25 FM-AM Tuner, Complete With Case Net 49.50

f‘l{/()w/k‘llﬁv ]65 08 leerty Ave PLAINFIELD, N. )., l?;: 3“5.::'\:;[. B’;;‘O: 'HJOR:ISSNTW Federal St

JAMAICA 33, N. Y.

SRONX S8, N, Y., $42 E. Fordham Rd. ~ NEWARK 2, N. 1. 24 Central Ave

ln:lude postage with order.
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..ok prices evewpote coi afford.

Reg. Value 158.55 "f’=;' 5

LAFAYETTE MATCHED HIGH-FIDELITY
PHONO SYSTEM

NOBODY BUT LAFAYETTE can bring you a phono system of this quality
—and ot this price. Indeed o Lafoyette **best buy’” system designed around
the new Lafayette LA-69 20 watt amplifier. The performance of this
phono system surpasses the most critical requirements of music lovers at a
price below thot of commercial phonographs. Twenty-four combinations of
record equalization provide an almost endless variety of tone compensa-
tion to match varying recording characteristics. In addition to the LA-69
this system includes the fomous Garrard RC-121 4-speed Record
Changer featuring full automatic and manual positions ond Simple-mix
operation; the new improved VRII Variable Reluctance GE Triple Play
Turnover Cartridge Model 4G-052 with genuine GE diamond and
sapphire styli, and the celebrated Lafayette SK-58 12”7 Coaxial Hi-Fi
Speaker. All units ore supplied with plugs, jacks and prepored color-
coded interconnecting cables for quick easy installation. For 110-125 volt,
60 cycle AC. Shpg. wt., 50 Ibs.

HF-179—Complete Phono System..... =~ Net 119.50 GE Cortridge

L%wﬂhiuwMuwafMMmMumf““”m““w
Style Matched Turer ond Amplifen

The Lafayette Music-Mates have all of the features required of a fine high-fidelity sys-
tem. Brilliantly engineered, beautifully styled and moderately priced, the Music-Mates
are matched in performance, decor and size. Units are finished in atiractive dark
maroon and gold. Size 1314” W x 574" D x 4.3/16” H.

MUSIC-MATE 15 WATT AMPLIFIER
This deluxe amplifier utilizes new premium quality EL84 tubes in push-pull. Distortion
tess than 1%,. Frequency response 20-20,000 CPS + .5db. Has separate bass, treble
and volume cortrols, plus loudness control. 5 input channels with tape and record
equalization. Noise minimized by hum adjustment control and rumble filter switch.
For use on shelf or custom mounting.

Lafayette LA-41 Amplifier (Less Cagel.o i Net 48.50
Lafayette LA-40 Amplifier (With Cagel... .o Net 46.50

MUSIC-MATE DELUXE FM-AM TUNER

A sensitive, selective, stoble FM-AM tuner. Temperature compensated oscillator and
AFC action assure freedom from drift and ''locking-in'' of a program. Armstrong cir-
cuit with Foster-Seeley discriminator employs 6 tubes plus matched pair crystal diodes
pius rectifier. Superior hum and distortion specifications assure excellent reception.
AFC defeat for tuning in weak stations. Built-in FM and AM antennas. For use on
shelf or custom mounting. )

Lafayette LT-41 FM-AM Tuner (Less Cage).....

Lafayette LT-40 FM-AM Tuner [With Cage}

TRANSCR'PT'ON_TYPE All the important features of professional transcription players have

been incorporated in this precision turntable. Extremely smooth and

MANUA'_ g PLAY PK-160 quiet heavy duty 4-pole motor plays 78, 45 and 333 RPM records.

; Exclusive magnetic brake, controlled by knob on base plate, permits

with instantaneous fine adjustment of each speed. Stroboscope disc in-

TONE ARM cluded checks speeds. Speed selector safety switch protects mechonism

by moking it necessary to pass thrcugh OFF position when switching

and TWO from one speed to another. 10”7 weighted turntable has rubber traction

PLUG lN mat. Mounting plate has pickup rest and ON-OFF switch. Size:

- 12-15/16” left to right. 1074” front to rear. Requires 234” clear-

HEADS ance below motor board ond 3” above. With AC line cord, 2 plug-in

heads, output cable, 45 RPM adapter. For 105-120¥., 60 cycles AC.

e MAGNETIC Shpg. wt., 12 Ibs. {NOTE: For protection in shipping, tone crm is
BRAKE separate. Just fasten to mounting plate.)

FOR FINE PK-160—Less cartridge and base.........ooco.cocrvweicaricieinecee. Net 25.95

ADJUSTMENT PK-164—Same as above except equipped with new genuine
OF EACH SPEED GE VRIO Triple Play Magnetic Cartridge with diamond-

® 4.POLE, HEAVY DUTY sapphire cartridge...... ... .Net 37.50
TRANSCRIPTION-TYPE MOTOR PK-162—Wood base for PK-160. Shpg. wt., 5 tbs.........Net 3.95
® STYLUS WEIGHT ADJUSTMENT SCREW ON TONE ARM  PK-163—Unfinished mounting boord only. Shpg. wt.,
e ACCOMMODATES ALL POPULAR CARTRIDGES R T s

RCI1Y

....Net 64.50 LT-a1 LE5S CAGE

Net .95

167
VISCOUS

VISCOUS DAMPED
12" TRANSCRIPTION

-y
YISCOUS TONE ARMS -
» s @ I pampen
DAMPED LICENSED UNDER CBS T 2

7 il pk-90— 11.95 ARM U. 5. PATENT NO. 2676806 PK-170—17.95 ARM

/J(Iqe%a[ﬁb ] 65'08 Liherty Ave. PLAINFIELD, lo’ ?:xir::n:;‘t. :;SEI\:N VI;)R:IS'_":W federal - S1.

JAMRIRA33: N Y r ek egie R b
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JUST OFF THE PRESS!
systems . Test Equipmant, tubes, Transistor Kits end minia-
dealer, servi experimenter and

RADIO NEW 180 PAGE ELECTRONIC
I T ‘ CATALOG FEATURING
’ . | THE BEST BUYS IN THE BUSINESS
turized components for transistor circuitry, Ham Equip.
hobbyist. CRAMMED FULL OF MONEY SAYING BUYS.

Er The newest and largest assortment of Electronic, Radie
FAYEIZe
\- SN 2= ompone . ;
ment, Builders Kits, Tools, Books, Microscopes, Binoculars,
SEND FOR YOUR FREE COPY TODAY,

and TV parts, Hi-Fi end Public Address Components and
- Telescopes, Cameras, and Drafting Equipment.—ALL AT
cATALOG y . LOWEST PRICES—Cﬂumg fo Qhe economy minded

LAFAYETTE 6 TRANSISTOR SUPERHET RECEIVER KIT
GIVES SUPERB PERFORMANCE . . .
INCOMPARABLE VALUE

® 100% SUBMINIATURE PARTS—NO COMPROMISES!
¢ LABORATORY DESIGMED—SENSITIVE, SELECTIVE, STABLE!
¢ CLASS B PUSH-PULL AMPLIFICATION—PLENTY OF POWER!

Kafayette is proud to present fts 6 Transistor Superhet Recelver Kit KT-119. This kit
represents the optimum In sensitivity, selectivity and stability. You‘ll be amazed at its
superlor commercial qualityl You’ll be elated with its surprising performance! The elrcuit
uses 3 high frequency RF Transistors, 3 dependable audic Transistors and Crystal Diode
and features a speclally matched set of 3 IF.’s, Oscillator, High-Q Loop, Class B
Push-Pull Audio Amplification. and Transformer Coupling In audio and output stages.
Speclal care has been taken in the design for exact Impedance matching throughout to
effect maximum transfer of power. Has efficlent 2% ” speaker, and earphone jack for private
ONLY listening. Complete with all parts, transistors, pre-punched chassis, battery and easy-lo-
follow step-by-step Instructions. 6” x 334" x 114”7, Shpg. wt., 3 1bs.

29 95 KT-119—Complete KIt—Less Case.....oououtrurnnisesnnsnmnnisrssssssssnns Net 29.95
(Less case & MS-339—Sturdy, attractive brown leather case Mth carrying strap for KT-119
battery) Shpg. wt., 1 db.oisninnnn.. .Net. 2.95
M$-279—Sensitive matching earphone..... TP T BT shoke WBnens ST LT n Net 2.39
3 TRANSISTOR SUPERHET POCKET RADIO KIT TRANSISTOR CODE PRACTICE

OSCILLATOR KIT

For thuse iInterested In mastering the Inter-
nationa) code, an audio tone os~clllator Is
cssentlal. The circult of this transistorized
feedback oscillator has.the simbplicity of the
neon giow, the signal strength of the vac-
uum tube, ana requires only two penlite
cells for weeks of service. It may be used
for solo practice, or two may send and re-
celve with the same unit. KIL comes vom-
plete with Transistor, Telegraph Kev. Re.
sistors, Condensers. Masonite Board. etc..

® A TRUE POCKH SUPERHET RECEIVER-NO EXTERNAL
ANTEN ® NO EXTERNAL GROUND!

A remarkable sensitive, super-selective
pocket superhet recelver with astonish-
L. Ing performance over the complete broad-
cast band. Uses 2 high-frequency and
one audio transistor plus efMclent diode
detector and features 2 specially matched
JF transformers for maximum power
transfer, The components are housed in

a professionsl looking beige plastic ease. and Schematic Dlagram.
The. recelver’s appearance enhanced by attractive maroon and silver KT-72 ... T . Net- 2.99
station dial. Sensitive built-in ferrite antenna eliminates need Yor Cannon zc--slngle Headuel - Net 1.33
external antenna. A designer's dream {in a true pocket superhet
receiver! Complete’ with all parts, transistors battery, case, dlal
and easy to follow step-by-step instructions. 4%”x2%”x1-1/16”,
Shpg. wt., 1 ib. N p ! PER VOLT A
KT-116 —Complete Kit, less earphone................. Net 16.95 | o 40 MICROAMPERE 3” D'ARSONVAL METER MOVEMENT
4 5:2¢0 S uperg Fowechnynar ISR B phioho Net 3.95 |@ HIGH INPUT RESISTANCE ON ALL DC AND AC RANGES

LAFAYETTE SIGNAL A new kind of kit—the difficult work fs already
GENERATOR

done—you wire in only a few multipliers and
COMPLETELY WIRED AND TESTED!

mount the battery holder to complete the unit.
A flne high sensitivity (20,000 ohms per volt DC
=-5000 ohms per volt AC) instrument employing
a 3” 40 mlcroamp movement, Has 4 DC voltage,
| 4 AC voltage, 2 DC current, 3 resistance and 2

= db ranges. Complete with test leads and de-
tailed instructions. Size 3%* x 4%” x 1%”. Shpg. wt., 3 lbs.

TK-20-KIL oruocrsemermerrmyp sogomreoamyeoonses ...Net 11.95
® 30 DAY TRIAL PERIODI FULL REFUND 1P P W TRy

R e S aaz/e#f . 165-08 Liberty Ave.
s ot A same ree pange: Ris the soatir and  (Roerrn | 71/1” JAMAICA 33, N. Y.

accuracy of instruments selling for 3 to 4 times as much.
Six overlapping ranges — 120KC to 320KC, 320KC to
1000KC, 1MC to 3.2MC, 3.2MC to 11MC, 11MC to
38MC. 37MC to 130MC — all on fundamentals — cali-
brated harmonics from 120MC to 260MC. Switch between
internal modulation at 400 ¢ps or any external source at
other frequencies. 400 cps signal can be used separately. o ¥ »

Outputs are unmodulated RF, modulated RF and 400 cps ADDRESS — — — o o — e e ‘

ACCURACY AND QUALITY
GUARANTEED!

22.50

® FREQUENCY V20KC to 260MCI
® 120KC to T20MC ON FUNDAMENTALSI

NAME e e e e e e e e e

audio, RF output is in excess of 100,000 micro volts.

Jacks are provided for high or low RF output,

Highly stable special circuit design. Fine adjust RF con-

trol. AF output 2.3 volts, input 4 volts, across 1 megohm. =) 4 R L 5

5 inch etched dial plate = protected by clear plastic bezel. Pty

Common_AF terminals for EXT-MOD input and INT-AF STATE ""'id

output eliminates need for special connectors. Gray metal ZONE — — — =

case — carrying handle — complete with leads, line cord e et b raams o ve oyt J 1000 ([ Saves e

gmlibplug or 105-125V. 50.80 cycle A.C. Shpg. wt., . 1 e R
S. i N

L$G-10 — Signal Generator
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Tips and Techniques
(Continued from page 38)

dure. Only three simple steps are neces-
sary prior to installation: (1) pre-cut all

|

wires to length needed; (2) strip a small
amount of insulation (usually %” to %");
and (3) twist the strands together and
“tin” with solder. —E.G.L.

FINDING FAULTY CAPACITORS

One of the most troublesome and diffi-
cult-to-locate defects in a radio or ampli-
fier is the leaky coupling capacitor (A4).
An ohmmeter test will usually show
infinite resistance, meaning that the ca-
pacitor is good. Intermittent operation or
distortion occurs, however, because the ca-
pacitor breaks down during operation and

6-9
o o

<
=
<
2

B+
g %umse
B+

(A) (8)

allows high voltage from the plate to the
grid of the following stage.

A sure way to check a capacitor (B) for
an intermittent short is to connect it to a
power supply through a 1-meg. resistor as
shown. If the capacitor is okay, the volt-
age read by the vacuum-tube voltmeter
will be slightly lower than the B+ voltage.
An intermittent capacitor will cause the
reading to rise and fall, while a good
capacitor can be squeezed and leads moved
with no meter reading shift. —H.C.B.

UNTANGLE YOUR LINE CORDS

Is your test bench a rat’s nest of tangled
line cords attached to various instruments ?
One solution is to remove the line cord

December, 1957

NEW' So simple .. . it's like magict
LAYER-BUILT ® COLOR-GUIDE

complete with all paﬂs and instructions

Each Ki

LJ-6K 10 watt Amplifier (Little Jewel). Highest
value in the low priced field, with built-In pre-
ampliiier and record compensator on phono
thanrel.

Freq. Response: £1DB 20 to 20,000 CPS af 1
watt. Distortion: 2% harmonic or less at 10
watts. In Charcoal and Brass. Shpg. Wt. 10 Ibs.
Complete Kit and instructions Net 24.95

207A-K Hi-Fi Preamplifier. The ideal control unit
with self-power feature for use with any basic
amplifier. True flexibility with 10 separate con-
trols. Feedback throughout for low distortion
and wide frequency response. !n charcoal gray
and brass. Shpg. wt. 10 Ibs.

Compalete Kit and instructions Net 44.50

60 watt Basic Hi-Fi Amplifier. For
use with a preamplifier (such as
207A-K). New advanced circuitry for
true high fidelity with exceptiona
reserve power. Shpg. wt. 40 lbs.
Complete Kit and instructions

Net 79.50
20 watt Amplifier. With built-in pre-
amplifier and all controls. Modern
flat compact design for tabletop or
cabinet installation. Shpg. wt. 20
Ibs. In Charcoal and Brass.
Complete Kit with instructions

Net 59.50

See your Hi-Fi Dealer or write . . .

G romme S—A Division of Precision Electronics, Inc.

ot P-12 9101 King Ave., Fronklin Pork, lllinois
[ Send complete Kit detoils. Send Kit.
O CAD ($5 enclosed). Postpoid. (Full poyment en-

closad. Enclose name of Deoler. (If ony.)

Zone. Stote.
10-day money back guarantee on all Kis
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from each instrument and install a re-
cessed male TV cord connector. From then
on, when instruments are not in use, the
cord can be detached. —W.F.M.

CLAY “PROBE” REMOVES FILINGS

Has the pole piece of that speaker of
yours grown metallic whiskers? You can
easily shave away those clinging metal
filings that are very apt to get in the voice-

B S

NEW RECORD CHANGER
ACHIEVES HIGH FIDELITY

TURNTABLE PERFORMANCEE
GLASER-STEERS coil gap with a piece of modeling clay

on the end of a pencil. This pencil-clay

“probe” also comes in handy for picking
W aven up small parts dropped in inaccessible

places. —J.AC.
offers fully automatic operation HOLES PROLONG PART LIFE
and added record and stylus protection The life of power transformers and

At last, the quality performance of a turntable has been | Other heat-handling components used in
combined with flawless record handling convenience. | radio-electronics gear can be prolonged by
’é‘vlze resuét i;—ttthe new G!atser—lfteers GSAStevintiraSe\{)eln. drilling a series of 4" holes in the chassis
w an utter are virtuaily non-existent. umbtle, 5 3 M

for all practical purposes, has been eliminated,and auto-' around the component. Thl‘s allows air to
matic features such as the amazing ‘SPEEDMINDER’ flow up through the chassis. The bottom
mark the GS-77 as the most advanced record changer s

of our time.

‘SPEEDMINDER’ does your thinking — prevents you from
using the wrong stylus with your records; selects the
correct turntable speed . . . and intermixes and plays
33 and 45 rpm records automatically, without regard to
size or sequence.
Another important GS-77 feature is that the turntable
pauses during change cycles and doesn’t resume motion
until next record has come into play position and stylus
is in lead-in groove. This eliminates record surface wear
caused by grinding action of record dropping on mov-
ing disc — a common drawback in other changers.
Other GS-77 features include — CHANGE CYCLE -
only 5 seconds — fastest in the field. MOTOR — 4-pole
induction; dynamically balanced, hum shielded and
shock suspended. ARM — acoustically isolated; has
vernier adjustment for stylus pressure, and convenient
finger lift for manual play, as well as indicator to facili-
tate location of stylus on groove; variation in stylus |
pressure between first and tenth record is less than
;agi;‘;:;;lsl"gg;gixim”%g &eclzlfg i:’fg"g%}flieé‘ plate, if present, should also be drilled.
w T in ayed. . 3
IDLER — automatically disengages in ‘off’ position to In some CasCs th_e chassis can _be raised
prevent flat spots. PRE-WIRED for easy installation, | above its shelf with wooden strips to en-
replaces most other changers. courage air flow beneath the bottom plate.
The new GS-77 is absolutely jamproof. A single knob | The added ventilation will lengthen the
controls all automatic and manual speed operations. life of the component and others nearby
$59.50 less cartridge and base (base illustrated, $9.60). Be especially careful to clean away all

See and hear the new GS-77 at your local high fidelity .
dealer, or write for further information. Dept. PE.12 chips that may have fallen between contact

ints on the underside of the chassis. You
GLASER-STEERS CORPORATION | Ponts o : il 1
20 Main Street, Belleville 9, New Jersey can avoid getting metal chips in the tube

In Canada: Glaser-Steers of Canada, Ltd., Trenton, Ontario. sockets by covering the sockets with tape.
Export Div.: M. Simons & Son Co., Inc., New York 7, N. Y, —J.A.C.
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Just published: 1958 HI-FI ANNUAL & ADIO HANDBOOK

Latest Hi-Fi developments, circuits, systems — all in one volume!!

I ® Reolistic High Fidelity
: ® The Effect Of Room Acoustics
® Reverberation And Good Sound Repro-
duction

* Diaphragm Type Reproducers

® Pros & Cons Of Dual-Cone Units

® Coaxial Units & Other Multi-Channel
Systems Using Crossover Networks

* Baffles And Enclosures

* Straight, Folded And Corner Horns

* Output Stage Characteristics

® Selection Of Tubes And Circuits

* The Ceramic Cortridge And Equolization

* A light Bulb Volume Expander

® A Simplified Automotic Tone Compensa-
tor

* Simplifying Tone Control Units

* A Plug-In "Presence” Equolizer

® Hi-Fi Performonce With Mullord's 520

® Distortion And Phase Splitter Unbalonce

* A Portoble Audio Amplifier System

* Measuring Amplifier Damping Factor

* A 3-Channel Amplifier

* The Distributed Port Loudspeaker En-
closure

* loudspeoker Damping And Tonal Re-
sponse

® lonic Cloud Tweeter

® Corona Loudspeaker

® A Tape System You Con Build

® A Professional Tape Recording Amplifier

® Recording From Tape To Tape With A
Single Deck

® A New Approoch To Hi-Fi Stereophonics

® An Improved “3-D" Converter

* A Two-Tube Binaurol Receiver

® All Tronsistor Hi-Fi Amplifier

* A Special Purpose Transistor Preamp

® Transistor Mike Preamp

® Transistorized Audio Amplifier

The 1958 Hi-Fi Annual & Audio Handbook is the most authoritative guide
to hi-fi construction, mairtenance and equipment . .. circuits and systems, and the latest
high fidelity developmerts . .. compiled by the editors of Radio & TV News. The listing
of contents above is only part of the tremendous number of articles and discussions
in this giani bargain volume. Plus: more than 20 clear-cut, step-by-step plans for hi-fi
projects.
1958 HI-FI ANNUAL & AUDIO HANDBOOK .............get your copy today!
At newssfands everywhere . ... .... — b 00 010 ocrg @ > OLHYOR O 0 0BG 0G0 a0g . $

ZIFF-DAVIS PUBLISHING COMPANY, NEW YORX, N.Y.
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James recording tape
Melton
makes his tape

recordings on

That alone is

not the reason recording tape
why you
should use

Here's why recording tape

you should use

It’s the best-engincered tape in the world...gives
you better highs...better lows...better sound all
around! Saves your tape recorder, too—because the
irish FERRO-SHEEN process results in smoother
tape...tape that ean’t sand down your magnetic
heads or shed oxide powder into your machine. Price?
Same as ordinary tape!

Available wherever quality tape is sold.
ORRadio Industries, Inc., Opelika, Alabama

Export: Morhan Exporting Corp.,New York, N, Y.
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario
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Do Your Tapes Sound “Real Pro’’?
(Continued from page 87)

ings made on the same machine, correct
speed is not particularly important. But
when playing back tapes recorded on pro-
fessional equipment which maintained ex-
act speed, a speed variation in your ma-
chine will seriously impair fidelity by no-
ticeably changing the pitch of music and
voice. To get full enjoyment from the
many fine pre-recorded tapes now on the
market, you will naturally want to obtain
accurate reproduction.

Here’s how you can check the speed of
your machine the way the professionals do
with a timing tape manufactured especially
for this purpose. Such tapes display a
printed pattern which repeats itself with
complete assurance every 15 inches. At
7% ips, the pattern will appear once every
two seconds; at 33 ips, every four scconds.
Count out 56 consecutive 15-inch segments
of the timing tape. Then, with a red wax
crayon, make a mark at a point three seg-
ments in from each end. This leaves 50
segments between the two red marks.
Thread up the timing tape, setting the first

WHERE TO GET IT
You can obtain information on the tape re-
corder accessories mentioned in this article and
names of retail suppliers by writing to the fol-
lowing manufacturers:

Head Cleaner

Long Life Fluid Audio Devices, Inc.
| EMC Recording Corp. 444 Madison Ave.

806 E. 7th St. New York, N. Y.

St. Paul 6, Minn.

Tape and Clutch Lubricant
Long Life Fluid
EMC Recording Corp.
806 E. 7th St.
St. Paul 6, Minn.

Head Demagnetizers

Ampex Corp. Audio Devices, Inc.
Redwood City, Calif. 444 Madison Ave.
New York, N. Y.

Int'l Pacific Recording Corp.
860 Vine St.
Los Angeles, Calif.
4”-Hub Tape Reels
EMC Recording Corp. Samuel Candler

806 E. 7th St. Enterprises
St. Paul 6, Minn. 1050 Ponce de Leon

Ave., N.E.

Atlanta, Ga.

These accessories permit the tape recording
amateur to give his equipment the same routine
maintenance as is employed in professional
sound studios.
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We Have OVER 1000
USED TV SETS

At A1l Times in Our Huge Ware-
house. Buy one or more of
thes2 WORKING TV's to sell or
use @z your own second set! All
sets in GOOD WORKING condi-
tion Tour choice—Console or
Tabe MWodel.

107. 3$23.00 197 .$58.00
127, $28.00 207, .$64.00
14”7 ,333.00 21" .$%72.00
16”. $40.00 247 .$99.00

FREE BONUS
ANTENNA GIVEN
WITH ANY TV SET

ORDER!

When ordering TV's state
whefher table model or console
is desired, Also preference on
makz of set. All TV's sent rail-
way express F.0.B. Newark, On
any quantity WIRE or CALL
today!

WHY PAY MORE
FOR TUBES . . .
ORDER TODAY!

SEND for our }
FREE complete
TUBE AND
PARTS LIST
and order
blank..

FREE POSTAGE in U.S.A. and Ter-
ritories en orders over $5.60. 25¢
handling charge on orders under
$5.00. 259 deposit remuired on
C.0.D.'s. Please send approximate
postage or freight on Canadian and
foreign orders. Subject to prior sale.

ELECTRIC COMPANY , .

79 CLINTON PL. NEWARK, N. J. ,4imbordr 4.9843
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CuT
CHASSIS
HOLES

ROUND SQUARE

Smooth, accurate openings made in 1%2 minutes
or less with Greenlee Radio Chassis Punch

Quickly make smooth, accu-
rate holes in metal, bakelite, or
hard rubber with a GreenLER
Chassis Punch. Easy to operate
. . simply turn with an ordi-
nary wrench. Round, square,
key, and D" types . . . wide
range of sizes to make openings
for sockets, plugs, controls,
meters, terminal strips, trans-
formcrs,tpancl lights, etc. As- fg
sure perfect fit of parts and
professional finish to every
job. Write for descriptive liter-
ature. Greenlee TOOFCO.,Z392
Columbia Ave., Rockford, Ill.

A BOX IS NOT
A MUSICAL INSTRUMENT!

l No skilled rmusical instrument
maker. including even those in abo-
1 riginal tribes, has ever found a rec-
f tangular box satisfactory. IN SPITE
* OF THIS, today many HI-FI speaker
systems proclaim the ultimate in
{ high fidelity, vet they employ nothing
more than the most elementary boxes
to perform (e complicated function
of transforming the vibrations of the
loudspeaker into sound.
‘ In the KARLSON ENCLOSURES,
L1 specially curved internal and exter-
d > nal structures are used to provide you
2 with the highest performance capabil-
| ities available in the industry today.
Actually the Karlson Enclosure
I_ one of the most fabujous musical in-
struments ever created and is capable
of reproducing every sound from a
baby’s breath to the mighty roar of
thunder. After long and rigorous
tests, we know definitely that the
Karlson Enclosures can outperform all other units now available
on the market at any price.

Despite their fantastic performance characleristics these units
are available to you in 20 different models in KIT, UNFINISHED
AND FINISHED FORMS, at prices you can afford, ranging from
$18.60 to $174.00.

SEND FOR OUR CONMPLETE CATALOG TODAY AND LEARN
HOW THE KARLSON ENCLOSURE CAN BE FITTED TO YOUR
SPECIFIC NEEDS.

KARLSON ASSOCIATES, INC., Dept. PES

1610 Neck Road |
Brooklyn 29, N. Y.
I Please send catalog. I
1
I NAME o o M 0 4rge @ emomomems s €008 0 O T AV a1 e el B s I
I AddEess ddi @ onens @ dL L i e ey e S S A e - - e I
Gy w TN S ae mis Swe S0l b b S e B e State. .. . e A I
L------Nm----_m_w J
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red mark right next to the capstan, and
start the machine.

Note the time in seconds that it takes
for the second red mark to appear at the
capstan. If a machine is running at exactly
7% ips, it will take 100 seconds; at exactly
3% ips, 200 seconds. Don’t expect to hit
this reading on the nose. If your machine
times out at 98 or 102 seconds, it is satis-
factory. Most home tape recorders of good
quality will be within plus or minus two
per cent of the rated speed. If the machine
falls within these limits, there’s no problem.

A slow machine probably means that the
capstan is slipping. Correct by cleaning
the capstan with Long Life cleaning fluid.
Once the capstan and rubber pressure
roller have ‘been thoroughly cleaned, the
machine should speed up to its correct rate.
The bottom photo on page 86 shows how to
clean the capstan and pressure pad.

A machine consistently running at ex-
cessively slow or fast speeds should be
returned to the manufacturer.

Tape Treatment. All of the major
brands of tape will give completely satis-
factory results on home tape recording
equipment. Just the same, recording tape
does need some special attention if you are
aiming at maximum performance. Here's
why that’s so.

All magnetic recording tape is manu-
factured in wide rolls and then slit into
14 widths, giving it jagged edges. Passing
through the machine, these jagged edges
cause a build-up of binder and oxide de-
posit to accumulate on the heads and
guides. Like a fine rouge abrasive, these
particles gradually wear away the lami-
nated metal of the head. The harmful
effects aren’t noticeable at once. A single
roll of tape will not do any immediate
damage, but in time a definite loss of re-
cording quality will result.

Fortunately, it is casy to prevent this
type of damage by removing the abrasive
particles from the edge of the tape. Satu-
rate a wad of cotton with the same fluid
that you used to lubricate the -clutch.
Squeeze out excess fluid until the cotton
is wet but not “drippy.” Holding the
cotton between your thumb and forefinger,
grasp the tape lightly and run its entire
length at fast forward or rewind as shown
on page 87. When you've finished, take a
look at the cotton. You’'ll be amazed at the
amount of oxide and particles that has
been removed.

Be sure to rewind the tapc after com-
pleting this treatment. It is under tension
from being wound while under the pressure
of your fingers and, if stored in this con-
dition, it will be damaged.

The treatment will also give the tape a
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Learn TELEVISION-RADIO

Servicing or Communications
by Practicing at Hom
in Spare Tlme

WitHouT EXTR~ CEARGE you

get special MRI Ekits devel- ~

oped to give a:tusl practice | °

with TV-Radic equipment. +
You build, t=s:, experiment /
with receiver cr broad-

casting circuits.
All  equip-
ment yours

NRI Has Trained 'I'housands for
; Successful Careers |n 'I'V-Rodlo

e ) '
'h! oy -r_‘&:j‘

| . 4

Have the High Pay, Prestige, Good
Future of a Skilled TV-Radio Technician

People look 1ip to 124 depend on thz2 Technician, more

than ever befors. His opportunities are great and are ,,5dlo Enginse” KATV . All the Whr} He Can D Haz Goo< Part Time Business
increasing. Becoe a TV-Radio Tezhnician. At home, ng‘;watsﬂ’gl;v%:’gé: (efie (i gy IR Caite early in my

R ol Course I have re- treinicg ©  started
ﬂn{i in your sparse tirce, you can lear_n to do this inter- fore enrolling. I was paired 2 000 TV ani servicmg sets. Now
esting, satisfying wor< —qualify for impor-ant pay. held back b, sixth Radio e=t: a year. have completel

A steady stream o” new Electronic prcducts is in- grade  edueation.” NRI proved a good equipped shop. Aﬁ
creasing the job amnd promotion opportnities for Tele- BriLy SaNcHEZ, Pine  foundation.” H. R. squipment is paid
vision-Radic Tec-nicians. Right now, = solid, proven Bluff, Arkansas. GiﬁRD‘éN Milledge- %‘3" E. A. Brepa,
field of oppartuni-y far good pay is servicing the tens vl Cer, e, e,

of millions «f Tel2v:sion and Radio ses now in use. The Tested Way ! ®
The hundreds of TV and Radio stations on the air To Better Pay see O'her s‘lde @
_ o e e CUT OUT AND MAIL CARD NOW o o

More Money 5oon—Make ]
TPl SAMPLE LESSON " s vecoo
NRI students find it easy to start fix- A " D CATA lOG
ing sets for friznds a faw months after !
week extra spending money. Many B
who start_in spare time soon build | The ABC's of
full time TV-Radio businesses. FREE ¥ SER\”CING
Act Now—See What )

NEI has devoted 40 | This card entitles you to Actual Lesson on Servicing, shows

years tc developing how you learn Television-Radio at home. You’'ll also receive

training methods. You .

iramas bt Yo | UATIONAL RADIO INSTITUTE, Dept. 23 § job and Cateerb

offer interesting jobs for Operators and Technicians
Fixing Sets in Spare Time| ! WE PAY POSTAGE
enrolling, pick up $10, 815 and more a
NRI Can Do for Youl»
simplified, practical 64-Page Catalog.
f *  by-doing. NATIONAL

~ RADIO INSTITUTE, Washington 16, D. C. me\““\\\es ;
Washingtan 16, D.C. I Please mail me the FREE sample lesson and #4-Page ! A h‘
- Catalog. (No Salesman will call.) TV

Name.____________ e _Age 2 AD“OU\A“S Nk
i 1

1' Address ... . T y j

0 - )

lClty _________ e —.._Zone....State_____________ - 1 o/

ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL - '

P
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Technical "KNOW-HOW” Can Give You Interesting, Important Work

LEARN-BY-DOING with Kits NRI Sends at No Extra Charge

YOU BUILD AC-DC YOU BUILD Signal Generator

Superhel’ Receiver You build this Signsl Generator.

Learn how to compensate high fre-
NRI Servicing Course includes all quency nnPIPllﬁen practice sligning

needed parts. By introducing defects typical LF. amplifiers in receiver
you get actual servicing experience circuits.

practicing with this Make testa,

modern receiver. conduct ex-

Learn-by-doing. periments.

YOU BUILD Vacuum Tube
Voltmeter

Use it to earn extra cash
fixing neighbors’ sets;
bring to life theory
ou learn from
RI's easy-to-

YOU BUILD
Broadcasting Transmitter

As part of NRI Communications Course
{ou build this iow power Transmitter,
learn commercial broadeasting operators’
methods, procedures. Train for your FCC
Commerciai Operator’s License.

For ngHer Puy, Bette Jobs
Be a Television-Radio Technician

Train at Home the NRI Way
Famous for Over 40 Years
.‘ NRI is America’s oldest and largest home study

understand texts.

. Serviting Needs
~™ More Trained Men

sistors, Color TV are mak-

Portable TV, Hi-Fi, Tran-
e

ing
opportunities for
time earnin
of your own.

éroadtasting Offers

Satisfying Careers

4000 TV and Radio sta-
tions offer interesting posi-
tions. Govt. Radio, Police,
Two - Way Communica-
tions are growing fields.
Trained TV-Radio Opera-
tors have a bright future.

new demands
trained Technicians. Goo
spare
s or a business

njoy prestige.

Televmwn Radio school. The more than 40
years’ experience training men, the outstanding
reputation and record of this school—benefits
you many ways. Successful graduates are everywhere, in
small towns, big cities. You train in your own home, keep

our present job while learning. Let us send you an actual
esson, judge for yourself how easy it is to learn.

No Experience Necessary — NRI Sends
Many Kits for Practical Experience

You don’t have to know anything about electricity or
Radio to understand and succeed with NRI Courses.
Clearly written, illustrated NRI lessons teach Radio-TV-
Electronic principles. You get NRI kits for practical

for J. E. Smith,
d Founder

experience. All equipment is yours to keep. Mailing the
postage-free card may be one of the most important acts
of your life. Do it now. Reasonable tuition, low monthly
payments available. National Radlo Institute, Wash, 16 D.C.

—— ™ ™ " NRI Graduates Do

FIRST CLASS
Permit No. 20-R
(Sec. 34.9, P. L. & R))
W ashington, D.C.

Important Work

BUSINESS REPLY CARD

No Postage Stamp Necessary if Mailed in the United States

NRI Course Easy to
Understand
“Opened my own
shop before re-
ceiving diploma.
I am independent

Works on Color TV

“NR changed
my whole life. If
I had not taken
the course, prob-
ably would still
be a fireman,

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE

Washington 16, D. C.

WWW amerdaceatadioRistery co

in my own busi-
ness.’ D. P.

struggling
Cressey, Stock- along.” J. F. ME-
ton, California. LINE, New York.

See Other Side for More
Information to Better Pa

SAMPLE LESSON
64-page CATALOG

both FREE
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uniform layer of silicone to reduce friction
and promote more intimate contact be-
tween head and tape with less noise and
tendency to *drop out.”

Tape Thickness and Reel Size. Two
factors often overlooked by the home
recordist are tape thickness and reel size.
Professional engineers favor tape with the
oxide coat on 1-mil backing. Thinner than
standard tape (1'%-mil backing), it is more
compliant and makes closer contact with
the head; yet it is not so thin that it will
stretch or break, as occasionally happens
with the extremely thin %4-mil tapes.

Another problem of recording on either
amateur or professional equipment is keep-
ing the ratio between the outside diameter
of the reel and the hub diameter at a
minimum. If a considerable ratio exists,
the difference in tension between a full reel
and an almost empty one can cause a speed
variation from the beginning to the end of
a recording. A special 7-inch reel has been
introduced which holds 1200 feet of 1-mil
tape and yet has a hub diameter of four
inches. With this larger hub, there is little
or no danger of distortion on the layers of
tape next to the hub, a mishap prevalent
with small hubs and the cause of many
poor tape recordings. So, before you make
your recording, it’s a good idea to remove
your tape from the original reel and re-
wind it onto a reel with a 4-inch hub. It is
also recommended that you use the same
type of reel for take-up.

The maintenance and operational pro-
cedures described here require a great deal
of time. However, by employing these
techniques, you will obtain better, more
professional results and derive greater
pride and satisfaction from your hobby.

Now, ready-—-set—roll em!
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Solution to crossword puzzle appearing on page 56.
December, 1957

T New LOW Prices for

GBS Power Transistors

Stepped-up sales and production made
them possible. The savings go to you.
Your net prices for the CBS 2N255 and
2N256 are cut in half!

=
Now radio amateurs and experimenters
can build a varietly of economical transis-
lorized equipment, fixed or mobile,
capable of real power output:

« Ten-watt mobile modulator

Mobile power inverters

Six-watt hi-fi amplifier

Code practice oscillator

Compact mobile p-a system §
Portable phono amplifier

Sensitive relay circuit

D-c voltage muitiplier

« Regulated power supply

'B__,__.___
@ POWER

TRANSISTORS
3

Write for Bulletin PA-16,
CBS Power Transistor
Applicalions, giving
complete detatls. Or pick

it up along with your lows
cost 2N255 and 2N256
transistors al your

CBS Tube distributor’s.

CBS-HYTRON

Semiconductor Operations, Lowell, Mass,

. A Division of
Columbia Broadcasting System, Inc.
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The Famous Little Jewel. ..
“Music Lovers Amplifier”

BRAND NEW EASIEST BY FAR

The newest, most revolutionary method of Kit construction
applied to one of the World’s most famous amplifiers. The
L]GKlt. tong known as a **Best Buy in Hi-Fi,”” is now avail-
able in this Fve and Time saving method. You’ll be amazed.
and youw'll marvel at this construction method.

DO IT THE LITTLE GENIE WAY
SO SIMPLE IT’S LIKE MAGIC

KIT

5949

FEATURES

Hinhest value 10 watt amplifier kit in the low priced field.
Features include built in pre-amplifier, record, comptsnsa!or
on phono channel, 4 inputs, bass and treble controls.  Uni

arrangement of bass control in volume control circuit enab es i
velume control to be used as a loudness control. Complete
with punched chassis, haok up wire, solder, hardware and
step by step instructions. Can be assembled with only a
screwdriver, long nose pliers, wire cutter and soldering iron.

Power Output:
Distortion: 29,
Frequency respons
Negatlvo feedba

GROMMES & PHILLIPS
5857 W. Lawrence Avenue
Chicago 30, Illinois

O Piease send LJ6 Kit. | enclose $24.95
O Please send ''HOUSE OF KITS'* Catalog

ELECTRONICS

MARINE
EDUCATIONAL
HI-E1 NAME 53ecd i 2] cmdiad I ieam bl et
ciats
AIR-CONDITIONING ADDRESS . .ouovreneoinsnnrnnnns
TISHING CITY . ... ZONE. .. .STATE. ..

""The House of Kits"

Can you think faster
than this Machine?

OPTICS
PHOTOGRAPHIC

@ %

GENIAC sect up to do a problem in check valve research

Be careful before you answer. GENIAC the first electrical brain con.
struction kit is equipped to play tic-tac-toe, cipher and encipher codes,
convert from binary to decimal, reason (in syllogisms) as well as
add, subtract, multiply and dl\u:le Specific problems in a variety
of flelds—actuarial, policy claim settlement, physics, etc.—can be set
up and solved with the components, Connections are solderless and
are completely explained with templates in the manual. This covers
33 circuits and shows how new ones can he designed.
You will find building and using GENTACS a wonderful experience:
one kit user wrote us: ‘‘this kit has opened up a new world of think-
e.”* You actuauy see how computing, problem solving, and
y (Tic-tac: nim. ete.) can he analyzed with Boolean
lgebra and the algebralc solutions, transformed directly into circu:t
diagrams. You create from over 400 specialiy designed and manu-
factured components a machine that solves problems faster than you
can express them.

“—e————— MAIL THIS COUPON — — — — — — —

SCIENCE KITS, Dept. PE-127C, Ollver Garfleld Company
126 Lexington Avenue, New Yor 6, N.

Please send mu
1 GENIAC Elecﬂ'lcal Brain Construction Kit and Manual,

$19.95 (East of Mississippi)

$20,95 (Elsewhere in United States)

$21.95 (Qutside the United States)
Retwnuble in seven days for full refund if not satisfied.

ITenclose §........ ...... in full payment.
My name and address are attached.
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After Class
(Continued from page T7)

surrounding inductors, there can be no
electromagnetic coupling to cause un-
wanted regeneration and oscillation.

In general, toroids may be stacked one
on top of the other in the same case with-
out interaction for the reason given above.
Their most important use at present is in
wave-filters (resonant and non-resonant
traps and peaking circuits). They may be
made very stable and unresponsive to tem-
perature changes and vibration, and may
be designed with very high @’s even at fre-
quencies up to 60 ke. or 70 ke.

Look for toroid transformers to replace
solenoid types in many of the forthcoming
high-fidelity systems still on the design
boards. —30—

AAAAAAAAAAAAAAAAAAAAAAAAALAAAAAL
Fluorescent Lamp Interference
(Continued from page 73)

interference, the noise is probably being
conducted along the a.c. wiring. Try these
steps:

(1) Plug the radio or hi-fi rig into an
a.c. outlet on a different circuit, to take ad-
vantage of a possible noise-weakening ef-
fect of the longer wiring path.

(2) Check for open line filter capacitors
in the radio or amplifier. The capacitors
eliminate some types of line noise (but not
others) and are connected from either or
both sides of the line to chassis. If no line
filter is present, add one from one side of
the line to chassis. To avoid the possibility
of a nasty shock, keep the value of the
capacitor about 0.02 gfd. and use a 600-
volt, good-quality component.

Remedies at the Lamp. If we decide
to attack the problem at the lamp, it may
have to be removed from the ceiling. But
first, check the starter. Occasionally, even
though the starter operates, its r.f. ground-
ing capacitor may be open. If the starter
seems okay, then we’ve got to open up the
“patient.”

(1) Check the “innards” of the fixture
for loose metal parts and components.
Make sure that the lamp assembly itself is
well grounded through its mounting or sus-
pension system. And tighten the clamps on
the cable or pipes entering the fixture. The
mechanical hum or buzz which you may
sometimes hear when you are close to the
lamp should not be confused with the rf.
interference. The hum is internal vibration
of the ballast, and =aside from tightening
the ballast’s mounting bolts, the only prac-
tical way to eliminate excessive hum is re-
placement.

(2) Install one of the metal-cased filter

Always say you saw it in—POPULAR ELECTRONICS
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“orounoen MYSTERY PACKAGE [€FEINCRXY

of ELECTRONIC PARTS ALL KITS CONTAIN THE FINEST
ASSORTMENTS. OVER 20,000 SOLD!
30 TUBE SOCKETS
2Va.lbs of HARDWARE
10 Electrolytic Condensers
40 Radio & TV KNOBas
40 BY-PASS Condensers {RIILAMRLM
60 CARBON REsisTors TRETIRNNY]
60 MICA CONDENSERS ;
100 SET screws

8 TN22 XTAL DIODES

“rI18))

w2 4250
Less Case

From BC 378 TRANS,

Worth $40.00

OUR PRICE ONLY
$ 395

It's Another THRILLING
HERSHEL  SURPRISE.
20 pounds of BRAND
NEW usable Govt
Surplus. Perfect gift
for Hams, etec.

. TG 8B, or
TU10B. Wi 12 Ibs,

| PHANTOM ANTENNA A.82
1 TELEGRAPH KEY

50 Ceromic Condznsers 5 MICRO SWITCHES
25-F1. Phono-Mike Coble 75.F1. 300 OHM TV LEAD.
¥ SELENIUM RECTIFjER: P

so #F CHOKEs | TRS 6 6.fr.oc LINE CORDS

with PLUG
200 1. HOOK-UP WIRE 5 RADIO NOISE FILTERS

1 TRANS. 6.3v.113 Vee. 25.Ft. RG-S8

5 PILOT PANEL tITES CamE i poes
5 RADIO.PHONO cHAssis | PIX TUBE BRIGHTENER
4 100P ANTENNAS(RAD) 3 CONDENSERS (500 MMFD
1 Meter Rectifier O-lma, | 20000 Vol

100 Fr. of SPAGHETTI
1 6V 30 amp. SOLENOID 10 GRAIN WHEAT LAMPS

ALL-PURPOSE F|
ruus;om"“‘

MODULATED
OSCILLATOR

Beneral Radlo Co.

5]495

TYPE 4844
DUAL RANGE
%00 XK€ to 1500
KC, 3.5 MC to 10
WC, Battery Oper-
Red

cIrRCUIT
BREAKERS

25 WFD. 2000
¥oc Int. 1000
VDT Worklng.

5 amg. 115 95 - G
i ) CARRYIN
dwite =
T 30728 avrureose CAS et BUTTERFLY - sm™n
' spST
3 orig. Gort.
& Coart 4

YOUR CHOICE i

- 7. L3 &?’(
TYPE 8108 330 ML~ TYPE B 434" Dig,

““, &  CONDENSERS rf,g

O

These units make

the finest tune
L S
TES fer Ultra-high
Dio. frequency trans. TYPED
214

mitters, receivers,

Porfoct Glit tor:

@ photographers ® Mechanles

M 4
+ oo Strop ¢ Mode of KARS RECE i wmue 70QUENCY maters. S DY Ol
+ WATERPROOF wx Ures T00R3 rons ond escillators, "";- 2ot e
I 2 far Xow) Do
"'.d P'|°n. o Stuerdlly
Transformer

SWITCH BOX mavo g, AIR FORCE

¢ i switc L
69 Levwiig 34| 829 BOMBSIGHT
impedence, o 'l',;:‘..'"}:"‘, 1‘;/:\;} tm’ ~, Cost U.S. Govt.

Frug, P4 23, deep. $25,000.00

woset anrvcrx g 00
for 12/24 voe
100 watt SEC.

wr. 69 tbe.
Brand New W1 69 \es, Operates on aute

1 5
Flah vhlbl:nr; ';‘2. V DG 1ource. Com
battery o on coil, triggers

HAM RECEIVER
BC~AL 229
Conslsts

watt

10 1%
cord, Sylvanit AICI% 50y Extra oar
Imilar o Sylvenia tbrator and in-
ﬁ.mwue 107\?-' Fuses, vibr INCLUDES:
struction manusi. us.A E_L—“" 22H x13W x 17D

SHIPPED ANYWHERE 1N

STEEL STORAGE
CASE with KEY LOCK

AZIMUTH
CONTROL

$|49

@ Contains Over 100 @ Gyroscopes

SUPER MYSTERY PACKAGE
100 Pounds Of ELECTRON'C PARTS . :::l:ldono;‘e:rlr::;s : :::::;‘:.G.;:;“

pounds and )
:??’" %2 samele AND THOUSANDS OF OTHER USEFUL unsw,
eyt AS GIFT GET YOURS NO
Dynamotors, re- IDEAL XMAS )
fuys, trenstorm: 0 ciipoEp ANYWHERE 1N THE U.S.A. FREE!

ers, rasistors, €on-
densers, units

perfect GUE et Order yours 9 Vi, DYNAMOTOR IF Transformer

for Christmas todar! Input $Y—7 Amps $100
s. A ONLY FREE! %’495 NG ?fur 1

SHIPFED ANYWHERE IN THE U. Uset, Ex- C. in sooure

MC.
aleminem can. Shiver

Olal eallpea.
104 360° faes,
Craok eparated.
Has  sp07;
switeh and dial light,
antenna retation. Used,

tdeal for
Exeetlent.

lieaty sieg tuned.
TOTOTTTS MODULATION DISCHARGE FILTER CHOXE TRANSMITTING MiICA FILTER CHOKE
BK 22 'REL 'I:A:‘:l;gsﬂl RESISTOR 15 H 165 Ma 3 f ‘;]ng o 00, WA
Cantaias 28Y sfep g 4" Migh o
Y $995 | fiin.1qe8 ¢] ©om 8995 o | i 396
I 12V S.P.0.T. 100 walt M W, A £ 3000 vbe ENL
= sutut. 34D K 4" wide.

5245 GRAND RIVER TERMS: Cash wiy

Down— o
Detroit 8, Michigan NS

® Phone TYler 8-9400

h order of 259,
€.0.0. ay Drlu:
Min. Order 53,09

December, 1957 i9
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Clvll Eng.
Surveying
Architecture |
Forestry

Mining \

ENGINEERING

Home S‘tudy Courses

Structural
Mechanical Eng.

OURSES written by world au- Industrial Eng. &

thorities in all branches of en- RMa['agem.e"t
: A A q efrigeration
gineering. Step-by-step instructions Heating
using methods proved successful Drafting |
by thousands of our graduates. Plastics
One hour each day in your spare Electrical Eng. \
time will start you off to higher Radio
Electronics |
course you are interested in and Television |

AeronauticalEng.

we will send you a complete out- ;
Aircraft Engineer

line of the course with a booklet

describing the Institute and our gawgatlmn
advanced methods of teaching. Egﬁtgtion

Send to: Canadian Institute of Sci- Chemical

ence and Technology Ltd., 677 Mathematics |
Century Bldg., 412, Sth St. N.W. Journalism

Wwash., D.C. Accounting

|
|
|
|
|
|
pay, security, prestige. Check the :
l
|
|
|
|
{
|
|

EEEEEEENGEENEEEANEEEEEENENEEES

NAME.

ADDRESS.

CITY

Course Interested In ...
Canadians: Send to Canadian Institute of

Science & Technology Limited, 677 Garden
Bidg., 263 Adelaide St. West, Toronto, Ontario.
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EEENEENEENEEEEEER

SEEEEEEEEENEEEEEENEEEEEEEEEEE |
<IN WER TEE WOV UEE UER UEE I EES

pwrd)  SENCORE . |
Gencort

TRANSISTOR | !
Gime~ -

CHECKER
Saveh i

e Amateurs
® Servicemen
¢ Laboratories
® Experimenters

Quickly and accurately
checks all transistors
and crystal diodes.

Provides these 4 important

checks on transistors:
OPEN +» SHORT » CURRENT
GAIN « LEAKAGE Z
Checks forward to backword
resistance of diodes.

% Complete set-up chart
and instruction booklet attached
to back ¢ Will never become

obsolete, with test leads ond inline
socket, replaceable up-to-date set-up
chart and gain control to vary bat-
tery voltoge % Accurate and simple
fo operate — takes less than 30 sec-

onds to test either TRANSISTORS or POPULAR
crystal diodes W Uses test leads ENCORE
which eliminates need of completely PRODUCTS
remaving transistor from circuit.  f  "Tereen o
At leading Dism’bulors Everywhere ;;s“l"elr‘slar
> "‘} * Leaky
@ Mig by . Checier
o ament
R P SERVICE | o
INSTRUMENTS CORP. [ [ yfndr 36
171 OFEICIAL RD., ADDISON, ILL. apter -l
s CUT OUT THIS AD NOW FOR FURTHER [NFORMATION T
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assemblies designed for mounting in the
fixture as shown on page 73 (bottom
photo). Such filters are readily available
and will often do the job when all else
fails. The filter case must be grounded to
the fixture frame through the filter mount-
ing flange. And as a last resort for really
“rough” cases of radiation—install a cop-
per-mesh screcn across the bottom and
ends of the lamp reflector. This serves as
a shield against bulb radiation and should
be grounded to the fixture. The finer the
mesh, the better the shielding but, of
course, the greater the light loss.

We know that all fluorescent lights do
not cause interference. However, a survey
of three radio-equipped offices in a sky-
scraper, for example, showed severe lamp
interference in all three rooms. While the
simple remedy in each of these cases was a
shielded lead-in from a short outiside an-
tenna, there are instances where a lot more
work is required. But, with a supply of
filters, a systematic approach and a little
elbow grease—the noise problem can be
climinated!

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
Do You Have o Buzz . . .
(Continued from page 66)

pacity jobs employed in such cases can pre-
sent a shock hazard.”

“Does this hold true even if the filter is
being used at a convenience outlet?” I
asked.

Sam shook his head. “No. All you have
to do is connect the filter shield to a good,
solid ground.”

Jim suddenly let out a whoop. “I heard
that!” he exclaimed. “What if a capacitor
shorts?”

“That’s always a possibility,” Sam said.
“So how about using a fused filter?”

He plucked an extension cord from be-
neath the bench, displaying the outlet re-
ceptacle. “These fused outlets make the job
easy,” he said. “They provide fuse protec-
tion, a good idea for portable power tools,
while the metal box provides a filter
shield.”

Pointing to the polarized receptacle, he
continued: “The outlet provides a sure
ground when wired to a 3-wire cord. The
third wire is the ground lead. It eliminates
shock hazard and serves as a filter ground
when portable power tools are plugged
into the outlet.”

“Hey,” 1 protested. “One thing at a time.
All I wanted was a simple little filter for
the wife’s sewing machine!”

“Sure,” came Sam’s quick reply, “but
you'll find that one filter leads to another
before you're finished!”

Always say you saw it in—POPULAR ELECTRONICS
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NOTE: This offer

¥ FREE WITH

LEKTRON'’S BIGGEST-EVER CHRISTMAS

DOUBLE BONUS OFFER!

OUR ANNUAL “THANK YOU” TO OUR THOUSANDS OF CUSTOMERS

EVERY $10 ORDER @

good only until
DEC. 25th
in the U. S.

{Foreign orders

until JAN. 25th.)

BONUS

Your choice of
ANY $1 KIT
FREE!

NO. 1

+

BONUS NO.

$15 worth of

RADIO PARTS
FREE!

2 DOUBLE BONUS
=== Sixteen Dollars
== worth of partsfree

with $10 order!

WORLD FAMOUS @N DOLLAR BUYS!

HOBBY METER. 215" |d Bake- 2 SUB-MIN| SOLENOIDS, 1x5RX 40 MOLDED CONDENSERS, mack 60 STANDARD KNOBS. Bakelite
lite panel meter, O $' 5% "”. Chanfe clec. energv me- Beauties, porcelain, etc. Reg. & plastic in assorted colors. Set-
VDC. Res. $6. chanical. 12 VDC @ 300 ma To .1 mf to 1000 V. Oils screw types incl. Wt. 2 Ibs.
N - gztuauzs plunger. Wt. 2 oz. $| inel. Wt. 1 Ib. $| Rez. $9. $|
60 TRANSFORMERS, COILS. 2. 85.
Reg. $15. IF. RF, ant.. slug- 75-PC. RESISTOR SPECIAL! All
tuned = coils, chokes. 25 31 60 RESISTORS. lnsulat.erl Many tyhos asstd.: power. carbon. tran- igdi:L&gs" scmlsass‘gzl::;]netl:us.
types. Wt. 3 lba. 10 & 500, to 2W: 10 ohms sistor. precision. 30 values % » s . $|
to 10 megs. 'O values. Wt. _WORTH $13. Wt- 1 Ib. sl sPKr. 1¥pes. Wt. 2 |bs.
VEEDER-ROOT COUNTER. 000- 1b. Rez. $16.
95‘9. !E;eal for all counting sl - 40 TRANSISTOR RESISTORS 60 MICA CONDENSERS. gilver.
operations. Reg. $4.99. SUB-MINI P-N-P TRANSISTOR. only 14” lan 20 values 5% incl. 30 values: 000!
Yo pencil eruser size. Used in ohms to 10 meis Color- .01 mf. To 1000V. Wt, l $|
3 LmS. HARDWARE. Rez. $8 ‘‘name’’ portables. W/spec $| coded. Reg. 56 $| Ib. Rex. $35.
Approx. 2000 pcs. Asstid. $| sheets. §5 value! i .
screws, brackets, cte. 10 ELECTROLYTICS. Asstd. can.
10 3-SEC. TIMING MECHAN ﬂmﬁ,e"'j"/'{’{,"‘@ﬁgf“ Plastic  {ubular types to 500 mi.
2 TRANSISTOR TRANSFORM- iISMS.  Re: ety Shutny: 1732 8&. 7/16" steel sockel Wt. 3 Ibs. Reg. $14.
ERS. UTC ‘ouncelr v.yne. lgez geared for all kinds of gad- \ucncnes in plastic case.
o T el B Gy §| £, Wik 8 b Wt. 1 1b. 83 value. 30 POWER RESISTORS. W,
candohm, sand-coat vlLreous
coded leads. a MINIA;I’URE RERCTIFIERS o 100 RADIO PARTS. Surbrise 13 valucs: 8 1o 50 W, 3 sl
EMERSON TUNER. HI-O, N SR R e 81 asstmt. Reg. value over to 11000 ohms. Wt. 2 lbs
mesbility-tuned ANT & OSC colls ac $15! Wt. 3 lhs.
e g mech "G apoTussan, coNpENSERS 4 outeur Taawsrommess. AN TR EINIRITRY
Rer. $5. S0, WS e 2% $| (j,“’,’n Ak G| ‘&Beg 3-4 Discs. too. Reg. 15.
7 MERCURY SWITCHES, for si- §12. $6.50. $|

lent switching; glass sealed w/

. . 118 V.
H\:;cu;(}i, Joeds Carbotilm,
WOHI.DS SMALLEST RADIO

2X134x347 w/perme-
ab!llt.y tuner. diode, all parts,
directions. Rex. 33.50
17S-1%. HOOKUP WIRE
$3.75. In 25-ft. rolls. Asstd.
mlors. stranding, Insulnuon

No. 18 to 24, Wi. 2 Ibs. s‘
RAYYHEON GREMANIUM DI-
e CK-705: ilke lNJ4
» 1N48 1\151, IN89
IN66. Rer. 85¢ each.
‘'Postagestamp’’ CRYSTAL MIKE.
34" sq. Crisp, clear to 8,00
€ps.

Alled. Wt.

filled. For

SUPER SOLAR

BATTERY

Reg. 10. Generates greater energy than
famed BzM' 212x134x1"

g-i
type. in handy case. PRy 32-88

TRANSISTOR PORTABLE RADIO KIT
with speaker

No experience necessary! Famous make kit,
with powerful Hi-Q (errlce nntenna diode
det.. 2 transistor ampl. stages, 4" s T1/%

5x214a" styrene case. For broadcast hand n-
structions, dlagrams, pictorials, all s ‘ 2 94
parts. OV battery, 69¢ extra. ]

HEARING AID PHONES w/cord

Crystal .......
Dynamic—5,000 ohm v

FREE!

$1.39
-%1.69
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60 PORCELAINIZED RESISTORS.
precision-type. 25
values: I3 to 1 W, 56 vhms
to 1| meR. Reg. $12.
30 TUBE SOCKETS. Transistor.
printed circuit. 4-14 prong: mini.
standaird types. Some mica '
1 1b. Reg. $8.

SIX DIODES. Asstd.
erystal and silicon. Reg. $15.

8 TRANSISTOR SOCKETS. Mica-

too. Reg. $U4.

*One HI-FI TWEETER (8 or 16 ohm) $3.99

inciuding sg,ﬂic&ent vostage: ex-

HOW
10 Seid check or M.O.
:c;i’s rc'.\n'n(eg.ncdo. . orders
ORDER S (g3 (Conada” vostase.

EXPORT ORDERS INVITED

$i

sizes,

St

binding. etc. Wi.

sub-mini

tubes, s '

40 PRECISION RESISTORS. Car-
bofilm, Wilkors, ete. ¥4 to 1
W asstd. Wt. Lz lb. ter. $18.

$1

Reg. S8

SANTA CLAUS SPECIALS!

HI-FI TWEETER

Met.al cased. cone. Fred. response. .3 000 to

U0U cos. Max. rating. 20 W. ax21L"
w flat sur race nitg. hracket Elsewhere $5.05
$12. TWO TYPES: 8 ohm, 18 $3 99
ohm dmb. each

CROSSOVER NETWORK

Crossover [req. 2500 to 83500 kc. For 8 amd
16 ohm v.c. to match above tweeter

Reg. $14. on]&SSlss
3-TUBE AC-DC AMPLIFIER

Fully wired. Reg. $5. Sep. vol.. tone
controls. Lowest price ever! $2 99
Tubes, $1.01 extra. Q

"'SLIM JIM" CRYSTAL MIKE
10, CDS Sleek. llzmwmzht
aluminum; 4&/sz " dia. ON-OFF sw.
cable, conn

Ship, t. ¥
Regz. $14.95. IP R 34-88

ted, net

45¢ 1st Ib.; 28¢ ea.
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30 PRINTED CIRCUIT PARTS,
BOARDS. Wide variety, ex-
clusivel Reg. 317. Wt. 1 1b.
15.PC. TWIST DRILL SET.
thru ¥4” x 64ths, in gradu-
ated plastic holders. Reg. $4.
60 TERMINAL STRIPS. POSTS.
Wide variety solder lug,
1 1b.

Rex. $14.
30 DISC CONDENSERS. Transis-
lor & prinled circult types.

1S VOLUME CONTROLS.
$10. Singles and duals to 1
meg. Wt. 1 1b.

Reg.

$1
1/16

St

10 ‘'POLY’’ BOXES. Asstd.sizes:
clear plastic, hinged. w/ $|
snab locks. Reg. $2.50.

65-PC. CONDENSER SPECIAL!

All tvnes asstd.: molded. ofl.
ceramiic. Daper. mica, varlahle.

s dises. Reg $15. Wt. 2
1bs.

1s ROYARV SWIYCHES Ceramic
3-zangs.

S5 FERRI-LOOPSTICKX CORES. Hi-
Q, asstd. flat & tubular, 5 sl
ta 77 long. Wt. 14 lbs.

125 RESISTORS. 1.
values: 5 ohms 1o 10 megs.
5%. too. Rer. $15

Sid

St

$1

POCKET MULTI-TESTER
3l2x2x112" bakelite casn:!~ 100 ohms V Zero

adi. 0/15/150/1000 C Vi 0/150 ma:
0/100,000 onms.

test I d.
cr/ur pack. $13 \alue/ s IRty 36 9

AMAZING "'PILLOW'® SPEAKER
‘*Silent-sound’ by bone conduction to inner
ear. 34 ohm v.c. 100%% personal
listening. Complete w /cord. ]

12" HI-FI SPEAKER

50 to 10,000 cps. Use w/tweeter as

nlfty coax. 3 to 4 ohm/ v.e. only 34'44
SCOOP'. SOLDERING GUN

Lightweight. controiled heat for tran- 34 99

sistor & printed circuit work. ]
TRANSISTOR ADD-A-STAGE

Makes any crystal set (like our own} into

transistor radie, quickly, easily. All s‘ 99
parts, complete instructions.

GIANT 12-PAGE CHRISTMAS FLYER!

ORDER BY '"BLACK TYPE'' HEADLINES,

EKTRON

131-133 EVERETT AVE.

CHELSEA 50, MASS.
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ALL-TRANSISTOR PORTABlE RADIO

An all-transistor AM SUPERHET re-
ceiver. Exceptional sensitivity ond “.,, =
selectivity. 4”7 Alnico V speaker
used for best sound quality.
Housed in attractively styled Gold

decorated, stitched ton Textron i |
case with handle ond hinged [::=D
back. Battery life 700 hrs. {under | )

ncrmal usage). Complete with

battery.
LIST PRICE $59.95 YOUR PRICE $28.50

THREE-SPEED PORTABLE PHONOGRAPH

Decorated in Blue and Grey Fobricoid.
Heavy-duty 4° speaker. 2 Y2 watt amplifier.
Frequency response 50 to 10,000 cps. 33-
45-78-speed motor with Magic center turn-
table for 45 rpm records. For 110-volt 60-
cycle cperotion only.

Complete.

LIST PRICE $29.95 YOUR PRICE $16.50

TRANSISTOR PORTABLE RADIO

Two transisters plus diode. Reflex circuit giv-
ing omple power to 4" speaker. Excellent
reception up to 35 miles. External antenna
previded. Attractively styled in decorator
celers cf Black and Geld, Aqua and Gold,
Pink and Gold, and Ivory and Gold. (Specify
color.) Battery life 700 hrs. {under normal
usage). Supplied complete with battery.

LIST PRICE $29.95 YOUR PRICE $17.75

$3 deposit on alt COD orders. Postage free if full amoun! paid
with order.

$ & H MAIL ORDER

P. O. Box 38, Fresh Meodows Station Flushing, N. Y.

L YOY e
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a COMPLITE BUVING oulpg $OR AVERAYVTHING 1% m"@-s'zm 5
RADI o-'TV PAGES
EVERYTHIN
b ELECTRONICS wummoo
| ‘“ ELECTRONWS
N ol ME}% o0 o
L =) NEW ITEMS
- Pl oo et
A 21 V]
0 / OF B:lGAINS
OT IN ANY
T 2 1neE, 08 "17 = ormumos
BURSTEIN-APPLEBEE €o.
: Dept. PE, 1012 McGee St., Kansas City 6, Mo.
- B Send Free 1958 B-A Catalog No. 581,
= Name. ... csmmsmisioms
AQATESS. oo Bl .. vttt o s A
e L] e S —— State.............
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Transistor Topics
(Continued from page 53)

type” oscillator. Base bias is determined
by R1.

In operation, the a.c. voltage developed
across the “primary” winding hy the oscil-
lator is stepped up by the secondary and
used to operate a small (15-watt) f{luores-
cent lamp (A) as a soft “night light,” or
power an ‘“electric fence” (B) to keep live-
stock from straying.

Construction of the basic circuit is rela-
tively simple and the wiring is completely
non-critical. R/ is a 22-ohm, 2-watt carbon
resistor. Bf can be any standard medium
or large-sized 6-volt battery (such as a
Burgess F4P1 or 2F4).

The combination oscillator/step-up
transformer (T1) is made from a discarded
vacuum-tube audio output transformer.
The secondary (low-impedance) winding is
partially unwound and center-tapped. It is
then rewound and becomes the “primary’”
winding in the oscillator circuit. The orig-
inal primary winding (high-impedance) then
becomes the high-voltage secondary wind-
ing, providing the necessary boost.

Code Practice Oscillators. Back in
April, we reviewed currently available
transistorized superhet recciver kits. As a
result, we received quite a number of re-
quests that such “reviews” he a regular fea-
ture of the column . . . so here goes with
a review of transistorized code practice
oscillators.

Of the various code practice oscillator
(CPO) kits now available, the KT-72, of-
fered by Lafayette Radio (165-08 Liherty
Ave., Jamaica 33, N. Y.), is the least ex-
pensive. Catalog price is $2.99 (plus post-
age), including both batteries and a stand-
ard hand key. This kit assembles on a small
piece of perforated Masonite. The oscillator
is designed for headphone operation only.

Allied Radio Corporation (100 N. West-
ern Ave,, Chicago 80, I11.), offers a nice CPO
which assembles into an attractive black
plastic box. It operates from a single pen-
lite cell (included). The kit number is 83Y
239 and the catalog price is $3.95 (plus
postage), less hand key and ’phones. This
unit is also designed for headphone use
only.

WRL Electronics (Council Bluffs, Iowa)
offers a CPO with an easy-to-wire etched-
circuit wiring board which assembles in a
sturdy aluminum case. Two penlite cells
(included) power the circuit. WRL's kit
sells for $4.95 (plus postage), and is for
headphone operation. The hand key and
headphones are available as optional ac-
cessories.

Lafayette Radio is the only firm currently
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g I{I-Fg 164 Pages—
" - Over 1,000 Listings

With lllustrations
of All Hi-Fi Products
On The Market!

World’s First Complete

HI-FI DIRECTORY & BUYERS' GUIDE!

Here's the one indispensable book in your hi-fi library ... the first complete listing
of all hi-fi equipment on the market, plus dollars-and-cents advice on how to pick
the right unit for your needs! Call it a shopping catalog, a sourcebook of prac-
tical hi-fi ideas, an encyclopedia of hi-fi values, a treasury of practical material
you’ll use over and over again—this 1958 Hi-Fi Directory & Buyers’ Guide is a
publication that’s tailor-made for you!

ALL HI-FI EQUIPMENT COVERED ... INCLUDING
PRICES, MANUFACTURERS AND SPECIFICATIONS!

Facts on preamps & amplifiers  Illustrated guide to enclosures & cabinets

Buying a record changer Special section on tape recorders
Phonograph accessories Guide to speaker systems

Wise shopping for a turntable Records on a budget

Complete facts on speakers Choosing AM and FM tuners

Selecting a hi-fi console

PLUS Records recommended by Eugena Ormandy ... and a full
list of hi-i dealers—where to buy hi-fi in your community!

Ziff-Davis Publishing Co. Watch for this new publication

64 E. Lake St.
Chicago 1, 1L, at your newsstand—ONLY $1.
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international
short wave
reception
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with

Push Button
Converter

Provides excellent SW reception
when operated with 12 volt* auto
radios having manual tuning dial,

At radio stores
handling amateur
equipment. Also
many automotive
parts stores.

4y

*{Usable only on cars having 12V battery systems.)

GONSET BURBANK CALIF

Install it yourself! No need to open
or alter auto set. Just connect leads
provided to radio and to 12 volt* ac-
cessory terminal under dash. No fit-
ting, no drilling, nothing else to buy.

Push button selection of 13, 19, 31
and 49 meter SW boands ensures
daylight, night-time reception.

Kits for Christmas!
GENIAC COMPUTER KIT

You can construct over B0 different circuits and 40 difierent
machines that compute, reason, solve puzzles and demonstrate
a wide variety of basic computer ecircuits with the GENIAC
electric brain construction kit. Thousands of schools, colleges,
industrial firms and private individuals have bought GENIACS
since we first brought them on the market.

GENIAC set up to do a problem in check valve research

We have recently added a circuit for composing music, which
gives us special pleasure because it was designed by a 16 yvear
old boy whe learned about computers fron: his GENIAC. Dozens
of other youngsters have created their own designs for comput-
ing circuits, used GENIACS in their school projects and estab-
lished a solid foundation of information on computers with
GENIACS.

Each kit comes complete with Beginners Manual!, Study
Guide, instructions for building all the machines and eircuits.
rack (exclusive with our GENIAC), parts tray, and our complete
question answering service. When you buy a GENIAC you are
buying a first course in computer operation.

Each kit comes with a one week money back guarantee if you
are not satisfied.

Price of Kit complete with parts tray. rack, all components,
manuals and texts $19.95 (postpaid in U. S., add 80c west of
Mississippi). ($2.00 outside United States.)

SCIENCE KITS, Dept. PE-127D, Ofiver Garfield ComPany

126 Lexlngton Avenue, New York 16, N. Y.
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Lafayette Radio's two-transistor "Sunflex" receiver.

offering a CPO kit which provides loud-
speaker operation. The KT-118 kit assem-
bles into a small plastic case not much
larger than a package of cigarettes but
which includes the loudspeaker, transistor,
battery, and entire circuit. Catalog price
of the KT-118, less hand key, is $7.95 (plus
postage).

Sun Batteries. While a “sun battery”
is not, strictly speaking, a transistor item,
it is often used in conjunction with trans-
sistorized equipment and, therefore, is of
interest to Transistor Topics’ readers.

The International Rectifier Corporation
(1521 East Grand Ave., El Segundo, Calif.),
will shortly release a new silicon solar cell
with a lower cost per watt than previously
available units. For full specifications, price
and availability information, write directly
to the manufacturer.

Lafayette Radio’s latest catalog offers a
“Heliodyne” silicon battery at $6.65 (plus
postage). A multicell unit, this solar bat-
tery will supply up to 2.0 ma. at 3.2 volts
in full sunlight. This is ample power for
most small one- and two-transistor radio
receivers or amplifiers, and is considerably
more than that supplied by standard sele-
nium cells of comparable size and cost.

In addition, Lafayette has announced a
new two-transistor radio receiver kit, the
“Sunflex,” designed especially for solar bat-
tery operation. It uses a highly efficient
reflexed, complementary symmetry circuit
which permits two transistors to give the
performance of three. Able to opgrate on
standard penlite cells as well as a solar
battery, the KT-132 Sunflex receiver kit
sells, less earphone and solar battery, for
$11.95 (plus postage).

That’s all for now, fellows. See you next
year.

Lou
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FEATURING FAMOUS FACTORY,

tube order

of $100.00 3tE

© INDIVIDUALLY BOXED! “eree iie
©® GUARANTEED OME YEAR! 167 TV SET 3w
© FACTORY BOXED Ve ree ARG
FACTORY IRREGULARS der of $200.00 ;ii
NEW JAN SURPLUS F R E E ! w;

EQUIPMENT TUBES 1X2

TWO SET COUPLER 2A3

WITH EVERY OR. 2A7
DER OF N
AI.WA I s 1000 morer’ 3%:50 Of ZR31

Bonus TV sets are
shipped complete

TYPES IN STOCK

EXPORY ORDERS
INVITED

plcture t
¥ ube

MANUFACTURERS
ORDEES INVITED

Remember—~You Buy Quality When
You Buy Srandard. Quality Never
Shouts—It Always Whispers.

Used Tubes, Electrically Perfect Fae-
tory Scconds Brand Neew Factory
Seconds and New and Used Jan Suée
pltus Tubes,

FREE POSTAGE! On All Orders
Shipped In U.S.A., Territories
and A.P.O.'s, Send 25¢ for han-
dling on orders under $5.00.
Please send approx. postage cn
Canadian and foreign orders.
Excess will be refunded.

with every
recelving :ta?

VAWNOK

with cabinet ang 3AVE
.0.8. our ware. 38CS
ho ith

Below Is A Partial List—Send For
FREE Complete List and Order Form
.42 | SAMB .79  6BE6 45 | 6US 54 12Js a9
.42 | SANS .79 | 6BFs 319 | 6UB 79  12i6 .59
66  5A95 49  6BG6G 1.17 | 6V3 79  128A7 a7
40 5aAT8 79 6 50 | 6V6GT .45 125G7 54
25 | 5)6 .59  68J6 .46 | 6W4GT .39 | 1257 a4
125 | 578 .79 | 68Ks 67 | 6WEGT .52 125K7 .47
142 sVdc .48 7 6X4 8  125L7GT .59
145 sus 179 | 6BLIGT .73 | 6X5 38 | 12SN7GT .56
146 | 5VaG s7 6X8 .74 | 12sa7 39
45 | 5V6GT .49  68Q7GT 79 7A4 .46 12V6GT 44
54  SX8 79 6 7 75 7A8 .52 12Wé6 59
55 | 5Y .38 eBYSG .57 | 746 .44 | 12x4 .36
.46 | 5YaG 42 6827 75 | 7A7 .44 | 14A7 .44
.58 | 523 .44 | 6Ca 36  7A8 .44 | 1a86 .44
\a8 | 6A7 .56 | 6CBG 50 | 7aU7 .69 | 1aQ7 44
46  6A8 46 | 6CD6G 1.17 | 784 43 (1
56  GAH4 4a  gC 9 785 40 | 198G6G_ 1.17
156 | GACT .66 | GD 47 | 786 41 | 258Q6GT .84
63 | 6AF4 .75 | 6ES 43 | 787 .42 | 25¢AS .
46 | 6AGS a9 | G¢5 36 | 788 .46 | 25€06 1.29
.49 G7 8 6F6 37 | 7¢Ca 0 | 25CU6 9
50  6AH4GT .69 6HO 37 7€ 41 | 25L6GT .46
45 | 6AME 0| 6Ja 1.59 | 7¢c8 .42 | 25WaGT 42
|50 | 6AKS .53 | 615 8| 7¢7 44 | 2576 .36
46 | 6ALS .41 36 48 | 7€5 44 | 27 4
.45 | 6AMS .79 | 6K6GT .38 | 7E6 .44 | 3585 .47
170 | 6ANB 9| gk .38 | 767 48 | 35¢s .47
66  6AQS 5| 6L6 67 | 7F7 S8 | 35L6GT .46
149 | 6AS5 .47 | 6N7 .59 | 7¢8 65 | 35Wa4 8
.54 | 6AS7G 2.25  6Q7 39 | 767 73 | 35v4 38
95 | 6aTe .38 | 654 .39 | INT7 57 | 3523 130
50  6AT8 79 | ¢s8GT .70 | 7Q7 58 | 33756T .38
;50 | GAU4GT .64  6Sa7 a7 | IX7 .64 | 3334 .25
52 | 6AUSGT .60 S87Y .75 | 7Ya .34 | 50AS .47
52 | GA 42 | 6SC7 .47 | 724 .39 | 5008 .47
57 .79 | 65G7 .40 | 12A4 59 | g0, a7
57 | 6AVS5GT .64  6SH7 .42 | 12A6 40 | 50L6GT oy
.57 | 6AVE .38 6547 142 | 12a8S5 .59 | g .39
57 | 6Aw8 _ .89 K7 .49 | 12aQ5 49 | g4 624 ‘45
55 | 6AX4GT .65  6SLIGT .56  12AT6 40 [ 1370L76T 1.25
.56 | GAXSGT .56 6SN7GT .56 12AT7 .65 e
.46 | 6BAG .46  65Q7 .40 | 12Aug .42 | M1TINTGT 1.25
.55 | 6BCS 49 | 6857 0 | 12aU7 s8 | 117P7GT 1.25
.75 | 68C8 89 ' 6Ta 95 | 12ave .41 | 11723 .36
.75 | 6BPSGT .52 | 678 67 | 12av7 .66 | 11726GT .61
Receiving Tubes Sent Parcel Post
We Are Not Sclling Price—We Sell Only Quatity.

NDAF

ELECTRIC COMPANY

432 HARRISON AVENUE, HARRISON, N. J. : Phone: HUmboldt 4-4997

Learn BASIC TELEVISION

The whole world of black-and-white television is before you for only $10!

New 6-volume Rider ‘“‘picture
book”™ course by Dr. Alexan-
der Schure teaches the com-
plete basic principles and
practices of black and white
television easily, quickly and
understandably. You can mas-
ter the basics of television
easily, rapidly and thoroughly
with this *“learn by pictures”
training course.

Here’s how this easy, illustrated course works. Every
page covers one complete idea | There's at least one big
illustration on that same page to explain it] What's
more, an imaginary iastructor stands figuratively at
your elbow, doing *“‘demonstrations’ that make the theory
easy for you to follow and understand. Then, at the end
of every section, you'll find a review that highlights the
important topics you've just covered. You build a
thorough, step-by-step knowledge at your own pace—as
fast as you vourself wsant to go

No. experlence, education needed

BASIC TELEVISION uses the same methods that have
proven s0 succestful in the famcus Rider *‘picture books”
on electricity and electronics. This comprehensive course
presents Baaie Television in simple, down-to-earth lan-
guage that everyone can understand — regardless of
previous education. All that is assumed is that you have
a knowledge of radio. Every phase of television Is made
instantly clear — explained in plain English supported
by carefully prepared, large and exciting drawings that
make every idea crystal-clear.

5 complete volumes
It starts with the transmitter and discusses in detail the

following subjects: Volume 1 deals with the transmitter;
the handling and the operation of the camera; formation
of the picture signal and the genera) content of the trans-
mitter. Volume 2 covers the organization of the entire
TV receiver treating each section individually from an-

December, 1957

tenna to picture tube. Volumes 3, 4 and 56 contain the
TV receiver circuit explanations. Each volume covers a
specific number of sections in the receiver. In effect, the
presentation is like a spiral — first an overall view of the
whole, and then the detailed explanation of each part.
The most perfect modern teaching technique. The result
— maximum understanding.

Learn at home—no correspondence

This course is 30 complete, so different — there's no need
for the usual letter writing, question and answer corre-
spondence. You learn in the comfort of your home,
in your spare time . . . at your own pace.
10-day examination—Money Back Guarantee
Send today for these exciting new training courses —
you risk nothing! When you receive the volumes, ex-
amine them in your own home for 10 full days. If, at the
end of that time, you're not completely satisfied, we will
simply return your full purchase price! Total cost for
this 6-volume course is only $10.001 In Canada, prices
approximately 6% higher.
ORDER TODAY

These books are sold by electronics parts jobbers and
book stores. If YOUR dealer doesn't have these books.
mail this coupon to us.
= e e - = — - ————,
{ JOHN F, RIDER PUBLISHER, INC.
| 116 west 14th st., N.Y.C.
| I have 1 Please send me

{3 5-vol. BASIC TELEVISION set (soft cover) at $10.00
1 per set
[
|
|
l
|
}

d $e

{0 Deluxe cloth bound edition all 5 vols. in a single bind-
ing $11.50
§ understand | may return the books In (0 days, and
recelve a complete refund of the full purchase nrlcc it
I am not satisfied.

NAME
ADDRESS —
CITY & STATE
o e B oy S, e T S { A G i i oS ]
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2 VOLUMES
“‘-----------MA'L ORDER“"““"""

AUDEL., Publlshers. 49 W.23 St.. New York 10, N.Y.

|\ {answen mani
ANS R RADIO
RADIOw 2 OS]
SERVICE LIBRARY

HERE IS LATE INFORMATIDN
IN A HANDY FDRWM FOR RADIO
AND TELEVISION REPAIRMEN,

SERVICEMEN AND STUDENTS

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

INCLUDES TRANSISTORS

& Transistor Circuits, Rectifiers,
Record Changers, P.A. Systems, Tape
Recorders, Phonograph Pick-ups,
F.M., Auto Radio; Radio Compass.
Short Wave, Radm ete.

ASK TO SEE IT!
IT WILL PAY TO KNOW=—

The Basic Principles — Construction —
Instailation — Operation — Repairs —
|} Trouble Shooting. Shows How to get

Sharp, Clear, T.V. Pictures.
Install Aerials—~How to Test. ‘}
Explains Color Systems, Thg

Methods of Conver-
sion, Terms, ete. In-
cludes Ultra High Fre-
quency — Valuable for
Quick Ready Reference
and Home Study.

Get this Information for Yourself.
7 DAY TEST—PAY ONLY $2 MO.

n 7 days

until $8, plus sh.ppmg' charge, is paid. Otherwise I will return them.

Addr

PE12
by.

TECHNICIAN—

the easiest Ham ticket to get—

lets you operate 6 METER PHONE'

Here's the ideal transmltter—the
senmtioxnl new
RL ELECTRONICS

GLOBE sSCouT

Full 55 watt talk power (high
level plme modulallon) b"md
3% itehing 6. 1 2
and B0 meter r)amls AC pack. nl
in compact, handsome calinet
8714”587
Complete Kit, with tubos $89.95
Factory wired, ready

9o .. ... 3109 95

S ¢ ¢ wmm

NOVICES! For the most results
and fun per dellar. the famous

WRL GLOBE CHIEF

is vour best buy! Bandswitch-
ing 10 thru 160. 90 Watis CW
(marked at 75 for Novice nmm
Complete Kit . ... . ..

Factory wired and tested. 567 50

See Before You Buy!
Come to
Ham Headquarters, USA,

and inspect all the latest
and best Ham gear.

OR, send 30¢ for the com-
plete bje 12 page Instruc-
uon Manual  (Reg. price

1.00) for Scout or Chief,
and see for yourself how
easy it is. and how much
more vou get for your
money! (Your 50¢ credited
any  WRL  Trans-

Send only 20% with order.
Balance on EASY

toward MONTHLY PAYMENTS!

mitter.)

HARRISON

"HAM HEADQUARTERS, USA ... Since 1925"
225 Greenwich Street ¢ New York 7, N. Y.
BArclay 7-7777
(Also in Jamaica . . . at 144-24 Hillside Ave.)
Send card for ""How-to-get-here" quide, and

» Ppicture of hundreds of bargains in Like-new
Receivers and Transmitters in the famous

HARRISON TRADE-IN CENTER

Short-Wave Report
(Continued from puage T4)

The following is a resume of the current
reports. All times shown are EST and the
24-hour system is used. At the time of com-
pilation, all reports were correct. Station fre-
quencies and/or schedules may change with
little or no advance notice.

Argentina—LRA, Buenos Aires, 9690 kc,,
carries an Eng. newscast at 2325-2340; s/off
at 2343. They verify but it takes a long time
to receive an answer. (286)

Belgian Congo — OTM, Leopoldville, has
moved slightly from 9380 to 9385 kc. and is
powerful around 0000-0030 with classical
music. (166)

Belgium—Brussels continues to be well heard
with its World Fuir Radio program on Sat.
at 1815-2000 with news, music, and talks in
Eng. on 9745 kec. This is parallel to 15,335,
11,850, and 9705 kc., and relayed by Leopold-
ville (Belgian Congo) on 9655 ke. (61, 279,
and 298)

Brazil — PRAS8, R. Clube de Pernambuco,
Recife, 6015 kec., has been noted at 2115 with
classical music. This is the first time it has
been reported. (275)

PSH, Agencia Nacional, Rio de Janeiro, is
being tuned on 10,220 ke. from 1715 s/on to
1800 s/off with music and native language.
This is a hard one to log! (10)

British Guiana—Here are three reports on
Z¥Y, Georgetown.

The 5981-ke. outlet is being noted at 0455-
0517; news in Eng. at 0500 is followed by a
religious program. (JM)

The 6035-kc. outlet is tuned with very good
signals from 0415 daily (from 0440 Sundays)
in English. On some days it may suffer QRM
from New Caledonia (Radio Noumea) on the
same channel. (104)

One of the rarely heard xmtrs is on 9440
kc. It was noted recently from 1815 to 2145
s/off with talks and music, interrupted by
news of election returns. (275)

Burma—An unidentified station noted on
9543 kec. is believed to be Rangoon. It is
heard with “Radio Newsreel” at 1000 followed
by a mixture of Eng. language and native
music to 1030. Very little is readable and the
11,764-kc. outlet is not even heard. (39)

Dominican Republic — Another station re-
ported for the first time is HIIR, Voz de
Fundacion, San Cristobal, on 6175 kc. It is
heard at 1900-2005 in Spanish; the IS is
four gongs. (76)

Ecuador—An unidentified station tuned at
0000-0100 with L. A. music and Spanish
anmts on 5566.5 ke. is believed to be HC4BQ,
Radiodif Feliz voz de Simpatia Manabita,
Manta. QRM, QRN, and aero stations on
the channel make reception difficult. (23)

Egypt—The Egyptian B/C Service, Cairo, is
easily heard at 1830-1900 in Portuguese and
at 1900-1930 in Spanish to South America on
9790 ke. (104)

The outlets on 17,915 and 17,778 kc. are
noted at 1400-1520 in Eng. and French to
Europe with usually strong signals being re-
ceived. (RB, GC)

Ethiopia—Radio Addis Ababa has an Eng.

Always say you saw it in—POPULAR ELECTRONICS
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ASSEMBLE YOUR OWN

WALKIE-TALKIE RADIOPHONES

for as little as

$6.98

Specifications: Tunes 144-148 mc. t to § mile renge {depending on
terrain) with 18 inch antenna and much mare with directional beam
antenna. Variable frequency transceiver circuit. High level ampli-
tude modulation. Silver plated tank circuit and many other ex-
clusive features assure maximum efficiency and long battery life.
Fully portable — no externsl connections ever needed. Meets FCC
requirements for general class amateur licen=. No minimum age
requirement.

The following components are all you need to assemble a
complete walkie-talkie as illustrated:
Factory wired and tested transceiver chassis complete $Wi;2

VHF dual tube : ]

High outpui carbon mike with coiled cord $2.49
Miniature mike transformer $ .98
Powerful alnico magnet headphone $1.25

Strong 16 gauge aluminum case (7x5"x3") with all
holes punched, batteiv compartment, battery switch
plus all hardware and fittings including 18" antenna. $3.98
Case finished in gray hammertone if desired .....$.75

Both models use standard batteries availabla at your local radio
store. All components guaranteed for cne year against defects
in manufacture.
HOW TO ORDER DIRECT FROM FACTORY:

Check each item desired and add 59,

of total for postage and insurance.
Orders not paid in {ull =ill be sent C.C.D. for the belance due.
All C.O.D. orders must include $2.00 deposit.

MAIL TO:
All orders immediately acknowledged.

for as little as

 $14.98

plus accessoties

Specifications: Tunes §0 to 54 mc. | to 5 mile range (depending
on terrain} with 24" antenna and much more with directional beam
antenna. Crystal controlled transmitter aid variable frequency
receiver with R.F. stage. Silver plated coil, highest quality com-
onents and exclusive design assure maximum efficiency and long
Eaﬂery life. Fully portable — no external caniections ever needed
Meets FCC requirements for technician and general class amateur
license as well as civil defense and other special services. Available
also on neighboring frequencies at slight extra cost.

The following components are all you need to assemble a
complete walkie-talkie as illustrated:

Factory wired &nd tested transmitter-receiver chassis complete
with all tubes § e $14.98
Very active qaartz transmitting crystal ground to .01%, of
your desired frequency and hermoﬁcallr sealed
Y
p

Westerr Electric ication type t handset with

push-to-talk switch and standard cord .$ 6.98
Coiled spring cord if desired e ..$ 1.00
Handset input transformer - . ..$ 98
Handsel output transformer . $
Strong 16 gauge aluminum case (8"x5"x3") with all holes
Eunched. battery compartment, battery switch, telephone
andset cradle plus all hardware and fitting: including 24"
antenna and loading coil ..$ 498
Case finished in gray h tone if desired $ 15
Adjustable shoulder strap (not shown) if de:ired .$ 50

SPRINGFIELD ENTERFRISES
Manufacturing division
Box 54-E Springfield Gardens 13, N. Y.

December, 1957

o Unexcelled Quality
o Popularly Priced

ask your sound jober
Jor a demonstraticr. . . . “loduy!

CLETRON INC.

CLEVELAND 3, OHIO

WWW_akneriaaniiadiahistary com
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BRAINIAC
A BETTER BRAIN CONSTRUCTION KIT!

Includes Complete Geniac
& Tyniac Kits . . . Plus
56 All New BRAINIACS

Build your own tiny
Genius Computers
Scientific—Instructive
Entertaining—Safe

Easy-to-use re-usable sol-
derless parts — with com-
plete plans for ''make-it-
yourself'' Brainiacs

WHAT IS BRAINIAC? The complete kit you neced to build vour
own tiny Electric Brain Computers. This Is the onlv kit which
includes plans and parts for ail 33 Genlaes and 13 Tynilacs
plus 56 brand new Brainiaes. With Brainiac, vou ean build over
100 small electric brain machines and toys which can think
or display inteliigent behavior . . . including several semi-
automatic computers. Each one works on 1 tlashlight battery
s oo is FUN to make, FUN (o use and play with . . . and
TEACHES vou something new about electrical computing and
reasaning _ eireuits. Originated and produced exclusively hy
Berkeley Enterprises. Brainiac is the result of 7 vears develop-
ment work with miniature brains. inctuding Geniac. Tymiac, Tit-
Tat-Toc Machine pictured in_LIFE Magazine. Simon, Sguee. ete.
WHAT CAN YOU MAKE WITH BRAINIAC? Logic Machines:
telligence Test. Syllogism Drover, Boolean Algebra Cireuits . . .
{iame Playing Machines: Tit-Tat-Toe. im, lack Match . o
Computers: Ta add, subtract, multiply or divide. using decimal
or binary numbers , . . Cryptographic Machines: Coders. De-
coders. Lock with over 15 million combinations . . . Puzzle-
Solwing Machines: fascinating
variations

Over 20 intriguing puzzles-—with

WHAT COMES WITH YOUR_BRAINIAC? Brand new 100-page
Brainiae Manual by E. C. Berkeley on the how-what-why of
electric brains—showing how to make over 100 machines.
e Iniroduction to Boolean Algebra for designing civcuits. « Doz-
ens of new wiring diagrams in exact template form to help
beginners, ¢ Design_for new flip-top stand for easy assembly,
attractive display, e Every part needed to huild Geniaes, Tyniacs,
Rrainiacs—over 400 parts ineluding control panel. switch dises.

Jumpers, improved wipers, bulbs, sockets, washers, wire, bat-
tery. tools . . . everything vou need.
HOW CAN YOU ORDER YOUR BRAINIAC? Simply send check or

money order for $17.95 to Dept. P118 for each Brainiac Kit

you want. For shipment West of Miss., please add 80¢: outside
U. S, add $1,80, Buv Brainiac . . . It’s better! . . . our
7-Day Full Refund Guarantee if not satisfactory.

| ——— e — — . MAIL THIS COUPON — — — — — —

Berkeley Enterprises, Inc., Dept. P113
815 Washington St., Newtonville 60, Mass.

1 WANT TO BUY BRAINIAC. THIE BETTER BRAIN KIT on your
MONEY BACK GUARANTEE OFFFR. Please send me. .

Brainiac Kit(s). T enclose in full payment.
My name and address are attached.

NEW ;2= re

high fidelity

Amplifier-Preamplifier Kit
complete = on one chassis

Model 21K....for only $5995

A top-quality integrated amplifier-preamplifier
system on a single chassis in kit form, at an excep-
tionally low price. Only the most advanced high-
fidelity circuitry and the finest available compo-
nents are used in this superb new Tech-Master kit.
Undistorted power output is guarantced to be 25
watts at any frequency from 20-20,000 cps. Inter-
modulation distortion is less than 1% at rated power
and below 0.25% at all ordinary listening levels.
Equalizer has RIAA position, with exclusive Tech-
Master calibrating feature on treble contro! for ac-
curate compensation of AES, NAB, Orig. LP and 78
characteristics. Easy assembly. Dimensions: 144"
wide x 97 deep x 54" high.

9.95

7

Meodel 21K. Net Price....$5
.50
tm

Cabinet
KITS

At your local hi-fi dealer, or write:
A Division of
TECH-MASTER CORPORATION
75 Front St.. Brooklyn 1, N. Y.
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session on 9620 and 15,080 kc. at 0500-0600
daily. (WC)

Formosa—The Voice of Free China, Taipei,
is heard on 15,235 kc. at 0005-0030 in Eng.,
followed at 0030 in Cantonese. This broad-
cast has been noted so far as being on
Tuesdays only. (EC)

BED67, Taipei, 15,345 kc., is heard with
“The Little Dragon” at 0700-0730 in Eng.
Pop records continue to 0805 but the broad-
cast is often jammed. (23, 59)
| France—Paris is conducting a test pgm to
South America at 1755-2100 with L. A. rec-
ords and frequent anmts in French, Spanish
and Portuguese on 9492, 9680, 11,845, and

DX Listener’'s Award
The Radio Society of Great Britain has
announced a DX Listener’s Century
Award. This Certificate may be claimed by
any person not holding an amateur radio
transmitting license who submits evidence
that he has received signals from amateur

XX‘(iii%}%iiii}yﬁiil}Xiﬁﬁiiliilg

DX LISTENER'S
CENTURY AWARD

This i3 to Certify nur

SR

MAS SATISFIED THE COUNCH OF THE RADIO SOCIETY OF
GREAT BRITAIN THAT ME HAS RECEWED SIGNALS FROM

AMATEUR RADIO STATIONS N COUNTRIES.

23T TTLLTILLTTLSLEESLSIES S

bare
PazsioDer

e

b

RERIRIRA

13332888833 8338388333338388833 g
radio stations located in at least 100 coun-
tries. The award cost is 7/- ($1.00), and the
rules governing the award are set out on
page 124 of the September 1956 issue of the
R.S.G.B. Bulletin. Further inquiries may
be addressed to Mr. John Clarricoats,
G6CL, RS.G B., New Ruskin House, Little
Russell St., London, WC 1, England.

15,365 kc. They are asking for reports. (RB,
NR, 10, 59, 104, 150)

French Equatorial Africa—R. Brazzaville
has been found on 11,745 kc. from 1745 to
1755/close with Eng. pgm, anmts and ID in
French. QRM was noted from Moscow oOn
11,740 ke. and Japan on 11,750 ke. When this
channel is used, the 5970-kc. outlet is not
heard, and vice-versa. (61)

Germany (East)—Radio DDR, Berlin, is
heard daily on 9730 kc. at 1730-1800 in
English. (289)

Haiti — Radio Commerce, Port-au-Prince,
has changed from 9485 kc. to 9545 kc. for
4VC and is scheduled in Eng. on Sundays at
1700-1730. They also have Eng. on Tuesdays,
Thursdays, and Fridays on 4VB, 5980 kc., at
2100-2115. (104, 226, 308)

india—Delhi on 15,105 kc. is being heard at
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A special Pre-Publication Offer to readers of PorpuLar ELEcTRONICS
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December, 1957

Become a Charter Subscriber to America’s newest,

most exciting magazine for high fidelity enthusiasts

This is your invitation to become a CHARTER
SusscuiBer to HiFi & Music Review, the
most important publishing project in the his-
tory of high fidelity!

Five years in the making, this new Zift-Davis
monthly brings you a completely fresh ap-
proach to the pleasure-filled world of hi-fi
music and sound. For the first time, the vast,
dynamic field of high fidelity music is show-
cased in one magazine — authoritatively,
completely, enjoyably.

HiFi & Music Review will take you into its
own test laboratory. In simple, down-to-
earth language, you will learn what hi-fi
equipment really is, how to recognize a truly
hi-fi recording, how to select and place a sys-
tem for the acoustics of your home. In short,
you'll learn how to reproduce sound exactly
as the recording artist intended it to he
heard. Whether you're a beginner in hi-fi or
an old hand .. here at last is the magazine
for you — specifically designed for your
needs, wants and tastes!

A Great Parade of Classical and Jazz. ..
.Conductors, Composers, Performers

You'll tour the world of music. Composers
and musicians, conductors and arrangers,
classicists and jazz buffs discuss their works,
their new plans. A panel of experts analyzes
the best of the 200 recordings and tapes re-
leased each month. You will learn how to
build a fine record collection, make your
own tapes.

MONEY.BACK GUARANTEE
if, at any time, or for any rea.
son, you are nol satisfied wilh
HiFi & Music Review, we will
immediately send you o 100%
refund on the unused part of
your subscriptions

First l3sve: Janvary, 1958,

r—-——-{ 8 Months for only $2 ]——\

From jazz groups to string quartets. .. the
New York Philharmonic to the big band of
Kenton .. . the mood music of Gleason to
the etudes of Chopin . . . Brubeck . . . Erroll
Garner . . . Mantovani . . . Scarlatti . . .
Satchmo . . . Beethoven . . . Stravinsky
stereo tape or 33% rpm—whatever in the
incredible world of music and sound in-
terests you most — youe sure to find it in
HiFi & Music Review.

Because we believe that you are the kind of
person who will best appreciate a magazine
of this scope and caliber—you are cordially
invited to become a CHARTER SUBSCRIBER at
the special rate of 8 months for only $2.
Upon publication, HiFi & Music Review
will cost 35¢ a copy, but this special pre-
publication offer saves you more than 28%
over single-copy costs. ..brings you 8 big
issues at only 254 each.

HiFi & Music Review will be lavish . . . gen-
erously illustrated, printed on the finest
glossy paper obtainable. Because of its costly
production, it will be published in a limited
“collector’s item” edition.

If you subscribe right now, you will be cer-
tain to receive a first-edition copy of Volume
I, Number 1, and a handsome CHARTER Sus-
scRIPTION CERTIFICATE, suitable for framing.
Again, supplies of first-edition copies will
be limited, so please £ll out and mail the
application below today.

1 Charter Subscription Application t-J

HiFi & Music Review, 64 East Lokhe Street, Chicago T, 1il.
Please enter my Charter Subscriptian to HI FI & MUSIC
REVIEW 10 start with Vol. I, No. 1, in Janvary, 1958—
ot the special rate of 8 months far anly $2. Also send my
Charter Subscription Certificate.

[ Poyment Enclosed. [ Bill me.

Saove us billing cosis and we'll odd an exia
issue free—making 9 issues for only $2/

£127

Name_

Address,

Zone______State

City.
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BU THIS ORGAN

and sqve

50%

2-manual Horseshoe
model shown

14 models... from 1 to 4 manuale

These magnificent electronic instruments look and sound
like giant pipe organs! Exclusive features include inde-
pendent ranks of tone generators...split vibrato. ..
dual expression pedals. .. plus many other features.

DO YOU OWN AN ORGAN?,

. . add this set of genuine
percussions or new elec-
tronic stops, for wonderful
new sound-effects. !

ELECTRIC TOY-COUNTER—»

CONTROL
Box—>» KT A TR L

FOR COMPLETE INFORMATION SEND $1.00 . ..

for Catalog and Brochures which illustrate various
*Build-It-Yourself Organs’” and percussion Kits. Ine
cludes parts-lists, prices and additions, conversions and

attachment to organs,
Dept. 21

ELECTRONIC ORGAN ARTS, INC.
48178 Eagle Rock Blvd., Los Angeles 41, Calif.

Eliminate Battery Troubles with the all new

BATTERY INSURANCE COMPUTER

The revolutionary new elec-
tronic discovery —the BAT-
TERY INSURANCE COM-
PUTER-—eliminates forever the
needless ‘““dead” battery by
quick charging or trickle charg-
ing your present automotive
battery automatically. Your
present battery will serve you
indefinitely with the aid of this
all new concept of maintainina

<Y an adequate charge — THE
BATTERY INSURANCE
COMPUTER!
Manually controlled model.............. SZ.OO

Computer controlled model

MacFarlane Industries, P. 0. Box 33, Redondo Beach, Callf.

NEW MAGIC RADIO WALKIE TALKIE !

UR OWN POCKET SIZE RADIO STATION!
BROADCASTS TO ANY HOME OR CAR RADIO WITIH-
OU'l WIRES OR HOOKUPS! Wt. only 5 oz, Size (1%4x2%x
434", Bnh -in telelcopl;r!l Enicia) Powerfnl Tnnnumr——

. break-in wwitoh!

Rune for ‘eek- on_self-contained ﬂnhlmhl bltv.erms Du

rable nlnuc ease. With this Radm Talkie you CAN TA

TO YOUR FRIENDS UP TO A BLOCK OR \IOI(I

AWAY! Tulk up to 1 mile or more between Lwo sutomo-
bileal INSTANT OPERATION! Just push buttou to
talk! No lncen.e needed Uses induetive field magnetic

rldmhon Tseful nnd real fun in a million wuya.
ANTEED TO WORK, 1 YEAR SBERVICE
GUAI ANTEE,

SEND ONLY $2. 00 (eash. ck. mo) and pay Post-
man $9.99 COD postage or nend $13.98 for prepaid
delivery, COMPLETE FEX DY 10 OPERATE with
instructiona and hundreds or un. and trieks for broad-
cants thro suy radio you desire. Price nu 0 UD 800N $0
et your NEW POWERFUL RADIO W \L{JE TALKIE
6“ Availuble only from:
WESTERN RADIO, Dest. REL-12, KEARNEY, NEBR.

1450-1645 in Eng. to Australia and New
Zealand. This test pgm carries Oriental
music and is dual to 11,710 and 17,860 kc.
The 11,710-kc. outlet is better at times. (59,
101, 234)

Another Delhi outlet, 15,090 kc., is fair to
good at 1445-1545 in Eng. to Europe and
England with news, talks, and native Indian
music. (61)

Indonesia—Those who have not received a
verification from YDF6, Djakarta, 9710 kc.,

SHORT-WAVE ABBREVIATIONS

A—Approximate frequency
anmt-—Announcement
BBC-—British Broadcasting Corporation
c.w.—DMorse code

Eng.—English

ID-—Identity, identification
1S—Interval signal
kc.—Kilocycles

kw.—Kilowatts

L.A.—Latin America
N.A.—North America
pgm.—Program

QRM-—Station interference
QRN-—Atmospheric interference »
R-—Radio

s/off—Sign-off

s/on—Sign-on
xmsn—Transmission from station
xmtr—Transmitter used by station

can try a second report after nine months.
The reply to that is averaging about two
weeks. YDF6 can be tuned at 0600 to
Australia and at 0930 to the U. S. A. with
news at 0945. (286)

iran—Radio Teheran, 9680 kc., has Eng. at
1500-1530 (news at 1500), dual to 15,100 kc.
The 1400 xmsn is in Turkish, Russian, and
Arabic. (286)

A late report indicates that the 15,100-kc.
xmtr has moved to 17,700 kc. and is being
noted at 1330-1530. (CH)

Italy—Rome can be heard on 9575 and 6010
ke, at 2125-2145 to N.A. in Eng. with news
and music, and on 15,400 and 11905 kc. at
1915-1935 in Eng. to N.A. and at 1935-1955
in French to Canada. (CH, 61, 298)

Jamaica—Voice of Jamaica, Kingston, has
been found on 17,493 kc. at 1645-1700. They
verified by airmail in eight days. (226)

Japan — Radio Japan has changed from
17,825 kc. to 17,855 kc. and is being well heard
generally to Eastern N.A. at 1800-1900. The
parallel channel, 15,325 kc., is not heard in
many areas. (26, 59, 226, 240)

Jordan—Hashemite Radio, Ramallah, has
Eng. on 6060 kc. at 0630-0700 daily. (WC)

Kenya—R. Mombasa, ZHW6, Kisumu, has
changed from 4923 kc. to 4965 kc. It was also
noted, apparently testing, on 4985 kc. (MW)

Lebanon—Beirut has been noted on 8007 kc.
from 1610 with instrumentals, and from 1647
with Arabic music. (166)

Liberia—According to a verification, ELWA,
Monrovia, transmits as follows: to Ghana
and French West Africa at 0145-0415 and
1445-1645 daily and at 0215-0545 and 1445-
1815 Sundays only on 4835 kc.; to N.A. at
2000-2130 on 9650 and 21,535 kc. European
listeners can also try for ELWA on 710 kc. at
0145-0415 and 1315-1645 daily, and at 0215-
0545 and 1145-1815 Sundays only. Another
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xmsn is reported on 15,200 and 21,535 kc. at
1815-1945. (AF, SF, RM, JW, MW, 176)

Malaya — The BBC Far Eastern Station,
Singapore, is being heard well on 21,655 ke.
from 1100 to 1150/close, relaying programs
from BBC, London. It operates dual to
17,890, 15,310, and 9690 kc. The schedule is
0915-1150. (61)

Monaco—3AM3, 6035 kc., and 3AM4, 7140
kec., Monte Carlo, are excellent at 0030 s/on
but fade by 0330. All programs during this
time are in French. These stations are also
noted, with religious programs in Eng. on
Mondays, Wednesdays, and Thursdays at
1705-1735. (104, 289)

Netherlands—Hilversum has changed fre-
quency and is now using 6025 kc. rather than
the 19-meter outlets. The daily pgm to N.A.
begins at 2130, lasts about 40 minutes. (298)

Netherland New Guinea — Radio Omroep
Nieuw Guinea, Biak (formerly Hollandia) is

RADIO CLUBS

There are several radio clubs and organiza-
tions to which you may wish to belong. Here is
a brief resume of the larger clubs.

Newark News Radio Club (NNRC)—The
NNRC issues a monthly bulletin covering the
broadcast, ham, FM, TV, short-wave broadcast
and short-wave commercial bands. A vyear's
membership is $4.00, and a sample bulletin and
application blank may be had by writing to
NNRC, 215 Market St., Newark 1, N. J.

Universal Radio DX Club (URDXC)—The
dues of $3.00 covers membership and a total of
19 bulletins yearly which cover the short-wave
broadcast and ham bands. Complete details
are available from URDXC, 21444 Birch St.,
Hayward, Calif.

International Shertwave Club (ISWC)—
This club issues a monthly bulletin covering the
short-wave broadcast and ham bands. Complete
details on membership requirements and dues
can be obtained from ISWC, 100, Adams Gar-
dens Estates, London, SE 16, England.

DX-Club—As meniioned in the September
column, a new club, mainly for ham band DX'ers,
has come into being. Dues are $2.00 {$3.50 to
foreign countries except Canada and Mexico).
They have recently issued their first bulletin and
it contains 4!/, pages of interesting items for
ham DX'ers. Complete information is available
from Allen Kelly, President, Route 3, Box 354-A,
DeRidder, La.

heard daily at 0400-0730 on 7190 ke. in
Duteh. (WC, 275)

Nicaragua—A station that is off the regu-
lar s.w. bands is Radio Atlantico, Bluefields,
on 7753 ke. This all-Spanish station is usu-
ally heavily QRM’ed by c.w. stations of the
various services but the ID is easily read.
It is heard from 2200 to 2300 s/off. (286)

Portugal — Lishon is widely reported and
can be tuned as follows: on 9636 kc. at 2240-
2300 s/off to N.A.; on 17,895 kc. in Portuguese
at 1215-1300 with news at 1230; on 21,495
and 17,880 kc. in Eng. at 0815-0915 with news,
talks, and classical music; on 15,100 ke. in
Portuguese at 2000-2300 and on 11,840 kc. at
2115-2300. (CB, 59, 61, 104, 210)

Reunion—St. Denis, 7170 kc., 100 watts, is

December, 1957

tape recordists...

get this

BONUS GIFT

when you buy
Soundcraft Tape

#SOUNDS OF CHRISTMAS”

“Adeste Fideles”—"Silent Night”—"Rudolph the Red-
Nosed Reindeer”— and others

A high fidelity tape recording featuring
The Street Singer Caroleers - full orchestra and chorus.

The spirit of Christmas captured in sound! — the best-
loved of traditional Christmas melodies. .. joyous...
nostalgic . .. reverent. .. as much a part of the holiday
seascn as decorations on the tree!

A collector’s item ... not for sale at
any price . . . this 15-minute high fidelity
recarding is yours FREE, except for post-
age and handling, when you buy any 7°
ree) of Soundcraft Tape. See your Sound-
craft dealer now, or write us for his
name ... he'll tell you how you can get
“SOUNDS OF CHRISTMAS” recorded on your
tape. Not only the “'SOUNDS OF CHRIST-
Mas” but the sounds of all the year
sound better on Soundcraft Tape!

REEVES SUUNDCRAFT CORP.

10 East 52nd Street, New York 22
west Coast: 338 N. LaBrea, L. A. 36, Calif.
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U. S. ARMY

SIGNAL GUN

$8.95

{plus $1 post. & hand.)
$2 dep. bal. C.0.D. §

é

Brand new. Complete with tripod, gun-
stock, goggles, remote control, carrying
case and official instruction manual.

Code speed 10 words per minute. Range
up to 5 miles. White or infrared beam.
Fixed or portable operation.

10-DAY MONEY BACK GUARANTEE
NO LICENSE REQUIRED

SIG SUPPLY
Box 118, Bergen Sta., Jersey City 4, N. J.

Can you think faster
than fh:s Machme'-‘

P

i SRV PR SPRRE N PREEE S

GENIAC set up to do a problem in check valve research

Be careful before you answer, GENIAC the first electrical
brain construction kit is equipped to play tic-tac-toe, cipher
and encipher codes, convert from binary to decimal, reuson
(in syllogisms) as well as add, subtract. multiply und divide.
Specific problems in a variety of fields—actuuarial, poliey claim
settlement, physics, etc.—can be set up and solved with the
components. Connections are solderless and ure completely
explained with templates in the manual. This covers 33
circuits and shows how new ones can he designed.

You will find building and using GENIACS a wonderful expe-
rience; one kit user wrote us: “‘this hit has opened up a new
world of thinking to me.” You actually see how comnuting,
problem solving, und game play (Tic-tac-toe, nim, etc.) cin
be analvzed with Boolean Algebra and the algebraic solutions
transformed directly into ecircuit diagrams. You create from
over 100 specially designed and manufactured components a
machine that solves prohlems faster than you can express them.

——————-MAIL THIS COUPON. — —— —— —

SCIENCE KITS, Dept. PE-127E, Ohver Garbeld Company
126 Lexington Avenue, New York 16,

Pleas¢ send me:
1 GENIAC Itlectrieal Brain Construetion Kit and Manual.

$19.95 (East of Mlississippd) L ... ...,

$20.95 (Flsewhere in United States)  ............

$21.95 (Outside the United States) . .........0..-
Returnable in seven days for full refund if not satisfied

I enclose §. a . in full payment.
‘Nly name and address are atiached,
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being noted from 2315 with all programs in
French. The 40-meter amateur stations pro-
vide much QRM. (286)

Saudi-Arabia — Jidda is being tuned on
11,850 ke. at 0600-0620. It is also scheduled,
but inaudible, at 1200-1300 on 6100 kc. (11)

Sierra lLeone—Freetown Calling has been
heard on 3316 kc. at 0145 s/on. Eng. news
is presented first; then the broadcast con-
tinues in native language. The signature
tune is played on a native instrument. They
verify by letter. (FW)

South Vietnam—Radio Scigon, 729Q kc., is
heard well at 0830-0900 with native music
and Vietnamese and French language. This

SHORT-WAVE CONTRIBUTORS

Cleveland Billey (CB), Mahaica, E.C.D., British
Guiana

Robert Brock, Jr. (RB). Nashville, Tenn.

Tom Buckley (7B), Snyder, N. Y.

Fsther Cottingham (EC), Redwood City, Calif,

Glenn Cuthrell (GC). Maxton, N. C.

Warren Chamberlin (W C), Riverside. Calif.

Arno Feltner (A1), New Braunfels, Texas

Doug Ferris (DF), Bakersfield. Calii.

Steve Foisev (S5F), Keene, N. H.

Clayton Halimark (C#), Qhelby Ohio

Joseph Merritt (JM), Atlanta, Ga.

Richard Milier (R)M ). Englewood. N. J.

Nathan Reiss (VR). New York, N, Y.

Steve Tobe (ST). Niagara-On-The-Lake, Ont.

Frank Weaver (FIV), Grosse Point, Mich.

James Wade (Ji1'). Saint John, N. B.

Michael Ward (1/H’), Chappaqua. N. Y,

Martin Potter (10), London, Ont.

Chuck Maxant (77). Baldwin, N. Y.

Peter Risse (23), Atlanta, Ga.

Flovd Backus (26), Richmond, Va.

Ross Brownell (39). \ancouver B. C.

Grady Ferguson (59), Charlotte, N. C.

John Beaver (61}, Canon City, Colo.

Bill Hutchinson (76), Baltimore, Md.

Bernard Brown (107}, Derby, England

Ed Kowalski (104), Philadelphia. Pa.

J. Art Russell (749). San lhego. Calif.

Camilo Castillo (150), Panama, Rep. of Panama

George Cox (166). New Castle. Del.

Eugene Simpson (/76). Arlington, Mass.

Andre Myron (210}, Valleviord, Wash.

William McK. Bing (226). New Orleans, La.

Jack P. Hughes (234), Montreal, Que.

Bill Roemer (240}, Bowling Green Ky.

James Curlile (275}, Columbus, Ga.

BDon Davenpott (279}, Monroe, Wis.

Maurice Ashby (286), Wichita, Kans.

George Aliman (289)}. Norwich, Ohio

Robert Miller (298). Philadelphia, Pa.

John Buttolph (308}, Skaneateles, N. Y.

is a daily xmsn in the Home and Overseas
Service. (61)

Spain — Radio Nacional Emissora (RNE),
Madrid. has been found on 9590 ke. from
2225 with Spanish music. (59)

RNE has also been noted on the very low
frequency of 2510A kc. from 2340 with the
regular N.A. Service. Has anyone else heard
it here? (275)

Radio Alerta, Valencia, 6950A kc., is noted
at 1500-1600. Do not confuse this with the
regular RNE stations. (11)

Spanish Guinea—Bata, Rio Muni, 7698 kc.,
was noted from 1650 with vocals in Spanish.
It appears to be under-modulating. (166)

Sweden—Stockholm has moved from 15,240
ke. to 11,705 ke. to the Middle East, and from
17,840 kc. to 11,880 kc. to the Far East. (10)

Switzerland—Frequency and schedule
changes of Radio Swilzerland, Berne, are as
follows: to the United Kingdom and Ireland
at 1345-1530 on 9656 and 7210 kc.; to South-
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BETTER SHORTWAVE v
RECEPTION actas ot

This all-new handbook by Wm. Orr, W6SAI
covers the shortwave field for the SWL and ;
radio ham. How to hunt DX! How to obtain ELECTRONIC SUPPLY CATALOG
verification cards! “Do-it-yourself” radio [
projects! How to buy a second-hand receiver!

The best antennas for SW reception! How to
align your receiver! DX tuning hints! Jam-
packed with'data and information! Order now!
—To be released December, 1957. Order your
advance copy now. Price, $2.85. Send to:

RADIO PUBLICATIONS, INC., Dept. 12, Wilton, Conn,

404

value-packed

R L

] e

ORDER BY MAIL AND SAVE!
TV PICTURE TUBES

AR
et

SAVE on

12LP4A ......§ 895 20CP4 ...... .$13.90 .
16KP4 ... $10.95 21EP4 ....... $14.95 g everything in
178P4 ... ... $10.95 21YP4 ....... $15.95 electronics
24CP4 (6 Mo ... ouoo ueens ... 523,95

27NP4 (6 Mo.)....... Ceie....$39.95 AVAILAGLE

fene e - AVAJLABLE
Including old tube -

ONE YEAR WARRANTY WORLD’S LARGEST STOCKS
e 0 = RO Here’s everything in Electronics

We ship Tubes Anywhere. Write for List A N
PICTURE TUBE OUTLET for Experimenters, Builders, Ama-

3032 Milwaukee Ave. Chicago 18, lllinois ;_‘13;’:1';{ Si‘:g;f:z:"’ Engineers and
BIG MONEY FOR YOU THROUGH ¢ Amazing Build-Your-Own KNIGHT-KITS
V.S.I. ELECTRONICS & TV SCHOOL | =gl o Hi-A Music Systems & Components

24-%2) ¢ Recorders & Fhono Equipment

o TV Tubes, Antennas, Accessories

o Public Addre¢s Systems

o Amaoteur Staticn Equipment

o Latest Test Instruments

o Industrial Electronic Supplies

©Parts, Tubes, Transistors, Tools and Books

AGE—NO BARRIER—FUTURE UNLIMITED—EQUIP-
MENT—ALL THE LATEST—TECHNIQUES—THE BEST
APPROYED FOR VETS—CORRESPONDENCE OR
RESIDENCE
WRITE FOR YOUR CATALOG—NOW
V.S.l. TELEVISION SCHOOL

4570 Firestone Blvd. Dept. P.E. South Gate, Calif.

AR R N §F N R N B N N N F N N N B N ¥ /
A BICYCLE LICENSE PLATE e
for style and quick identifica-
tion is sure to please your
child. Bears his name or nick-

l name (up to 8 letters). The .

Iplate is heavy steel in baked
enamel colors. It can also be

I attached to a tricycle or wag-
on. $1 postpaid, from Best 5

l Values, Dept. A-77, 403 Market St., Newark, N.
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SAVE on everything in Electronics
—get fast, dependable service—
send today for your FREE 1958
ALLIED Cztalog.

Everything in Elecfronics
From One Reliable Source

WANT A BETTER JOB: BECOME AN curk3gi "‘é ; I]
ELECTRONIC ENGINEER
Chartered by state of California. Nonprofit-nonsectartan, co-
PACIFIC STATES UNIVERSITY

ONLY 32 MONTHS TO EARN A BACHELOR OF ’
SCIENCE DEGREE IN ELECTRONICS ENGINEERING ALLIED RA D’i' o
Class enrollment limited to allow for individual instructions.
educational—estublished 26 vears. ALLIED RADIO CORP,, Dept. 79-M7
—ENR ! 4
A o TS —ENFOLL NowW 100 N. Western Ave., Chiccgo 80, lll.
'Cl Rush FREE 1958 ALLIED 404-Page Catalog |
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—_— . I Name. l
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CAPACITOR KIT

handles 90% of ceramic capacitor needs

The Sprague “Universal” Ceramic
Capacitor Kit CK-4 contains 12 “Uni.
versal” Ceramic Capacitors...just
four of these capacitors take the place
of forty.two regular capacitors, with
capacitance values from 400 uwF to
.015 wF. Handy card tells how to con-
nect leads to get capacitance you need.
Only $3.96 net. See your jobber or
send check or money order to SPRAGUE PROD-
UCTS CO., 395 Marshall St., North Adams, Mass.

EASY TO LEARN CODE

Learn Or increase speed with an Instruetograph
—the Radlo-Telegraph Code Teacher that takes
the place of an operator-instructor and enables
anyone to master code without further assist-
ance. Avallable tapes from bheginners alphabet
to typleal messafes on all subjects, Speed
range 5 to 40 WPM. Always ready—no QRM.
Thousands hdve ‘‘acquired the code’’ with the
Instructograbh System. Write today for conven-
ient rental and purchase plans.

INSTRUCTOGRAPH COMPANY
4713-F Sheridan Road, Chicage 40,

Hiinois

LEARN TV REPAIR in one short week
Now, after 5 years research - a streamlined training
system! Earn up to $150 weekly, in just 7 days. No

expensive training, equipment. or long study. Learn
to serume TV sets instead of building them! Most

! method yet ped by leadmg
wuh cooperation ol major TV mfg's! Send for de
tails and FREL SAM PLE LLSSON Use it on your
set - repair it! rself! Write:
[LECYHDN‘C [NGINE{RING CD Depl A-T4C
1038 So. La Brea. Los Angeles 19, Calitorma

e

Hi-Fi AM- FM

$28.50 Tuner Kit $28.95*

And they have the finest features and specs. Fully illustrated step-

by-step 2 8 -page manual mukes assembly a snap!  WRT’ FOR FREE

CATALOG 0% for new Federal Tax.
QUAL|TV ELECTRONICS

New York 13, N. Y.

QUAL-KITS

ARE
EASIEST!

Wi-Fi Amplifier

319 Church Street
GET

into ELECTRONICS

Traln for best technical posltions in a top-flight school, Bpecial-
ize in missiles, compulers. radar_ communications. industrial
electromnics, color TV, automation. Excellent prouram in theory,
laboratory. mathematics. Major firms select our REraduates as
tech. reps.. field engineers, specialists. Assoclate degree granted.
21 months’ program. High school or equlvalent requlred. Catalog.
VALPARAISO TECHNICAL INSTITUTE
DEPT. PE VALPARAISO, INDIANA

I NVENTORS

REGISTERED PATENT
ATTORNEY
ASSOCIATE EXAMINER
U.S. PAT. OFF. 1922-1929

Patent Attorney & Advisor
S. NAVY DEPT. 1930-1947

PATENT LAWYER

or
I’I\TENTB INFORdMATION
INVENTOR’S RECORD

without obligation

GUSTAVE MILLER

127-PE WARNER BUILDING
WASHINGTON 4, D. C.
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east Asia and Japan at 0745-0930 on 15,305
and 21,605 kc.; to India and Pakistan at
0945-1130 on 11,865 and 21,605 ke.; to Portugal
at 1545-1600 on 11,865 and 9665 kc.; to Spain
at 1600-1730 on 11,865 and 9665 kc.; and to
Africa at 0015-0200 on 21,520 kc. in German,
French, and Italian. (61)

Uruguay—CXAT1, Montevideo, is testing
on 9515 kec. Tuesdays and Fridays at 1930-
2130 with Eng. anmts and N.A, & L.A. pop
music. This is apparently the forerunner of
regular broadcasts to come later. Reports go
to Radio Sarandi, Montevideo. (TB, DF, 59,
149, 240)

Vatican City—The Vatican Radio can be
tuned in Eng. at 1000-1015 and 1315-1345
daily on 7280, 9645, 11,685, and 15,120 kc. and
at 1100-1130 Tuesdays only on 11,685 and
21,515.ke. (ST)

AAAAAAAAAAAAAAAALAAAAAAAAAAAAA
Among the Novice Hams
(Continued from page 83)

power is delivered to the load constantly.

Thus, a direct current of a given voltage
will do more work per unit of time than
an alternating current of the same peak
voltage—exactly 1.41 times as much. But
don’t jump to the conclusion that the
power company is making a 30% profit by
selling a.c. instead of d.c.

Alternating current is rated in terms of
its effective value*—the amount of work it
will do in comparison to a unit of direct
current. Therefore, one volt (effective
value) of sinusoidal alternating current
actually has a peak value of 1.41 volts. The
effective value and the peak value of d.c.
are always equal.

Standard a.c. meters are calibrated to
measure the effective values of alternating
currents and voltages, rather than their
peak values. Cathode-ray oscilloscopes
show the peak values as well as the actual
shape of the a.c. wave. Peak-reading
vacuum-tube voltmeters also indicate the
peak values.

Advantages of Each. The big advan-
tage of alternating current over direct
current for utility power is the ease with
which it can be sent long distances from
the generating plant to the consumer. It
can be generated and distributed to strate-
gically located substations at very high
voltages—approaching a million volts in
some installations. This means that every
ampere of current represents thousands of
kilowatts of power. As it is the amount of
current to be carried that determines the
size of wire that must be used in a trans-
mission line, this high-voltage distribution
permits carrying a maximum amount of
power on a given size of conductor.

* Also called the root-mean-square (r.m.s.) value after the
mathematical method of computing the effective value.
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At substations, the extremely high
voltages are stepped down in huge trans-
formers to a few thousand volts and
transmitted to neighborhood ‘“pole” trans-
formers, where they are reduced to a safer
117 or 235 volts before the power is de-
livered to the individual customers. Such
voltage division is possible because passing
a.c. through a heavy-duty type transformer
very slightly affects the amount of power
available. It simply changes the ratio be-
tween the current and the voltage. Thus,
when the voltage is stepped down, the cur-
rent available is increased, and vice versa.

In contrast to a.c., once d.c. is generated
at a given voltage, it is impossible to
change that voltage with something as
simple as a transformer. You can reduce
both d.c. and a.c. by passing the current
through a resistance, but this just wastes
the unused power. To raise or lower d.c,
you can use the current to drive another
motor-generator (or dynamotor) to gener-
ate the desired new voltage. You can also
convert it to a.c.—step it up or down to
the desired value—and then convert it
back to d.c.

Both systems are used to power mobile
radio equipment from an automobile stor-
age battery. In vibrator-type power sup-
plies, for example, the vibrator, which is

actually a vibrating switch, reverses the
connections between the battery and the
primary winding of the power transformer
100 to 200 times a second, thereby convert-
ing the d.c. from the battery to a.c. in the
transformer, although not the sine wave
a.c. shown in Fig. 1. This a.c. is then
stepped up to the desired voltage in the
transformer and reconverted to d.c. to
power the radio.

The higher power requirements of mo-
bile transmitters are often taken care of
by dynamotors driven by the battery and
delivering 400 to 1000 volts, d.c.

Radio Frequencies. All radio signals
are alternating currents which differ from
60-cycle power in frequency and in the fact
that they are generated electronically in
vacuum-tube oscillators, built up by r.f.
power amplifiers, and maybe modulated.

Amateur transmitters emit signals of
frequencies between 1,800,000 eps and 148,-
000,000 cps and higher. It is the rapidity
with which they oscillate back and forth
that makes them capable of being radiated
into space from an antenna and of travel-
ing great distances before being inter-
cepted by a remote receiving antenna.
(Just for the record, signals with frequen-
cies as low as 10,000 cycles can be radiated,
but it takes antennas several miles long

Just For Examining COYNE’S New Set

/,mmmm/m/‘ Clevisiny

» 7 DAY _FREE TRIAL!

Get This Valuable Book ‘,

FREE

Yes, you get this big, brand new book, “150
Radio-Television  Picture Patterns  and
Diagrams Explained.’’ absolutely FREE! Just off
the press. ives complete 11 x 227 Schematic
Diagrams on leading models Radio and TV Sets.
Easy-to-read, large 82 x 11” pages, with full
instructions on how to use the diagrams. A “‘must' in every
repair kit. You get this bool\ as a FREE Gift for asking to
see C?yne s new T-book set, “*Applied Practical Radio-Tele-
visiont’”

AT LASTI MONEY-MAKING “KNOW-HOW’ ON
TRANSISTORS, COLOR TV AND SERVICING

Coyne’s great T-volume set gives you all the answers to
servicing plob!ems—qulcklv' For basic “know-how’’ that's
easy to understand, vou’ll find everything you want in Vol-
umes 1 to 5 on over 5000 practical facts and data. Every
step is completel\ ex
ing, servicing and trou
sets. So-up-to-date it covers COLOR TV, UHF and the latest
information on TRANSISTORS. All thié plus Volume 6—
NEW Coyne TECINICAL DICTIONARY with over 4000 defi- iU YOU B
nitions of the latest terms, symhols and abbreviutions in
radio-TV, electronics and electricity.

EXTRA! 900 PAGE TV FREE!

CYCLOPEDIA INCLUDED! New Supplements

For speedy on-tiie-job use, yvou also
get famous Coyne CYCLOPEDIA.
Answers problems on servicing,
ulixyme‘x;t, instsllationé et(i. in e'lg‘sly
ABC order, Use this 7-volume -
KADIO LIBRARY FREE for 7 days: |Sgvelopments,
get the Servicing Book FREE! you act now! Name

SEND NO MONEY! Just mail coupon for 7-volume set on T davs
free tnall We lll\ mcluge book of 150 l\’l7 E:ladlo Patterns and [)ml-

- ) b grams. {f you keep the set, pay $2 in ays and $2 per month
le-shooting ull types of radio and TV until $24.50 plus postage is prid. (Cash price, only $22.95.) Or
you can relurn the library at our expense in 7 days and owe noth-
E THE JUDGE. Elther way, the book of TV-Radio Pat-
terns is yours FREE to keep! Offer is limited. Act NOW!

FREE BOOK —FREE TRIAL COUPON!

Educat:onal Book Publishing Division
COYNE ELECTRICAL SCHOOL. Dept. C7-PE I
500 S. Paulina St., Chicago 12, 1.

YES! Send 7-volume “A:glled Practical Radio-Television' for 7 days I

Llamed from fundamentals to install-

FREE TRIAL per your
Book FREE.

Include TV-Radio Patterns & Diagram

AddTess| i dmen i los = ad kae &

Educational Book Publishing Division )
Ly ol e e c......Zonme.....State.... ... I

ELECTRICAL SCHOOL L

B e t i Lo, ¥ post
ere you wan rary sen ou pay postman
500 S. Poulinu $1_, Dept C7-PE Chicoqo 12, 11, LS22 95 plus C.0.D. postage on delivery. 7-day money-Lack guarantee. \
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to do the job.) Also, tremendous amounts
of power are required to span even moder-
ate distances at such low frequencies,
while low-power high-frequency transmit-
ters are capable of sending a signal around
the world under favorable conditions.
Frequency and Wavelength. Electrical
waves travel through space with the speed
of light—186,000 miles or 300,000,000 me-
ters per second. Consequently, the distance
that a radio wave will travel in the time it
takes for it to go through a complete cycle
is equal to the distance traveled divided by
the number of cycles, or: wavelength in
meters = 300,000,000/frequency in cycles.
As radio frequencies are usually given in
kilocycles (thousands of cycles) or mega-
cycles (millions of cycles), the formula is

often written: wavelength . = 300,000/
freq.;.. or wavelength _ =~ _ " 300/freq. e
Conversely, freq. .., = 300,000,000/ wave-
lengthﬂlvlerl;

Substituting a few figures in the formu-
las reveals that a 3750-kc. signal has a
wavelength of 80 meters, a 7000-ke. signal
have a wavelength of 42.86 meters, and a
15-meter wave has a frequency of 20,000 ke.

This relationship between the frequency
and the wavelength of a radio signal is of
great practical importance in designing

transmitting antennas, which must be of a
certain length* for best results for a given
frequency. Also, it is important that any-
one planning to take an amateur examina-
tion be able to determine frequency when
wavelength is given, and vice versa, be-
cause all classes of amateur examinations
contain questions requiring knowledge of
this kind.

News and Views

Dickie, KN4RJM, has made 11 contacts in
eight states in his first six days on the air on
the 40-meter Novice band. He is surprised at
his good luck, because his antenna is only
a 65 piece of wire 13’ high with one end con-
nected directly to his Heathkit DX-20 trans-
mitter. Dickie plans to put up a new
doublet, 22’ high . Gary, WN6NLF, has
kept his DX-20 transmitter and Hallicrafters
S-38D receiver hot in his first month on the
air. His record is 49 contacts in six states, He
transmits on a folded dipole antenna and
receives on a 10’ vertical antenna. All work
has been on the 40-meter Novice band . . .
Paul, KN1CZU, operates on the 80- and 40-
meter Novice bands with a DX-20 trans-
mitter and an old Hallicrafters Sky Cham-
pion receiver. He would like to know just how
old the receiver is. In two weeks on the air,

* Usually an integral multiple of an electrical half-wave-
length

MAIL SALE

WIND INDICATOR

e Govt. wind direction and
Satin silver finish
. obal lites show

GIGANTIC
SAVE-T0-70%,
divection. Buzzer and lite in-
dxcaLes velocity. Oberates on

§'§/ AC. Unit requires roof

110
top transmitter. Eas:ly constructed. Govt.
cost $97.50 SALE .. .$14.95 P’bd.

s Brand new.
light welder,

« Generates 100
800-cyel

WAR SURPLUS
EXCESS INVENTORY
sAnxuqu

AC-DC ELECTRIC

GENERATOR
Suitable for
battery charg-
ing. campers, light plant, ete.
amps
0O-v l)C and 1200-w 115-v
AC. Marvelous

buy' Gml cost $295
$13.91 FOB

SPECIAL OF THE MONTH!

ELECTRIC
CLOCK TIMER
o Finest 115-v 60-c_elec-
tric clock timer. Shows
exact time. Will sound
built.-in alarm at any pre-
set interval. Easy to read h
numbers. Fine for mount-
mg desks. radio. TV, ete. 3" dial.
Vt. 1 o, Lx:l Slz.)()
‘A E d L $2.89 Pnd.

OTHER TYPICAL BARGAINS

ST OCK

at

BATTERY WINCH

» Powerful fully reversl-

ble, ball-bearing gear re-

uucuon winch. 1000-2000
pull. Use on o

12 7/ battery. Holds 40’

of 14" cable. For trucks,

HI-CURRENT TRANSFORMER
e Heavy duty 115
\ﬁl former, Secondary >4 -v at 30 amps,
/A{%; | 8 o+ Excellent for driving boys' elec-
@-\jg“ tric car, motors, other AC series
G Wt. 11 1bs.
"@j SALE

‘hsh and Worm  Shocking Gen- Prenald
v AC auto trans-

- aU mmf 330-vAC  Motor 5!“2
Capcetr., 5.69
¢ Relay Gram Test Gauge dgeee 398

Many applications.
Govi. cost 7.50.
1.29 FOB

docks, boats.
. .FOB $46.75

Govt, cost $280

COMMERCIAL
DIAL PHONE

e Modern dial type. Use for
extension, private line. ete.
Ready to use. Easy to con-
nect. List 825 ... Ppd.

motor  with

ble. Runs
or 110
$9.95 | uses. Cost $85.

GEAR REDUCTION MOTOR
o Multiple gear, ball
enciosed
reduction gear box. High torque.
10 to 200 rbm gumull

on
AC through series resistors.
E ALE . $4.97

bearing
42-to-1

Many .
Ppd. 862 West ‘0" St..

reverst-
2.v DC

LINCOLN, NEBR.

EASIER
FASTER
BETTER!

KESTER SOLDER

FREE: “’Soldering Simplified”

16-page booklet — Send for For TV, Rodio Soldering

your copy today. Everything Electrical
KESTER SOLDER COMPANY

4275 Wrightwood Avenue * Chicago 39, Illincis, U.S.A.
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BETTER SHORTWAVE
RECEPTION

This all-new handbook by Wm. Orr, W6SAI
covers the shortwave field for the SWL and
radio ham. How to hunt DX! How to obtain
verification cards! “Do-it-yourself” radio
projects! How to buy a second-hand receiver!
The best antennas for SW reception! How to
align your receiver! DX tuning hints! Jam-
packed with data and information! Order now!

—To be released December, 1957. Order your
advance copy now. Price, $2.85. Send to:

RADIO PUBLICATIONS, INC,, Dept. 12, Wilton, Conn.
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Paul has worked seven states, five confirmed.

Bill, KN2UNQ/K2UN®, ran out of time on
his Novice license but has now received his
Technician license and is about ready to try
again for his General. His Novice record was
45 states worked, 34 confirmed, and five
foreign countries. His transmitter is a WRL
Globe Chief-90, running 75 watts, feeding off-
center-fed antenna, and his receiver is an
S-38D . .. Tom, WN3LHE, runs his “Sandwich
Box” transmitter described in the March,
1956, issue of PorULAR ELECTRONICS from the
accessory socket on the back of his Heathkit
AR-3 receiver. Running about three watts of
power into a 40-meter dipole antenna on 7152
ke, this combination has worked 13 states
in one week of operation. His best report was
RST599 from Florida. . . . Al, KN9IDZ, likes
to operate around 4:30 a.m.!
good hour, because he has worked 22 states
in less than a month of operating time. He
transmits on a Heathkit DX-35 running 65
watts and feeding a 40-meter dipole antenna,
and he receives on an S-38D.

John, KNOJLR, operates on 80 meters only
with his DX-35. But he has made over 300
contacts in 27 states, Canada, and Costa Rica
in four months on the air. Receiving is taken
care of by a National NC-100A and a Heath-
kit AR-3 with a QF-1 Q-Multiplier. John
offers to schedule anyone needing an Iowa
contact, with a QSL card guaranteed, and
will help anyone obtain his Novice license.

It must be a |

. . . Don, K5BJN, has had his Conditional li- |

cense for two-and-one-half months. Adding
his Novice score to his new stuff worked
makes him WAS (Worked All States), most
of Canada, Philippines (DU7), Japan (KA2),
Costa Rica (TI2), Hawaii (KH6), New Zea-
land (ZL) and others for 45 DX contacts.
He uses a Johnson Viking IT transmitter, a
136’ Windom antenna, and a National NC-57
receiver. Don operates mostly on 40 and 20
meters now, but he does get on 80 and 15 at
times. He will schedule anyone needing an
Arkansas contact. . . . John, KN4MOL, a Nov-
ice since February, is waiting for his General
Class license to come through. He has made
over 200 contacts in 26 states. all confirmed,
as well as England, Scotland, and Puerto
Rico, although he has not received QSL’S
(confirmations) of these foreign contacts.
KN4MOL uses a DX-35 transmitter, a Na-

i

Jim, KNI1DCK, Fort Devens, Mass., with his Halli- l

crafters S85 receiver and Heath DX-35 transmitter.
December, 1957

AUDAX TONEARM KIT

| B s &uie

this......

makes é
this

%

fabulous

A screwdriver ... 15 minutes of your time ...
and the fabulous Audax tonearm kit — that’s
all you need to own your own compass-pivot
Audax Professional Tonearm at a big saving!
You'll find accurate assembly of this exclusive
kit a very simple affair — with assurance
that the final result will be as fine as
factbry-assembled units! Use any cartridge
with your Audax arm, Thrill to the wonderful
new difference it makes in your high fidelity
system — a difference that confirms your
wise choice in owning one of the finest
tonearms ever made!

12” Tonearm Kit $14.55

At your dealer { 16" Tonearm Kit  $17.55

BEST RECORD PROTECTION INSURANCE —
Audax “Micro-poise’’ . . . the
gram weight scale with
“prescription'' accuracy! $3.95

omron aorngt s o ez = e -

AUDAX « biv.of Rek-0-Kut Co.,Inc.
Dept. PE 38-19 108 St., Corona 68, N. Y.
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tional NC-98 receiver, and a 120’ end-fed
LEARN antenna.
Bob, KN4PEM, made only five contacts in

his first two months on the air. His antenna

RADAR MICROWAVES was a 40-meter doublet fed with microphone
cable in place of coaxial cable. Then, with

TRANSMITTERS the aid of Larry, K4LTM, he replaced the
cable with RG-59/U coaxial cable. In the

CODE ° Tv o RAD'O first week after the change, he made over

30 contacts in 15 states. His best DX is Cali-

q . . . fornia. Bob uses an AR-3 receiver and a
Phila. Wireless Technical Institute WRL Globe Chief transmitter. He also offers
ine St. Philadelphia 2, Penna. to help others become hams. . . . Richard,

15657 Flax 2 | WN6LZZ, uses a Johnson Adventurer trans-
A Non-Profit Corp. Founded in 1908 | mitter and a Hallicrafters S-20R receiver

e | with a preselector (external r.f. amplifier)
Write for free catalog "'P I

T | New Style Call Letters
The Federal Communications Commis-
sion is running out of amateur call letters!
By the end of 1957, it expects to exhaust
its present supply of call letters with the
ve ! 5 single-letter W and K prefixes in the
N R e second and sixth call areas. A final de-
A, O A AN Tlses “wemi- cision as to what to do about this situa-
T I eott Plustio cavinet. tion has not yet been made; however, ac-
SEND ONLY $2 00 «u“.i}' ‘:ﬁﬁf;";.?&“’ﬁ; pustman 54.99 cording to Miss Mary Jane Morris, Sec-
aid delivery SENT ComSIFTE” BEABY Fo LISTRN NG TIING retary of the FCC, new amateUIj stations
AN DUV VRN (e lonejid Istance Ra exial TN Ing uled and stations moving into the critical areas
MIDWAY COMPANY, Dept. GPL-12. Kearney, will probably be assigned a two-letter pre-
fix from the group WA-WZ. So don’t be

| | swrprised if you soon hear WA2's and
ENTORS |
[ As of June 30, 1957, there were 160,000

“| Learn how o protect your Invention. Specially prepared | | amateur stations and 155,850 amateur

Nebraska

‘Patent Guide'' containing detailed lnformatlon concernlng operators authorized in the United States
tent tectiol d procedur th ““Record of Inventi | 3 q

patentjorotectionant jrposedurchitiRgtisto o rgirention g and its possessions. These figures do not

|

|

|

form will be forwarded to you upon requesi—uwithout obligation. c > A
CLARENCE A, O'BRIEN & HARVEY JACOBSON include Novices. In the year ending June
30, the number of amateur licenses issued

Registered Patent Attorneys

79K District National Bldg. Washington 5, D. C. as a result of examinations for new or

. S . - = ] higher class licenses were: Extra—180;

General—7100; Conditional-——4000; Tech-
nician—6200; Novice—17,500.

added to it. In about six weeks on the air,
he has worked 21 states—17 confirmed—
Puerto Rico (KP4) and Hawaii (KP6). . . .
. Bob, KN4RIV, runs 70 watts to a Globe Chief
Exciting detauls frec| transmitter feeding a 40-meter doublet about
L Tos nosoarchi Assoctation 31’ high. He receives with an S-38D receiver.
In his first week, Bob worked five states.
Contributors to News and Views: Dickie

TR SRR
GERMAN R:;i:‘:gk : | Loftin, KN4RJM (15), 404 Dakota St. Pied-
AUTOMATIC 25,5050 : | mont, Ala.; Gary Andersen, WNGNLF (15,
® Blank Cartridges O R = 936 Anza Drive, Pedro Valley, Calif.; Paul
® No Perm’t Regulred ® Fully Automatic ‘ Mess|nger KN]CZU Pleasant St., Groton,

Self ejecting clip. Flring spring adjusta-
ble! Precislon marde by the Finest West
Germuan Guusmiths—Wonderful for sport-
Ing events, theatrical pertormances. s

scare would-be atiackers. etc. 47 long,

perfectly balaiced. Sold on a money back .
g*um-antee—Send $6.95 Cash. check or Postpaid

Mass.; Bill Dryden, KN2UN@Q@ (15) 2231
Brewerton Rd., Syracuse, N. Y.; Tom Wright,
WN3LHE, 7415 Tilden St, Landover Hills,
Md.; Albert R. Karel, KN9IDZ, 127 Eastern
Ave., Clarendon Hills, Ill.; John Stewart,
KN@JLR, 890 17th Ave., Marion, Iowa; Don,
K5BJN, Basin Park Hotel, Eureka Springs,
Ark.; John Paul Francis, KNAMOL, RM3 USN,
2508 Ellsmere Ave. Norfolk, Va.; Robert W.
Smith, KN4PEM (15), 1605 Atlanta Ave., Ports-
mouth, Va.; Richard McDonnell, WNé6LZZ,
7436 Amestoy, Van Nuys, Calif.; Bob Webb,
mailing your get-acquainted order today. KN4RIY, 1104 East Dakota St., Pensacola, Fla.
THE RESEARCHER Have a Merry Christmas. 73,
;‘Er?‘l". ng 173 N. DDAAVJT%NN sql:A;:‘o'g erTb, WQEGQ
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TRANSISTORS
2 for $1.00

Save dollars on experimenting by using qual-
ity surplus p-n-p audio transistors,

Receive our regular customer bargain flyer by
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Golden Gate Eight 8”
HI-FI SPEAKER

with
“WHIZZER"
sound
disperser

B

2 for $10.00
Stock No.
$-291
Hifrequency whizzer
cone for better dispersion
of highs. Hags transformer
mounting bracket. Re-
sponse 40-12,000 cps.
V.C. 8 ohms.

Philmore “Selective”
Germanium DIODE

RADIO KIT

Stock No. KB- Sl

X

3 for $9.00

Has improvements such a2s vari-
able capacity tuning and a high
Q coll tapped at critical point
for connection to xtal. Complete
with headphone & iInstructions.

S S——

Portable Transistor

RADIO KIT

with Loudspeaker

Bulld a radlo that provides loud-
speaker recebtion over entire
band. Diode type detlcctor Plus
dual transistor audio stages.
Bullt-in hlgh-Q l0op antenna and
Jarze PM speaker. Over all slze:
TVe x 5 x1Ve”. Full instruc-
tions Included. Less battery.

9 Volt Battery—
Stock Ne. BA37.....€a. 116

¢ Output—10 Watts—Peak
® Response—20-20,000 cps
® Inputs for Radio, Tape, P
® Output 4, 8, 14 ohms

Built-in preamp for magnetic cart
and treble controls, compensated

Cage for above, Stock No. CA-55

December, [957

“Symphony’’ Deluxe
10 Watt High Fidelity

tion switch. Adjustable hum control.
erates on 110-120 V, 60 cy, AC,

amér Chrittmay 6’# from

Stock No,
K&-45

® Complete with
Germanium dlode

cnency coil and
denser assures

structions.
53 x 334

Coming

Dua] channel.
Ps

speaker. With 37
microphone,

cover, 1a x

A

15 Watts

hono

ridge & equaliaation,
volume control,
Outlet at rear of

® No solcerlng required

tor, transistor audio stage.
11/ volt renlite cell,

sharp

With headphone & detailed in-
", Plastic case,

8ijou-Woocy Herman Orch
'reund the Mountann—boro(hy Shay.,

hi
Square Dance—Pokeberry Promenaders
Bob Wills Special-Texas Favorites.
Music of George Gershwin-~Sung by 9 top vocali

New Wilcox-Gay
Brand New Models

® Push-button Keyboard Reg. $99.95
@ Record Leve! Indicator 99
® Fast Rawind

® Records 2 Hours

Records at

" Takes up to 77 Stock Ne,
reelq 4 tube amplitier and built-in Alnico 5 spezker.
Radio-TV-Phono jack and external
FErases previous recording automatically when re-
cording. Can be used as

cable
12 x

PLIFIER

Save $20.00

Regq.

399

selector & equaliza-

Headphone

crvstal detee-

Uses
High efli- ing sound directly to inner
variable con- ear by bone conduction. Imp.

tuning, 8.2-4 ohms,
instructions,

8§12z
zes assembly,

COLUMBIA 12" LP 34, $

HIGH FIDELITY RECORDS g5 00 tach
Brand New——Full Color lackets
NEVER BEFORE AT THIS PRICE!

Stock No.
Semper Fidelis—John Philip Sousa Marches........ RP-54
Teen Age Dance Party—Dan Terry Orch..... . .RP-55
Dance Date with Dick Jurgens. . .......... RP-57
Peggy Lee Sings with Benny Goodman. . ... .. RP-58
Dinah Shore Sings Cole Porter & R:chard Rogers ::-gg

AM.28
speaker jack.
A system with external

reel of tape and 5" empty reel,

Y
and plug. Case with removable
8.

HI-Fl RECORD

s358351'ock No. RP-37

able 2-tone carrying case.

45 RPM Spindle for above—Stock No. RP-7 $2.37

$49.95

Separate bass

chassis, Op-

WWW amedncaaradioRietery com

3 for $8.50

Produces no sound wave, but
by-passes outer ear, conduct-

Complete with
plug and

'I'APE RECORDERS

PLAYER

Built-in high gain amplifier and

speaker. Plays all speeds and
intermixes 7—10—12” rec-
ords. Automatic shut-off. Dual

crystal turnover cartridge. Port-

0[1’ 0/1/ Now E"é*

jack

CATALOG

Bargains!

HI-FI

RADIOS
SPEAKERS
MICROPHONES
TEST EQUIP.
TooLs
TUBES
AMPLIFIERS
AND 1,000's
OF OTHER

ITEMS!

Huroy

CHRISTMAS

[

.

Order Yours
TODAY!

BARGAIN STORES IN

CHICAGO—623 W. Randolph St.
CHICAGO—123 N. Western Ave.
CLEVELAND—2020 Euclid Ave.
PITTSBURGH—5918 Penn Ave.
MILWAUKEE—d423 W. Michigan
BUFFALO—711 Main Street

How To Order From

OLSON

Mail your order to 1257-P S.
Forge St., Akron 8, Ohio. Send
remittance with order (add for
postage b6ec for each dollars
worth ordered—10c¢ for each
dollars worth if you are more
than 1000 miles away). OLSON
REFUNDS EVERY CENT NOT
USED. Or—send no money—
we’ll ship C.0.D. and you pay
mail or expressman for mer-
chandise and postage, ALL MER-
CIlIANDISE 100 GUARANTEED,

PLEASE—Q!I[NIOMUM ORDER

+*
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Shrinks Hemorrhoids

Hew Way Without Surgery |

Science Finds Healing Substance That
Relieves Pain—Shrinks Hemorrhoids

For the first time science has found a new heuling
substance with the astonishing ubility (o shrink hem-
orrhoids and to relieve pain—without surgery.

In case after case, while gently relieving pain,
actual reduction (shrinkage) took place,

Most amazing of all—results were so thorough
that sufterers made astonishing statements like
“J’iles have ceased to be a problem!”

The secret is a new healing substance (Bio-
Dyne*)—discovery of a world-famous research
mstitute.

This substance is now available in suppository or
ointment form under the name Preparation H.* Ask
for it at all drug counters—money back guarantee.

“Reg. U.8. Pat. Otfice

"2 WAY PORTABLE RADIO SET

SENDS—RECEIVES UP TO 10 MILES AS SHOWN
With built-in antenns or hundreds of miles with outsnde sutenna! Works on 50
and 40 meter (Novice) nmuteur rudiohunds—ulso A

cast ('imSulc) PORTABLESEL ONTAINED I’OWP RED

DARD PORTABLE RADIO BA CRIES. NO AC PLUG-INS NFF

Take n with you everywhere you Ro—on triPs. vacations, eamping— Keep in

contact with bome. friends. Ias 5 watt crystal controlled transmitter—Sensi-
tive Relenernnve Reeeiver. Send-Receive switeh, Wi,
only 3 L. Size. only 69x4"x4’. TESTED—PROVEN—
SIMPLIFIED—PRACTICAL—Full information given

on unick easy to get license.

SEND UNLY 33 UD (bill, ck, mo) and pay Postman

$11.95 COL) postage ou arrival or
send $14.95 for poatpuid delivery. Comnlete kit includes
ull parts, tube, coils, Plastoid eabinet, easy instrvetions,

(Set_of batteries 5“‘ 95: ervstal $1.25.) COMPLETELY
WIRED AND TE: ILD POSTP\ID $19.95. AG“;.‘]‘“‘“
AR

$49.95 value—Order befora price Roes up.
i L ANTEED—AV AILABLE O\LYF OM
WESTERN RADIO DEPT. BNE-12 KEARNEY NEBR.

MORSE CODE

\‘\L. SENDING  RECEIVING - SPEED
Complete Instructions.
Made Easy with 45 or 78 RPM Record.
7 INCH 45 RPM . . . SEND $1.25 12 INCH 78 RPM . . . SEND $2.25
Prlces Include Postage and Handling
UNCLE SAM RECORDings + Dept. D12
59 East Van Buren Street Chicago 5. lllinois

Sold by leading hobby shops, radio-electronic dealers, hi-fi record
shops, chain and department stores everywhere. Dealer, Jobber,
and Mail Order Firms inquiries invited.

WORLD’'S LOWEST PRICED

COUNTS UP TO 999,999,999
IDEAL FOR BUSINESS AND PERSON- $ 95
AL USE—GUARANTEED ACCURATE.

", ! Not a toy. Operates with only a finger
g flick. Adds, sultracts, multiplies. di- $3.04 in
d8d vides. Counils up to one billion, Pays Penna.

for itself over and over. Ideal Gifi—ifor incl'y
Buslness. Income Tax and Qchuol use. 305, Tax
MONLY BACK GUARANTEE. Send

name and address. Pay portm'm only $2.95 plus

postage. Beautiful rich-tooking leatheretie Case in-
cluded at no extra cost, Money back in 10 duys U
not dehahled AGENTS WANTED.

e LCULATOR MACHINE COMPANY

P.O. Box 126 Dept. EZ-57, Muntingdon Valley, Penna.

LEARN CODE THE EZ WAY

New ... E-Z CODE Jr. uses electric pen-
cil and printed-wiring. Draw electric pen-
cil down lettered slot and buzzer sounds
dots and dashes. Operates on single
flashlight battery. At your local radic
parts distributor. write for free code
bookiet and name of your nearest store.

AEROVOX CORP., New Bedford, Mass,
140

i | ADDING MACHINE .

TO VOLUME 7
«««July-Dec., 1957-..

AMATEUR RADIO AND SWL

Antenna Tuner, Soup Up Your Dx with

(Doherty) ............ ..o i €3 Nov.
Code Practice Set, Subminiature (Louis)..... 59 Aug.
Double Your Heathkit AT1 Output (Brier).... 55]July
Mark That Frequency (Pollack)............. 67 Dec.

Modulating Your Heathkit Transmitter (Stan-

1€Y) go-timpd 81 e a8 com gl e o o g oy -
Spot Frequency Injector (Harvey).. A
Voices of the World, Listen to (West)

BOOK REVIEWS

Additional 1957 Television Servicing Informa-

lion (Beitiany . ...« SKX &=vmmi- BEHR - -9€ 40 Oct.
All About FM Antennae and Their Installa-

1o (G e e e L Py 98 Nov.
Audio Amplifiers and Associated Equipment

(SAMS) <. aityirmesmn. . v . it 2.8 A 98 Nov.
Basic Mathematics for Radio and Electronics

(Colebrook & Head)...................... 96 Nov.
Electrical Production of Music (Douglas)..... 28 July

Electricity and Electronics—Basic (Steinberg &

Ford) ........ .

Energy (Lodge)
L-C Oscillators {Schure)..................... 28 July
Most-Often-Needed 1957 Radio Diagrams and

Servicing Information (Beitman).......... 32 Aug.
Novice and Technician Handbook (Orr &

SIONer) .....i®ieoamcneimEn. e b R 28 July
Pin.Point TV Troubles in 10 Minutes (Coyne). 32 July
Practical Radio and Electronics Course (Beit-

AN L o A saiae e oo e e o al v e s o rooee
Resonant Circuits (Schure)... ..
TV Antennas (Schwartz)........
TV Consultant (Cisin)............
TV Tube Locator, Vol. 2 (Cisin)

CONSTRUCTION PROJECTS
(See also AMATEUR RADIO AND SWL, HL-FI
AND AUDIO, PHOTOGRAPHY, TELEVISION,
TEST EQUIPMENT, TRANSISTORS, WORKSHOP)

Bells, Electronic Christmas (Ford)....... ... 45 Dec.
Booster for Your AM Radio (Rogers)...... 45 Aug.
‘’Challenger’’—Electronic Game/Compu(er

(POUIACK) .. .venno oo Bns o gt B M § ] 83 Sept.
“Comparator,’”’ Sensitive (Chapel)... ... .. 47 July
Dry Cell Rejuvenator, Miniature (Tooker) 91 Aug.
Etched Circuit Receiver (Smith). ............ 79 Aug.
Frost Sentinel (Pollack).......... e ... 53 Sept.
Geiger Gun (Borzner).................. .. 65]July
Junk Box BC Special (Wilson) .. o...... 49 July
Model Spaceship (Garner)...... ... ... ..... 35 Aug.
Plastic Cutter, Hot Wire (Pollack)........... 78 July
Radio-Intercom Conversion, Their Master’s

Voice (Winklepleck) ..................... 71 Nov.
Stroboscope Freezes Motion, “Varistrobe”

(Pollack) e . ! stk did oo k. B o o agie s o beoTa 51 July
Vibrato, Build Your Own (Tooker).......... 41 Dec.

DEPARTMENTS

Alter Class . pm...ams .55 ses 3 sgrome 2

82 July, 82 Aug., 78 Sept., 89 Oct., 81 Nov .. 77 Dec.
Carl & Jerry {(Frye)........ ...

10 July, 10 Aug., 8 Sept., 8 Oct.. 8 Nov., 8 Dec.
Kit Builder’s Korner......... 81 July, 61 Sept., 75 Dec.
Letters from Our Readers..................

22 July, 24 Aug.; 22 Sept ) 20 Oct., 24 Nov., 20 Dec.
Out of Tune........ ... A T 28 Nov., 26 Dec.

Sound Impressions ..o 84 July. 96 Sept.

Always say you saw it in—POPULAR ELECTRONICS
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Tips and Techniques........ ... ...
102 July, 28 Aug., 30 Sept., 32 Oct.,
Tools and Gadgets. S o
July, 106 Aug., 26 Sept., 44 Oct., 1
Transistor Topics (Garner)
97 July. 88 Aug., 91 Sept., 96 Oct.,

88 Nov.. 36 Dec.
.99
00 Nov., 98 Dec.

74 Nov., 52 Dec.

Transmitting Tower—Among the Novice Hams

(Brier) . . . .
76 July, 85 Aug.. 93 Sept., 107 Oct.,

85 Nov.. 83 Dec.

Tuning the Short-Wave Bands—Short-Wave

Report (Bennett) .. . . B hd e
101 July, 78 Aug., 58 Sept., 84 Oct.,

76 Nov.. 74 Dec.

FEATURE ARTICLES

Airborne Electronics .
"Andrea Dorla,” Will There Be
(Blenstock) ....... N« -
Buzz, Do You Have a... (Rocke).
Crossword Puzzle (Branch)..
..69 Augqg., 82 Sept., 112 Oct.,

Another
47 Oct.
63 Dec.

84 Nov., 56 Dec.

CSSB, Spreading the Stations with (James)... 52 Nov.

Diathermy, What You Should Know About

(Pollack & Fantel). . 35 July
Dig That Crazy Ribbon (Anderson). 43 July
Eating, New Era in.. . 39 Aug.
Fluorescent Lamp Interference, Quieting (Co-

riell) . .. A i A i ! 71 Dec.
Germans Have a Way with It 48 Aug.
Getting the Message Over—Fast! .. 54 Oct.
Hearing Aid, Stereo Hi-Fi.. ............... 38 Aug.
Making Landings Easier 4 4 83 Oct.
Measurement, Fine Art of. . e 48 Dec.
Mechanical Brain, How to Give Orders to

(Kondo) .. ... 51 Oct.
Pigantics - . 39 July
Printed Circults Come of Age {Lytel) 49 Dec.
Radio Keeps You in Touch (Sands & Bien-

stock) ....... Crendh Ju 41 Sept.
Tracking Missiles, Air Force at Sea ... 74 Sept.
“Voice” for Maytlower II. . ¥ b 85 - mild 52 Sepl.
Weatherman, Push-Button (Fantel)........... 46 Sept.
What's New in Europe?. « venanemas 61 iDeck

Hi-FI AND AUDIO
Amplifier, Bullding a "*Spare’’ (Grant)....... 93 Aug.
Baffle, Double-Barrel .. .. .. .. .. 59 Sept.
Barbership Quartet, You Too Can Be a

(Zuckerman) A 3 o u Fo . 99 Oct.
Crossover, Build Your Own, with Brilliance

(McCormick) L . 68 Nov.
Damp Belore Your Ears (Feldman). 57 July
Equalizer, Building @ Hum-Free (Feldman)... 49 Sept.
Fall Roundyp . ceeiveae. . 102 Oct.
Fourth Speed (Eisenberg).. ... ... .. ..... 63 Aug.
Hi-Fi Cabinets = Beauty + Utility.......... 75 July
""Hi-Five,” Building the (Weems)........... 67 Sept.
Junior-Fi for the Small Fry (Smith). .. ...... 104 Oct.
Keep It Where 1t Belongs (Diers).. . .... . .... 81 Sept.
Lexicon of the Hi-Fi Builder (Rodrigues). . .. 86 July
Loudspeaker, Pity the Poor (Feldman) .... 49 Aug.
Low in Size, High In Fi (Van Sutphin)..... .. 8] Oct.
Midsummer Roundup . . . 41 Aug.
Off-the-Air Recording, “Wrap It Up” (Samp-

son) - ., . 67 Oct.
Record Player Maintenance, First Steps in

(Marshall) 62 July

Reel Tricks for Tape Recordists (Anderson.) 95 July
Speaker Enclosure, Oval-Flex (Van Sutphin). 109 Oct.
Speaker, Installing Back Seat (Petrovec &

Prokine)

..... 72 Sept.
Speaker, Make Your Own §5 Coax (Vicens).. 98 Aug.

Speakers, Speaking of Extra (Feldman) .. 60 Nov.

Splice of Life (Garnes).. ... 2

80 Dec.

Tapes, Do Yours Sound ‘‘Real Pro"?.(O'Brien) 85 Dec.

Tape, Getting Most Out of (Smith).

91 Oct.

Tape Recordings, How to Make Good

(Hickam) ....... ¢ e g e .
Turntable, Shakeproof Your (Sampso
Up-date Your Heathkit FM-3 (Stoner)

December, 1957

)54t e e 87 July

44 Aug.

Complete Training

FOR BETTER RADIO-TV SERVICE JOBS

for the complete
2.voluma
course

{

|

Let these two Rreat Ghirardi training bhooks teach vou to

| handle all types of AM. FM and TV service jobs by approved

professional methods—and watch your efficiency and earnings
soar!

Each book is a complete service training guide. FEach con-
tains the complete data on modern methods and equipment—
NOT a re-hash of old, out-of-date material. Each is co-authored
by A. A. Ghirardi whose famous RADIO PHYSICS COURSE and
MODERN RADIO SERVICING were, for 20 vears. more widely
used for military. school and home study training than any
other books of their type!

THE NEW Ghirardi
RADIO-TV SERVICE LIBRARY

Almost 1500 pages and over 800 clear [Nustrations chow
s!ep-hy-step how to handle every phase of troubleshooting and
servicing.

1—Radio and Television Receiver

TROUBLESHOOTING AND REPAIR

A complete gulde to profitable professional methods. For the
beginner, it Is a comPrehensive training courss. For the experienced
serviceman. it i8 a quiek way to ‘‘brush up’ on specific jobs. to
develop improved techniques or to find fast answers to puzzling
ervice problems. Includes invalnable ‘' ‘step-by-step’’ service charts.
B20 pages. 417 Illus price $7.50 separately.

2—Radio and Television Receiver

CIRCUITRY AND OPERATION

This 869-page volume is the Ideal Ruide for servicemen who real-
ize it pavs to know what really makes modern radlo-TV receivers
tick’* and why. Glves a complete uoderstanding of basic elrcults
ard elreuit varlations: how to rcowgnize them at a giance; how
eliminate guesswork and useless testing in servieing them. 417 illus.
Price separately £8.75.

Special low price . . . you save $1.25

If broken Into lesson form and sent to you as a ‘‘course.’’ vou'd
regard these two great books as a bargain at $50 or more!

Under this new offer. you save $1.25 on the Price of the wo
books—and have the privilege of paying in easy installments while
you usc them! No lessons to wait for. You learn fast—and right!

==== STUDY 10 DAYS FREE! -

Oept. PE-127, RINEMART & CO., Inc.
232 Madison Ave.. New York 16, N, ¥

Send books below for 10-dav FREE EXAMINATION. In 10
days I will either remit price indicated (plua postage) or
return books postpatd and owe you nothing

O Radin & TV Receiver TROUBLESHOOTING & REPAIR Price
£7.50 separately) 1

Radio & TV CIRCUITRY & OPERATION . Price $8.75)

Check here for MONEY.SAVING COMBINATION OFFER

. Sa :28.  Send hoth of ahove hig bhaoks at

special price of only $13.00 for the two. (Regular price
$14.2 you save £1.23. Payable at rate of $4 plus
postage after 10 days if you decide to keep books and $3 a
month for 3 months until the total of $13.00 has been Pald.

NAME  Creeo b B Tl re s merome - o BHE0B s - o+ o Sins SoEE18 BAH

AdAresS oo ri i iieetnseneeruerecoaotaronaranonsnnsas .

City. Zore. State

Outside U.S.A.--$8.00 for TROUBLESHOOTING & REPAIR:
§7.25 for CIRCUITRY & OPEHATION: $14.00 for both. Cash
only, but money refunded {f you return books In 10 days.

-----------------J
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PORT ARTHUR COLLEGE
ELECTRONICS  COMMUNICATIONS

AM FM Television Broadcast Engineering
Marine Radio Radar

CHECK THESE FEATURES: Tuition $34 per mo.,
room & board $50 per mo. in dorm on campus.
College operates 5 KW broadcast station. Students
get on-the-job training at studios on campus. FCC
license training with all courses. Well equipped
classrooms & lab., am fm transmitters, radar &
marine eqmt., television camera chain, experiment
lab test eqmt. & other training aids. Our graduates
in demand at good salaries. Free placement service.
Have trained men from all 48 states. Approved for
GI. Write for details.

PORT ARTHUR COLLEGE

Established in 1909

Port Arthur
Texas

These are COMPLETE kits for projects
featured iIn Issues of thls magazine.
Order from thls Ad enclosing fuill pay-
ment. Write for detalis and prices of

other kits Including this lssue.

V.H.F.ear .........510.50 Geiger gun ......... $17.50
Transistor checker ... 12.75 Code Practice set.... 10.75
Frost sentinel ...... 24.75 Lie detector ....... 19.50
Baby sitter ......... 28.50 Metronome . ..... ... 14.75
Rain alarm ......... 18.50 Metal locator ....... 32.50
VHF explorer rec'vr.. 27.50 Transistor megaphone . 34.00
Ant. peaker for S.W.. 8.50 All-band Preselector . 24.75
Electronic Banjo .... 11.75 Electric Tachometer .. 17.50
Proximity detector ... 19.50 Picnic power Amp. ... 24.75
Stroboscope .. ...... 29.50 Electronic big ear.... 27.75
Hearing-aid Amp. . 17.25 Kill TV commercial. . 18.00
Magnetize tools, etc.. 11.75 Also Walkie-Talkies

ALGERADIO ELECTRONICS CO.
236 N. Franklin St. Hempstead, N. Y.

r-----------------1

1 ONE MILLION DOLLARS CASH
:m c?‘rgﬁg‘fans Yours Only 5298

l Be a deep south millionaire! Have money to burnt We’ll send

you exactly one miltlion bucks in honest-to-goodness Confederate

money—and all you pay is $2.98! You can do everything with

l this money but spend it. Amaze and amuse Your cotton-pickin’
friends, Wi bar bets by the barrel! Light your cigars and

lcigarettes with $10.00 biils! Live it up! It's a million dollars
worth of laughs and fun—all for only $2.98.

You get one million bucks in $10's, $20's, $50's, $100's etc.
I denominations—enough to keep your friends laughing and happy
for months—This offer is limited. Only $4 million dollars to a
customer. Our supply of this loot is limited—so rush your order
. . . One Million dollars only $2.98. Four Million dollars only
$10.00. If not delighted keep $100.000 for your trouble and
return the rest of the money for a full and prompt refund. Send
to—BEST VALUES CO., Dept. M-117, 403 Market St., Newark, N. J.

GARAGE DOOR
OPENER .55 $24.50

Mechanism
EASY TO INSTALL, SAFE, RELIABLE
WRITE for interesting free information ... TODAY

P. E. HAWKINS CO.
Dept. PE Kansas City 24, Mo.

631 Prospect

B.S. Degree. Aero.
Elec., Mech, &
(inc. Radio, TV). 38
Math., Chem.,
Prep courses.

Chem.,

auditorium, gym. Low rate.
hoard. G.I. approved. Ente
March, June. Sept. Catalog.

= ENGINEERING
DEGREE IN
27 MONTHS | e Wonrsoindins

INDIANA TECHNICAL COLLEGE

142

o Civil,
Electronic Eng.
mo. B.S. de-
Physics.
Demand for grads.
Spacious campus. 20 bldgs.; dorms,
Earn
r Dec.

PHOTOGRAPHY

Darkreem Timer, Low-Cost (Louis). .......... 75 Sept
Electric Pencil (Garner).............coeveen 70 Sept
Light Distributor (Garner).................. 76 Aug.

Meter Your Enlarger Exposures {Winklepleck) 77 Oct.

TELEVISION
Putting TV on Tape (Bienstock}............. 49 Nov.
TV Speeds Up Ticket Sales........... 000000 107 Sept.
Will You Pay for TV? (Bienstock)............ 59 Oct.
TEST EQUIPMENT

“Bridge’’ Your Way Out of the Junk Box

(Turner) ...........ccoiiieiininnn... .. 57 Augq.
Capaci-Meter, Clean Out the Junk Box wit

(Winklepleck) ...................cvvenn 67 July
Multitester, “Economy’’ (Greham}........... 73 Oct.
Oscilloscope Traces (Burgess)

Hum Hunting .......................0an. 63 Sept.

Parasities ......... N T 0 oo ol U8k

Probing the Power Pack.................. 55 Rug.

Radio Frequency Measurements......... 57 Dec.

Square Waves .............-...coveaeans 57 Nov.
Test Lamp, Using a (Leeper)................ 71 Oct.
Transistor Checker, "Economy” (Graham)... 58 July

TRANSISTORS

Anmplifier, Plug-In (Trauffer)........ veeeee.. 57 Sept.
GP Amplifier (Garner)...........cc0us00 veo 73 July
1 Hear You Talkin’ (Garner)............ ve... 83 Oct.
Light-Operated Relay, Sensitive (Tooker).. ... 70 Rug.
Record Player, One-Transistor (Davidson)... 55 Nov.
Signal Tracer, Power Transistor {Davidson) 54 Dec.
Something Old—Something New (McEntee).. 55 Oct.
Transistor Identification (Tooker)....... ooy 72 July
Transistorized Short-Wave “Two-Lunger”

(SIONCT)) « ayr sapimmangr - o« Haete o oo B RAL - - 77 Nov.
V.HF. EBar (OI1). ... ooiiiiienanenes vo. 41July
WORKSHOP

Adapter Connects Phone Tips to Miniature

Jack (Dunant) wemeg- : : essme ooqmiges s 2ps 81 Aug.
Adapters, Easily Made (Trauffer)............ 61 July
Air Cell Replaces Battery (Chapel).......... 72 July
Auto Radio Noises, Curing (Carrier)......... 87 Nov.
Banana Pluys Simplify Connections (Trauffer) 62 Aug.
Banana Plugs and Adapters, More Tricks

With! (Traufter) - odus -k e =8 biars pue ok © 76 Oct.
Battery in Your Pocket (Orr)................ 70 Dec.
Burning Tool Will Mark Leather, Plastics

(FTQN1E)| omrem o o 3mmm o e 50 o g e B8 6 800k G 66 Oct.
Chassis Saw, How to Make and Use (Tooker) 80 Sept.
Code Practice Set, Simplest (Trauffer)....... 48 July
Decals, Rejuvenating Old (Verner).......... 48 July
Drill, Cut and Smooth (Wagner).......... ... 78 Aug.
Eye Brush/Needle Brush (Setlow)}........... 90 July
Fitting Miniature Phone Plug into Standard

Jack (Trauffer) ...................... ... 80Sept.
Gooseneck Lamp Makes Adjustable Mike

Stand (Dunant) « ok« sle b oot ade . - o0 62 Dec.
Mirror Sees Around Corner (Curry).......... 72 July
Mounting Ferrite Antenna Coils (Tooker)..... 66 July
Parasitic Transistor Power Supply (Ives).... 84 Nov.
Pencil Eraser, Keep Handy (Trauffer)....... 80 July
Power Supply, Buzzer-Type (Turner)......... 61 Aug.
Radio, Save That Old (Leeb & Rasmussen). . . 85 Oct.
Shielded Radio Lead-In Reduces Noise (Co-

piell) e 90 July
Soldering, Extra “Hand” Comes in Handy for

(Crawiord) a..halb.:. .. .resaed 50 veess. 62 Dec.
Soldering Gun, Housewife’s Helper (Tomp-

Kins) © 4! Iha s 500k i 2w wosle i - o - ME S Pt [ - 96 Aug.
Tuner Assembly, Build a Handy Broadcast-

Band (Trauffer) .................... .... 70 Dec.
Vector-Type Plug-In Unit (O'Shea).......... 48 July

—B0-
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CV-147 tubces.
41/5x3xK"

TERMS: Cash With Order.

McNEAL ELECTRIC & EQUIPMENT CO.

4736 Olive Street

U.S.ARMY M-2
SNOOPERSCOPE

iExxy

INFRA-RED

SNOOPERSCOPES
OPTICS o LAMPS
TUBES e PARTS

Former “Top.Secret' Infra-Red
Vlewers For Seeing In Total
Darkness, Now Available For
Clvillan Applications!I

Army Model M-2 Snooperseopes made by BFLL & IHOWELL. Use
RCA iP25-A Image Tube. Priced from $50.00 (o $125.00. Write
for beseriptive Bulletins listing prices & applications, also de-
tailed deseriptions of all the Infra-red Parts we stock,
INFRA-RED LIGHT SOURCE._Lamp for M-2 Snooperseope.
Input 6-volts. 5 amperes. 53" Glass Fiiter. Projects a pawer
ful beam of invisible Infra-red radiation up to 400 feet. For
viewing, commiunication., photography. BRAND NEW.$6.95 P
H.V. POWER SUPPLY._M-2 Image Tube supply. For 11'25.
Input 6-v.d.c.. 0.33 ampere. Ouiput 4.2 v.d.c.
.95 Ppd.

- Gov't cost $ 7
Merchandise Guaranteed.

00. Complete w/dlagram. .$7

No oBn's.

Dept. P-12 St. Louls B, Mo.

Say You Saw It in
POPULAR ELECTRONICS

SEND ONLY $2.00
PLETE READY TO LIS
kit included ree for digtan
MIDWAY COM

AMAZING NEW “LIFETIME” RADIO

REALLY WORKS—FOR LIFE!

™ GUARANTEED TO WORK FOR YOUR
3 » LIFETIME! USES NO TUBES, BAT-

0T 72 TBLE 4577

With H. G. Cisin's Copyrighted RAPID
"TV TROUBLE SHOOTING METHOD"

Without experience or knowledge, this guaranteed new method
of servicing TV sets enables you (0 DIAGNOSE TV troubles as
rapidly as an expert. NO THEORY—NO MATH—you can locate
all faults in record-hreaking time regardless of make or model.

““TV TROUBLE SHOOTING METHOD' is the most valuahle
aid to TV servicing ever written. Be a TV Trouble Diagnosti-
cian, Increase your present earnings. Open your own l’rofitable
Rusiness or gel a high-paying skilled job.

1#'s all in this book . . .

Nothing more to Pay—Nothing else to Buy
Alphabetically listed are 83 nicture troubles, over 58 raster and
17 sound treubfes. i3y this unique copyrighted method you know
EXACTLY WHERI the trouble is: plus step-hy-step instrue-
tions. ineluding 60 RAP'ID CIHECKS, help to find fanlly part.

13 IMPORTANT PRELIMIMARY CHECKS NEED NO IN.
STRUMENTS! Of (he 69 Rapid Checks, OVER 65 ALSO
REQUIRE NO INSTRUMENTS! [tapid cheeks include cmer-
reney checks for distorted pictures, defecifve tuhes including
I'IX 1uhe, plus 57 others. ALL EXPLAINED IN SIMPLE
LANGUAGE. PERFORMED WITHOUT INSTRUMENTS.
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE.

1. G. Cisin, the author, is the inventor of the AC/DC midget
radio. lle licenses RCA, AT&T, ete. lie has also trained thou-
sands of technicians now owning their own prosperous TV servics
organizations or holding highly paid TV nositions. flis years of
experience are emhodied 1n this remarkable new hook,

Guaranteed Money Back in 5 Days if Not Satisfied!

1

ABSOLUTELY FREE with each order: Your choic
of Cisin's newest ks: BASIC ELECTRICITY.
Xun o TV-RADIO TUBE SUBSTITUTION
GUIDE. These sell fnr 50¢ ea ACT NOW_get
2 books pastpaid at cost of enty ane!

RUSH COUPON NOW!
v a

N Past.
paid

RECETVES AL
TIONS  MOST ANYTIM ANY-
WIHERRE WITHOUT EXTRA ANTEN-
NA. Uses perma-crystal diode 1i-Q
T uner_Built-in = Speaker-Phone.
Beautiful Black

(all, ek. mo.) and pav postman $4.90 CO
or send $6.99 for portpaid delivery. BENT COM-
FEN—NOTHING EXI'RA TO BUY EVER! Aerial

t stations. Available onlv from
DEPT. WPL-12 KEARNEY, NEBR.

INS. Never runs down! SMALLER
) TIHAN A PACK OF C
;\-—‘

\ £ TERIES OR ELECTRICAL PI.UG.
Y
» ,}Foc

Radi

PANY

H. G. CISIN, Consulting Enginecr—Dept. P-28
Amagansett, N. Y.

Enclosed find &1. Rush Trouble Shooting Method and free book
marked above (If not marked Basic Elec. will be sent),

Name ...... T (T O Ry 0T
Address . ... = g . _— K
City a o PP A S Zone State

L

2

Fun for you and your whole fmily.' Ready to use at once!

YES now, for the first time, at such an amazingly low
price—by simply attaching the new ANDY GARD Home
Recorder to ANY automatic or manual turntable, phono-
graph, or hi-fi system, you can have a true recording
machine in your own home. It is $64 less than the least
expensive recording outfit now on the market.

NOTHING TO BUILD or solder — no tools required — just
attach and record! You or your youngster can easily set
it up in 17 seconds. It records at any speed (16, 3314,
45 or 78 rpm). Each blank record disc gives you approxi-
mately 5 minutes of recording fun at 3314 speed. You
can play back at once through any phono or hi-fi system.

A NEW ELECTRONIC RECORDER—!WO years in development
—the ANDY GARD Recorder incorporates unique adap-
tations of orthodox electro-acoustic principles. The
extremely low price is due to the combination of modern
production techniques and volume sales

YOUR COMPLETE RECORDER consists of:

Sensitive Microphone ¢ Precision Magnetic Recording
Head and Arm (with tracking and cutting needles)
¢ Tracking Disc ¢ Pedestal for Recording Arm * 3 blank
61" record discs * Completely portable with convenient
compact carrying case * Complete outfit weighs 334 tbs.
* You supply two fresh type “C’" 1.5-volt flashlight bat-
teries at approx. 10¢ each.

All parts are rugged, durable, fully guaranteed. Replace-
ment records (5 for $2) and Stellite cutting needles
($1.50 ea.) available from local record shop or Almar.

ORDER YOUR RECORDER TODAY! You'll want to have it
handy for all the hours of pleasureful holiday fun and
festivities ahead. It's A Wonderful Xmas Gift, Too!

Money Back Guarantee!

. liriers AL

December, 1957

\:l I

.

~

5
/
/

A
L - )
-

2

ORDER YOURS NOW — FULL MONEY-BACK GUARANTEE. |
I AUMAR METAL ARTS €O., Point Marion, Pa.

I
| Please send me ANDY GARD Recorder at $14.95. My
) money back if not completely satisfied.

[0 1 enclose check or money order. You poy postage.

| [J Send C.0.D.1 will pay small additional postage charge.

I O Send additional 5 blank discs at total charge of $2.

Name
Address
City one

St
No (.0.D).'s to Canada & Foreign Countries
Money Ordler in the Amount of $16,

!
]

ate
send International

12

143
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TUBES /45, GUARANTEED

Our 12th Year in Business

0A2 .80 9LP7 1.0 68Q6 00 7Q7 .79
082 .72 2C22 20 ’51 6BQ7 2AT6 .59
083 .82 7193 20 ’51 6Ca .49 2AT7 .79
oc3 .84 434A 6CB6 .89 2AU7 .69
oD3 .80 1N34aA 2/51 6CD6 1.49 2AV6 .59
0z4 .50 CK722 .99 6HE .59 2A6 .59
1AX2 .98 5u4 .59 645 .59 2AX4 .79
183 78 5v4 89 6J6 .59 2AX7 .79

82 59 6K6 .59 2BH7 89
1R4 .88 6AB4 .59 6K7 .79 2BY7? 89
1RS 78 6ACY .79 6L6 1.19 2SA7 69
154 78 6AG7 97 654 59 2SK7 69
1S5 68 G6AH4 .89 6SAT 79 2SN7 69
1T4 69 6AH6 .95 65H7 .69 28Q7 .69
1Us 59 6AKS .69 6SJ7 .69 4A7 69
1X2 -66 6ALS5 .59 6SK7 .69 9BG6 1.69
2D21 .68 6AQ5 .66 6SL7 .69 25BQ6 1.29
2X2 48 6ASS 75 6SNT  2/%1 2526 .79
2 6AT6 49 65 . 35C5 59
3AS 6AU4 89 6T4 1.19 35L6 59
954 10/%1 6AU6 59 6T8 .98 35wa 59
955 .33 6AX4 79 6U8 89 35Zs 55
8957 .30 6BA6 59 6V6 59 OAS 69
1619 4/%1 6BCS 59 6W6 79 0BS5S 79
1625 .29 6BE6 .59 6Xa4 39 0CS5 69
1626 5/%1 6BFS .79 TAB 79 OL6 69
1629 a/%1 6BG6 1.49 7CS 79 1.00
BO7 1.15 6BKS5 -89 7F7 79 6 5/%1
808 89 68L7 .99 JF8 79 77 5/%1
SBP1 1.98 6BNG .89 TINY 79 10Y .69

NEW POCKET AC-DC MULTITESTER

1000 Ohms Per Volt Prostpaid U.S.4.

e Only $7 49 ea.

Finest precision Hi-accuracy VOM. Reads AC &
DC Volts: 0-15 150-1000V. DCMA: 0-150 Ma
OHMS: 0. 100K. Size 134” Dx45a8" Lx314"” W
Features: 1&% Precision resistors, extra lonn
meter scales. Complete w/batteries & test leads.
ldeal for Ham, Experimenter and Beginner.

ARC/5 274N EOUIPMENT SPECIALS!
BC457 As IS 39 BC457/4 to 5.3 Tested $3.95
BC458 S .98 BC158/5.3 to 7 Tested $4.95

AN- ARR"/BC\'R As Is §1.89 ARC5/T19/3 to 4 Tested $6.89
NEW TEST EQUIPMENT KITS!

TIK VIVM KIT $24; T5K SCOPE 5” KIT $42
RES/CAP BRIDGE KIT 519 T6K TUBE TESTER KIT $34
THK H« Fi 2 WAY SPEAKER KIT $38; T7K SCOPE 7” KIT $76

K DYNAMIC TUBE & TRANSISTOR TESTER KIT 368
New “TABLITE" 400-11/60WS AC & Batteries* ELECTRONIC
FLASH assembled and ready to work! Not a kit. Latest fea-
tures SUPER CIRCUIT. Low cost flash. Inbuilt AC & batteries,
all in one case, powerful. comfdct Guide :60 B W 200+,
Recycles 2 secs. Uses two $19/525 mid paciwrs Red} to
work On AC. ... .. ... - - %25
® TWO BATT ES (not included) Extra. ... ... .$5.49 each
NEW "TABLITE' AC & BATTERY 600B,/120 W’SECDS COLOR
75+; B&W 225+ RECYCLES 5 SEC'DS. 'WGT. UNDER 4 LBS,

115 VAC OPERATION. . ... .. ... oo cun oo oo -$39.95
6008 COMPLETE BATTERY & LINE AC OPERATION. SIB.SO
NEW AC&BATTERY 1000B/240W’'SECDS, WGT UNDER 6 LBS,
COLOR 150+, B&W 450+, RECYCLES 7 SECDS....... 549.95‘
10008 COMPLETE BATTERY & LINE AC DPERATION .85

New Photoflash Condensers Low Leakage 525 mvd/aSOWV/
53WsScds. th Famous Mfr. .. ..... @, 2 for $9, 6 for %24
“TAB'® PHOTO ELECTRONIC FLASH BDO .............. 50¢
ILLINOIS PHOTOFLASH HANDBOOK. ... .. ... .._.__ . ...50¢

FREE! WRITE TODAY FOR OUR NEW CATALOG

“"TAB'' FINEST HI-FI RECORDING TAPE
7" Reel—1200 Ft. Per Reel $ 4 Lots
La Sold on Money Back Guarcnfee of 12
Hxvhcst qudhty Hl Fl Precisxon Coated & S

ERIN CESS, quallty comroued. constant output.
Noise FREE, Sphcc TREE Plastic Tape. Frea, 712 IFS, 40-15KC
Oxide-Wnd-Tn. .. ....... @ $1.59 ca.; 3/51.50 ea.

New 1st Quality “MYLAR" 2400 Ft.-7” Re

“ERIN MFGR & PROCESS RECORDING TAPE $4.49 @ 3/%12

Registered One Year Gtd. Replacement Needles
Single Diamond $7; Dual Dia $14; DIB-Sapphlre $8 @
Please Send Cartridge Name & Nu

NEW IMPROVED ''TAB'' HI-FI SPEAKERS!

Se
50 WATT H!-FI Kit Latest Design 20 to 100, 000 Cycles. . .$57
60 WATT Hi-Fi Amp & Preamp Kit 20 to 60,000 Cycles...%$69

KITSE Each "'TAB*’ Kit Contains The Finest Selection

Kit 85 Precision Resistors Kit 40 Insulators

Kit 0 Switches Kit 35 Power Resistors

Kit 75 Resistors "o /1/2W Kit 75 Mica Condensers

Kit 150 Carbon Resistors Kit 5 Grystal Diodes :
Kit 45 Panet Lamps Kit 250 A?st'dHWk Up Wire,
Kit 12 Electrolytic Cond's Kit 100 Fuses, asst'd all types
Kit |5 Volume Controls KKit 100 Ceramic Condensers
KIt 36 Tube Sockets Kit 50 Coil Forms

Kit 65 Tubular Condensers Kit 5 Crystals & Holders

Kit 500 Lugs & Eyelets Kit 65 Inductors & Coils

Kit 10 Bathtub Gil Cond’s Kit 5 Microswitches

Kit 5 tbs. Surprise Package Kit 10_Wheat Lamps

Kit 10 Transmit Mica Conds Kit 3 Transistor Xfmrs
Order Ten Kits ONE EACH ABOVE 99
We Ship Eleveni!l KIT ONLY..... S b C

“ ,, TERMS: Money Back Gtd. (cost of
Mdse only). §2 min. order F.0.B
Y.C. Add shpg. charges or for
C 0.D. 25% Dep. Tubes Gtd. via
Exp. only. Prices shown are subject to change.

PX Liberty S#., N. Y. &6, N. Y., Rector 2-6245

STATEMENT REQUIRED BY THE ACT OF AUGUST 24, 1812,
AS AMENDED BY THE ACTS OF MARCH 3, 1933, AND JULY
2, 1948 (Title 39, United States Code, Section 233) SHOWING THE
O‘V\FHSHIP MANAGEMENT, AND CIRCULATION OF Popu-
lar Electronies published monthly at Chicago, Illinois, for October
1, 1957

1. The names and addresses of the publisher. editor. managing
editor, and husiness managers are: l’ublisher. Ziff-Davis Publishing
Company, 64 E. Lake St., Chicago 1. 111.; Editor. Oliver Road, 366
Madison Ave., N. Y. 17. N, % \lanag]ng editor. 0. P. Ferrell,
366 Madison Ave., N. Y. 17, N. Y.: Rusiness manager, G. E.
Camey. 366 Madison Ave., N. Y. 17, Y

The owner is: Ziff-Davis Publishing Companv 64 E. Lake St..
Chicago 1, 111 : Estate of William B. Ziff. 3656 Madison Ave.. N. Y.
17, N. Y.: A. M. Ziff, 366 Madison Ave, N. Y. 17, N. Y.

3. The known bondholders, mortgagees, and other security holders
owning or holding 1 percent or more of total amount of bonds.
mortgages, or other securities are: None.

4, Paragrabbs 2 and 3 include, in cases where the steckholder
or security holder apbears ubon the books of the Company as
trustee or in any other fiduciary relation. the name of the person
or corporation for whom such trustee is acting; also the statements
in the two paragraphs show the affiant’s full knowledge and beliefl
a8 to the circumstances and conditions under which stockhnlders and
security holders who do not appear upon the books of the company
as trustees, hold stock and securities in a capacity other than that
of a hona fide owner.

5. The average number of copies of each issue of this puhlication
gold or distributed, through the mails or otherwise, to paid sub-
seribers during the 12 months preceding the date shown ahove was:
(This information is required from daily, weekly, semiweekly, and
triweckly newspapers only.)

E. CARNEY, Business Manager.

S%vom to and subscribed betore me this 27th day of September,
1857,

I[SEAL] VICTOR C. STABILE, Notary Tublic,
(My commission cxpires March 30, 1959)

ENGINEERING DEGREES
E.E. Option Electronics
Under and Postgraduate

Earned Through HOME STUDY

ACIFIC or Residence Work

UNIVERSITY 5719-W Santa Monica Blvd.
HOLLYWOOD 38, CALIFORNIA
)Y (Operating as a College of Engineering only at present) ___

CODE RECORD WITH INSTRUCTION BOOKLET

73S RPM|. cne.dsaaasns ae @ d 281800 ...%$1.00
FIDEI.ITAPE RECORDING TAPE 7”7 1200 Ft. Reel .. 1.49
SIGMA 4F RELAY 8000 OHM. . .. ... ... ......... 3.50
CRYSTALS 27.255 Mc. PETERSEN Z9A. . . . . o . 3.95

Good Trade-in Allowance on your Receivers-Transmitters or
instruments. Send for our fiyer on Transistor Kits & Parts.

SPERA ELECTRONICS SUPPLY

37-10 33RD ST. LONG ISLAND CITY. N. Y.

You can be the next uranium mil-

z lionaire! Government guarantees
huge bonus! PRI instruments from $29.95,
See your local dealer today! FREE CATALOGI

Write PRI, 4223PT W, Jefferson
Los Angeles 16, California :
IREEEENNEN  o:aLers wanTeo  EREEEENNNENRI

HI-F1 ACCESSORIES
sy Vidaire

SPEAKER SWITCHES, FADERS L-PADS, T-PADS ON PANEL
OR WALL PLATES, CROSSOVER NETWORKS, EQUALIZERS,
VOLUME_EXPANDERS.

AT YOUR NEAREST SUPPLIER OR WRITE

VIDAIRE ELEC. MFG. CORP. Baldwin, New York
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roruanies  BARGAIN  BASEMENT

SAVE ON THESE SPECIAL BUYS OF THE MONTH

GOVERNMENT SURPLUS KITS

Electronic and Electro-Mechanical Parts
Tremendous assortment of Army-Navy surplus. either stripped
Tom equlpment or still packaged in brand new condition.
EXPECT TQ BE DELIGHTED! Selectronies includes items usually
unheard of in hargain kits. While all kits are different, they
include such items as:

Transmitter & Receiver Chas-

WAiLKIE'TALKIE sis. New. Wired, with Tubes. ss 65
New! RADIO CONTROL RECEIVER

27%4 Mc. Complete with Relay, Tube & Accessories, Sa 6'
Factory Tested, Small, approx. 3 oz. 1]

Before You Buy—Compare (27.255 Mc}

Resistors Tubes Timers , .
Condensers Sockets Counters The Most Powerful Hand Held
ransformers Buibs Relays
Chokes Sw:tches Meters R/C TRANSMITTER cYro Model A-t made
Rectifiers So syns .
18 Plus many, many other kmds ov electromc parts & Equipe o Greatest Power—up to 5 watts input U. S A.
men e Greatest Distance—Range up to 3 sq. miles
KlT “AN KIT “B” s Gyro Magic Tuning Indicator—simplest tuning
5-40 Ibs. $4.95 100 Ibs. $9.95 e Versatile—opcrates from 90-180 volts ‘B’
FOB Pniladelphia, Pa. Purchase price refunded if not completely o Complete & Guaranteed with Antenna. 9
salisfied Ready to Operate {less bttry) $17.95; Comple(e KIT

. |
SELECTRONICS éﬁﬁidt?ﬂﬁ‘;"‘."e M || GYRO ELECTRONICS 3% \’7032"1‘3’: E,’v. ?

SALE ON TRANSISTOR SUPPLIES HE METAL LOCATOR ENTHUSIASTS

2N109—RCA TRANSISTORS ...........

5 .
$ .89 This 15 for you 2 BC-1111-C amplificr, the electronic heart
21'33 of the famous SCR-625 mine detector. This unit is brand new
= 44461'8 : . $1.59 with 2-1N5 and 1-1G6 vacuum tubes. in steel carrying case with
TRANSISTOR SOC w/mounhng pla o % .12 handle: net weight with batteries is only 10 pounds. It operates
"‘82'2‘;1”0’}555‘-5‘:7"0@'7”7'CSISSM Ly VOLTS oalIRY B &8 from internal haiteries (not included} and is complete with
75—100— or 150 MFD @ 6 VOLTS ONLY $ .39 schematic diagram of the whole S('R-625 detector set. (ase
5-10--25 or 50 MFD @ 12 VOLTS............. ONLY $ .33 measures 11" by 6” by 5% inclucing hinged cover. Operating
;—S»I%R—zl.g?ORFgo MFSDO é 25 VOLTS . ... ... .. 3:37 2 :;g Qal]el hinges out for easy access to interior shoek mounted chassis
I.\,IISIN?:T{JOROENA;ZI; K@c z;_sR'XSSLI'l;sTOR feia sy 8:‘1:; g ‘45 This lsda 1800 r_‘ycle]ﬁrxed {rehquency a:m;l%ﬂ;;. h;andrs%anking
TR new, and a once-in-a-lifetime bargain at $5.95. Set o spare
2-INCH MINIATURE SPEAKERS onLy 8113 vacuum tubes $1.00. Shipping weight 12 pounds.
41036w°¥EE|.MEr!I-TEETR°N'c SU Pplﬁyngr?'npll\u.xdms Write for free government surplus bargain bulletin
INCLUDE POSTAGE WITH ORDERS— SEND FOR JOE PALMER, P. 0. Box 6188 CCC, Sacramento, California
LATEST CATALOG
RADIO CONTROL Headquarters
iF YOU ARE SELLING e For model airplanes, boats, cars, etc. FREE CATALOG ‘'P,'
No operator's license required. FREE—~SEND FOR FCC FORM 505
IF YOU ARE SHOPPING L Gavage Door Radio Control Transmitting & Receiver Kits Available,

R/C TRANSMITTER & RECEIVER KIT; 271/3 mc. 5 watt 2-Tube
Simple Transm. & 2-Tube Rec¢. incl. Drilled Bases, sa 95

look to the BARGA'N BASEMENT | Wuund Coil, Res., Cond., SIGMA Relay, instruc

C Xmitter, Hi-Power HAND HELD, Compl $17.95; KIT. . 11.95

f al handi slscvvu\ 3F RELAY: 8,000 ohm, $4.25: 6 Reed Relay 14.95
or . .. s Ciat merchandise 2-6V Battery arger Kit $4 ired 6.

g pe . . 5 | R/C BOOKS, Model Control $1 Radxo Contrul sx Handbo k 2.25

special interests CRYSTALS: '27.255 Mc. Petersen ZSA . ER_1.15

. . F|ash STROBOSCOPE llOV AC. Range 900 14000 per mm 19.85

. special bargains TERS, 0-1 $3.65; 500 MicroA, $3.95; 3 Ma.. 2.95

| RELAY GONTROL UNIT '“"Rsf""'i".}’ 10, ) P 8

= " " 7 ma Relay ‘s Ma erma Ve
For further details and rates metal Strip, Heating Element, Hi Z Aud(|o Choke, Mini 99

wrile to: Alnico v Magnet, Neon Lamp. Resistors, Capacitors’ .only c

UBES: XFG1. RK61, 384, 3A5. 1AG4, 6K4. .. Transistor
Martin Lincoln, Bargain Basement Mini Storage Cells, 2V 75¢; 114V, Elect, Motor. . . .. 95
Ziff-Davis Publlshmg Company RELAYS, 10K ohm 2 Ma DC or 110V AC SPDT 95¢: SPST .85

366 Madison Avenue, New York 17, N. Y.

Classifred

RATE: 50¢ per word. Minimum 10 werds prepaid. January
issue closes November Ist. Send order and remittance to:
POPULAR ELECTRONICS. 366 Madison Avenue. N. Y. C. 7.

NEW! Pocket radio transmitter uses transistor. Plans
25¢. Complete kit only $7.98. Free literature on all
our products avallable at factory prices. Springfield

En 5 54-E12, Springfield Gardens 13, N.
TRADE-IN TV sets ship anywhere 10 in $10, 12 in $12, terprises, Box PEMGIOE Canean e

| amGYRO ELECTRONICS 3237 S°H5T .

16 in $17 17 in $21. Justis Bros., Newport, Del. WALKIE- TALKIE chassis $6.98. See our display ad in
RMY throat microphone, new 50¢. Surplex, Box 118,  this issue. Springfield Enterprises.

Jersey Gity 4, New Jersey. S5 WALKIE-TALKIE. Build wireless portable radiophone

15 ONE-tube circuits—25¢. Laboratories, 328-L Fuller, for less than $10.00. Plans for variable frequency and

Redwood Clty, California. crystal control types, only 50¢ for both, including as-

SLECTRIC Pencil: Engraves all metals $2.00. Beyer %el’;{bgyprﬁ’,‘;gg‘;%ga*g;deig“lgfff}f_l%_Entem“ses BoxXiot

fg 10511-P Sprlngﬁeld Chicago 43 = _—
COMPLETE Television sets $11.95. Jones TV, 1115 200 UNMARKED Ceramicons—Mixed Values. $1.00.

Rambler Avenue, Pottstown, Pa. Schneider, 3763 New York Ave., Seaford, N. Y.

DIAGRAMS for repairing radios $1.00, Television $2.00. TELEPHONE Extension In your car. Answer your home
Give make, model. Diagram Service, Box 672-PE, Hart-  telephone by radio from your car. Complete dlagrams
ford 1, Conn. and instructions. $1.25. C. Carrier Co., 734 15th St.,

TUBES-TV TV, Radio, Transmm:mg And Industrial Types e W Washmgton 5'D _C_

At Senslbly Low Prices. New, Guaranteed 1lst Quality POL[CE Radar Detector. Stop before tho e radar speed
Top Name Brands Only. Write For Free Catalog or traps. Foolproof legal system. Complete dlagrams &
Call Walker 5-7000, Barry Electronics Corp., 512 Broad- instruction. $2.75. C. Carrier Co., 734 15th St., N.W.,
way, New York 12N, N. Y. Washington 5, D. C.
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EAVESDROP with a pack of cigarettes. Minlature
transistorized radio transmitter. Complete dlagrams
& Instructions. $1.25. C. Carrier Co., 734 15th St
N.W., Washington 5, D. C.

2 WAY Wrist Radio with auxiliary long distance
booster. Complete diagrams and instructions., $1.25.
C. Carrier Co., 734 15th St., N.W., Washington 5, D. C.

ELECTRONIC Hypnotizer. Simplifies the art of Hyp-
nosis. Diagrams & Operating Instructions $1.25. Kit
$16.50. Wired & tested $29.50. C. Carrier Co., 734 15th
St., N.W., Washington 5, D. C.

BE A Spy! Correspondence course on wire tapping,
bugging, telescopic sound pickup; recording tech-
niques, microphotography, invisible & remote photog-
raphy, telescopic & aerial photography. Lessons in
surveillance, tailing, and use of equipment. Complete
course $22.50, C. Carrier Co., 734 15th St., N.W., Wash-
ington 5, D. C.

PRINTED Circuits: Bulld your own for transistors,
radios, etc. Copper boards, etchant, diagrams, and
instructions $3.00. Dawntronics, 1425 Mariposa Street,
San Diego 14, California.

CITIZEN’S band radio plans for bullding your own
recelver and information on transmitter design, FCC
requirements, etc. plus special discount on type ap-
proved transceivers. All for $1.00. Springfield Enter-
prises, Box 54-E12, Springfield Gardens 13, N. Y.

FOR Sale: Government Surplus Radio-TV Electron-
ics; Walklie-Talkies; Transcelvers, Test Equipment;
Oscilloscopes; Radar; Voltmeters; Misc.—Fraction ot
Army costs—Buy direct now from U. S. Government—
Depot List & Procedure $1.00—Brody, Box 8-PE,
Sunnyside 4, New York.

BUY wholesale! Discounts to 80%! Gifts, Appliances,
Housewares, Tools, Watches, etc. Midwest, EP-156,
Pontiac, Illinois.

FREE—To hamst catalog and ?peclﬂcatlaxs—_o-n 50
antennas for all bands. Gotham, 1805A Purdy Ave,
Miamil Beach, Fla.

ELECTRIC Guitars, aEr;llﬁers, wholesale, free cata-
log, Carvin PES Covlnaﬁauf.

VANSICKLE Radio Supply Co. has the newest, clean-
est stock of parts, kits, test equipt., Hi-Fi, etc. In
their new bullding at 4131 N. Keystone, Indlanapolls
5, Ind.

DIAGRAMS' Repalr Information! Radlo—amplifiers—
recorders $1.00. Televislons $1.50. Give make, model,
chassls. TV Miltle, Box 101PE, Hicksville, New York.

AIRCRAFT and ground radios. WIill better best offer.
Dames, W2KUW 308 Hickory, Arlingtpn, N. Y.

CYLINDER and old disc phonographs. Edison, Con-
queror, Idelia, and Oratorio models. Berliner Gramo-
phones and Zono-o-phones, Columbia  cylinder
Graphophones, and Coin-operated cylinder Phonos.
Want old catalogues and literature on early phonos
prior to 1919. Will pay cash or trade late hi-fi com-
ponents. Popular Electronics, Box 50.

CASH Paid! Sell your surplus electronic tubes. Want
unused, clean transmitting, special purpose, receiv-
ing, TV types, magnetrons, klystrons, broadcast, etc.
Also want military & commercial lab test and com-
munications gear. We swap too, for tubes or choice
equipment. Send specific details in first letter. For
a falr deal write, wire or telephone: Barry, 512 Broad-
way, New York 12, N. Y. WAlker 5-7000.

INVENTIONS WANTED

INVENTIONS wanted. Patented; unpatented. Global
Marketing Service, 2420 77th, Oakland 5, Calif.

BUSINESS OPPORTUNITIES

TO $100.00 Weekly. Sparetime, Home Operated Mail-
order Business. Successful ‘‘Beginner’s” Plan. Every-
thing Supplied. Lynn, 10420-E National, Los Angeles
34.

$60.00 WEEKLY sparetime, Start home Venetian Blind
Laundry. Protected Territory. Interesting informa-
tion free. Burtt, 2434FA, Wichita 13, Kansas.
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BUY at Wholesale Prices! Resell at Big Profits. Brand
name merchandlse—Appliances, cookware, housewares,
watches, jewelry, rings, dry goods, clothing, luggage,
tools, sporting goods, toys, gifts, etc. Free 1958 color
catalog. Write today. Merit Home Products, Dept.
PE-12, 107 Manhattan Ave., Brooklyn 6, New York.

VENDING Machines— No Selling. Operate a route of
coin machines and earn amazing profits. 32-page cat-
alog free. Parkway Machine Corporation, Dept. 12,
715 Ensor St., Baltimore 2, Md.

MEE $25-$50 Weei(, clipping newspaper 1tems‘on:
publishers. Some worth $5.00. Particulars free. Na-
tional, 81-PE, Knickerbocker Station, New York City.

TAPE RECORDERS

RECORDING Tape—1800’ $1.84, 1200’ $1.44 Guaranteed.
Catalogue. Broadcast Tape, P.O. Box 231B, Walling-
ford, Conn.

TAPE Recorders, hi-fi components, tapes. Unusual
Values. Free Catalog. Dressner 69-02 F, 174 St.,
Flushing 65, N. Y.

RECORDERS, HiFi, Tapes. Free wholesale catalogue.
Carston 215-P E. 88th St., N.Y.C. 28.

THE “National Tape-Sponding Club” Offers, “Fifteen
Benefits” Send $1.00 for Letter Size Tape with De-
scription, to P. O. Box 866, Birmingham 3, Alabama.

BINAﬂIﬁL-St:reophonlc recorded tapes; stacked or
staggered. New line featuring low prices! Demo tape
—$2.50. Free catalog. Paul Miller, 655 Main, Lafayette,
Indiana.

PRE-RECORDED Tapes! Send 25¢ for the latest cata-
log of monaural and stereophonic tapes. We also stock
Recording Tapes, Needles, Microphones, Phono &
Recorder Drives. Also Natlonal Advertised Brands of
Amplifiers, Speakers. Let us quote on your needs.
Spera Electronlc Supply, 37-10 33rd St., Long Island
City, N. Y.

HIGH FIDELITY

DISGUSTED of ‘“Hi” Hi-Fi Prices? Unusual discounts
on your High Fidelity Requirements. Write now. Key
Electronics 120 Liberty St., New York 6, N. Y. EVer-
green 4-6071.

'CORRESPONDENCE COURSES

GUIDED Missiles and Satellites. Correspondence
course covering Missile Aerodynamics, Internal Con-
trol & Navigation Systems, Ground Control & Tele-
metering and Rocket Engines. Complete Correspond-
ence Course with plans for hobbyist missile $38.50.
C. Carrier Co., 734 15th St., NNW., Washington 5, D.C.

COMPUTER plans $3.00 New transistor robot plans
$1.00 Robot construction manual $5.00 Only complete
course in electronics under $100.00 for complete in-
formation on automation computers robots write
E.B.E. 1015 Atkin Ave. Salt Lake City 6, Utah.

ENGINEERING Degrees, EE Option Electronics earned
through home study. Residence classes also avallable.
Pacific International University (operating as a Col-
lege of Engineering only at present), 5719-J Santa
Monica Boulevard, Hollywood 38, Calif.

LEARN While Asleep! Detalls free. Research Associa-
tion, Box 610-PE, Omaha 1, Nebraska.

TRANSISTOR Genius! Learn transistor fundamen-
tals, applications. Audio, R. F., High Frequency de-
sign. Complete correspondence course with labora-
tory experiments and parts included. $32.50. C. Carrler
Co., 734 15th St., NW.,, Washington 5, D. C.

RADAR & Pulse Communication. Correspondence
course covers principles, antennas, transmitters, re-
celvers, Magnatrons, Klystrons, Backwards Wave
Tubes, Sea Search, Alr Search, Fire Control, Voice
Multiplex. Includes section for FCC Radar Endorse-
ment. $38.75. C. Carrier Co., 734 15th St.,, NW., Wash-
ington 5, D. C.

§200 WEEKLY Possible operating highway equipment.
Learn how, Send $1, Jendix, Box 197M, Monroe, Wis.

POPULAR ELECTRONICS
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EDUCATIONAL OPPORTUNITIES
OPPORTUNITY! Complete high school at home in
Spare time with €l-year-old school. Texts furnished.
No classes. Diploma. Information booklet free. Amer-
ican 1School, Dept. X956, Drexel at 58th, Chicago 37,
Illinois.

ELECTRICAL EQUIPMENT
& SUPPLIES

GOVERNMENT Surplus Receijvers, Transmitters, Par-
abolic Reflectors, Picture Catalog 10¢. Meshna, Mal-
den 48, Mass.

FREE literature on new low cost electrical devices
for home and shop. Write Wells Co., Box 3055 North
Hollywood, California.

SONGPOEMS and Lyrics Wanted! Mall to: Tin Pan
Alley, Inc., 1650 Broadway, New York 19, N. Y.

TRANSISTOR Kits, parts. Free information. Transit,
Box 15-C2, Alden Manor, N. Y.

E. A E. A. REQUESTING members, Boys slectronics
club, write: Stephen Saks, North Street, Greenwich,
Conn.

MOTORLESS Rotor for your T.V. antenna. Cable
operated. Inside control. Only two moving parts.
Hundreds in use. Easy to install. Write Hellx Rotor
Co., Marlin, Texas.

ELECTRONIC Kits Constructed. Quick Service. Send
Specifications for free estimate. Glenn White, Box
607, Draper, N. C.

K?I‘S a—nd'P‘rojecTs in Popu_lar EiectrcTnlcs Wired anE
Tested. Wiring-Service, 106 North 7th St., East
Gadsden, Ala.

FREE Literature! Send 25¢ for up-to-date list of
manufacturers offering free Information. Gentron,
7134 Peabody Street, Long Beach, California.

AOVERTISER

Aerovox Corporatibn

Algeradio Electronics Co. . -, - e 32
Allied Radio Corp. ... ..... .. . . 30, 31, 32. 33. 133
Almar Metal Arts Co. .......... .. . . . ... 143
Altec Lansing Corporation. .. ... . 28 e |6
Amperex Electronic Corp. ...... .. .. . .. '

Audel Publishers .. ... ... . Tt :

Bailey Technical Schools.... ... ... .. . . . R . 38
Bell Telephone Laboratories.. R 105
Berkeley Enterprises, tne. ... . .. N 128
Best Values Company..... .. . e 133. '38. 142
Burstein-Applebee Co. .............. . " . 122
CBS-Hytron ......... .. .. . . .

Canadian |nstitute of Science & Technology Limited
Caleulator Machine Co. ..... . ... .. . = 5
Capitol Radio Engineering Institute.
Centralab .. . ==

Central Technical Institute. . .
Cisin, H. G. Consulting Engineer 5
Cletron, Ine, SRrT - . e -
Cleveland institute of Radio Electronics. ... .. . . |5
Coyne Electrical Sehool..... ... ... ©30 0 57 5 a0 o .5, 135

DeVry Technical Institutd. . ..

Electronic Engineering Co. .. .......... ... . . . 134
Electronic Equipment Distributors. . ... T e 199
ENCOT o S T Sl s it - - . 6, 40
Electronic Measurements Corp. e =il b o o3 20
Electronic Organ Arts, Inc. g E T - 1
Electro-Voice, Inc. ..,..... a0 a0 o .. 39
Fairchild Recording Equipment Co. S A B 8

Garfield Company. Oliver....
Garrard Sales Corporation.. ... .
Glaser-Steers Corporation .

Gonset ... . ...
Grantham _Schools

Greenlee Tool Co. .
Grommes & Phillips. ..
Grove Efectronic Supply
Gyro Electronics ... . ...

Hallicrafters .. . - ™ -
Harrison Trade-In Center
Hawkins Co., P. E. ... .. .
Heath Company... .. .. .
Hershel Radio Go. ...... .. 2
Hi-Fi Apnual & Audio Handbook.
Hi-Fi Directory & Buyers Guide. . . ...

Hi-Fi & Music Review ..

Indiana Technical College

Instructograph Company. ... . .
International Correspondence Schools <
International Rectifier Corporation..... ..

lKarlson Associates, Inc. . 3 R - - e -« - oot - (N4
ICester Solder Company......... .. .. ... cesienie.. .. (36
Lafayette Radlo..... ... . .. ... . . . . . 106, 107, 108
L t2
McNeal Electric and Equipment Co. ... 1143
MacFarlane Industries ... . 130

Midway Company.

Miller, Gustave.... ... .. .. .. .. 134

Miller Company, J. W. ... . . . "'’ - s 12

Moss Electronie Distributing Co., [ne.
.................. cevoe-..... 148, 3rd & 4th Covers

ADVERTISER'S INDEX

PAGE NO.

ADVERTISER PAGE NO.
MUSICIaTY e SHa A b 65 € oo sesl e Lot e oot 10
National Company, Inc. .. Second Cover
National Radio Institute. P N A I
National Sehools. ... .. 0.0 . [l 3 tIiZ

Clarence A. G’Brien & Harvey Jacobsan.
Olson Radio Warehouse.. .. .. -
Orradio Industries, |[nc.

Pacific International University .. ... . . . . o144
Pacific States University.. .... .. a ... 133
PACO Electronics Co., Inc. ...... ... . ' o -9 8
Palmer, Joe.. .. .. .0 7 .. 145
Philadelphia Wireless Technical institute . . 138
Picture Tube Quilet. . . . . . . . 133
Popular Electronics ... .. . S R ]
Port Arthur College... . . . . . 00000 nonn i Te L1492
Precision Eilectronics, inc. . - 109
Precision Radiation Instruments, [nc. ... .. . 144
Progressive “Edu-Kits” ne. .. ... . 0 0 29
Quallty Electrondes.. .. ... . . ... .. ... . . .. 134
RCA Institutes, Ine, ... T e 35
Radio Publications, Ine. ... . e o - are 11331136
Radio-Television Training Schoot ... _ ' 7 27
Raytheon Manufacturing Company Tao o R W 37
Reeves Sounderaft Corp. . Sy ¥ B TR 1

Rek-0-Kut Ce.. Ine.
Researcher, The..... c - —soo0cd
Rider Publisher, Inc., John F. ...
Rinehart & Co., Tme. ... ... .

Rockbar Corporation. .

S&H Mall Order... . ... .. ... .. . . 122
Selectronies .. .. ... . . ot 145
Service Instruments Corp 120
Sig Supply ......... . .. T O S 132

Sleep-Learning Research Associs
Sonotone Corporation. . .
Spera Electronics Sup
Sprague Products Co. ...
Sprayberry Academy of R
Springfield  Enterprises. .
Standard Line Electric C
Surplus Center..... .. . . .

STABLY s [ B . menerct. . & .
Tech-Master Corporation.
Telematic Industries, Ine. ...

Triplett Electrical Instrument

U. S. Alr Fores... . ...
Uncle Sam Recording. .. ke & A B ey,
Utah Radio Products Corporation.. .. ..

V.S.I. Televiston School........ . ...
Valparaiso Technlcal Institute
Vidalre Elec. Mfg. Corp. .. . ..
Video Electrle Company

Weller Electric Corp. .......... ... . . . ..
Western Radio....... ... .. .. PR

December, 1957
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ot TESTER

Model TD-55

Terms: $6.95 after 10 day
trial then $5.00 per month
for 4 months.

@
: .

) oo
r% \ﬁ\\’\.\w‘&.

-

A
o

W
Model TW-11
Terms: $11.50 ofter 10 day

tricl then $6.00 per month
for 6 months,

Model TV-12

Terms: $22.50 after 10 doy
tricl then $10.00 per month
for 5 months.

SHIPPED ON APPROVAL

NO MONEY WITH ORDER

————_—_———

Superior's New Model TD-55 Tu BE TESTER
EMISSION TYPE

The Expetimenter or Part-time Serviceman, who has deloyed purchasing

FOR a higher priced Tube Tester.

The Professional Serviceman, who needs an extra Tube Tester for outside calls.
The busy TV Service Organization, which needs extra Testers for its field men.
Speedy, yet efficient operation is accomplished by: 1. Simplification of all switching
and controls. 2. Elimination of old style sockets used for testing obsolete tubes (26, 27,
57, 59, etc.) and providing sockets and cireuits for efficiently testing the new Noval

and Sub-Minar types.

You con’t insert a tube in wrong socket

It is impossible to insert the tube in the
wrong socket when using the new Model
1D-55. Seporate sockets are used, one
for each type of tube bose. If the tube
fits in the socket it can be tested.

""Free-point’’ element switching system
The Model TD-55 incorporates o newly
designed element selector switch system
which reduces the possibility of obso-
lescence to an absolute minimum.

Checks for shorts and leakages between
all elements

Superior’s

The Model TD-55 provides a super sensi-
tive method of checking for shorts and
leakages up to 5 Megohms between ony
and all of the terminals.

Elemental switches are numbered in strict
accordance with R.M.A. Specifications.
The 4 position fost-action snap switches
are all numbered in exact accordance
with the standard R.M.A. numbering sys-
tem. Thus, if the element terminating in
pin thA 7 of a tube is um;ler

test, button No. 7 is used for

that test, szsg.s“
Complete with corrying case

“STANDARD PROFESSIONAL

e, TUBE TESTER
TW-1

o Tests all tubes, including 4, 5, 6, 7,
Octol, lockin, Hearing Aid, Thyratron,
Miniatures, Sub-miniatures, Novals, Sub-

minars, Proximity Fuse Types, etc.

s Uses the new self-cleaning Lever Ac-
tion Switches: for individual element fest-
ing. All elements are numbered according
to pin-number in the RMA base number-
ing system, Model TW-11 does not use
combination type sockets. Instead indi-
vidual sockets are used for each type of
tube. Thus it is impossible te damage a
tube by inserting it in the wrong socket.

o Free-moving built-in roll chort provides
complete data for all tubes. Printed in
large easy-to-reod type.
— — e ——
Superior's
New Model
TV-12
% Employs improved TRANS-CONDUCT-
ANCE circuit. An in-phase signal is im-
pressed on the input section of a tube
and the resultant plate currept change is
measured. This provides the most suit-
oble method of simulating the manner
in which tubes actually operate in Radic
& TV receivers, omplifiers and other cir-
cuits. Amplification factor, plate resist-
ance and tathode emission are all corre-
loted in one meter reading.
% NEW LINE VOLTAGE ADJUSTING SYS-
TEM. A tapped tronsformer makes it pos-
sible to compensate for line voltage
variations to a tolerance of better than

NOISE TEST: Phono-jack on front panel
for plugging in either phones or external
omplifier detects microphonic tubes or
noise due to foulty elements and loose
internal connections.
EXTRAORDINARY FEATURE
SEPARATE SCALE FOR LOW-CURRENT
TUBES Previously, on emission-type tube
testers, it has been standard practice to
use one scale for oll tubes. As a result,
the calibration for low-current types has
been restricted to a small portion of the
scale. The extra scale used here greotly
simplifies testing of low-cur-
rent types. . 50
Housed in hand-rubbed ook 47,&‘
cabinet

“YRANS-CONDUCTANCE

TUBE TESTER

% SAFETY BUTTON - protects both the
tube under test and the instrument meter
against damage due to overload or other
form of improper switching.

EXTRA FEATURE:
ModelTV-12 Also TestsTransistors!

A transistor ¢an be safely and adequately
tested only under dynamic conditions.
The Model TV-12 will test all transistors
in that approved manner, and quality is
read directly on a special
"transistor only’’ meter scale. s 50
Housed in hand-rubbed oak 72,{“
cabinet

USE APPROVAL FORM ON NEXT PAGE®

We invite you to try before you buy any of the
models described on this and the following
pages. if after a 10 day trial you are com-

NO- HNTERECT OR- FINAMNGE-
CHARGES. ADDEDL.

pletely satisfied and decide to ‘keep the Tester, ".no' completely satisfied, you are
you need send us only the down payment and privileged to return the Te.ﬂe( to
agree 1o pay the balance due ot the monthly us,cancelling any further obligation,

indicated rate.

PRINTED IN U.S.A,

WWW._ akmetrieaniadiahistary com
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then if satisfactory pay in easy, interest free,

before you by
manthly payments. See coupon below.
I VI N S R T S S T G G .

Superior's New
Model 70

AS AN ELECTRICAL TROUBLE SHOOTER

* Measures A.C. and D.C. Voltages, A.C. and D.
Current, Resistances, Leakage, etc. o

is in operation

readimg resistance range which will measure all Directional Signal Systems e All Lamps and Bulbs
resistances commonly used in electrical appl - e Fuses e Heating Svstems e Horns s Also will
ances, motors, etc. e Leakage detecting circuit will locate poor grounds. breaks in wiring, poor con-
indicate continuity from zero ohms to 5 megohms nections. etc.

(5,000.000 ochms) e Will test Toasters, Irons, Broiler:

Heating Pads, Clocks, Fans, Vacuum Cleaners, Ri-

frigerators. Lamps, Fluorescents, Fans, Switche.. Model 70 comes complete with 61 pagr book written

Thermostats, etc.
filaments, inter-element shorts,
etc. (Will not test TV tubes for cuality,
type tester such as the Model TD-55. TW-11
TV-12 is required to test tubes for quality:

Superior’s New
Model 670-A

Will measure
current comumptmn while the appliance under test
Incorporates a scensitive direci-

s Will test all TV tubes for open
burned out tuber,
AN rmission

AS AN AUTOMOTIVE TESTER

o

Generators e Starters s Distributors e
Coils »
Cigarette Lighters e

Stop Lights e Cgndensers

in plain eas o-understand language,
of electricity
ances and automobile circuits,
to test TV tubes, ete. Only.

o " 31 5Net

SUPER-METER

A Combination VOLT-OHM MILLIAMMETER PLUS Capacity,
Reactance, Inductance and Decibel Measurements

D.C. VOLIS: 0 to 7.5/15/75/150/750/1,500/7,500
Volts » A.C. VOLTS: 0 1o 15/30/150, 300 1500/
3,000 Volts » D.C. CURRENT: 0 to 1.5/15 150 Ma.
0 to 1.5/15 Amperes » RESISTANCE: O tc 1,000/
100,000 Ohms 0 to 10 Megohms « CAPACITY:
.001 to ! Mfd. 1 to 50 Mfd. (Good-Bad-scale for

checking quality of electrolytic condensers.) o
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to
2.5 Megohms ¢ INDUCTANCE: .15 to 7 Henries,
7 to 7,000 Henries » DECIBELS: —6

to +18, | 14 to + 38, - 34 1o - 58. 32
Comple'e with test leads Net

Superior’'s New
Model TV-40

NOT A GADGET—NOT A MAKE-SHIFT

PICTURE TUBE TESTER

ADAPTER, BUT A WIRED PICTURE TUBE

TESTER WITH A METER FOR MEASURING DEGREE OF EMISSION—AT ONLY $15.85

Tests ALL magnetically deflected tubes .. . in the set ... out of the set
...inthe carton!!

» Tests all magnetically deflected picture tubes
from 7 inch to 30 inch types.

s Tests for quality by the weII established emis-
sion method. All readings on ""Good-Bad” scale.
¢ Tests for inter-element shorts and leakages up
1o 5 megohms.

® Test for open elements.

EASY TO USE: Simply insert line cord into any
110 volt A.C. outlet, then attach tester socket to
tube case (lon trap need not be on 1ube) Throw
switch up for quality test . . . read

direct on Good-Badscale. Throw switch

down for all leakage tests. 1 5
Only Net

UTILITY TESTER’

® Tests both 6 Volt and 12 Volt Storage Batteries e
Ignition
Regulators e Relays e Circuit Breakers e

.

EXplains laws
» how to proceed with repairs of appli-

Terms: $3.85 after 10 day
trial then $4.00 per month
for 3 months.

Model 670-A

Terms: $7.40 after 10 day
trial then $3.50 per month
for 6 months,

Model TV-40

Terms: $3.85 after 10 day
trial then $4.00 per month
for 3 months.

We invite you to try before you r----------------
buy any of the models described
on this page, the preceding []
page and the following pages.
If affer a 10 day trial you are ] MOSS ELECTRONIC DISTRIBUTING CO., INC.
Comkp|9'e'Yh5°'155ﬁed and uecid; I Dept. D-402, 3849 Tenth Ave., New York 34, N.Y.
to keep the Tester, you nee
send usponly the downypcymenf I Flease send me the units checked. 1 agree to pay down payment within 10 days
and agree to pay the balance and to pay the monthly balance as shown. It is understood there will be no finance
o P th L I or interest charges added. It is further understood that should I fail to make
due at the monthly indicated payment when due, the full unpaid balance shall become immediately due and
rate. I payable.
NO INTEREST i [ Model TW-11.. Total Prive $47.50  [J Model TV-40... ... Total Price $15.85
S $11.50 within 10 days. Balance $6.00 $3.85 within 10 days. Balance $1.00
OR FINANCE I monthly for 6 months. monthly for 3 months.
7] Model 76 .Total Price $28.95 ] Model 670-A ..Total Price $28.40
CHARGES ADDED! 1 $6.95 within 10 days. Balance §5.00 §7.40 within 10 days. Balance $3.50
L I monthly for 4 months. monthly for 6 months.
1f not completely satisfied, you [" Model TD-55  ..Total Price $26.95 [ Model 30 .. Total Price SI5.85
are privileged to return the Tester 1 $6.95 within 10 days. Balance $5.00 $3.85 within 10 days. Balance $1.00
to wus, cancelling any further monthly for 4 months. month.y for 3 months.
obligation. 1 {1 Model TV-50 .. ..Total Price $47.50 [0 Model TV-12.. . ‘Total Price $72.50
I $11.50 within 10 days. Balance $6.00 $22.50 within 10 days. Balance $10.00
SEE OTHER monthly for 6 months. monthly for 5 months.
I NamME e e e
SIDE I A 1S S I T T L L L LR T T LT T et
CUT OUT AND MAIL TODAY! 1 City ... ... .. Zome.. ....... Stz
I All prices nel F.0.B., N. Y C.
v herie sl dio ST P 0 Mm LA



www.americanradiohistory.com

e
Model 76

Terms: $6.95 after 10 day trial then
$5.00 per month for 4 months.

Model TV-50

Terms: $11.50 after 10 day trial
then $6.00 per month for 6 months.

oHIPPED ON APPROVAL

NO MONEY WITH ORDER

NO C.0.D.

=
$upenor s

76

Model

vs  CONDENSER BRIDGE
s o RESISTANCE BRIDGE

i's o SIGNAL TESTER

irs A TV ANTENNA TESTER

Specifications

1 CAPACITY BRIDGE SECTION

4 Ranges: .00001 Microfarad to .005 Mi-
crofarad; .001 Microfarad to .5 Micro-
farad, 1 Microfarad to 50 Microfarads;
20 Microfarads to 1000 Microfarads. Will
also measure the power factor of all con-
densers from .1 to 1000 Microfarads.
1 RESISTANCE BRIDGE SECTION
2 Ranges: 100 ohms to 50,000 ohms;
10,000 ohms to 5 megohms.

1 SIGNAL TRACER SECTION
With the use of the R.F. and A.F. Probes
included with the Model 76, you can

Supenor s New
Model TV-50

make stage gain measurements, locate
signal loss in R.F. and Audio stages, lo-
f‘ulnze faulty stages, lacate distortion and
um

1 TV ANTENNA TESTER SECTION
Lloss of sync., snow and instability are
only o few of the faults which may be
due to o break in the antenna, so why
not check the TV antenna first? locates
a break in any TV antenna and measures
the location of the break in feet from
the set terminals

Complete with R.F. and AF. §
probes and test leads Net

GENOMETER

7 Signal Generators in One!

1 R.F. Signal Generator for A.M.
1+ R.F. Signal Generator for F.M.
1 Auvdio Frequency Generator

v Marker Generator

R. F. SIGNAL GENERATOR: 100 Kilocycles
to 60 Megacycles on fundamentals and
from 60 Megacycles to 180 Megacycles on
powerful harmonics.

VARIABLE AUDIO FREQUENCY GENERA-
TOR: Provides a variable 300 cycle to 20,-
000 cycle peaked wave audio signal.

MARKER GENERATOR: The following
markers are provided: 189 Ke., 262.5 Kc.,
456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600

2000 Ke., 2500 Kc., 3579 Ke., 4. 5 Mc.,
5 Mc 10.7 Mc (3579 Kc. is ‘the color
burst frequency

1 Bar Generator
1 Color Dot Pattern Generator
1 Cross Hatch Generator

BAR GENERATOR: Pattern consists of 4
to 16 horizontal bars or 7 to 20 vertical
bars.

DOT PATTERN GENERATOR (FOR COLOR
TV): The Dot Pattern projected on any
coior TV Receiver tube by the Model TV-
50 will enable you to adjust for proper
color convergence.

CROSS HATCH GENERATOR: The pattern
consists of non-shifting harizontal and
vertical lines interlaced to pro- o

vide astable cross-hatch effect. v 50
Complete with shielded leads Net

TRY FOR 10 DAYS

ou buy! THEN if satisfactory pay in easy, interest free, monthly

FIRST CLASS

PermitNo.61430
New York, N. Y.

BUSINESS REPLY CARD
No Postage Stamp Necessary if Mailed in the U.S.

VIA AIR MAIL

POSTAGE WILL BE PAID BY —

¢

|
;

1

MOSS ELECTRONIC DIST. CO., |
3849 TENTH AVENUE
NEW YORK 34, N.Y.

NC.

L]
o
A
SRR
L]
WD

payments. See coupon inside.
We invite you to try before you
buy any of the models described
on this and the preceding pages.

If after a 10 day trial you are
completely satisfied and decide to
keep the Tester, you need send us
only the down payment and agree
to pay the balance due at the
monthly indicated rate. (See other
side for time payment schedule
details.)

NO INTEREST
OR FINANCE
CHARGES ADDED!

If not completely satisfied, you
are privileged to return the Tester
to us, cancelling any further
obligation.

SEE OTHER
SIDE

CUT OUT AND MAIL TODAY!
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